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GENERAL

This Product Specification will describe the basic components and
operators - of the B1700 SDL S=Languager including its STACK
MECHANISM» DATA DESCRIPTORS, and CODE and DATA ADDRESSES. After a
preliminary discussion of the structure and operation of the
S=-Machine, its operators wWwill be explained in detail.

RELATED PUBLICATIONS

NAME NUMBER

SDL/7UPL COMPILER P.S5. 2212 5389
B1700 SDL (BNF VERSION) P.S. 2212 5405

B1700 SYSTEMS REFERENCE MANUAL #4057155
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COMPONENTS OF THE S=MACHINE

The SDL S-Machine is composed of the following basic elements:
1. Base=-limit area

This is the memory area for program data. It is the only
area that is directly addressable and thus modifiable by
SOL S-ops. This area is bounded by base and Llimit
registers. All "absolute” data addresses in the S-machine
are expressed as a bit offset from the base register. fFor
addresses to be absolute in fact, a program's base
register must be zero. The area is broken into two
divisions; static memory (from base register to dynamic
memory base) which is occupied by the SDL stacks» and
dynamic memory (from dynamic memory base to the Llinmit
register) which is used for virtual data memory, i.e. SOL
paged array page tables and resident pages.

2. fRun stucture nucleus

This contains information used by the MCP and SOL
interpreter to implement an instance of the S—-machine,
iee. a running 50L program. :

3. Code segments and segment dictionaries

Code Segments are virtual as in the other machines», but the
Code Segment Dictionary is itself segmenteds, corresponding
to the page-segment concept in the SDL {anguage. Each
entry in a Master Segment Dictionary represents a page of

segmehts in the source program and points to a
sub=dictionary with the entries for those segments. The
Master Segment Dictionary is non—-overlayable’; the

sub~-dictionaries may be overlaid.

4. File information blocks (FIB's) and FIB dictionary
These appear in (virtual) memory» one FIB per opeh file in
use by the running programs used by the system for

input/output operations.

5. Registers
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in memory

depending on the state of the S=machine. The exact format
and number of registers is important only to the SODL
interpreter. togically, they consist of the next

instruction pointer (pages
current
stackse.

same
about

register.

are not detected.
scratchpad area of the program parameter block in the code

file. (See MCP reference manual). This area has the
following format in SDL code files:
1 SCRATCHPAD,
2 FILLER BITC48)»
2 PPS.BASE BIT(24)»
2 FILLER BIT(24)»
2 ES.BASE BIT(24)»
2 ES.PPS.BITS BIT(24)»
2 VS.BASE BIT(24)»
2 FILLER BIT(24)»
2 CS.BASE BIT(24)»
2 CS.BITS BIT(24)>
2 NS.BASE BITC24)»
2 FILLER BIT(24)>»
2 DISPLAY«BASE . BIT(24),
2 FILLER BITC4)>»
2 PROFILE.FLAG BITC(1)»
2 FILLER BIT(19)»
2 VS.BITS BIT(24),
2 NS.BITS BIT(24),
2 ES.BITS BIT(24)»
2 PPS.BITS BIT(24);

Also

segment,

and displacement)»

texic tLevel» and the stack top pointers for
Current LL and the DISPLAY stack pointer are
in registers
the stacks to check for stack overflowse. Underflowus
Registers are

enough

initialized

the
all
the
information

from the

See the MCP Reference Manual for a more general discussion
of code filess run structuress file information blocks»
and the various dictionaries. These concepts are common to
all the B1700 S-machines. Note that SDL does not make use
of data segments and data segment dictionary, implementing
virtual data via an SDL intrinsic instead.
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THE BASE-LIMIT AREA

The space is divided as shown in the diagram belows with the arrows
indicating the direction of growth. :

*hkkhhkkkkkk ******'ki’**t*t*t**t*tt***tt*t************‘lt**t** [ 2 2 2 2 3]

* * * * * DM *
* ) * ® * = Y E *
#VALUE NAME *DISPLAY*CONTROL*EVALUATION PROGRAM* N M *
«STACK STACK#STACK «STACK #STACK STACK* A O .
* ==> K== % -—=> % -=> ‘ =) Ko= * M R *
* * * &* . « 1T Y *
* S * * * C ) *
**********t*'*‘******tt**ti****t*******t*********ttt*tt kkk kb hkk ki
* - *
* ' x
+xx BASE.REGISTER LIMIT REGISTER s#«#

FIGURE I.1 SDL STACKS

VALUE STACK . Entries are values of data items»
: arbitrary in tength, the characteristics
of which are kept in descriptors in the

NAME and EVALUATION stacks.

NAME STACK Entries are DATA DESCRIPTORS», 48 bits in
tength» one descriptor for every data
jidentifier which is <currently active
(not necessarily addressable) in the
program. The descriptor for an array is
96 bits longs occupying two NAME STACK
entriese.

DISPLAY ‘ The NAME STACK is divided 1into stack
frames» each franme containing the
descriptors for the names declared in
one invocation of a procedure. Not all
of these stack frames contain
descriptors which are currently
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accessible. The display contains
pointers into the NAME STACK» one
pointer for gach Lexic Level less than
or equal to the current Lexic Level.
Each pointer locates the base of the
frame for currently addressable names at
that tevel. These entries are 32 bits
tong. For further discussion of the
display mechanisms the reader should
consult Literature on the implementation
of ALGOL 60.

Here are the NAME STACK pointers which
locate the stack frames for every active
procedure. Each time a procedure which
requires tocal data or parameter
allocations» (i.e.» requires space on
the NAME STACK) is enteredr, a new entry
is pushed onto the CONTROL STACK to
point to its NAME STACK frame. Since the
VALUE STACK contains the data associated
with NAME STACK descriptorss it too is
divided into frames and the base of each
frame is recorded in the CONTROL STACK
as it is atlocated. In addition to these
two pointers» each entry contains the
Lexic Level of the calling procedure and
t he Lexic Level of the current entry.
These are used by the S-Machine to
maintain the DISPLAY. The format of a
CONTROL STACK entry is:
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hkhkhkhkhkhkhkhkhkhkhhkhkkhkhkhkhhhkhhhkhkhkhhhbhhhkhbhhkhhkhrhkhkhkhhhkhkbkbhkdrhhthb kAt ad
* x * * *

* NAME STACK POINTER = EXITED * ENTERED * VALUE STACK POINTER
* * LL * LL * *
* * * * *
2 R R R I N N P R R R R R L R S R L I RS R R RS RSS2 N

20 BITS 4 BITS 4 BITS 20 BITS

FIGURE I.2 CONTROL STACK ENTRY FORMAT

EVALUATION STACK The EVALUATION STACK is wused to hold

: data descriptors for the evaluation of
expressions (expressions are compiled
into reverse polish strings). It is also
used to ‘build actual " parameter
descriptors prior to their being
transferred to the NAME STACK for a
procedure call. Space for data during
expression evaluation is allocated on
top of the VALUE STACK which is kept up
to date as descriptors are pushed on and
popped off the EVALUATION STACK.

PROGRAM POINTER STACK With the exception of the cycle operator
used ‘for Lloopings all transfers of
control in the SDL machine are done via
call~type operatorse. The next
instruction pointer is saved for
subsequent return by pushing it onto the
PROGRAM POINTER STACK. The format of an
entry in this stack is:

I Z 422 R RS2 220 AR RARSERERRLEARRLRERAEEEEER ]

* * & *

* SEGMENT » PAGE = DISPLACEMENT *

* - * *

Y 2 2 R R R R R R T T R R T P R R P R e
6 BITS 4 BITS 22 BITS

FIGURE TI.3 PROGRAM POINTER STACK ENTRY FORMAT
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DATA DESCRIPTORS

Simple (scalar) descriptors are 48 bits in Llengths with the
following format:

I 2222222232222 X222 2SR AR 222 22 22 R 2 R A2 2 R s sl t R g d

* * * *

* TYPE * LENGTH * ADDRESS *

* * * *

R Y R 2 A R e R R R T R R L R R S SR A 2 2
8 BITS 16 BITS 24 BITS

FIGURE 1.4 SIMPLE DESCRIPTOR FORMAT

The address is specified as a bit offset from the base register
(which .is also the base of the VALUE STACK). The HLlength s
expressed in bits, regardless of the type.

One of the bits in the type field indicates whether or not this s
an ARRAY DESCRIPTOR. When this bit is on, an additional 48 bits of
information is appended giving the foltowing format:

T2 2222222222222 2SR RS2 2R 2 X2 R 2 2 R R R A RS R s il s ddd

* * . * *
« TYPE = LENGTH OF * ADDRESS OF *
* * ENTRY * ARRAY «
* * * &
l'*t*****t**‘l‘t*l’*t’_****tt******’k**********t*t*********tt*
* * . * *
« PAGE %« LENGTH BETWEEN = NUMBER OF .
*SUBSCRIPT+ ENTRIES * | ENTRIES *
« SIZE = * *
& & *® ®
&« k& *t*t******t*ﬁl‘**’*"*‘ti*.‘t* [ TEXTXEE2 2223222222 R 2 X2 2 2 2 & ¢
8 BITS 16 BITS 24 BITS

FIGURE I.5 ARRAY DESCRIPTOR FORMAT

The Page Subscript Size is only used when the PAGED ARRAY bit is on
‘in the type field. It specifies the number of bits to shift an
Array Subscript to obtain the corresponding Page Subscript (Page
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sizes are always a power of two in SDL).

The length between entries is the difference between the address of
one element and the address of the previous element. This must be
greater than or equal to the Ltength of one entry.

The Type Field of a descriptor has a single format, even though some
bits are not meaningful in all contexts.
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t*************t*****************t

*

* 0

*

* k&
*

*
*
x
*
x
*
*
*
&
*
*
x
*
*
*
*
*
*
*
*
*
*

* & * - & &* * &*
*1*21&3*4*5*6*7*
* a* *x * * &* * *
****t***************tt******t*
* » * &* &® * *x
* * * * * * *
* * * kA * «x%% 1 => length VARYING(«)
* * * * *
* * * x *
* * * * #«x 1 => PAGED array (bit 2 must
* * * * . also be on)
& * & &
* * * *«x data types: 00 => BIT
* * & 01 => FIXED
* * & 10 => CHARACTER
* * * 11 => type VARYING(%*)
* * *
* * «x%x 1 => contiguous array i.ee» Length between
* * elements = length of one element. (bit
* * 2 must also be one.) '
* *
* «x% 1 => array
*

«x%x 1 => non-self=-relative (must be on if bit 2 is on)

0 => self-relative

«« name=-value bit 1 => value
0 =>» nanme '

(used only when the descriptor

is on the EVALUATION STACK)

(*) Only used in the type field of in-line

descriptors which are arguments of a COFC operator
and in the argument to a RTNC operator. The CDFC
operator also uses BIT 6 in a different way;’ it
indicates a varying array bound. In=lLine
descriptors for other operators use BIT O to
indicate the presence of a filler field. See
IN-LINE DESCRIPTOR FORMAT.

FIGURE I.6 OESCRIPTOR TYPE FIELD FORMAT
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When the data itsetf is 24 bits or less in Llengths, it may be
contained directly in the address portion of the descriptor» thus
requiring Lless storage. In this caser the descriptor is said to be
self-relative and the non-self-relative bit is off.

The use of the NAME-VALUE BIT is to distinguish, in the EVALUATION
STACK», between descriptors which had an associated value loaded on
the VALUE STACK when they were pushed on the EVALUATION STACK, and
those which did not. The purpose is to signal that a data item
should be cut back from the VALUE STACK whenever this descriptor is
cut back from the EVALUATION STACK. The bit can only be set in
non-sel f-relative descriptorse.
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PAGED ARRAY DESCRIPTORS

- D WD e SR SR A GR GD eB TR AR G W UY GB O B AR Gm W W

When the PAGED bit is on in an array descriptor, the address field
of the descriptor does not point directly to the array, but rather
is initialized to zero. An array toad operator (ALA, AL) will then
detect the first access to the array and invoke the SDL wvirtual
memory manager to build a page table in dynamic memory. This table
will be non-overlayable and the descriptor address field will be
set to the page table address. The table contains one entry per
array pager each with the format below:

Ak hkhAE ARk kERkk khk kK AR AARAERCEARRERARAAAE RN AREERL

* * : *

* STATUS = ADDRESS *

* * *

t*tttt*tt****tt****t***t*t*****t***ttit*ttttt**
4 BITS 24 BITS

FIGURE I.7 PAGE TABLE ENTRY FORMAT



-1-12
BURROUGHS CORPORATION ' COMPANY CONFIDENTIAL

COMPUTER SYSTEMS GROUP B1700 SDL S=LANGUAGE
SANTA BARBARA PLANT P.S. #2201 2389

STATUS FIELD

bit 0 presence bit 1 => address is base relative memory
address
0 => address is disk address

bit 1 to be read only 1 => the next time this page is
rolted outs turn this bit off
and bit 2 one.

bit 2 read only 1 => this page may be overlaid
: without rolling it out to diske.
bit 3 unused

An address field of zero indicates that this is a previously
unaccessed page and may be created without need for a rollin.
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DATA ADDRESSES

The S-Language addresses data via descriptors on the NAME STACK. At
any point in an SDL program every accessible data item may be
described by the Lexicographic Level at which it was declared and
its ordinal location (occurrence number) wWithin the declaration
section at that level. A data addresss» then» consists of these two
numbers which uniquely locate a descriptor in the NAME STACK.
Addressing is done by using the DISPLAY to locate the NAME STACK
frame corresponding to the required Lexic Level, and the occurrence
number to locate the descriptor within that frame. For compactness»
data addresses have a type field which indicates the sizes of the
other fields, as indicated below:

Y 2 2R A XX X2 RS ESREE RSS2 R 22 2R R R R 2Rt Rt 2t R R X2 2 &

* * * *
«TYPE « LEXIC LEVEL = OCCURRENCE NUMBER bd
* * * *
P 1 2 LR R R R s R R I T Y S 2 T 2
2 BITS 174 BITS 5710 BITS

FIGURE 1.8 DATA ADDRESS FORMAT

TYPE LEXIC LEVEL BITS OCCURRENCE NUMBER BITS TOTAL BITS
00 4 10 16
01 4 ' 5 . 11
10 1 10 13
11 1 5 8

When only one bit is used for Lexic Level, 0 means Lexic Level 0 and
1 is taken to mean the current Lexic Level, whatever it may be.
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CODE ADDRESSES

Code addresses appear as arguments of operators which effect
transfers of control. They are divided into three parts: the page
number which selects the segment dictionary page» the segment
number which selects the segment dictionary entry within that page»
and the displacement which specifies a bit offset within the
segment. For compactnesss these numbers are encoded in different
field sizes depending on a type field.

Y 2 2232222222222 2R R R R R R R R R R a R R A 2 2 R R R R i &8 B0 Ak

* * * * *
«~ TYPE « SEGMENT * PAGE * DISPLACEMENT *
* * * * *

2 R R R R 222X RZEZEZ RS RTZ 222 RSS2 22 R 2R 2R R R 2 8 R 2 & & B4

3 BITS 0/6 BITS 074 BITS 12716 BITS

FIGURE 1.9 CODE ADDRESS FORMAT

TYPE SEGMENT BITS PAGE BITS OISPLACEMENT BITS TOTAL BITS

000 CURRENT CURRENT 12 15
001 CURRENT CURRENT 16 19
010 6 CURRENT 12 21
011 6 CURRENT 16 25
100 6 b 12 25
101 6 4 16 29
110 6 4 20 33

111 NULL ADDRESS

The Null Address (Type 111) is only used by the CASE operator and
the Llength of the other fields is the same as the length of those
fields in the other arguments to the case. The other fields are not
used and are all zero.
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CONTROL STACK MECHANISM

* * * * *
L 4 * * * *
& & x & &
* * * * « CONTROL
* * . * * STACK
* * * * *
k3 * & & *
* * * * *
« 20 Bits * 4 & 4 *x 20 Bits *
A wommmemoo- e mmemn ok = g W k SEmeeeceescssmeceses & & &
* MAME STACK POUINTER« * * VALUE STACK POINTER= *
t*tt*ttt**tt*kt*****t**tt*tttt**tt*t**t*ttttttt*** &
* x 4
* * . X
EXITED LEXIC LEVEL*#%x »x«ENTERED LEXIC LEVEL *
CONTROL
STACK
POINTER
CURRENT CONTROL REGISTER
20 Bits 4 Bits 4 Bits 20 Bits
**t****tt*****-k****t*t*t*****************tt*tt****t*t****k**tttt**
* * * * *
* CURRENT NAME STACK PTR= * « CURRENT VALUE STACK PTR «
* * * * &
tkt**************t*i*******t*********************t*t*ttt****t*t*t*
* *
* *xFILLER

CURRENT LEXIC LEVEL®*#***
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The following SDL declaration is used by algorithms shown under the
operators which affect the CONTROL STACK.

DECLAREL

01 CONTROL.STACK (CS.SIZE) BIT(48),
02 CS.N5P BIT(20),
02 CS.EXITED.LL BIT(4),
02 CS.ENTERED.LL BIT(4),
02 CS.VSP BIT(20)»

01 CURRENT.CONTROL BITC48)»
02 CURRENT.NSP BIT(20)»
02 CURRENT.LL BITC4)»
02 FILLER BITC4),
02 CURRENT.VSP BIT(20)»

(CSP,TCSP) FIXED;

(]
%2}
)
.
1]
(=
.o
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The SOL operators that use the CONTROL STACK mechanism are:

MKS = MARK STACK

CDFM = CONSTRUCT DESCRIPTOR», FORMAL

COFC = CONSTRUCT DESCRIPTOR, FORMAL CHECK
MKU = MARK STACK AND UPDATE

EXIT = EXIT

RTRN = RETURN

RTNC = RETURN FORMAL CHECK

XTEL = EXIT, ENABLE INTERRUPTS
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IN-LINE DESCRIPTOR FORMATS

SIMPLE DESCRIPTOR

8 BITS 6717 BITS 6/17 BITS
T 2 12 22222 32 S T 2R 2 2 2 A
* TYPE * LENGTH * FILLER *

**t*******t**i*******t*********t*********
*

=«x% OPTIONAL

Notes:

1. The fitler option is present only when bit 0 of the
type field is on (=1).

2. Bit 2 of the type field is off (=0).
ARRAY DESCRIPTOR

8 BITS 6/17 BITS 6717 BITS

*****t************i****i***i********t*****ﬁ****

* TYPE * LENGTH OF ENTRY = FILLER *

*****i*******t***t**********t**t*i*****t*******
*

OPTIOGNAL
*
Y Y S22 2L 2 22 22 X2 R 22 22 2
* *
6/17 BITS 8 BITS 6/17 BITS
R T X 2 2 2 R 2 2R R R R R R R LA AR AL A A AL 2
« LENGTH BETWEEN + * NUMBER OF ENTRIES =+

khkhkhkhkhhhkhhhkhhkhkhkkkik T 2222222222222 X222 2 R 2 k2l 2
*
*

*x%x For paged arrayss» this is the
number of bits of the subscript
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Notes:

needed to obtain the page
subscript (See AL: Array Load).

The filler option is present only when bit 0 of the
type field is on (=1).

The Llength between option is present only when bit
three of the type field is off (=0).

Bit two of the type field is on (=1).

The page subscript size field is present only when bit
six of the type field is on.

If bit six of the type field is on, then bits zero and
three Wwill be off.

The fields marked "6/17 BITS™ are encoded as follows:

First Bit Meaning
0 5 bits follow
1 16 bits follow
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Many of the SDL S-ops take operands from or leave results on the
EVALUATION STACK. In facts only the descriptor of the operand is on
" the EVALUATION STACK itself while the datas that iss the value of
the operand, may be in the descriptor or elsewhere in the
base-limit area. Conceptuallys, howeversr it is an operand with which
the 5=op is dealing. There are two classes of operands or results
which may be on the EVALUATION STACK:

Address operands:

The descriptor is a pointer to the value of a declared
data item. The descriptor on the EVALUATION STACK is
non-self-relative and its name=value bit is off. This type
of operand is appropriate for use as the destination of an
S-op which moves data.

Value operands:
There are two classes of value operands.
Self-relative:

The descriptor on the EVALUATION STACK is marked
sel f-retative and its name-value bit is off.
Instead of the address field of the descriptor
being a pointer to the datas the data itself is
contained in the address field of the descriptor.

Non=-sel f-relative:

The descriptor on the EVALUATION STACK is marked
non=-sel f=relative and its name=-value bit is on.
The data is on top of the VALUE STACKs» located by
the address field in the descriptor. When this
type of operand is removed from the EVALUATION
STACK», its value is removed from the VALUE STACK
as well.

Value operands are temporary values as opposed to actual
variables of the program.
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A particular S=-op often requires that its operands be of a
particular class. It does not make sense» for exampler for the
destination operand of a STOD (store destructive) to be a value
operand. Some S=ops put other restrictions on their operands»
usually concerning type or length. Unless specifically indicated»
these restrictions are not checked by the interpreter but, if not
met, the results of the operation are undefined.
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INSTRUCTION SET

Up codes are four, six» ten or thirteen bits in length. The lengths
have been assigned according to static frequency of the S=ops thus
compacting code space as much as possible.

RELATIONAL OPERATORS

NAME MNEMONIC aP CODE ARGUMENTS
EQUAL TO | EQL 1010 01

LESS THAN LSS 1111 01 1010 .

LESS THAN OR EQUAL TO LEQ 1111 00 1110

GREATER THAN GTR 1111 00 1001

GREATER THAN OR EQUAL TO GEQ 1111 00 1101

NOT EQUAL TO NEQ 1010 10

ARITHMETIC OPERATORS

N AME MNEMONIC 0P CODE
ADD ' ADD 1011 01
SUBTRACT suB 1011 10
MULTIPLY MUL 1111 00 0101
DIVIDE DIV 1111 00 0110
MODULO MOD 1111 00 0111

REVERSE SUBTRACT RSUB 1111 10 1100
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REVERSE DIVIDE
REVERSE MODULO
NEGATE

CONVERT TO DECIMAL

CONVERT TO BINARY

RDIV
RMOD
NEG
DEC

BIN

EXTENDED ARITHMETIC OPERATORS

NAME

EXTENDED

EXTENDED

EXTENDED

EXTENDED

ADD
SUBTRACT
MULTIPLY

DIVIDE

EXTENDED MODULD

LOGICAL OPERATORS

- M e WD YR W U e en e G W W e .

NAME

"AND

OR

EXCLUSIVE=OR

NOT

MNEMONIC

XADD
XsusB
XMUL
XDIV

XM0D

MNEMONIC

AND

OR

EXOR

NOT

2=2
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Pa

1111 10 1101
1111 10 1110
1111 01 0111
1111 10 1000

1111 10 1001

gP CODE

1111 11

1111 11

1111 11

1111 11

1100
1100
1100

1100

1111 11 1100

aP CODE

1111 00
1111 00
1111 00

1111 00

0001

0000

0010

1011

Se

011

1060

101

110

111

#2201 2389

ARGUMENTS
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STRING OPERATORS

NAME - MNEMONIC OP CODE

CONCATENATE CAT 1100 11

SUBSTRING ONE : SS1 1111 11 0100 T»V,QsL

SUBSTRING TWO $S2 1111 00 1000 T»V

SUBSTRING THREE $53 1010 00 TrV

STORE OPERATORS

NAME MNEMONIC 0P CODE ARGUMENTS

STORE DESTRUCTIVE STOD 0010

STORE NON-DESTRUCTIVE LEFT SNDL 1010 11

STORE NON-DESTRUCTIVE RIGHT SNOR 1111 00 0100

CONSTRUCT DESCRIPTOR OPERATORS

NAME MNEMONIC 0P CODE ARGUMENTS

CONSTRUCT DES. BASE ZERO CDBZ 1111 10 0100 DESCRIPTYOR

CONSTRUCT DES. LOCAL DATA CDLD 1110 00 N» DES#1reces
DES#n -

CONSTRUCT DES. FORMAL CDFM 1111 01 0001 LL,E

CONSTRUCT DES. FORMAL CHECK CDFC 1111 11 1101 000 LLsEsDES#1ree.s
DES #n

CONSTRUCT DES. FROM PREV. CDPR 1110 10 N, DES#lscce>
’ : DES#N
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CONSTRUCT DES.
& ADD

CONSTRUCT DES.
& MULTIPLY

CONSTRUCT DES.

CONSTRUCT DES.

CONSTRUCT DES.

OPERATORS

MAKE

DESCRIPTOR

FROM PREV.

FROM PREV.

LEXIC LEVEL

REMAPS

DYNAMIC

VALUE DESCRIPTOR

DESCRIPTOR

NEXT OR PREVIOUS ITEM

LOAD

LOAD ADDRESS

ARRAY LOAD VALUE

ARRAY LOAD ADDRESS

INDEXED LOAD VALUE

INDEXED LOAD

LOAD LITERAL

LOAD NUMERIC

ADDRESS

LITERAL

CDAD

CcDMP

coLL

CDRM

cDoDY

MDSC
VDSC
DESC
NPIT
L

LA
AL
ALA
IL
ILA

LIT

LITN

2=4
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P.

1110 01

1111 10 0101
1111 10 0011

1111 00 1111

1111 11 1110

0P CODE

1111 10 1010

1111 01 1000
1100 10
1111 01 1101
1101 00
0000

1111 01 1100
1101 01
1111 01 0000

0001

10100

0011

Se.

000

#2201 2389

N, DES‘I'...’
DES#n

N’DES‘I’...'
DES#n

TYPE-LL=-OC»
DESCRIPTOR

DESCRIPTOR

TYPE

ARGUMENTS

TYPE-LL-0OC
Vs TYPE‘LL'UC
TYPE~-LL=0OC
TYPE=-LL=0C
TYPE-LL-0OC
TYPE=LL-0C
TYPE-LL-0C
TYPE~LL-0OC

TYPE,» LENGTH,
LITERAL

LITERAL
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LOAD NUMERIC ZERO

LOAD NUMERIC ONE

Z07

ONE

2=5
COMPANY CONFIDENTIAL
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P.5. #2201 2389
0101

0110
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STACK OPERATORS

NAME

BUMP VALUE STACK POINTER
OUPLICATE |

DELETE

EXCHANGE

FORCE VALUE STACK
PROCEODURE OPERATORS
e

CALL

IF THEN

IF THEN ELSE

CASE

UNDO
UNDO CONDITIONALLY
RETURN

RETURN FORMAL CHECK

MNEMONIC

BVSP
oup
DEL
XCH

FVS

MNEMONIC

CALL

IFTH

IFEL

CASE

UNDO
UNDC
RTRN

RTNC

ap

1111
1100
1111
1011

1100

1101

1111

1000
1111

1111

2-6
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CODE ARGUMENTS

10 1011

00

00 0011

00

01

CODE : ARGUMENTS
TYPE-SEG~-
PAGE~DISP
TYPE-SEG-
PAGE-DISP

10 ADDR TYPE,TYPE~-

' SEG-PAGE=-DISP

01 0100 # OF ADDR» ADDR
TYPE, TYPE-SEG-
PAGE-DI SP'. LI 4
TYPE=SEG=PAGE~-
DISP
# 0OF LEVELS

01 0011 # OF LEVELS

01 0101 # OF LEVELS

11 1101 001 # OF LEVELS,

1111
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EXIT

CYCLE

MARK STACK

MARK STACK AND UPDATE .
ENABLE=-DISABLE INTERRUPTS
EXIT-ENABLE INTERRUPTS
CO=ROUTINE ENTRY

CO-ROUTINE EXIT
SEARCH & SCAN OPERATIONS

NAME

SEARCH SDL STACKS
SEARCH LINKED LIST
SEARCH SERIAL LIST
SORT SEARCH

THREAD VECTOR
INITIALIZE VECTOR
SORT STEP DOWN
SORT SWAP

SORT UNBLOCK

DELIMITED TOKEN

EXLT
cvcL
MKS
MKU
E0I
XTEI
CNTR

CXIT

MNEMONIC

5SS

SSL

SSCH
TVEC
IVEC
550D

SSHP
UBLK

DTKN

2=7
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1101 11

P.

1110 11

1011 11
1111 01
1111 11
1111 11
1111 11

1111 11

1111
0101
0110
1010

1010

apP CODE

1111 11
1111 01
1111 11
1111 11
1111 11
1111 11
1111 11
1111 11
1111 11

1111 11

1110
1010
1000
1011
1011
1011
1011
1011
1011

1001

S.

000

001

001

000
100
001
000
010
101
011

001

#2201 2389

TYPE,LENGTH
# OF LEVELS

DISPLACEMENT

LL

v

Vo# OF LEVELS

# 0F LEVELS

ARGUMENTS

COMPARE TYPE

COMPARE TYPE

TYPE~LL=OC»
DEL1, DELZ
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NEXT TOKEN NTKN 1111 11 1001 000 TYPE-LL-O0C»
SEPARATOR, V

DEBLANK DBLK 1111 11 1001 010 VYPE-LL-0C
CHARACTER FILL CHFL 1111 11 1001 100

TRANSLATE XLAT 1111 11 1110 101

FIND DUPLICATE CHARACTERS FDup 1111 11 1001 011

MISCELLANEDUS OPERATORS

NAME MNEMONIC 0P CODE ARGUMENTS

TRANSFER MESSAGE XFRM 1111 11 1010 010 DEST.VARIABLES .
- SOURCE VARIABLE

HASH CODE HASH 1111 11 1000 001

SWAP SWAP 1111 01 0110

FETCH FECH 1111 00 1100

FETCH AND SAVE FECS 1111 11 1110 011

DISPATCH DISP 1111 01 1011

HALT HALT 1111 11 0010

READ CASSETTE RDCS 1111 01 0010

LENGTH LENG 1111 10 0000

LOAD SPECIAL- LSP 1111 01 1110 VARIANT

CLEAR ARRAY CLR 1111 10 0111

COMMUNICATE ' COMM 1111 10 0110

REINSTATE REIN 1111 10 0001

FETCH CMP FCMP 1111 10 0010
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DATA ADDRESS

SAVE STATE

HARDAARE MONITOR
OVERLAY

PROFILE

PARITY ADDRESS

EXECUTE

COMMUNICATE WITH GISMO
ADD TIMER

SUBTRACT TIMER

ADDR
SVsST
HMON
gvLYy

PRFL

PADR

EXEC
CHG
ADDT

susT

1111
1111

1111

1111

1111
1111
1111
1111
1111

1111

2=9
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01
11
11
11
10
11
11
11
11

11

P

1001
0001
0011
0000
1111
0111
1110
1110
1100

1100

Se

010
110
000

001

#2201 2389

ENTRY NUMBER
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RELATIONAL OPERATORS

NAME
EQUAL TO
LESS THAN

LESS THAN OR EQUAL TO

GREATER THAN

GREATER THAN DR EQUAL TO

NOT EQUAL TO

MNEMONIC
EQL
LSS
LEQ
GTR
GEQ

NEQ

3-1

COMPANY CONFIDENTIAL
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PeSe

0P CODE

1010

1111

1111

1111

1111

1010

01

01

00

00

00

10

1010
1110
1001

1101

#2201 2389

ARGUMENTS
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RELATIONAL OPERATORS

Syntax:
EQL
NEQ
GTR
LSS
GEQ
LEQ
format:
£EQL

* kk kkkhkkkki

*« 1010 01 =

kA hkhkhkhkkhkkikhkh

0P-Code

GEQ

Ak hkhkhkhRkkhkkkhth

« 1111 00 1101 =«

Ahkhkhkhkhkhkhxkhhkhhhk

gP-Code

* &
*
L & 3

Two
EVA
be

Equal to

Not equal to
Greater than
Less than
Greater than

Less than or

NEQ

hhkkkhkkhkhkk

1010 10 =

Ak dkhkkhkikik

OP=Code

LEQ

Akhkkkhkhkhhi

« 1111 00

hhkkkkkihk

(<)
or equal to

equal to

GTR

0P=Code

*khkk kkdk

1110 =

hkhkhkhkbkkk

OP-Code

~operands
LUATION

are

expected
STACK. The Lower operand is considered
on the left side of the relation»

")

\)

khhkhhkhkkhkhkhhkkkhkk

« 1111 00 1001

(R222 22222 X222 2 & J

to

3-2
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I 222X 2 2 K22 &}

* EQL » NEQ

[ ZEEFEZ R 2B & 8 &7

* GTR « LSS »

rhhhkhAkhk k&

* GEQ ~ LEQ «

Akhkhkhkkkkhhkhik &k

LSS

Akhkhkhhkhkhkhhrhkkhhkk

« 1111 00 1010 =

TR I TR 2 A2 2 8 & &

be

O0P=Code
on top of the
to
while the top

operand is considered to be on the right.
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b. The relational operators do a comparison between two

operands of any data type. The operands are removed
from ¢the stack and a self-relative descriptor of a
1-bit result is returned whose value is:

1. When the condition is true = 3(l1)1a

2. When the condition is false = 3(1)03

When both operands are FIXED» the operator does a true
signed arithmetic compare.

When both operands are character strings, the compare
is done from left to rights, using blank fill on the
right for the shorter string.

For all other operand combinations leading zeros are
supplied to the shorter of the two fields. No sign
analysis 1is done and the operands are treated as
positive magnitudes.



BURROUGHS CORPORATION
CUMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

ARITHMETIC OPERATORS

NAME MNEMONIC
ADD - ADD
SUBTRACT SUB
MULfIPLY MUL
DIVIDE DIV
MODULO MOD
REVERSE SUBTRACT RSUB
REVERSE DIVIDE ROIV
REVERSE MODULO . RMOD
NEGATE NEG
CONVERT TO DECIMAL DEC

CONVERT TO BINARY BIN

3=4
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P.S.

af CODE

1011
1011
1111
1111
1111
1111
1111
1111
1111
1111

1111

01

10

00

00

00

10

10

10

01

10

10

0101
0110
0111
1100
1101
1110
o111
1000

1001

#2201 2389
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ARITHMETICS

ADDITION
SUBTRACTION
MULTIPLICATION
DIVISION

MODULO

Syntax: ADD

SuB
MUL
oIV
MOD
Format:
ADD

AAhhkhhkkkk ki

* 1011 01 =

Ahkhkkkhk&khhk ki

gP=Code

MGD

Ahkkhkkhkhkhkhkihkkhkhhk*k

* 1111 00 0111 «

xhkhkhkkkhk kA kAt h &

OP-Code

suB

Ak hkki &

* 1011 10 =

Ak hhkhkhkhk k& Kk

0P-Code

MUL

IE2 XX EL 22 2 2 8 8 & 8 4

* 1111 00 0101 +

khhkhkkhkhkkkhhhkhthkk

0P=Code

3=5
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23222222222
» ADD = SUB »
Ak khhkhkk Ak R L
* MUL « DIV =»
Khkkhh kR AR R E A&

~ MOD = *

Ak Akttt ki

DIV

ARk RAE kAt kk®

* 1111 00 0110 =

AhkhkREAANKAAKN AN A& &

gP-Code
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function:

Two operands are expected on the EVALUATION STACK.

1. The bottom operand is considered to be on the
"left™ side of the operator.

2. The top operand is considered to be on the "right™.

The arithmetic operators perform 24=bit arithmetic on
two operands. These operands may be of any data type.

Sign analysis Wwill only be done if both operators are
of type FIXED. With any other data type combinations.
the magnitudes of the operands are evaluated.

For bit and character data, if the field is greater
than 24 bits, only the low order 24 bits wWwill be
evaluated. When the field is less than 24 bitss, zeros
Wwill be supplied on the left.

Both operands are cut backe.

A 24 bit self-raetative result is returned to the
EVALUATION STACK. When both operands are type FIXED-»
the result wilt be type FIXED. In all other instances
the result will be of type BIT.

ADD performs integer addition (+)

SuUB performs integer subtraction (=)

MUL performs integer multiplication (r)

DIV performs integer division (/)

DIV results in an integer value. 4Any remainder is
truncated.
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1778 = 2
377 = 0
-7/3 ==2

The MOD operation is division resulting in the integer
value of the remainder. It 1is evaluated by the
following formulas

Y MOD Z = Y=((Y/Z)*Z)» using integer value of h. above

For example:

7=-((7/73)%x3) = +1

7 MOD 3 =
=7 MOD 3 = (=7)=C((=7)/3)*3) = =1
3 M0D -7 =.3'((3/('7))*(‘7)) = 3
=3 MOD =7 = (=3)=(((~3)/(=7))x(=7)) = =3

Note that this is NOT the same as the conventional
mathematical definition of MQD.
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CONVERT TO BINARY

-Syntax: BIN
Format:

AhkhkAkkhkhkA kAN A k&

* 1111 10 1001 «+

222222 RS LE S & B

OP=-Code

function:

a. An operand of one (1)
expected on the EVALUATION STACK.

be These characters are assumed to
digit characterse.

c. The characters
representation

converted
number.

d. A self-relative descriptor»

treated
unsigned
to the corresponding positive 24~bit binary

of type BIT

3-8
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LA & 2 & & & J

* BIN =

Ak khkk &k

(8) characters 1is

be numeric decimal

as the decimal
integer and are

is Left on the

EVALUATION STACK with the binary value.
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CONVERT 710 DECIMAL

khkhkhkk ki

« DEC =«

Rk ki ko

Syntax: DEC
Format:

[ XS EZESE LSRN &

* 1111 10 1000 »

Ak Akt hkhkhkxEkkkki

OP=Code
Function:
a. TwWo operands are expected to be on the EVALUATION

STACK.

1. The top operand should yield a value of one (1)
to eight (8).

a) If not 1-8, a value of eight (8) will be used.
2. The second operand should be 24 bits in length.

a) If Less than 24 bitss zero fill is provided
on the left.

b) If more than 24 bitss, then only the low order 24
bits will be used.

b. The 24=bit value is assumed to be type BIT, 1.e.
unsigned. '

c. Both operands are cut back.

d. Depending wupon the value of the top descriptor on the
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EVALUATION STACK a 1 to 8 character result is left on
top of the. EVALUATION and VALUE STACKS. These
characters are the decimal representation of the
24=bit value.

Leading zeros in the result are not changed to blankse.
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NEGATE

Syntax: NEG

Format:

khkhkkhkhkhkhk kA Xkk&k&k

* 1111 01 0111 =

Ahkhkhkhkkkhkk ki k

CP=Code

function:

a. This operator pops
negates
STACK as

STACK,»

EVALUATION
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LER 2 2 & &

* NEG »

[ A R 2 8 8

operand off the EVALUATION

and pushes it back on top of the

FIXED» self-relative result

which is the two's complement of the operand.

b. Operands
FIXED.

1. Data

of any type other than FIXED are treated as

items shorter than 24 bits are padded

on the left with zeros (0).

2. Data items Llonger than 24 bits are left-truncated

and treated as FIXED.
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REVERSE ARITHMETI

Syntax: RSUB
ROIV

RM0OD
Format:

RSUB

khkhkhkhkhkhkhkhkhkkkkkkik

« 1111 10 1100 =

kkkhkhkkhkhhkhkhkkkkikh

gP=Code
Function:
a. Thes
corr
is

1.
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CS

khkhkhkhkhhkhkhk kb hkhkhk

* RSUB * RDIV =

hkhkhkhhkhkhhkhkhkhkhkkk

* RMOD = *

kkhhhkhhhkhkhhhhkhk

ROIV RMOD

Akhkkhkhkhkhkkkhkhkkhkhkkhk khkkkhkhkhkkkhkhkkhkhkk

* 1111 10 1101 » =« 1111 10 1110 =

khkhkhkhkhkhkhkhkhkhkhkhkhh*k AhkhARhkhhkkhkhhkhkk

OP-Code 0P=Code

e operators perform the same operation as their
esponding " forward™ operators. The only difference
the order of the operands in the EVALUATION STACK.

Reverse subtract: The second operand in the
EYALUATION STACK is subtracted from the operand on
top of the stacke. '

Reverse divide: The second operand in the
EVALUATION STACK is divided into the operand on
top of the stacke.

Reverse modulo: The second operand in the
EVALUATION STACK is divided into the operand on
top of the stack to obtain the residue.
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EXTENDED

NAME

EXTENDED
EXTENDED
EXTENDED
EXTENDED

EXTENDED

ARITHMETIC OPERATORS

ADD
SUBTRACT
MULTIPLY
DIVIDE

MOouULO

MNEMONIC

XADD
XSuUB
XMUL
XDIV

XM0D

3-13
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Pe

aP CODE

1111
1111
1111
1111

1111

11

11

11

11

11

1100
1100
1100
1100

1100

S.

011
100
101
110

111

72201 2389

ARGUMENTS
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EXTENDED ARITHMETIC OPERATORS

Syntax: XAUU
XSuB
XMUL
X0IV

XM0D
Format:

XADD

. ExhEkAhEAKAK Ak Kk Ak kKkk

+ 1111 11 1100 011 =«

kKA khkhkhhhkhkbkhkbdhhkk

0P=Code

AMUL

khkkhkhkhkhkhkhkhkkhkhkhkkthk

« 1111 11 1100 101 =

khkkhhhkhkxhkhkkhkhkhkkhh ik

gP=Code

XMQOD

Ak hkhkhhkhkkhkhkhkhkhkhkhkkhkhkk

« 1111 11 1100 111 =

khkkkhkhkhkkkhkhhkhkkkkhkhkr

gP-Code

Xxsus

AKkAK AR KEEEERAAEAKAR AR

« 1111 11 1100 100 =

A Ak AR KEkAAXRKAR AN K ARL

OP=Code

XD1LvV

hkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhhkk

« 1111 11 1100 110 =

bk ARk kA Akhkhhkkkik

O0P-Code

AXRAEREAAEEEER XL

* XAOD = XSUB «*

kAKX EARKEEAEE L &

* XMUL = XDIV =+

AENEANEAREARNE RS

* XMOD = *

X2 X222 2 2 & & X
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function:

€e

Two operands are expected to be on the EVALUATION
STACK.

The operands are popped from the EVALUATION STACK and
the indicated operation is performed on the operands.

The operands are always treated as bit stringse.

The result returned on the top of the EVALUATION STACK

is non-self-retativer, type BIT.

Addition/Subtraction

1. If the two operands are of different lengths, then
the shorter is padded on the left with binary
zeros.

2. The length of the sum/difference will be equal to
the length of the longer operanda.

Multiplication

1. The 1length of the product will be the sum of the
lengths of the two operandse.

Division/Modulo

1. The length of the result will be the length of the
dividend.

2. For the Modulo operator» the dividend must be
non=sel f=relative.
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LOGICAL OPERATORS

NAME

AND
OR
EXCLUSIVE=OR

NOT

MNEMONIC

AND
OR
EXOR

NOT
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0P CODE

1111

1111

1111

1111

00 0001
00 0000
00 0010

00 1011
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LOGICAL OPERATORS

Syntax: AND
OR

EXOR

Format:
AND

khkhkhkhkhkhhkkhkktt kX

* 1111 00 0001 =

kkkthhkh ik hkhkkkk

OP=Code

Function:

a. "NOTT™

OR

khkhkhkXhhkhkkhkkhkAkk

* 1111 00 0000 =«

kA khkhhk bk khkkkkk

0P=Code
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Ak kbbbt hhk

« AND = EXOR =

[ EE XXX XSRS RSS2

~« (OR * *

AhkkAkAAk kR kA&

EXOR
AR R EA KRR AR AK

« 1111 00 0010 ~

Akhkkhkhkhkkkkkhkthtkk&

gP=Code

is unary operator and is explained separately.

AllL other logical operators expect two operands to be
on the EVALUATION STACK.

The operands, regardless of their type, are operated
upon bit by bits, starting from the right. When the
operators are of unequal length the shorter one is
padded on the Left Wwith zeros.

The Llength of the result is the length of the Llonger
operand. When the result is 24 bits or Lless, the
result is self-relative. on the VALUE STACK.

The result is always type BIT.

The two operands are cut back from the EVALUATION
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STACK and the result is pushed onto the EVALUATION
STACK.
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LOGICAL NOT

Syntaxs NOT
Format:

Ak kb kkkhhkhikdik&

# 1111 00 1011 =

Ahkkhkhkhkkhkhkhkkhhkhkkk

oP=Code

Function:
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Ahhkhkhkhi

* NOT =

Ak hkkk

a. This operator expects one operand to be on the top of

the EVALUATION STACK.

De The result

is of the same

and Llength as the

operand, but each bit representing the result value is
the one's complement of the corresponding bit of the
operande. '

ce. If the operand is self-relativer the result will be
self-retative, otherwiser result wiltl be

non~-self-relative.



BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

STRING OPERATORS

NAME

CONCATENATE
SUBSTRING ONE
SUBSTRING TWO

SUBSTRING THREE

MNEMONIC

CAT
551
552

5§53

3=-20

COMPANY CONFIDENTIAL
B1700 SOL S-LANGUAGE
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0P COOE
1100 11
1111 11 0100 TeVsQslL
1111 00 1000 TsV

1010 00 T»V
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STRING CONCATENTATION

Syntax: CAT

Format:

kKRN khkkk

* 1100 11 «

khkkhkkhkhkhkhkkk

gP=Code

function:

khkkhhk ik

* CAT =

Ahkkhkkhkk

This operator pops two operands off the EVALUATION
STACK and generates a new descriptor that describes
the concatentation of the two strings. The next=to-top
operand must be non-self-relative, name-value bit on.

Wwhen the source data items are of type CHARACTER» the
results will be type CHARACTER.

ALL other data type combinations will cause the result
to be of type BIT.
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LEE R 2 & B

* 551 =

khkkkk &k

Syntax: <String Type Bit><Load Type Bit>

<ffset><Length>

Format:

I S3 232222322222 R 2R R i R SR Y 2 R 2222222222222 2 R 2 2 2 R b o &R

* *

P 2 2 2 22222222233 X222 X222 R 2 s 2 2 R 2 R o R B8 £ 00 X

*~ 1111 11 0100 « *

0P~-Code * *
* *
& *
* *
& *
* *
* *
* x
* *
* *
L] x
*
*
*
«x%x 1 Bit

The Offset and Length fields are

1. If the first bit

5 bits follou.

2. If the first bit
16 bits followe.

*

» % % X B *

% 1 Bit

f.en

in th

&

*

«x*x 6 or 17 Bits
Specifies length

*« 6 or 17 Bits
Specifies offset

0 Load Address

Load Value

i

Length in bits

gth in character

encoded as follows:

ese fields is equal to (0) then

in these fields is equal to (1) then
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Function:

This operator functions the same as 553 except that
the offset and length fields are literals which follow
in~Line» rather than valtues on the EVALUATION STACK.
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SUB=STRING,

THO PARAMETERS

khkkEkk &N

* 552 =«

kakhkhkikik

Syntax: 5§52 <String Type Bit><Load Type Bit>

tormat:

kkkkhkkkkhkhhkhkhkhkhkhrhkhkkhkkhkhkhkhkithhh

+ 1111 00 1000 =~ * *

khkkhkhkhkhkhkkhkhkhkkkhkhkhkhkkhkhkhkkhkhkhhk ik

0P=-Code

Function:

& *

* *

* «x« ] bit» O = Load Address

* 1 = Load Value

*

* -
**x* 1 bits, 0 Length in bits

1 Length in characters
Two operands are expected to be found on the
EVALUATION STACK. '
i. The top operand 1is the offset in bits or

characters of the substring from the beginning of
the string. If lLlonger than 24 bitss, only the Llow
order 24 bits are dsed.

2. The next operand is the string. It may be of any
type. It must not be self-relative. If Load type
bit is 0, then it wmust be an address (i.e.
name=value bit off).

The two operands are then cut back and a result is
Left on the EVALUATION STACK.

1. Type:
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0 then bit
1 then character

a) String type bit
String type bhit

b) Load type bit
Load type bit

0 then address
1 then value (self-relative
if tength is 24 bits or less)

fH

2. Length:

a) Length is equal to the original length of the
string minus the offsete. '

3. Address:

a) Load type bit = 0 then the address in bits is
equal to the old string address plus the
offset. ‘

b) Load type bit = 1 then the address 1is the
address of the VALUE STACK if the substring
Length is greater than 24 bits.

1) If the load type bit is set and substring
Llength is greater than 24 bits, the
substring is loaded to the top of ¢the
VALUE STACK.

2) If the Load type bit is set and the
substring length is less than or equal to
24 bits the substring 1is Lloaded right
justified into the address field of the
top of the EVALUATION STACK.

4. When the offset is greater than the length of the
strings, an error interrupt occurse.



BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

SUB=STRING,
Syntax: SS3
Format:

THRE

<$S

£ PARAMETERS

tring Type Bit><Load Type Bit>

I EE NS FESR LA AR NSRS RESSESS 4

* 1010 00 ~

khkkhkhkhhkhkhkhkhkhhhkhkhkbkhkhkhkhkkkkikk

OP=Code

Function:

Thr
EVA

1.

2.

ALt
on

x *

& *

* *

* «xx 1 bit, 0 = lLload address
* 1 = {oad value

*

*

*

*x* 1 bits 0 = Llength in bits
1 = length in characters

ee operands are expected to be
LUATION STACK.

The top operand is the Llength
characters of the substring desired.

The second operand 1is the offset
characters from the beginning of the

The third operand is the string. It
typee It must not be self=relative.
bit 1is 0» then it must be an
name=-value bit off).
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Akhkkkk &k

* 553 «

khkhk ki ki

found on the

in bits or
in bits or
string.

may be of any
If Load type

address (i1.e.

three operands are cut back and a result is Lleft

the EVALUATION STACK.
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1. Type:

a) String type bit = 0 then bit
String type bit = 1 then character

b) Load type bit = 0 then address
Load type bit = 1 then value (self-relative

if length is 24 bits or Less)
2. Length:

a) Length is equal to the length of the string

minus the offset. :
3. Address:

a) Load type bit 0 then the address in bits is
equal  to the old string address plus the
offset.

b) Load type bit 1 then the address 1is the
address of the top of the VALUE STACK if the
substring length is greater than 24 bits.

1) 1If the lLload type bit is set and the
substring length is > 24 bitss the
substring is loaded to the top of the
VALUE STACK.

2) If the Load type bit .is set and the
substring 1is loaded right justified into
the address field of the EVALUATION STACK.

4. When the offset plus the length is greater than
the Ltength of the string, an error interrupt

OCCUrse.
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NAME
STORE DESTRUCTIVL
STORE NON-DESTRUCTIVE LEFTY

STORE NON-DESTRUCTIVE RIGHT

MNEMONIC

SNDOL

SNDR

3-28
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apP CODE ARGUMENTS
0010
1010 11

1111 00 0100
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STORE NON-DESTRUCTIVE,

Syntax: SNDL
Format:

*kk khkkdkkkihk

* 1010 11 «

kkkkhkkkhkkkk

gP=Code

Function:

ae This operator pops twe operands

DELETE LEFT

EVALUATION STACK.

be The top

(destination)
non~self=relative
i.0. 1t must be an address.

c.e It then copies the

(source) descriptor
top (destination) descriptor.

3-29

COMPANY CONFIDENTIAL
B1700 SDL S=LANGUAGE
P.5. #2201 2389

Ak hkhkhkhkwk

* SNOL =

ki ki kkkk

off the top of the

operand must be
and the name=value bit must be off,

described by the second
into the location described by the

de When both the source and destination fields are of

type CHARACTER>»

the data will be left justified in the

destination field with either blank fill or truncation
on the right.

e. Any other source=-destination field type <combinations

yield right

justified data

in the destination field

with either zero fill or truncation on the tLeft. This
allows for type conversion and length truncation.
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f. The source descriptor is then pushed back on to the

EVALUATION STACK.
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STORE NON-DESTRUCTIVE, DELETE RIGHT

Syntax:

Format:

SNDR

T
* SNDR =

khhkhkhkkkhk

khkkkkhkhkhkhk kk kikik

* 1111 00 0100 =

kkkkkkkhkhkhkkkkhkk

oP=-

Function:

Code

This operator pops two operands off the top of the
EVALUATION STACK.

The top (destination) operand must be
non-self-relative and the name=value bit must be off,
i.e. it must be an addresse. ‘

It then copies the data described by the second
{source) descriptor into the Location described by the
top (destination) descriptor.

When both the source and destination fields are of
type CHARACTER, the data will be left justified in the
destination field with either blank fitl or truncation
on the right. :

Any other source=-destination field type combinations
yield right justified data in the destination field
with either zero fill or truncation on the left. This
atlows for type conversion and length truncation.
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f. The destination descriptor is then pushed back on to
the top of the EVALUATION STACK. (This is the only
difference from SNDL).
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STORE DESTRUCTIVE

Syntax:

Format:

khkkkkkhk

« 0010 ~

kkkkkkhkk

0P=Code

Function:

STOD

khkkhk &k &k

* STOD =»

L2 B2 & 2 B & 1

This operator pops two operands off the top of the
EVALUATION STACK.

The top (destination) operand must be
non-sel f-relative and the name-value bit must be off»
i.e. it must be an address. '

It then copies the data described by the second
(source) descriptor into the location described by the
top (destination) descriptor. :

When both the source and destination fields are of
type CHARACTER, the data will be left justified in the
destination field with either blank fill or truncation
on the right.

Any other source-destination field type combinations
yield right justified data in the destination field
Wwith either zero fill or truncation on the left. This
allows for type conversion and length truncation.
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CONSTRUCT DESCRIPTOR OPERATORS
NAME MNEMONIC 0P CODE ARGUMENTS
CONSTRUCT DES. BASE ZERD CDBZ 1111 10 0100 DESCRIPTOR
CONSTRUCT DES. LOCAL DATA cDLD 1110 00 Ns» DES#1recor
DES#n
CONSTRUCT DES. FORMAL COFM 1111 01 0001 LL,E
CONSTRUCT DES. FORMAL CHECK CDFC 1111 11 1101 000 LLsE,DES#1sec.>
DES#n
CONSTRUCT DES. FROM PREV. COPR 1110 10 N» DESZ#1see.s
DES#N
CONSTRUCT DES. FROM PREV.
& ADD CDAD 1110 01 No DES#1lseo.es
DES#n
CONSTRUCT DES. FROM PREV.
g MULTIPLY COMP 1111 10 0101 NsDES#1lsavns
DES#n
CONSTRUCT DES. LEXIC LEVEL  CDLL 1111 10 0011 TYPE-LL~-0OC»
DESCRIPTOR
CONSTRUCT DES. REMAPS CDRM 1111 00 1111 DESCRIPTOR
CONSTRUCT DES. DYNAMIC cooY 1111 11 1110 000 TYPE
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CONSTRUCT DESCRIPTOR PREVIOUS and ADD

Syntax:

format:

kAR &R

* CDAD »

khkdkdd iR

CDAD <# Descriptors><Descriptor><Descriptor>...

Ak hkhXX AR AE A AAAARRAE kR ARtk khkhkhkkk

* 1110 01 =

* * * P,

Y2223 322223222 SR YRS R R 8 X

OP=Code

Function:

* * *

* &k &k kikk

* *

& &

* **x* Descriptorss variable size

* (See in-line descriptor format)
*
*
*

** 5 Bits 4
Specifies number of descriptors

The number of descriptors indicates the number of

in-tine descriptors. These will be wused to build
descriptors on the NAME STACK.

The descriptors may be simple or array.

The address portion is generated from the ™filler”
field in the descriptor and information from the
previous entry on the NAME STACK.

The following formula is used:
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A' = AtL+F

1. A' - is the new address part.

2. A - is the address part of the previous descriptor
generated on the NAME STACK.

3. L - is the Ltength part of the previous descriptore.
4. F = is the "filler™ field in the descriptor if it

is present.

The operator must be able to find the address part of
the previous entry whether it is a simple or array
descriptor.

The new and previous descriptors cannot be paged array
descriptorse.
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CONSTRUCT DESCRIPTOR BASE ZERO

LA AR &2 B R

« CDBZ =

khkhkkhkdkh

Syntax: CDBZ <descriptor>
Format:

kKhkkkhhhkhkhkAkhkhkhkhhhhkhkhhkkhkhkhhk

~ 1111 10 0100 = *
N Y 2322832222222 1Y
OP=Code T

*
*

*xxx Descriptor», variable size
(See in-line descriptor format)

Function:

a. A descriptor is generated on the NAME STACK with zero
(0) in the address field and other fields specified by
this in=-line descriptor.

b. Paged array descriptors are not allowed.
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CONSTRUCT DESCRIPTOR DYNAMIC

Syntax:

Format:

Ak kb k&

* CDDY =

L2 R 2 R & B &

cCDDY <Type>

KAk hkAR AR RAANENAKKkAN Kk Ak hkhkdk

* 1111 11 1110 000 = *
N Y 2 2 R s AT X 2
0P-Code *

Function:

de

*

* .

«x*x B8 bits specifies type
(See type field of in-line
descriptor format)

This operator constructs descriptors for dynamic
arrays and dynamic character strings or bit strings.

The type field follows the op=-codes but the lLlength and
number of entries will be operands on the EVALUATION
STACK.

The descriptor will be marked as non-self-relative,
ands if arraysr will be marked contiguouse.

The procedure to build the descriptor is as follows:
1. The type field is placed in the NAME STACK.

2. The type field is tested for simple or array typee.
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3.

For

a)

b)

c)

d)

For

al

b)

c)

d)

e)

f)

PeSe #2201 2389

simpte items:

Item tength is the only entry on the
EVALUATION STACK.

The Length is popped off the EVALUATION STACK
and placed in the NAME STACK.

The VALUE STACK POINTER is wused as the
address. :

The VALUE STACK POINTER is updated by adding
the length to it.

array items

Length and number of entries will be in the
EVALUATION STACK.

The Llength is popped off the EVALUATION STACK
and placed in the NAME STACK.

Length between entries is the same as length.

The number of entries is popped off the
EVALUATION STACK and placed in the NAME STACK.

The VALUE STACK POINTER is wused as the
address.

The VALUE STACK POINTER is updated by
multiplying the number of entries by the
tength and adding the result to the VALULE
STACK POINTER.
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CONSTRUCT DESCRIPTOR» FORMAL CHECK

Syntax:

Format:

CDOFM <Lexic Level>»<#Descriptors>
<Descriptor><Descriptor> «...

3=-40

COMPANY CONF IDENTIAL

S=LANGUAGE
#2201 2389

kA& ki

* COFC =*

kkkhkkkhk

*t*******ti‘tl‘*‘k*‘k*t**'k**t**t‘k****************t*****t*i*t*t»*

* 1111 11 1101 000 » * * * *

Ak &X ************t**ﬁt*****'k*****t*****i****tttt*****

0P=-Code * * * *
4 * Ahkhkkhxkk&khkikk
* * %
* * -+
* * Descriptorss, variable size
* * (See in~lLine descriptor format)
* *
* «xwxxex 4 Bits, specifies the number
* of 48 bit entries expected on
* the EVALUATION STACK.
*
«xxnxikanwxr« 4 Bitss, specifies the Lexic level

(to be made current)e.

ae Descriptor Akhkhkhkhkhhhhkhhkhhkhkktt
* T * L * E *
Kk AAKRKKIAR AR KA A KK
*
*
AhkhhkKkkk

*
*
TYPE FIELD
e Y 22222224222 A 2R3 222 22 2 2 8 2 8
*x 0 « 1 = * * * &* * *

khkhkhhhhhkhhkhkAhhhkhkhhkhkhkhkhkhhhkhkhkhhkkk

0 1 2 3 4 5 6 7



3=41

BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP B1700 SDL S=LANGUAGE
SANTA BARBARA PLANT P.S. #2201 2389
Bits: 0 = Always O
1 = Always 1

2 = If array then 1

(V)]
1]

I1f array then 1, specifies that length
between entries is equal
to the lenagth of entries

4,5= 00 BIT

01 FIXED

10 CHARACTER

11 VARYING
6 = If array bound varying then 1
7 = 1If Length of data varying then 1
L = Length field = (6 or 17 bits). Appears
only if type bit 7 is equal to zero (0).
£ = Number of entries for array = (6 or 17 bits)

Appears only if type bit 6 = 0 and
type bit 2 = 1.

Depending on the conditions in the type field,
different fields appear in the in=line descriptor;

Kind Array C(A)
Simple (5)

Length varying (LV)

Array bound varying (ABV)

THEN:
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KIND Lv ABV FIELDS THATY APPEAR
Y 22322222 XR RS 22 R R A2 2 A XX R 2 2 222 Rt Rt s s
£ S %« FALSE * ===« T, L *
AR A AR AR R AR AR AR CER R AR AN AR AR A AR R AR AR RN A ANk
* S « TRUE * --o * T *
AR RA AR RR AR KRR AR AR AR R A AR A AR AR KRR KRR AN A AR RN
* A % FALSE % FALSE = T» L E *
e R 2 1 R R R R s Y Y YRS PR R S 2 L X L
+ A * FALSE » TRUE = T, L *
AR AR KR AR R R AR A RARNR RN RN AR TR AR RN A AR A AR R AN R &
# A & TRUE » FALSE = Ts E *
Y Y 22223222 XY RSS2SR SRR SR 2R R R AL AR S
« A * TRUE =+ TRUE T *

Function:

I Y2 2222322k 2 22222 X223 X RR 222 22 Ria 22 s R B 2R 28R R4 R0

Refer to CONTROL STACK Mechanism

CS.ENTERED.LL(CSP=1) := CURRENT.LL == LL;
DISPLAY(CURRENT.LL) == CURRENT.NSP;

1. A previously executed MKS has initially set up
CONTROL .STACK(CSP-1).

2. Since the format parameters have not been put on
the NAME STACK» CURRENT.NSP has not yet been
"bumped. '

Descriptors for the actual parameters are expécted to
be on the EVALUATION STACK.

The descriptors in the instruction are matched to
descriptors in the EVALUATION STACK» starting with the
last descriptor in the EVALUATION STACK and matching
it with the first descriptor in the instructione.

The descriptorss after comparisons are loaded to the
NAME STACK. The EVALUATION STACK is cutback. The VALUE
STACK is unchanged.

When array bound varying is equal to 1, the array
bound is taken from the actual parameter.
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f. When length varying is equal to 1, the length is taken
from the actual parameter.

g. When the data type is varying, the data type is taken
from the actual parametere.

h. When an array the actual array need not be contiguous.
If it isr, the formal and actual parameters must match
identically. [f there is a mismatchs, an error
interrupt occurse.

i. For paged arrays, both the paged array bit and the
page subscript size must be copied.



3=44

BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP B1700 SDL S=LANGUAGE
SANTA BARBARA PLANT Pe.S. #2201 2389

CONSTRUCT DESCRIPTOR FORMAL

Ak hkhhkhiki

* COFM »

Ak kA k& &k&

Syntax: COFM <Lexic Level><# of ES entries>

Format:

2223232222222 222 2 2 2 S t 2 2 R 255 &

« 1111 01 0001 =« * *
Ahhkhhkhhkhkhhhhhkhkhhkhkkhkhkhhkhkkhkhkkkkhkkk
OP-Code % *
* * ‘
* xxx 4 Bits
* # of EVALUATION STACK entries
*
*
*x*x 4 Bits

Lexic level
Function: Refer to CONTROL STACK Mechanism
e CS.ENTERED.LL(CSP=1) 2= CURRENT.LL == LL>;

DISPLAY(CURRENT.LL) == CURRENT.NSP;

1. A previously executed MKS has initially set up
CONTROL.STACK(CSP=1)

2. Since the actual parameters have not yet been put
on the NAME STACK» CURRENT.NSP has not yet been
bumped.

b. Descriptors for the actual parameters are expected to
"be on the EVALUATI(ON STACK.

c. The number (#) of EVALUATION STACK entries specified
is transferred to the NAME STACK. (An entry is always
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48 bits; thereforer» an array passed as a parameter
will be considered as two 48-bit entries).

de If the name value bit is on, it is turned off.

e. CDFM employs no form of parameter checking.
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CONSTRUCT DESCRIPTOR LOCAL DATA

(2 2 & 5 2 B B 4

* COLD «

kEk khk k& &

Syntax: CDLD <# Descriptors><Descriptor><Descriptor>...

Format:

[ EZFSEFEFEIRZIEIEES A RSS2 RS RL RSl R SRS

« 1110 00 = * * *
khhkhkhkhkhkhkhkhhhkkhkhkhrhkhkhkhkhkkhkhkhkhkhkhkrhkhhkhkhkhkhkhkhkihi®
OP-Code * * *

* khkhhkhkhkhkkk&k

x *

* *

*® Descriptorss variable size

* (See in-lLine descriptor format)

*

*x*x 5 Bits

Specifies number of descriptors

Function:

a. The number of descriptors indicates the number of
in-line descriptors. These will be used as models to
build descriptors on the NAME STACK.

be The descriptors may be simple or array.

c. The filler option of the in-line descriptor format can
never be present.

de Array descriptors cannot have the Llength between
entries option present.
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e. When paged array is not indicated

1. If the descriptor is to be self-relatives its
value (address field) will be zero. ‘

2. If non-self-relative, the current value of the
VALUE STACK POINTER is used as the address field
of the generated descriptor. The VALUE STACK
PUOINTER is then increased by the total length of
the data item.

f. MWhen a paged array is indicated.

1. The page subscript size option will be
present.

2. The address field of the generated
descriptor is set to 0.
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CONSTRUCT DESCRIPTOR LEXIC LEVEL

Syntax:

format:

bk k kb k&

* COLL =

Ak khkkkhkh

COLL <Data Address><Descriptor>

khkhkhkhhkhkhhkhbhhkhbhkhkhkbhhkhhrhhbhhhhhhbhd

« 1111 01 0011 ~ LL,ON « *

khkhhkhhkhhhbhkhbhkhhhbhhhhkhhrkhkhhhhk Rk

OP=Code

Function:

* *

x &~

* ***x Descriptors, variable size

* (See in=line descriptor format)
*

*

*

** Variable size» depending on
the type bits in this field

This operator builds a descriptor on the NAME STACK
using the in-line descriptor as a model.

The data address is used to find a data descriptor in
the NAME STACKs, its address field is then used for the
address field of the new descriptore.

The data address wWwill never reference a paged array
descriptor.
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Sk khkk&k &kt

* CDMP «

Ak ke hkkhki

Syntax: CDMP <#Descriptors><Descriptor><Descriptor>.s.e.

Format:

[ZZEZEZXEERIEIEE RSN S AN NEESES R 2 X2 X X & ]

*« 1111 10 0101 = * * *
ARk kA h bk bk hhhkhhhkhAkA kA Kk kb hhkhk kkkk
0P=Code * S *
* £ R & & ]
¥ *
* *
* **% Descriptorss
*
x*
4

Function:

a. The number of descriptors
in-lLine descriptorss. These

variable size

(Refer to in-line descriptors)

** 5 Bits=-Specifies number of descriptors

indicates the number of
will be used to build
descriptors on the NAME STACK.

b. The descriptors may be simple or arraye.

c. The address field is calculated using the following

formula:

A* = A + L ¢ F +« ((RE-1) ~ LB)

1. A' - is the new address pért.

2. A - is the address part of the previous entry.
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3. L = is the length part of the pfevious entry.

4.

The

"F = is the "filler” field in the descriptors, if it

15 present.

¥E = is the "number of entries™ part of the
previous entry.

LB = is the "length between™ part of the previous
entry.

previous entry is always assumed to be of type

array. It will never be paged.
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CONSTRUCT DESCRIPTOR FROM PREVIOUS

Syntax: CODPR

Format:

khkkhkhkhhkk

* CDPR =

khkkhkhkhkhhk

<f#Descriptors><Descriptor><Descriptor> ....

AAkkAAkAE Rk AN IA AT ERNSAAREN A A AR AERNAA &L

* 1110 10 «

* * B * - 690

A S A A RN EERESESEE ST ESEERTES R EE XS

0P=Code

Function:

* * *
* Kk kkkk
*

Descriptors» variable size

*» Ok R % % %

*% 5 bits
Specifies number of descriptors

The number of descriptors indicates the number of
in~line descriptors. These will be wused to build
descriptors on the NAME STACK.

The descriptors may be simple or array.

The address portion is generated from the "filler™
field in the descriptor and information from the
previous entry on the NAME STACK.
The following formula is used:

A' = A+F

1. A" = is the new address part
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2. A - is the address part of the top entry on the
NAME STACK

3. F = is the "filler™, field in the descriptor if it
is presente.

The oprevious descriptor built may be either simple or
arraye.

The new and previous data descriptors cannot be paged
arrayse.
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CONSTRUCTY DESCRIPTOR REMAPS

Syntax:

Format:

CORM

2 R R 2 2 KA J

* CDRM =

22 22 22 &4

<Length=Check Variant><In~Line Descriptor>

khkhkhhkhkhhkhkhhhkhhhkhhkkhkkhhhhhhk

* 1111 00 1111 = * *

AhkAhhkhhhhkhkhkhkhkhkhhhkkhkhhkhhhhkh

gP~-Code

Function:

* *
* *
* «*x Descriptor, (See in-line
* descriptor format)
*
*
«*x 1 Bit 0 = No length checking
1 = Lemgth checking

This operator builds a descriptor on the NAME STACK by
using:

1. The in-line descriptor information

2. An address obtained from the address field of the
descriptor on top of the EVALUATION STACK.

When the Llength check variant is set (1) then the
Ltength in the in-line descriptor is compared to the
length field of the descriptor on the EVALUATION
STACK. 1If it is greater a run time error will be
signalled.

The descriptor on the EVALUATION STACK is removed.
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LOAD OPERATORS

NAME MNEMONIC oP CODE ARGUMENTS
MAKE DESCRIPTOR MDSC 1111 10 1010
VALUE DESCRIPTOR vDSC 1111 01 1000
DESCRIPTOR DESC 1100 10 TYPE-LL=-0C
NEXT OR PREVIOUS ITEM NPIT 1111 01 1101 V, TYPE~-LL=-OC
LOAD L 1101 00 TYPE-LL~-OC

- LOAD ADDRESS LA go0o0 TYPE~-LL=OC
ARRAY LOAD VALUE AL 1111 01 1100 TYPE~LL-CC
ARRAY LOAD ADDRESS ALA 1101 01 TYPE~-LL=-0C
INDEXED LOAD VALUE IL 1111 01 0000 TYPE-LL=OC
INDEXED LOAD ADDRESS ILA 0001 TYPE-LL-0OC
LOAD LITERAL LIT 0100 TYPEs, LENGTH,»

LITERAL

LOAD NUMERIC LITERAL LITN 0011 LITERAL
LOAD NUMERIC ZERO 07 0101

LOAD NUMERIC ONE ONE 0110
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ARRAY LOAD VALUE

Syntax:

Format:

AL

whkAhkkhk

* AL =

*khkk k&

<Data Address>

khkhhkhkhkhhkkhhkhkkkkhhkkkhkhkhkhkk

* 1111 01 1100 ~ LL,ON =«

Ak khkhkhhkhkhkhkhkhkhkhkhhrhkkhkhkkhkh

dP=-Code

Function:

*

*

*«« Variable size depending upon type
bits in this field

The Lexic Level» Occurrence Number pair (Data Address)
is used to address an entry in the NAME STACK.

1. NAME STACKC(DISPLAY(LL) +0ON)
The Low=order 24 bit field of the subscript on top of
the EVALUATION STACK is compared to the ™"number of

entries™ field of the descriptor. If greater than or
equal an invalid subscript error occurse.

If the paged array bit of the descriptor is off (not
paged) then:

1. The array descriptor is subscripted and a simple

descriptor is generated on the top of the
EVALUATION STACKs» describing a copy of the value
of the selected element of the array. This

descriptor wWill be self-relative if the length of
the wvalue is less than 24 bits, otherwise it will
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be non-sel f-relative, its name-value bit ons, and
the value on top of the VALUE STACK.

d. Paged arrays only.

l.

If the address field of the descrlptor is 0, (page
table not yet allocated) then:

a) The address of the current instruction (AL or
ALA) is pushed onto the PROGRAM POINTER STACK.

b) A copy of the subscript is pushed onto the
EVALUATION STACK.

c) The base-relative bit address (in the NAME
STACK) of the paged array descriptor is pushed
onto the EVALUATION STACK.

d) The M-machine state is saved (in base-relative
form) in RS.M<MACHINE.

e) The segments whose segment number is given in
RS.INTRINSICS.LOC» is entered at displacement
0. (This is the memory management intrinsic)e.

f) Upon exits, execution will begin at Step a.

The address field points to the first entry in the
page table. The subscript is shifted to the right
by the number of bits indicated by the page
subscript size. The resulting number (the page
table subscript) is used to access the page table
entrye.

1f the presence bit in the page table entry is off
then: ‘

a) The address of the current instruction 1is
pushed onto the PROGRAM POINTER STACK.

b) A copy of subscript is pushed onto the
EVALUATION STACK.

¢) The base-relative bit address of the page
table entry is pushed on to the EVALUATION
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STACK.

d) Execution goes to Step del.d). (The memory
manager is entered). :

The address field of the page table entry points
to the page. The number of bits indicated by page
subscript size is extracted from the (ow order
bits of the subscripte.

This number (page subscript) is used to subscript
into the page. A simple descriptor is generated on
the top of the EVALUATION STACK as in Step ce.
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ARRAY LOAD ADDRESS

Syntax:

Format:

LB & & & B N

* ALA =

*khk k& ki

ALA <Data Address»>»

khkkhkhkhkhkhkkhkk khkhkkkkki

* 1101 01 ~ LL,ON =

LS B E SR RS RS RS ERSE S S S

OP-Code

Function:

*
&

*%% Variable size, depending upon the
type bits in this field.

The execution of ALA is identical to that of array
Lloads, "except that the resulting descriptor on the
EVALUATION STACK is always non=self-relative and
points to the array element itself rather than a copy.
(See step c.1 of AL).
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khkhkhkkhkhkhkkhkhckhkhkhhhkk

* 1100 10 ~ LL,ON =

Akhkkhkkhkbhhkhkhkkkhhhihkk

.0P=Code *

*
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khhkhkhkhk

* DESC =

khhkhhk ki

«x% Variable size depending upon

type bits

Function:

ae The Lexic Level,
locates a descriptor
may be either simple or array.

be A descriptor (48 bits)

in this field.

Occurrence Number pair (Data Address)
in the NAME STACK. The descriptor

is generated on the EVALUATION

STACK that points to the descriptor in the NAME STACK.
The Length field of the new descriptor will be 48 or
96 depending on the type of the descriptor in the NAME

STACK. Its type will be BIT.
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INDEXED LOAD VALUE

Syntax:

Format:

hkhkk ki

*« L =

khkhkk&kk

IL <Data Address>

LA AR A A RS NI ELEL ERESELERSEER R

* 1111 01 0000 = LL,ON =

khkhkhkhkhkhkhkhkhhkhkhkhhkkhhkhkkksk

gP=Code

Function:

The

*
*

««« Variable size depending on the
type bits in this field.

Lexic Level, Occurence Number pair (Data Address)

locates a descriptor in the NAME STACK.

The descriptor must be non=-self-relative.

When the descriptor is non<arrays thens

1.

An operand (uwhich is the index) is taken off ' the
top of the EVALUATION STACK. A <copy of the
descriptor in the NAME STACK is then pushed onto
the EVALUATION STACK and its address field is
incremented by the index.

The resulting address descriptor is then made a

‘'value by copying the data to the top of the VALUE

STACK» <changing the address field and setting the
name-value bit.
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d. When the descriptor is an array descriptor,

1. Same as case c. aboves except bnly the first 48
bits of the NAME STACK descriptor are picked up
and the array bit is turned off in the type field.

~N
.

The array descripter cannot be type PAGED.
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INDEXED LOAD ADDRESS

tEE 2 X 8 8 8 J

* TLA *

LE S B 2 & B

Syntax: ILA <Data Address>

Format:

AKhkhkhkhkhkhkhkkkhkhhhk

*+ 0001 = LL-ON +

Ahkhhkhkkhkhkhhkhhkhik
OP=Code «
*
««« VYariable size depending on the
type bits in this field.

function:

Indexed Lload address functions the .same as indexed
load value; the only difference being that the
resultant address descriptor is not converted to a
value (Step c.2 of IL is omitted).
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LOAD VALUE
L E 2 & & 1
* L *
k& k&
Syntax: L <Data Address>

Format:

Ak hkhkhkhhkrhhkhkhhhkkhh

* 1101 00 ~ . LL,ON =

hkhkhkhkhkhkhkhhkhthhhkhkhhk&x

JP-Code

Function:

x*

*

x*% Variable size» depending on
type bits in this field.

a. The Lexic Level, Occurrence Number pair (data address)
is used to address the NAME STACK.
1. NAMESTACK(DISPLAYCCLL)+ON)
2. The descriptor at this location must not be an

array descriptore.

b. When the descriptor is self-relative or
non=-self~relative with a length tess than or equal to
24, a self-relative descriptor is put on the
EVALUATION STACK.

c. #When the descriptor is non-self=-relative wWith a'length

greater than 24:

1. The descriptor 1i1s copied to the top of the
EVALUATION STACK with the address field modified
to point to the top of the VALUE STACK.
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2. The data item 'is moved to the top of the VALUE
STACK.
3. The VALUE STACK POINTER is bumped by the size of

the data items.
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LOAD ADDRESS

L2 2 2 2 2 J

* LA =

L2 2 & 8 &}

Syntax: LA <Data Address>»

‘Format:

khkhkhkhkhhdhhkk bk hkik&

* 0000 ~ LL,ON =

khhkkhkkhkhhkhhkhkhkhhk

0P=-Code *

*

««» Variable size» depending on the
type bits in this field.

function:
a. The Lexic Levels DOccurence Number pair (Data Address)

is used to address an entry in the NAME STACK.

1. NAME STACK(ODISPLAYCLL)+ON)

be If the descriptor at that location is an array type
the 96 bit descriptor is copied to the EVALUATION
STACK.

c. If the descriptor at that location is a non-array type
then:

1. If the data item is self-relative then build a
descriptor on the EVALUATION STACK using the type
and Llength from the NAME STACK and the address of
the leftmost bit of the data item. Change the type
of the new descriptor to non-self-relative. The
data itself remains in the address portion of the
descriptor in the NAME STACK.
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2. If the data item is non-self-relative then the 48
bit descriptor is copied to the EVALUATION STACK.
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LOAD LITERAL

Ahkhkkk

* LIT =

hkhkkkhkhk

Syntax: LIT <Type><Length><Literal>

Format:

khkhkhhkhhkhkhhhhkhhkRhkhkhhhhkhhhhhhhhkhkki

& . *

Ahhhkhhhkhhkhhhhkhkhrhhrhkhhkhhkkkhhkhkhhk

*+ 0100 =«

OP-Code *
*
*
*
*
*
*
*

* *

* *

* xx« Literals 24 bits if self-relative
*

*

««%x Length of literal, 16 bits

«x*» 8 bit descriptor type field tells if titeral

Function:

This

is self-relative or non-self-relative

operator Loads a constant to the top of the

EVALUATION STACK.

1.

When the literal is self-relative (less than or
equal to 24 bits) the operator pushes the type»r
tengths, and titeral onto the top of the EVALUATION
STACK.

When the Literal is non-self-relative, the type>»
tength and VALUE STACK pointer are moved to the
top of the EVALUATION STACK and the Literal is
pltaced on top of the VALUE STACK.

For Lliterals less than twenty four bits in Length
the <literal> field must be twenty four bits lLong
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in the code file even though the <length> field
specifies that the actual data is less than twenty
four bits in Llength.
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LOAD NUMERIC LITERAL

khkkhhk &*

* LITN «

*hk kkkkhk*k

Syntax: LITN <Literal>

Format:

Ahkk kA kA kA tK

* 0011 = *
khkkKhkkhkkAkkkhkkkk
OP-Code *

*

«x+ 10 Bit Literal

function:

a. This operator lLoads a 10 bit Lliteral to the top of the
EVALUATION STACK as a FIXED», self-relative data item.
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MAKE DESCRIPTOR

Syntax: MDSC

Format:
Khhkhkhkhkhkkhk bh thkhii

« 1111 10 1010 «

khkhkhkhhkhkbkhkhkhkhhkhkh

OP-Code
Function:

ae A
STACK.

descriptor

is expected

to

be

3=-70
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Ak ki ik

* MDSC =

Ahkhkkhkkikk
on the EVALUATION

b. This descriptor must describe another descriptor.

c. This
the

second descriptor (48 or 96 bits)
EVALUATION STACK after cutting back the
descriptor.

is copied to
original
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NEXT OR PREVIOUS ITEM

Ak hkhkhkik &k

* NPIT =

Ak kA k&R
Syntax: NPIT <Next or Previous Bit><Data Address>
Format:

I A RS S S LS R ELEEE R REEE R SRR FE R F X

* 1111 01 1101 = * LLsON *
kA kA Ak Ak Ak Ak kAR kA A AAkAkAEER
OP~-Code * *
x &
* *x* Variable sizes depending on
x type bits in this fietd.
*
*
xx+ 1 Bit
0 => Previous
1 => Next

Function:

a. The Lexic Level» Occurrence Number pair (Data Address)
describes a non-self-relatives, non-array descriptor at

NAMESTACK (DISPLAYCLL)+ON)

Akt bRk bkhhhk Akt kX

* T * L * A

Ak A REEEEARAEA KKk kAR
b. The descriptor is then modified
khkhkhkhkkhkhkkhkhkhhkkhkkitik i

* T = Le =« At =»
AKERKARCRAAARANS A &R K
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1. Previous

a) T* =7
LY = L
A' = A-L

2« Next

a) T =7
LY = L
A' = A+l

c. The modified descriptor replaces the old descriptor

and a copy is qlso placed on the EVALUATION STACK.
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LOAD NUMERIC ONE

*hkkhkh k&

« ONE =

Akt k&
Syntax: ONE
Format:

kkhkhkhkhkk

* 0110 «

* kk kkkkk

gP-Code
function:

This operator causes a FIXED» self-relative descriptor
containing a one (1) to be pltaced on the EVALUATION
STACK. :
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VALUE DESCRIPTOR

Ahhkhkhkkh&

* VDSC =

Ak khkhhk k&

Syntax: VDSC

Format:

kkdhhhkkhkhkhkdkkkhkkk

* 1111 01 1000

Ahkhkhkkhkhkhkthbkk ki

0P=Code

fFunction:

a. A descriptor is expected to be on the EVALUATION
STACK. The following conditions are expected, but NOT
checked:

1. The name=value bit must be 0OFF.
2. The non-sel f-relative bit must be OMN.

3. The descriptor is always 48 bits.

be The descriptor is moved to the VALUE STACK.

c. The descriptor on the EVALUATION STACK is replaced by
a 48 bits, non~self-relative descriptor that points to
the descriptor just moved to the VALUE STACK.
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LOAD NUMERIC ZEROD

E & B B & B B 4

* 70T «»

A&k d &k &
Syntax: 207
Format:

khkkhkk&kikKk

* 0101 =

LR S B & & &84

JP=Code
Function:

This operator causes a FIXED, self-relative descriptor
to be generated and placed on the EVALUATION STACK.
The descriptor will contain the number zero.
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STACK OPERATORS

NAME

BUMP VALUE STACK POINTER
DUPLICATE

DELETE

EXCHANGE

FORCE VALUE STACK

MNEMONMNIC

BVSP
pup
DEL
}CH

FVS

1111

1100

1111

1011

1100

3-76.
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CODE ARGUMENTS

10 1011
00
00 0011
00

01



3=77

BURROUGHS CORPORATION - COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP B1700 SDL S~LANGUAGE
SANTA BARBARA PLANT P.S5. #2201 2389

BUMP VALUE STACK POINTER

Ak hhkhhk ki

* BVSP «

L E EE B B N & 4

Syntax: BVSP
Format:

kkk khkkhkhkkkkhkhkx

« 1111 10 1011 =

chkhkhkhkhkhk Ak hkhk k&

gP=-Code
Function:

a. The -descriptor on the top of the NAME STACK must be a
simple, non-self~-relative descriptor, that points to
the top of the VALUE STACK.

b. The Low order 16 bits of the value described by the
descriptor on the top of the EVALUATION STACK are put
into the tength field of the descriptor on top of the
NAME STACK.

c. The top of stack pointer for the VALUE STACK 1is
incremented by this 16 bit value.

NOTE: This operator is not generated by the SDL compiler after
the IV.0 release.
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UELETE

Format:

kkkhkhkhkhkhkhhkhkhhkhkhk

« 1111 00 0011 =«

khkhkhhkhkhkkhkhkhkkhkhk®

gP-Code

function:

.The top descriptor on the
along with

3~-78
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T hkh khk &Kk

« DEL «

Akkkk &Kk

EVALUATION STACK is deleted

its associated value in the VALUE STACK if
the name=value bit is on.
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DUPLICATE

LE S 2 & 8 8]

* DUP =

kb kit

Syntax: bue

tformat:

*hhkdhkhkhhk kiikk

+ 1100 00 «

khkhkkhkhkkhktk

O0P=Code

Function:

a. This operator takes the 48 bit (simple) descriptor on
the top of the EVALUATION STACK, duplicates it exactly
- and pushes it onto the top of the EVALUATION STACK.

b. If the name-value bit is ons, the VALUE STACK portion
Wwill not be duplicated.
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FORCE VALUE STACK

Syntax: FVS

Format:

khkkhkkkhkhkhkk

* 1100 01 =

kKkkhkhkhkhkhkkikk

0P~Code

Function:

hkk k& k&

* FVS «

khkEkkk &k

An operand is expected to be on the EVALUATION STACK.

If the operand is a non-self-relative valuesr no action
is - taken. Otherwise the operand is converted to a
non~self-relative value by copying its data to the top
of the VALUE STACK, setting its descriptor®s address
fietd to the copied data and changong the type field
to non~-self-relative value.
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EXCHANGE

Ahk k&K

* XCH =*

Khkk&khk&k&
Syntax: XCH
Format:

* kkhkhkkkkkhkk

* 1011 00 «

khkhkAhkk khkhkhk&k

0P~Code
Function:

a. This operatbr sWwaps the two top descriptors on the
EVALUATION STACK.

b. Both entries will always be 48 bit (simple)
descriptors.

c. The name-value bit may be set in one, but not both, of
the descriptors.
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PRDCEDURE OPERATORS

NAME

CALL
IF THEN
IF THEN ELSE

CASE

UNDD
UNDO COUNDITIONALLY
RETURN

RETURN FORMAL CHECK

EXIT
CYCLE
MARK STACK

MARK STACK AND UPDATE

ENABLE-DISABLE INTERRUPTS

EXIT=ENABLE INTERRUPTS
CO-ROUTINE ENTRY

CO-ROUTINE EXIT

MNEMONIC

CALL

IFTH

IFEL

CASE

UNDO
UNDC
RTRN

RTNC

EXIT
CYCL
MKS
MKU
EDI
XTEI
CNTR

CXIT

0P CODE ARGUMENTS

0111 TYPE-SEG-
PAGE~-DISP

1001 TYPE-SEG~-
PAGE-DISP

1101 10 ADDR TYPE,TYPE-
SEG-PAGE-DISP

1111 01 0100 # OF ADDR» ADDR
TYPE, TYPE-SEG=
PAGE‘DISP’.-.’
TYPE-SEG~PAGE~-
DISP

1000 # OF LEVELS

1111 01 0011 # OF LEVELS

1111 01 0101 # OF LEVELS

1111 11 1101 001 # OF LEVELS,
TYPE,LENGTH

1101 11 # OF LEVELS

1110 11 DISPLACEMENT

1011 11

1111 01 1111 LL

1111 11 0101 v

1111 11 0110 Vo # OF LEVELS

1111 11 1010 000

1111 11

3-82
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1010 001 # OF LEVELS
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CALL

Syntax:

Format:

hhk k& Ahhk kW

* CALL «

Ak kA kk k&

CALL <Code Address>

LEZ B E S R X ER TR EE Y

* 0111 =

*

ARk khk Kk k&

OP=Code

Function:

*

*

*x% Types Segmentr, Displacement

The code address type may not be of type "null".

The location (page numbers segment number,
displacement) of the first bit following the
instruction 1is pushed into the PROGRAM POINTER STACK.

The code address in the instruction is used as the
address of the next instruction to execute. This may
require a look up in the segment dictionary to locate
the segment.
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CASE

Syntax:

Format:

CASE <# of Code Addresses><Address Type>

<Code Address><Code Address> e«ecee

PeSe

Ahkkhkhkhkhkhkhkhhhkhhkhkhhhhhkhhkkhkhkhkhkkhkhkhkhhhkhhkhhktohhhkhkkhkhhhkhkh

* 1111 01 0100 = * * * *

AhkhkhkhkhhkhhkhkrhkhkARARAAAA R AAAKRRARA AN A A AR AR kA Ak kA hkhk kA kk

UP-Code

Function:

*x &* * *
* * khkkhkkhkkkhkhkkkkk
* * *

* * *

* &*

* *

* *

* *

* *

* *

x xx%« 3 Bits Code

* address type

x*

*«x § Bits

# of addresses

An operand is expected to be on the
The value of this operand is used to
code addresses. 0 selects the first
second, etc.

When the value is out of range,» an
occurs.

*

3-84
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L2 B X 8 & 8 & 4

* CASE

Ak Ak kk &k &

««« (ALl addresses are
of types
by <Address Type>
unless they are
null)e.

specified

EVALUATION STACK.
select one of the
addresss 1 the

error

interrupt
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c. When the proper address has been isolated a "CALL"™ is

performed on that address.

Any of the addresses may be null addresses (type
field=111) in wWwhich case the rest of the address will
be padded with zeros (even though the type is null the
address size is the same as the non-null addresses).

When a null address is selected the operation 1is
terminated.



BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANY

CO-ROUTINE ENTRY

Syntax: CNTR

fFormat:

AhkRKAKAXAKAN AR EAA A K&X kR

* 1111 11 1010 000 =«

Ak AkKkAXAkAhkhk kT khkkkk

DP-Code
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khkkhkkkkk

* CNTR =

Ak Kb kA&

The table associated with each of the co-routine operators has the

following format.

DECLARE
01 TABLE.,
02
02
02

Function:

NUMBER.OF .ENTRIES
ENTRY.ADDRESS

PPS.COPY(16)

BIT(4)»
BIT(32)»

BIT(32),

a. The descriptor on the top of the EVALUATIGN STACK will
contain the address of TABLE.

be The current code address is pushed onto the PROGRAM

POINTER STACK.

ce The number of

elements

PPS.COPY» specified by
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NUMBER.OF.ENTRIES 1is pushed onto the PROGRAM POINTER
STACK.

d« The address of the next instruction 1is taken from
ENTRY.ADDRESS.
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CO-ROUTINE EXIT

Syntax:

Format:

khkhkhkhkhkkk

« CXIT =

AhkAhhkkk k&

CXIT <# of Levels to exit>

AkhkkkkhhkhkhkhkhkhhkhkhkAkthkthkhkk ki

* 1111 11 1010 001 =+ *
AR KRR AR kR AR AR AR AR ARk kh kAo K
GP=Code *

*

«x%x 4 Bits, specifies number
of Levels to exit.

See CNTR for TABLE formate.

Function:

Ce

The descriptor on the top of the EVALUATION STACK will
contain the '‘address of TABLE.

‘Number of levels is stored in NUMBER.OF.ENTRIES.

The current code address is stored in ENTRY.ADDRESS.

The number of entries on the top of the PROGRAM
POINTER STACK» (specified by # of levels) is copied to
PPS.COPY (0) through PPS.COPY (# OP levels=1) if the
# of levels is 0s» nothing is copied.

An UNDO is performeds, using the # of Llevels as the
number of entries to pop off the PROGRAM POINTER
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STACK.
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CYCLE

Syntax:

Format:

2 2 & X & & &

* CYCL ~»

Ak hkhk &k k&

CYCL <displacement>

Ak hkhkhkhk kb khkhkkkhkik

* 1110 11 =

*

khkhkkkhkhkhkkhkhkkkhrhk kkkk

0P-Code

Function:

*
*

««*x 12 bits, specifies the relative branch address

When the twelve bits are read by the processor» the
program pointer Will point the the first bit of the
next instructione.

The twelve bit displacement is then subtracted from
the program pointer to give a new next 1instruction
addresse.

This operator does not cause a change in code segment.
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ENABLE DISABLE INTERRUPTS

Syntax:

Format:

LA R R & & &

* EOL

Ak Ak k&

EDI <Enable-disable bit>

Ak hkhkkhkkhkkhkhkrhkrhkhhhk ik

* 1111 11 0101 = *

Ahkhkhkhkhkhkhkhkhkhhkkhkkhkhhh ki

OP=-Code

Function:

Disable

Enable

L]
*

*x%« 1 bit, 0 => Enable
1 => Disable

Disable extracts from the interrupt queue a high
priority interrupt and places the ports channel» and
reference address associated with it on top of the
EVALUATION STACK.

The MCP's high=priority interrupt handling routine is
entered (via a CALL). If there is no high opriority
interrupt in the queue the next in Lline S=op is
executed.

Enable checks the interrupt queue for a high priority
interrupt; if one exists it places the associated

ports channels, and reference address in the EVALUATION
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STACK.

b. A CALL to the MCP's high priority

interrupt handling
routine is then performed. If no high priority
interrupt exists an UNDO

is performed, to terminate
handling of high priority interrupts.

NOTE: For MCP use only.
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EXIT

Ak k& k&

* EXIT =

LA B 2 8 2 B &

Syntax: EXIT <# of Levels>
Format:

LR S RS 2 2RSS RS ESES S S

* 1101 11 ~» # *

khkkhkhkkkhkhkkhhkhtkk&kkk

0P=Code *

E 3
*x% Number of levels to exit (4 bits)

Function: Refer to Control Stack Mechanism

a. DISPLAY and CDNTRbL STACK are updated by the following
algorithm: ‘ :
CURRENT .NSP:=CS.NSP(TCSP:=CSP:=CSP=1);
CURRENT.VSP:2=CS.VSP(CSP);
D0 SEARCH FOREVER:
If CS.EXITED.LLCTCSP) = 0 THEN UNDD SEARCH;
IF CURRENT.LL = CS.ENTERED.LLCTCSP:=TCSP=1) THEN
DOs
DISPLAYC(CURRENT.LL):2=CS.NSP(TCSP);
UNDO SEARCH?
END?

END SEARCH;
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CURRENT.LL:=CS.EXITED.LL(CSP);

b. An UNDD is5 performed on the PROGRAM POINTER STACK.,
using the number of levels given in the instruction.
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IF THEN ELSE

Syntax:

Format:

kkkkhkh ki

* TFEL =«

Ak k& &k k&

IFEL <Address Type><Code Address><Code Address>

AKkbkAkAXhbAK kA EAkAA AR A ARk kb kb Ak AE &K

* 1101 10 «

* * *

kkkhkhkhkhkhhkhkhkhkhh kA hhAkhhkhhkhkhkh bk

OP=Code

* * *

* ) * &*

* * **xx Type» Segments, Displacement
* *

* *

* «x+* Type, Segment, Displacement

*

*

*

*« Address Typer, 3 Bits

The type of both code addresses must be the same as the <Address
Type>. The code address may not be of type "null",

Function:

An operand is taken from the EVALUATION STACK. The
rightmost bit of the value of the operand is examined.

1
0

True
False

If true thens

1. A CALL instruction is executed using the first
code address. ,



BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

3-96

COMPANY CONFIDENTIAL
B1700 SOL S-LANGUAGE
P.S. #2201 2389

If false then»

1. A CALL instruction is executed using the second
code addresse.

The return code address that is pushed into the
PROGRAM POINTER STACK by the call points to the bit
following this instruction. .
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IF THEN

k& k&

* IFTH

k& hkhkk & &

Syntax: IFTH <Code Address>

Format:

kkhkhkhkhkkkkhkhkhkkkkk

* 1001 = *
KEKKKERER KA KRR K&
0P=-Code *

&
*x%* Typesr Segments, Displacement

Function:

a. An operand is taken from the EVALUATION STACK. The
rightmost bit of the value of the operand is examined.

1
0

True
False

fHou

De If true then»

1. A CALL instruction 15 executed using the code
address given in the instruction.

2. The return code address that is pushed into the
PROGRAM POINTER STACK points to the bit following
this instruction.

Ce I1f false thens

1. This instruction is terminated and the next
instruction in Lline is executed.
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MARK STACK

Syntax: MKS

Format:

EAEEEE RS XX T

* 1011 11 =«

khhkhhkhkhkhhkhkk

UP-Code

function:

Refer to CONTROL STACK mechanisnm
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LR S X2 2§

* MKS =

*hkkkkhkk

The CONTROL STACK is updated by the following algorithm:

CS5.NSP(CSP):=CURRENT.NSP;
COLEXITED.LLCCSP):=CURRENT.LL;
CS.ENTERED.LL(CSP):=0;
CS5.VSP(CSP):=CURRENT.VSP;

CSP:=CSP + 1;
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MARK STACK AND UPDATE

Syntax: MKU <Lexic Level>

Format:

LA R RS S E RS RIS EEEREEEEREERE R

* 1111 01 1111 = *
hkhkkkhkhkhkkhhbhk kA hikhk kikk
gP=-Code *

*

*x%x 4 bits, LL
Lexic Level being entered.

function:

Refer to CDNTROL STACK mechanism

The CONTROL STACK and DISPLAY are updated by the

algorithm: :
CSP.NSPC(CSP):=CURRENT.NSP
CS.EXITEDLLLCCSP):=CURRENT.LL?
CS.ENTERED.LLC(CSP):=CURRENT.LL:=LL>
CS.VSP(CSP):=CURRENT.VSP;
CSP:=CS5P+1;

DISPLAYCCURRENT.LL) :=CURRENT.NSP;

Ahkk&hdk &k

* MKU «*

LA A B R 2 B

following
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LE = X & % & &

* RINC =*

Ak hhk ki k&

Syntax:s RTNC <# of Levels><Type Field><Length Field>

format:

LEA S R SRR R R AR RS R R RS S R

*+ 1111 11 1101 001 «

*

*

*

LA s E 2SS S EA RS RS R R R L AR RIS SR RSN SRR

OP-Code

Function:

Refer to Control Stack Mechanisnm

*

% % X X X % % ¥ ¥ X =

a. Type Field

Bits:

*

*» % % % % % B

*
*

*x% lLength Fietd (6 or 17
bits)s. Present only if
length varying bit is
is not set.

«xx Type (8 bits)

** Number of levels

0 - Not

1 = Not

2 = Not

3 = Not

used
used
used

used
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4=5 00 BIT
01 FIXED
10 CHARACTER
11 VARYING
6 - Always 0
7 = 1 if Length is varying
DISPLAY and CONTROL STACK are updated using the
following algorithm;
CURRENT .NSP:=CS.NSP(TCSP:=CSP:=CSP1);
CURRENT.VSP:=CS.VSP(CSP);
DO SEARCH FOREVER3;
IF CS.EXITED.LL(TCSP)=0 THEN
UNDO SEARCH;
IF CURRENT-LL=CS;ENTERED.LL(TCSP==TCSP-1)
THEN
-DO» -
DISPLAYC(CURRENT.LL)z2=CS.NSP(TCSP);
UNDO SEARCH:»
END
END SEARCHS;
CURRENT.LL:=CS.EXITED.LLC(CSP)

The wvalue to be returned is an operand on the top of
the EVALUATION STACK.

The type and length of the data must match the type
and Llength specified in the instruction unless the
type or Llength is varying.
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e. If the operand on the EVALUATION STACK is not

self-relativer the data to be returned is moved to the
top of the VALUE STACK» i.e. changed to a value from
an address.

An UNDO is performed on the PROGRAM POINTER SYACK,
using the number of levels given in the instruction.
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RETURN

Syntax:

Format:

Ak kA kk k&

* RTRN =

Akhkhkkhkhkkh

RTRN <# of Levels>

khkhkAkhkhkhhkhkAkhkbkhkbhkhkhkhkh&kk

« 1111 01 0101 = *

Y R R R TS

OP=Code

fFunction:

*

-

*x%x 4 Bit field that specifies
the number of levels

Refer to Control Stack Mechanism

RTRN operforms no check on the type and Length fields
of the value returned and is the return that is
normally emitted by the compiler. RTNC does perform
checking and is available as a compiler option.

The value to be returned is an operand on the top of
the EVALUATION STACK.

If the name value bit is off and the descriptor is
non=-sel f-relativer, then an error condition occurs.

DISPLAY and CONTROL STACK are updated by the following
algorithms;
CURRENT«NSP:=CS «.NSP(TCSP2=CSP3:=CSP~1);

CURRENT .VSP:2=CS.VSP(CSP);
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DO SEARCH FOREVER;
IF CS.EXITED.LL(TCSP)=0 THEN
UNDO SEARCH?
IF CURRENT.LL=CS.ENTERED.LL(TCSP:=TCSP=1)
THEN
DO;
DISPLAY(CURRENT.LL):=CS.NSP(TCSP);
UNDO SEARCH:;
END;
END SEARCH;
CURRENT .LL:=CS.EXITED.LL(CSP);
If the operand on the EVALUATION STACK is not
self-relativer, the data to be returned is moved to the

top of the VALUE STACK,» i.e. changed to a value from
an addresse.

An  UNDOD is performed on the PROGRAM POINTER STACK»
using the number of levels given in the instruction.



3=105

BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP B1700 SDL S~LANGUAGE
SANTA BARBARA PLANT P.S. #2201 2389
UNDD

Syntax:

formats:

khkkhkhkhk k&

« UNDO =

kk khkkk k&

UNDO <# of Levels>

khkhkhkkkhkhkhkhkhkhkk

* 1000 =

&

khkkhkhkhhkhkhkhkkhkhkk

CP=Code

Function:

xx« 4 Bits to designate number

of levels to undo (0-15)

The PROGRAM POINTER STACK is cut back by the number of
Llevels specified in the instruction.

The next entry in the PROGRAM POINTER STACK is then
used as the pointer to the next instruction. This
entry 1s then also cut back from the PROGRAM POINTER
STACK.
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UNDO CONDITIONAL

Syntax: UNDC <# of Levels>

format:

AKhkhkbchhk bbbk hhkAkik

* 1111 01 0011 ~ *
Ahkhhkhkhkhbhkhkk Ak hkkhkhkhkhhkkk
gP=Code *

*
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kR k &

* UNDC ~

(2 X2 SR &4

"x%% 4 Bitss specifies number of
Levels to undo (0-195)

Function:

a. An operand is taken from the top of the EVALUATION

STACK.

b. The rightmost bit of the operand is interrogated

1

TRUE

0 FALSE

#

C. HWhen true an UNDO operator

of levels indicated.

d. When false the instruction

in=i{ine instruction

is performed for the number

is terminated and the next

is executed.
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EXIT, ENABLE INTERRUPTS

Ak khkAhk&k &

* XTEL =

KAk RkkAKKKR

Syntax: XTEI <UNDO or EXIT bit><# of Levels to exit>

Format:

hkhkkhkhhhhkhkhkhkhkhkhkhkhhkhkhhhhkhkhbhkik

*+ 1111 11 0110 « = *
B 2 2 1
0P-Code x «
* *
* *xx 4 Bitss specifies number of
* of Levels to exit
*
*
««x+* 1 Bit, variant to specify. if UNDO or EXIT
0 => UNDOC
1 => EXIT

Function:

The execution of XTEl is identical to that of EXIT,»
except that interrupts Wwill be enabled before the
operator terminates.

NOTE: For MCP use only.
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SEARCH & SCAN OPERATORS

NAME

SEARCH SDL STACKS
SEARCH LINKED LISY
SEARCH SERIAL LIST
SORT SEARCH

THREAD VECTOR
INITIALIZE VECTOR
SORT STEP DOMWN
SORT SWAP

SORT UNBLOCK

DELIMITED TOKEN
NEXT TUKEN

DEBLANK
CHARACTER FILL
TRANSLATE

FIND DUPLICATE CHARACTERS

MNEMONIC
S$5S
SLL
SSL
SSCH
TVEC
IVEC
S$SD
SSWP
UBLK

DTKN
NTKN

OBLK
CHFL
XLAT

FouP
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0P CODE

1111

1111

1111
1111
1111
1111
1111
1111
1111

1111

1111

1111
1111
1111

1111

11

01

11

11

11

11

11

11

11

11

11

11

11

11

11

1110
1010
1000
1011
1011
1011
1011
1011
1011
1001

1001

1001
1001
1110

1001

001

000
100
001
000
010
101
011

001
000

010
100
i01

011

S=LANGUAGE

ARGUMENTS

COMPARE TYPE

COMPARE TYPE

TYPE-LL=0C>»
DEL1, DELZ

TYPE-LL=-0C»
SEPARATOR»

TYPE-LL~-OC

v
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CHARACTER FILL

Syntax: CHFL
Format:

AkkhkhkhhkhkhkththkAkhkhkthk

* 1111 11 1001 100 =

LRSS SR RS AL EEE N EEEE

OP~=Code

Function:

kXA AR

* CHFL =

Ak khkAkk&&

a. Two operands are taken from the EVALUATION STACK.

b. The top operand is the sources and must be eight bits

in length.

c. The second operand.is the destination.

de The source descriptor may be self-retative

non=self-relative.

e« The eight bits the source field

left-justified into the destination field,

until the destination field is fitlled.

is moved
repeatedly.,

or
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FIND DUPLICATE CHARACTERS

Syntax: FDUP <Data Address><Data Address>
Format:

LB S S R RS ELESES SIS SRR SRR TR ZELERE

* 1111 11 1001 011 » LL,ON ~ LL,ON =«

Khkhkhkhkkhkhkhkhkhkhkhbhhkhkhkhkhkhkkhkhkhthkhhkhkhkhktkikk

0P~=Code * *

* x
khkkk ki k
*
*
*
Variable size depending
on type field.

Function:
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Ak Ak k& & &

* FDUP «»

hkhkkhhhkk

a. The text to be scanned is initially described by the

first data addresse.

b The second data address describes the non-duplicate

text.

.

c. The text will be scanned until three or more duplicate

characters are found.

d. Upon return the .text descriptor is modified to

describe the remaining text.

e. The non=duplicate text descriptor is modified to
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describe the non-duplicated text that was scanned.

The number of duplicate characters will be left as a
24 bit item on the top of the EVALUATION STACK.

The duplicated character will be Lleft as the second
item on the EVALUATION STACK and witl be of type
CHARACTER, length 1.
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DELIMITED TOKEN

Syntax: DTKN <Data Address><Delimiters>
Format:

LA A S AR SRR RS SRS EE N FEEERSEEFEEEFESEY

* 1111 11 1001 001 + LL,ON = *
khkhkhkhkhkhkhkkkhkhkhhkhkhkhhhkhhkthkhthhhk kA hkhkAhhhk
OP=Code * *
& *
*
*
*
*
*
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LA B 2 R A& &

« DTKN =

khkhkhkhkhkkh

**% 16 Bits specifies delimiters
(2 characters)

*« Variable size depending on

type bits in this field.

Function:

a. The descriptor located by data

address is used to

access the first source character.

b. The address of the first character is token=starte.

c. Characters are compared sequentially to each of the
eight bit delimiters until a match is found.

d. Current address will point to

matches one of the delimiterse.

the <character which

e. A descriptor is left on top of the EVALUATION STACK

that is:
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1. Non=self-relative.
2. The address is the address of token=start.
3. The length is equal to the current address minus

token=start.

fo. The address field of the NAME STACK descriptor for
first character i5 set to the current addresse
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DEBL ANK
khkkhkk ki
* DBLK «*
khk khk Xk ki
Syntax: DBLK <Data Address>

fFormat:

kkkkhkhkhkhhhkhkhkhkhkhhkhkkhkhhhk kkhkhk

« 1111 11 1001 010 = LL,ON =

Ahkhhkhkkkhkkhkhkkhkhkhkhkhkhkhhkhkhkhkkhkhkik

OP=Code *

Function:

*

xx* Variable size depending on
type bits in this field.

The descriptor tocated by <Data Address> is used to
access the first source character. '

Characters are then passed serially until a non-blank
character is found.

The address of the first non-blank character found is
put into the address field of the descriptor describea
by <Data Address>e.
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INITIALIZE VECTOR

L E X2 & & & 8}

* IVEC =

Ak hkkhk k&

Syntax: IVEC

format:

khkkhkhhkhkkhkkhkbkrxikhkhkhthkidk

* 1111 11 1011 000 »

khkhkhkhkhkhkhhikhk kit hkhkkki

gP-Code

See 550 for keys table formate.

VECTOR TABLE

24 Bits 24 Bits 24 Bits 24 Bits 4 Bits
khkhhkhkhkbkhkhkkhhAbhhhkbhhhhkhhhkhkhhkhkhkhhkhkhkhhhkhkhkhkhkhkhhhkhkhkhkhhrhkhkhhhkkhkiih
« VECTOR * VECTOR * KEY «+  VECTOR « *
*  BASE * LEVEL.1 %  TABLE * LIMIT  * FLAGS =
*+ ADDRESS =+  SIZE + ADDRESS SIZE = *

LA A S SR AR ESES SRS RS RS S RIS RS2 AR 2R R XY RREREEEEEEEEE R TR TSR]

SORT VECTOR

2 .10 20

I TR 2 R T T TR BN T R R R R R R e
* * * VECTOR ELEMENT.1 =«
* * * RECORD *
*  FLAGS * LINK * ADDRESS *
* * * VECTOR ELEMENT.n =

khkkhkhkkhkkhkhhhhhkhhhkthkhkhkhkhhk kA khkkhkkhkhkhkhkhAr btk &k

Function:
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This operator is similar to Thread Vector, with the
exception that: .
1. The vector has never been initiatized (had a
Wwinner).
2. The initial value of the bit displacement into the
vector is zero (0).
J. Each new value is incremented by 64. (Vector

element Llength = 2).
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NEXT TOKEN

Ak hhkhihk

* NTKN =

Kk ki kk

syntax: NKTN <Data Address><Separator>
<Numeric~to~Alpha Indicator>

format:

*****tk*kt*t*******i*tt*t*t***k***t***ttt*

* 1111 11 1001 000 ~ LL,ON = * *
k*t*k*t*t*ttttk*t****ttt**t*ttt*tttttt*ttt
OP=Code * * *
* & *
* * *xx 1 Bit
* * Numeric=to-=Alpha
* * Indicator
4 *
* **« 8 Bitss specifies a
* separator
*
««+* Variable size depending on

type in this field
function:

a. The descriptor described by data address is used to
access the first source charactere.

b. The address of the first character is token=start.

c. If this character is a special character (less than
"AT) then set the current address to token-start +8
and go to (g).

de If the numeric~-to=-alpha indicatdr is set (1)» then set
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stopper to "A".

If the numeric~to-alpha indicator is not set (0) and
the first character is numeric then set stopper to
"0". Otherwises, set stopper to "A".

Sequentially compare characters to stopper until one
is found which is less than stopper and not equal to
"separator™. The current address will point to this
character.

A descriptor is lLeft on top of the EVALUATION STACK
that is:

1. Non-self-relative of type character.
2. The address is the address of token=-start.

3. The length is equal to the current address minus
token~start.

The data address for first character is set to the
current address. :

It 1is assumed that a special character such as "Z"
will foltlow the image to be scanned» in order that
scanning Will terminate.
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SEARCH LINKED LIST

Syntax:

SLL<Compare Type>

Format:

KAk KkKRKkRkhkAhkhkkkkkkkk

* 1111 01 1010 « ok
kA hkhkkhkhkhkhhkhkhkkhhkkkkikikk
gP=-Code *

*
*

*xx 3 Bitss
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khkkhkkkhk

« SLL =

Atk kk ki

speci fies compare type

The compare type specifies the desired relation. It is encoded as

follows:

- Greater than
- Less than

= Not equal to
Equal to

- Greater than
- Less than or

[ RGNV VS
]

Function:

or equal to
equal to

a. Four
EVALUATION STACK. These
following items:

descriptors are expected to be on the top of the

descriptors represent the
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Descriptor Meaning

First(top) Link Location

Second Compare Variable

Third : Compare Field Location

Fourth Structure Address

1. Link Location is a template which describes the

field in the structure which contains the base
relative address of the next structure to be

examinede.

2. Compare Variable determines the

value ¢to be

compared to the structure. Its length must be less

than or equal to 24.

3. Compare Field Location is a template whose length
field 1is the length of the field to which compare
variable is to be compared and whose address field
is the offset (in the structure) of the field to
be compared against. The lLength must be less than

or equal to 24.

4, Structure Address is the base relative address of

the first structure to be examinede.

b. The Linked Llist is searched until

either the

comparison succeeds or the end of the List is found.
The last element of the List must have a link field
With binary 1's (i.e. QAFFFFFFQ if the link field is 24

bits wide)da

Ce If the search succeeds» then the base relative address
of the current structure is left on the EVALUATION

STACK as a 24 bit-value.

de If the search failss then IFFFFFFA is the value teft

on the EVALUATION STACK.

NOTE: This operator will not terminate if it

is unable
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to make a successful comparison and cannot find the end
of the list (a link field of all 1's).
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SORT SEARCH

Ak kR k k&

* S5SCH =

Tk hhkkkhh

Syntax: SSCH

Format:

kkhhkhhkhkhhkhhhkhhkhbkhih

* 1111 11 1011 100 =

khkhkkhkhhkhhkhkkhhkhkhhkhhkh&

0P=Code
See SSD for keys table formate.
Function:

a. This operator expects two items. to be on the
EVALUATION STACK.
1. The top item is the buffer limit addresse.
2. The second item is the address of the search
control table.

SEARCH CONTROL TABLE

Bits . 24 24 24 24 24
*f*t***************************i********t*t**t**t******t
* CONTROL *  KEY * CURRENT = SCAN % RECORD =«
* RECORD =+ TABLE * RECORD =« 3 «  SIZE =
* ADDRESS » ADDRESS * INDEX + COMPARE # *
& * . * * TYPE * *

k&kh khkhhkhkhkhkhkhkhhhhhiti ************i*ttt******t***it**t‘ttt*t

Do SSCH compares each record in a buffer with a control
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record on a specified key.

c. The record may be compared from the top of the buffer
down or from the bottom of the buffer up.

de The compare can be . for
1. LSS (less than)

2. LEQ (less than or equal to)
3. GEQ (greater than or equal to) 4

3. When a record is found that satisfies the comparison
a one (1) is returned. Otherwise a zero is returned.
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SORT STEP DOWN

Syntax: 550

Format:

[ Z 2 SRS XS R REEENRE R &8

+ 1111 11 1011 010 ~»

khkhkkhkhhhkhkhkhhbhkhkhkkhhkkk

0P=Code

KEYS TABLE

4 Bits 12 Bits 20 Bits
AR AR AR A AR AR AR KRR AR AR AR AR AR Rk khhk Ak Ak khkhkh &
& ] * [} * { *
* i
k= == = km w w = efe e ® e epgm = w e e|e e = = ap

{ 1 1

A= w|= = ge @ e e emfe e @ e ek =m = = ofe @ = o= o=y
& Vv * v * v *
* * * *

kAT R A AR KR AN AR AR A AR E R AR AR AR A AR A A AR AANE R AR AR AR KRR K

FLAGS LENGTH DISPLACEMENT
Function:

a. This operator expects three items
EVALUATION STACK.

1. The value of the top item 1is
addresse.

PeSe

to

the
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Ak ki ki

* SSD

Ak&khhk & &

be

key

on

the

table

2. The second and third items are the lLeft and right

record addresses respectively.
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The Lleft and right records are compared according to
the keys and return a value of one (1) when the right

record is greaters, according to the keys» than the
Left record.
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SEARCH SERTIAL LIST

Ak k& k&

* SSL «

* kk ko kh

Syntax: SSL <Compare Type>

Format:

khkhkhkhkhkhkkhkhkhkhkkhkkhkhkhhhhhkkhkik

= 1111 11 1000 000 =« &
Ahkkhkhkhkhkkhkhkhhkkhkhkhkhkxhkhkkkkkkik
O0P=Code *

x
*«x* 3} Bitss specifies compare type

The compare type specifies the desired relation. It is encoded as
followus:

1 = Greater than

2 = Less than

3 = Not equal to

4 = Equal
5 = Greater than or equal to
6 = Less than or equal to

Function:

a. Four descriptors are expected to be on the top of the
EVALUATION STACK. These descriptors represent the
following items.
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Descripto Meaning

First(top) Table Length

Second Compare Value

Third First Item

Fourth Compare Field

1. Table Length is the lLength, in bitss, of the table
to be searched.

2. Compare Value determines the value to be compared
to the structure. Its length can be greater than
24 :

3. First 1Item gives the Length and address of the
first item in a serial list of items that are of
identical structure.

4, Compare Field gives the length and the offset
Wwithin the structure of the field to which Compare
Value is to be compared. Unlike SLL, the Llength
may be greater than 24 bits.

The serial Llist of items is searched beginning with
first item until Compare Valtue satisfies Compare Type
Wwith Compare Fieldr, or until the end of the lList 1is
reached.

I1f the search succeedsr» then the base relative address
of the item containing the "successful™ compare field
is left on the top of the EVALUATION STACK and a 1-bit
value of 1 (one) is Left as the second item on the
EVALUATION STACK.

If the search failss then the end address of the table
+ 1 is left on the top of the EVALUATIUON STACKs, and a
1-bit value of 0 (zero) is left as the second item on
the EVALUATION STACK.
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SEARCH SDL STACKS

Syntax:

Format:

SSS

LA R N A B B 4

* 585 =

&k ki

kxkhkbkhkhkhkhkhkhkhkhkhkhhktkkhk

* 1111 11 1110 001 ~«

khkhkhkhkhkhkhkhkhkhkkkhhkkkk*k

OP-Code

function:

de

Four operands are removed from the EVALUATION STACK.

First(top) = Stack Base

Second = Stack Top
Third - Compare Base
Fourth - Compare Top

The stack to be searched will consist of SOL
descriptors and will be searched from base to top (or
vice versa) for a simple descriptor whose address lies
between compare base and compare tope.

Array descriptors and self-relative descriptors may be
ignored.

If the search is successful then a one bit value of
(1) is left on the top of the EVALUATION STACK.

If the search is not successful then a one bit value
of (C0) is left on the top of the EVALUATION STACK.
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Syntax:

Format:

SSWP

khkkkhkkkhk

* SSWP

khkkhk kkhk

khkkhkhkhkhkhkhkhkhkbkhkhkhhkkk

* 1111 11 1011 101 =«

khkkhkhkkkhkhkhkkhkhhkkkkhikk

OP=Code

Function:

This operator pops two operands off the EVALUATION
STACK.

The wvalues of the two operands are interchanged
without regard to type.

When the two fields are of unequal length, the swap is
limited to the Length of the shorter field. The longer
field 1is filled from the left; Llow order bits are
undisturbed.
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THREAD VECTOR

Syntax: TVEC
Format:

kKhkhkkkhkhhkkhkkhkhhhkhkkhkkk

* 1111 11 1011 001 =

khkkkkkkhkhkhkkhhkkhkkkhkikk

OP-Code

See SSD for keys table format.
See IVEC for vector table format.

Function:

a. This operator expects

EVALUATION STACK.
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khkkhkhkk ki

* TVEC =

ke ok ok ok ok ok k

items to be on the

1. The top item is a bit displacement into the sort

vector, where the two vector elements to

reside.

2. The second item is the address of the 100 bit

vector table.

be The operator then compares the

two vector elements

(according to the sort keys) and stores a winner.

Coe When the store address
the EVALUATION STACK

pointer advanced.

is equal to the vector
is cut back and the

Limit
instruction

compare
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d. When the store address
Limit the

displacement

3-131

COMPANY CONFIDENTIAL
B1700 SDL S=LANGUAGE
P.5. #2201 2389

equal to the wvector
is updated and the

EVALUATION STACK and program pointer remain unchanged.
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SORT UNBLOCK

Syntax: UBLK

format:

kb kA& k&

* UBLK =

*hhkhk &k &Kk

kA kA khkAkEAkAAkAEhkhkhkt

* 1111 11 1011 011 =

AKhkkkhkbhhkhthkhkhkkhkhkhk bk &k

0P=Code

This operator handles blocking for the sort operators.
It moves data from a source field to a destination
field and updates the biocking characteristicse.

Four items are expected on the EVALUATION STACK.

1. The first item is the destination address.

2. The second item is the source addresse.

3. The third item is the length of the data transfer.
4. The fourth item is the address of the

"Pseudo=Sort=Fib" .

When the block count goes to zero (0) a value of one
(1) is5 returned.

When the block count is other than zero a value of
zero (0) is returned.
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TRANSLATE
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Syntax:

Format:

XLAT

khkhkhkkhk &k

* XLAT =

Ak ok Ak ki

Ahhhkhhkhhhhkkhkhkkkhkkhikk

« 1111 11 1110 101 =

kkkhhhhhkhkhkhkhkhkhkhkhkk

DP=Code

function:

Five operands are taken from the EVALUATION STACK.

1. Descriptor f&r the result fields (An address
operand).

2. A self-relative descriptor whose value is the size
of the items in the result field and in the
translate table.

3. The translate table. (May be a value or an address
- operand).

4. A self-relative descriptor whose value is the size
of the items in the source field.

5. A descriptor for the source field. (An address
operand).

Each of the items in the source field 1is wused to
subscript into the table to obtain an item which s
then placed into the result field in the position that
corresponds to the position of the original item
obtained from the source.
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c. This process continues until

1. The source field is exhausted.
2. The result field is full.

3. An error occurs (e.9. translate error).

I1f either the source or the result is not a multiple
of its respective item size then -the Llast item
translated or the Llast ¢translated value wWwill be
truncated as required.

Both source and table item sizes must be equal to or
less than 24 bits in Llengths otherwise a run=time
error OCCUrsSe.

The table need only be lLlarge enough to accommodate
those items which will actually appear in the source.
That 1is» the upper end of the table need not be
present if it will never be accessed. Howevers
attempting to.access a table item which is beyond the
actual size of the table will cause a run=-time error.
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MISCELLANEOUS OPERATORS

NAME

TRANSFER MESSAGE

HASH CODE

SWAP

FETCH

FETCH AND SAVE
DISPATCH

HALT

READ CASSETTE
LENGTH

LOAD SPECILAL
CLEAR ARRAY
COMMUNICATE
REINSTATE
FETCH CMP
DATA ADDRESS
SAVE STATE
HARDWARE MONITOR
OVERLAY

PROFILE

MNEMONIC

XFRM

HASH
SWAP
FECH
FECS
DISP
HALT
RDCS
LENG
LspP

CLR

COMM
REIN
FCMP
ADDR
SVST
HMON
ovLYy

PRFL
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ARGUMENTS

1111 11 1010 010 DEST.VARIABLES

1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111
1111

1111

11
01
00
11
01
11
01
10
01
10
10
10
10
01
11
11
11

10

1000 001

0110
1100
1110
1011
0010
0010
0000
1110
0111
0110
0001
0010
1001
0001
0011
0000

1111

011

SOURCE VARIABLE

VARIANT

ENTRY NUMBER
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PARITY ADDRESS

EXECUTE

COMMUNICATE WITH GISMO
ADD TIMER

SUBTRACT TIMER

PADR
EXEC

CHWG

ADDT

SusT

1111
1111
1111
1111

1111
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11
11
11
11

11

P.

0111
1110
1110
1100

1100

Se

010
110
000

001

#2201 2389
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ADDRESS

Syntax: ADDR

Format:

KAk hkkhkhkAkhhhhkkbkk

* 1111 01 1001 »

KAk kb ik k& &

OP=Code

Function:

a. A descriptor is expected to be
EVALUATION STACK.

1. Non=array

2. Non-self-relative
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Ak kb k& k&

* ADDR =

Ak &k k& &

on the top of the

This descriptor must be

3. The name~value bit must be off.

b. The type
self~relative»

descriptor is set to

c. The length field of the descriptor is set to 24.
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ADD TIMER» SUBTRACT TIMER

khkAAk kAR AKGEhkE kKX

* ADDT =~ SUBT =

khkkhkhkhkhkhkhkhhkhhk ki

Syntax: ADDT <cell number>

SUBT <cell number>

Format:

ADDT
Ahkkhhkhkkhkkhkbhkkikhkhhhkkkhkhkhkk ki
« 1111 11 1100 000 = *
khkhhkhkhhkhkhkhkkhkkhkhhkhhkhkhkhkrhkhkhkkkkk

OP-Cade *
*
«x%x 16 Bits specifies cell number

SUBT
IR 2SS XS RA2 X2 222222222 2222 2 2 ¢
*« 1111 11 1100 001 =« *
kA A XA KK AKX AN kb hkhkhhhkkbhhkb ki

0P-Code *

o
**%x 16 Bits specifies cell number

function:

a. This operator assumes that DISPLAY(18) ponnts to cell
zero of an array of 48-bit cells.

b. The cell number is used to subscript into the array to
locate the indicated cell.

c. The high=resolution timer is added (subtracted) from
the indicated cell.
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d. An adjustment will be made to the timer to exclude the
time required by the operator from being included in
the cell time.

e. If no high-resolution timer is present on the system»
then this operator will not change the timing cell.
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CLEAR ARRAY

Syntax: CLR

Format:

Ahhkkhkhkhkhkhkhhhkkkhk

« 1111 10 0111 =

khkkhkkhkhkhkkhhk khkikkk

0P=Code

Function:
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khkdkkk &k

« CLR =«

*kkhkhkhkk

a. The descriptor on top of the EVALUATION STACK must be

a non-paged array descriptor.

When the array 1is of type
elements are blank filled.

For any other data types the
zero filled.

CHARACTER» the array

array elements will be



BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

3-141

COMPANY CONFIDENTIAL
B1700 SDL S-LANGUAGE
P.S. #2201 2389

COMMUNICATE
Syntax: COMM
format:

L2 B 2 B 2 2 %4

* COMM =«

AE Ak k& &Kk

khkhkkhihk kb khk thkthk

* 1111 10 0110 «

khkhkhkhkhkhkkhkkhk ki &

OP=-Code

Function:

The descriptor on the top of the EVALUATION STACK is
moved to RS.COMMUNICATE .MSG.PTR.

When the name=-value bit is on» it is turned off in the
RS« COMMUNICATE.MSG.PTR.

The descriptor is removed from the EVALUATION
and the VALUE STACK is cut backs, if necessary.

STACK

The M=machine state is stored in the appropriate parts
of the RS.NUCLEUS.

The program whose RS.NUCLEUS address is given in the
RS<COMMUNICATE.LR is then instated.
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COMMUNICATE WITH GISMO

Syntax: CHG

Format:

khhkhkhkhkhhkhkhkhkhk Ak hkhkhk &

* 1111 11 1110 110 =

khkhkhkhkkkhkhkhhkhkkhhkhhhhkdh

OP=-Code
Function:

a. A descriptor
EVALUATION STACK.

b. If the descriptor

non-self-relative by

STACK.

Ca The

and placed in the "T"
d. The length field is placed
e. A

and GISMO is called.
fe The

address field of

descriptor on the EVALUATION STACK
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khkhk ki hah
* CWHG ~
ko kdkhk
is expected to be on the top of the
is self-retative it is made
copying its data to the VALUE
the descriptor is made absolute

registere.

in the "L"™ register.

swapper value of 14 is placed in the "X" reqgister

is not removed.
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DISPATCH

Syntax: DISP

Format:

khkhkkkkkhkhkhkkhikkik

« 1111 01 1011 =«

Akhkhkhkhbhhhkhhkhkhkhkhkk

OP~Code

Function:
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Ahkkhhkh&

« DISP =«

khk kkkh ki

a. Tuo operands are removed from the EVALUATION STACK.

b. The top operand is an

descriptor to be dispatched.

address operand of the 1/0

c. The low order 7 bits of the second operand should be
encoded as follows:

Ak EAk Ak ANk bbbk &Kk

*

* *

Akt khk bk kAL &

* *
*

*
* *xk 4 Bitss
*
*
*

specifies Channel

*x 3 Bits», specifies Port

de These two operands are passed as parameters to GISMQO-»
which then performs the I1/0 operation.
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e. GISMO returns a value which describes the results of

the dispatch. A 24-bit self-relative descriptor is
Left on the EVALUATION STACK. The value has the
following meaninge.

0 = Dispatch register lockout bit set
1 = Successful dispatch
2 = Successful dispatch, but missing device
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EXECUTE
Syntax: EXEC
format:

Ak hkhkhhkhhkhkkkhbthkbkhhkh

* 1111 11 1110 010 =

khkkhkhkkkbkhkt khkhkhkhkkkk

OP~-Code

Function:

3-145

COMPANY CONFIDENTIAL
B1700 SDL S~LANGUAGE
P.S. #2201 2389

kb khkkk k&

* EXEC «

gtk k& kkik

The value of the top operand on the EVALUATION STACK
wiltl be considered to be the next op=code to be
executed. This is for the testing of experimental
op=codes in the interpreter.

This operator

is not

in release

interpreters.
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FETCH COMMUNICATE MESSAGE POINTER

ik hkkkhk kK

* FCMP =

Ak hkhk
Syntax: FCMP
format:

khkbhhkhkbkhkhhkhhkih k&

* 1111 10 0010 =

R S EE RN E S N SR EE S E

0P-=Code
Function:

a. If the RS.MCP.BIT is set then the
’ RS.COMMUNICATE.MSG.PTR is accessed.

be If the RS.MCP.BIT is not set then the RS.REINSTATE.
MSG.PTR i1s accessede.

c. The accessed field is assumed to be a descriptor and
is placed on the top of the EVALUATION STACK.
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FETCHs» FETCH AND SAVE

Syntax: FECH
FECS
Format:
FECH

khkhkhkhkkhkhkkrhkbhhkhkk

* 1111 00 1100 =

kkhkhkhkhkkhkhhhkkhhki

op-

Function:

Code

An

AAEARKEKEAA KKK X

* FECH = FECS =

LE S AR SRR EEREER]

FECS

kAR E AN AAKAAAAA AR k& &

* 1111 11 1110 011 «

khkhkkh khkhkhkhkhkhkkhkikhhk ki

0P=Code

operand is taken from the EVALUATION STACK.

value indicates which item is to be examined on
Interrupt Queue (Refer to the MCP manual).

0 =>» Use the top item

Its
the

=1 => Use the top high priority interrupt time.

Dtherwise the value is the reference
address 424 of the result descriptor
desired.

Two descriptors are left on the EVALUATION STACK.

1.

The top item is a Bit (24) self-relative data
whose value is the address of the desired
result descriptore. :

The second item is a Bit (10) self=relative
item whose value is the port and channel of
1/0 operation. This has the following format:

item
170

data
the
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I XIZZZERIRIRTRLAR SIS RS R SRS RS R TR AR RS0 RS RS RERER R AL R RS RSN

* 1 Bit * 1 Bit + 1 Bit * 3 Bits * 4 Bits *

EAKAARERRE AR AAE AN ANARAA KA ANERARRAAKE A AR A K AA A AE AN AANRAAAENAE AL X

* * * * *

* X * & *

* * * * *
High Priority Interrupt Unused Port Channel

Interrupt

c. When the operator is Fetch, then the item is removed
from the Interrupt Queuee.

d. HWhen the operator is Fetch and Saves then the
information is left in the Interrupt Queue.

e. If the Interrupt Queue was empty.» then both
descriptors have a value of zero (0).
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HALT

Syntax: HALT
format:

Ahkkahkkkhkhhkhkhkhhk&k

* 1111 11 0010 =«

EXkAkAAEE ANk AAk R KL &K

OP-Code

Function:

ae The M=machine state

is stored

3-149

COMPANY CONFIDENTIAL
B1700 SDL S-LANGUAGE
P.Se. #2201 2389

kkhkhkkk k&

* HALT =

Ak kbt &

in the appropriate parts

of the_RS.NUCLEUS- (Refer to the MCP manual).

be The Llow=order 24 bits of the value of the operand on

the top of the EVALUATION
T=-register.

STACK» is moved to the

c. This operand is popped off the EVALUATION STACK and

the M=instruction T“HALT"™.

is executed.
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HASH CODE
[ E X S 2 F & X 1
+ HASH =

Ak kkkk k¥
Syntax: HASH

Format:

Ahhkhkhkhkhkhkhkhkhkhhkikkithhh

* 1111 11 1000 001 ~

khkhkhkhhbhkhkhhkhkhkhkhhkhhhkdki

gP=Code

function:

-

a. The algorithm for generating the hash code can best be
described by an SDL procedure.

PROCEDURE HASH.CODECTOKEN) BIT (24);
FORMAL TOKEN CHARACTER VARYING;
DECLARE

(L,T)  BIT(24),

c CHARACTER(1),

01 HASH BIT(27),
02 FILLER BIT(3),
02 TOTAL BIT(24);

IFf (HASH:=L:=LENGTHC(TOKEN)) > 15 THEN L:=15;

/* C DESCRIBES THE CHARACTER PRECEDING TOKEN =/
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DESCRIPTOR(C)==34800083 CAT
DATA.ADDRESSCTOKEN) =87
DO HASH.IT FOREVER;
IF L <BUMP T THEN RETURN TOTAL?
BUMP TOTAL [-CT MOD &)1 BY NEXT.ITEM(C);
END HASH.IT;

END HASH.CODE;

b. Each character of TOKEN is being right adjusted in

a

field of zeros and added to TOTAL in one of four

positions.

P 2 R A 2 232222222 R 2R 222 R 2 22 2 2 S 2 2 2 2 R R AR L B A b R 2

* * * * * * * * HASH
222222 222222222 SRR 2R R 2R 222 2 2 R R 2 R 2 S AL Rt Rt i b b i g
* o ———————— -------0 * c * T Mod l.
I R R IR 2ZEXEZZYR LIRS R ER RS 222 R R R RS RS SRS SRS
* o- ---------- —-—-0 * c * T Mod [‘_-_-1
Ak hkhkkhkkhkhhkAhhkhhhkhkh Ak Ak Ak Ak kbt Akh Ak Ak AKX
k (eeemmme- - - 0 = C * T Mod 4=2
AR AR A AR AR AR AKRKRARNE A AR A AN KKK AR AR AN A kA kX &k
* (rmmemm——ece- mme=() & c * T Mod 4=3

AhkhkhkhkbhhhkhkhkkAhrhkhhhhkhkhkhhkhkhkAkhkhkthkhhkhkkkkk

=0
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HARDWARE MONITOR

HMON

Syntax:

Format:

khkhkhkkkhkhkhkhhhhkhk*®

* 1111 11 0011 =

Ahkhkhkhkkhhkkhkkhkhkhkhk®

0P-Code

Function:

de An operand
STACK.
be The

is taken from the top
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hk kk ik ki

* HMON =

khkhkhkhk ki

the EVALUATION

will

be used as the operand of a monitor micro=instruction.
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LENGTH
Syntax: LENG
Formats:

khkhkkhkkkkhhkkkhkhkk

« 1111 10 0000 =

khkkhkhkkhkhkhkkhkhkkkkk

OP=Code

Function:
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*rkkkhkkhkk

* LENG »

Ak khhk k&

a. An operand is taken from the EVALUATION STACK.
be A self-relativer, fixed result is returned to the top
of the EVALUATION STACK»

1. When the operand was of type CHARACVTER, the value
of the result is equal to the length field in the
operand's descriptor divided by eight.

2. HWhen the operand was of any type other than
CHARACTER» the wvalue is equal to the length field

in the operand's descriptor.
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LOAD SPECIAL
: *kkokkkk

« LSP «
wodkkkkkk

Syntax: LSP Variant
Format:

khkkhkhkkkkhkhkhkhkhkhkhhkhkhkkikk

«~ 1111 01 1110 = *
Ahhkkk kR kR KoKk khhhkk*
gP-Code *

*

*x& 5 Bit Variant indicating value to load

Function:

a. The variant field indicates a value to be tocaded to
the top of the EVALUATION STACK, usually as a 24 bit.,
sel f-relative data item.

Variant Value

Base register (absolute address)
Limit register (base relative)
S=Memory size in bits

M~Memory size in bits

CONTROL STACK top (base relative)
EVALUATION STACK top (base relative)
CONTROL STACK size in bits

NAME STACK top (base relative)
DISPLAY BASE (base relative)
CONSOLE SWITCHES

SPO. INPUT.PRESENT (1 bit)
PROGRAM.SWITCHES (40 bits)

P OVONODOWUM&EWNFO

O
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OVERLAY

Syntax: OVLY

Format:

khkkhkhkhkhhkhkhkhkhbkhk&

* 1111 11 0000 =

khkhkhkbhkkhkhkhkhkhkhkkkikk

OP=-Code

function:

ae An operand
STACK.
be The

ce The
be takene.
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khkkhkk ki

* OQVLY =

kk kkkk ki

the EVALUATION

by GISMO as an

interpreter dictionary will specify the action to
(Refer to the B1700 MCP manual).
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READ CASSETTE

Syntax: RODCS

format:

khkhkhk&hkhkbhkhkhhk kkhkik

* 1111 01 0010 «

kAhkkhkbhkkbkkxhkk kK

0P-Code

function:

a. Three operands are expected
EVALUATION STACK.
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kthkhkhkhkhk ki

* RDCS =

khkhkhkhkkdk

be on top of the

be Top item - address operand where a one or zero is to
be stored according to whether a hash total read from

the tape

Second 1item

is good or bad.

a self-relative value of one i1f a hash

total is to be read from the taper else zero.

Third item -
tape is to be stored.

c. The following conventions apply;

an address operand where data from the

1.. At least one record will be read.

2. A sufficient number of records will be read to
fill the buffer requested (third operand).

3. The

cassette will not be stopped in the middle of
a record.
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4. Cassette record lengths should be multiples of 16
bitse

5. If the size of the buffer is not a multiple of 16
and a HASH.TOTAL checking was requested, then a
bad.hash €(0) indication will be returned.

6. If NO.HASH.TOTAL checking was requesteds, then a
good hash (1) will be returned.



3=-158

BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP : B1700 SDL S=LANGUAGE
SANTA BARBARA PLANT Pe5. #2201 2389

PARITY ADDRESS

Syntax: PADR
Format:

Ahkhkhkhkhkkkhkhkhkhkhkik

*+ 1111 11 0111 =

khkkkhkhkkhkhkhhkkkkhktxh

gP-Code
Function:

a. Starting at absolute address zero (0)»
scanned until MAXS is reached.

S=Memory

*khkkkRk ik

* PADR =

Ak khkkk &Kk

is

b. If a parity error is detectedr the error is corrected

and its location is placed on top of the

STACK as a self-relative 24 bit data item.

EVALUATION
The address

returned points to the beginning of the byte of
S-memory in which the parity error occurred.

ce If no error is detectedr, a value of QAFFFFFFa

on the EVALUATION STACK.

NOTE: For MCP use only.

is placed
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PROFILE

Syntax: PRFL <Profile Array Index>

Format:

AXAKKEAAAAREKEAEAREERX KRN K& X

* 1111 10 1111 =+ *
**k_*t#tt*t***kk*i**tl’*
0P=Code *

*

*x%x 12 Bitss, specifies

Function:
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kKA k& kX

* PRFL =

LE SR S & & & X 3

index

a. DISPLAY(16) <contains the base relative address of the

profile array. This array is

DISPLAY and the base of

element of the array is 16 bits.

between the Limit of
CONTROL STACK. Each

b. The entry number given by <profile array index>, s

bumped by one.
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REINSTATE

Syntax: REIN

Format:

Akhkkkhkhkhhkhkkhkhkkk*k

* 1111 10 0001 «

khhkbhkkhkhhkhkhhhkkkkx

OP=-Code

Function:

3-160
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kkkhk ki kk

* REIN =*

Ak kkkk k&

é. The descriptor on the top of the EVALUATION STACK is

assumed

RS.NUCLEUS

RS.COMMUNICATE.MSG.PTR
of the program to be reinstated.

describe

(Refer to

or

the MCP manual for a description of a run structure.)
This descriptor should have the name-value bit off.

The reinstating program's S-machine state is stored in
the appropriate parts of its RS.NUCLEUS.

The address of the reinstating program®s RS.NUCLEUS is
stored in the reinstated program®'s RS.COMMUNICATE.LR.

The address field of the descriptor on the EVALUATION
STACK contains the address of the RS.NUCLEUS of the
program that is instated when the descriptor is
removed from the EVALUATION STACK.
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SAVE STATE

Ak kkhhkhkk

* SVST =

ok hkhkhkkkk

Syntax: SVST

Format:

kAhkhkhkkhkhkhkhkhkkhkhkkkk

« 1111 10 0001 =

khkhkhkkkhkhkhkhkhkkkkhkih

GP=Code

Function:

The current state of the S=machine 1is saved in
RS«M. MACHINE (Refer to the B1700 MCP manual).
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SWAP

Syntax: SWAP

Format:

Atk kA k&

* SWAP =

Ak kb &k &k

khkhkhkkhkhk kb hkhkhhkikki

* 1111 01 0110 =

khkkhkhkkbkhkhkkhkhkktk*x

OP-Code

function:

This operator takes two operands from the EVALUATION

1. The top (source) operand may be a value or an
address operand.

2. The second {(destination) operand must be an
address operand.

a) The Llength of the destination determines the
width of the data "swapped"™.

1. When the Length of the destination is greater than
24 bits, only the rightmost 24 bits are isolated»
otherwise the entire field is isolated.

e
STACK.

be Destination field:

c. Source field:

1. A vatue equal in length to the destination field
is isolated in the source field.
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2. The bits are taken from the right.

a) When the source length is shorter than the
destination fieldr, leading zeros are supplied.

The source field is moved to the destination field and
the former value of the destination field is returned
as a result on the EVALUATION STACK.

The swap must be performed such that no other
processor, sharing the same memory can simultaneously
swap out the same area of memory.
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L B 2 8 & N & 4

% XFRM =

khkhkk&kkhk&

Syntax: XFRM <Destination type> [<DES.DATA DICT.BASE>
[{<DEST.SUBSCRIPT.BOUND>»1] <Source Type>
{<SOURCE DATA DICT.BASE> [<Source Subscript Bound>]1]

NOTE: This operator is scheduled to be removed from the

S-machine.

Format:

khkkhkkhkhkAkkhkkhhhkhkhhkhkhbhhkhhkhkhhhkhkhkhhkkhhkhhkhkhkhhrhhkhkhkhkhrhrthkrhkkhkkdkk

*

*

X

* *

hkhhkhkhkhkhkhkkhkhhkhkhkhkhkkhhkhkhkhhkhkhkAkhkhkkhkkhhkhhkhkkhkhkhkhkhkhkhhkhkhkhhkkhkkh

* 1111 11 1010 010 = *
OP-Code * «
* +*
& &
J Bits Destination Type *
*
0» 12 Bits *
Destination Data Dict Base

0, 12 Bits
Destination Subscript

0»

&

*
®*
*
*
*
*
*
*
d

Boun

3 Bits
Source Typ

12 Bits
Source Data Dictionary Base

*

@ % % % % % % % % % % ¥ ¥

0, 12 Bits
Source Subscript Boun

* *
* *
* *
* a*
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *

*

*

*x

*

d
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TYPE FIELD

I'STZTXEIIZRTITREE SRR R 8L E LR RS &

* * * *
FE I R EERERERRZ XSRS R SR R R RS R R X & & & 4
* * *
* * &
Ahkhkhhkhkhkhkrhkikkhk * *
| 4 * *
0 - Descriptor is on E.5. * 0 - Use data dict. entry
% description
*

1 - Use Data Dictionary * 1 - Use template in E.S.
(Data Dict. Entry * applied to data dic.
base follows) o entrye.

*
chkhkhkhhkhkAhkhkhbhkhhkkkhkkhkkkhkk

*

0 = Not subscripted

1 - Subscripteds, subscript is on E.S.
(12 bit subscript bound follows
data dict. base)

Function:

This operator transfers information between:
1. Messages (or parts of messages)
2. Data contained within Base-Limit and messages

parts of messages.

The source and destination fields may be of
following types:

or

the
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l.
2
3.

TYPE
Base=Limit data
Message
Message array
element

Part of message
of message array
element

3-166
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MEANS OF DESCRIPTION

Descriptor on EVALUATION STACK
Data dictionary entry number

Data dictionary entry number and
subscript on the EVALUATION STACK>»
is added to the data dictionary
entry number

The template on the EVALUATION
STACK is to be applied to the
message which is described by the
data dictionary entry. This is
obtained the same as 2 or 3.

The type field of the destination field 1is wused to
obtain the description of the destination field.

The type field of the source field is used to obtain
the description of the source field.

Data is transferred from the source field to the
destination field as in a character to character store

operation:

1. Left justified

2. Traiting bltank fill or truncation on the right



3-5
3-138
3-137
3=-137
3-138
3=-55
3-58
3=-17
3=4

3-58
3=-55
3-8
3=77
=77
3-83
3~84
3=-21
3-35
3=-37
3-38
3=40
3=44
3= 46
3-48
3=49
3=51
3-53
3=-109
-3=-109
3-140
3-140
3-86
3-86
3-88
1-14
3-141
3-141
3-142
1-2
3-37
3-38
3=44
3-51
3=48
3=46
3=34
3-49
3-35
3-53
3-40
1-15

ADD

ADD TIMER»

ADDR
ADDRESS
ADDT

AL

ALA

AND

ARITHMETIC OPERATORS

ALPHABETIC INDEX:

SUBTRACT TIMER

ARITHMETICS
ARRAY LOAD ADDRESS
ARRAY LOAD VALUE

BIN

BUMP VALUE STACK POINTER

BvVSP
CALL
CASE
CAT
CDOAD
cDBZ
coDY
CDFC
COFM
coLb
cOLL
coup
COPR
CDRM
CHARACTER
CHFL

FILL

CLEAR ARRAY

CLR
CNTR

CO-ROUTINE ENTRY
CO-ROUTINE EXIT
CODE ADDRESSES

COMM

COMMUNICATE
COMMUNICATE WITH GISMO
COMPONENTS OF THE S=MACHINE

CONSTRUCT
CONSTRUCT
CONSTRUCT
CONSTRUCT
CONSTRUCT
CONSTRUCT
CONSTRUCT
CONSTRUCT
CONSTRUCT
CONSTRUCT
CONSTRUCT

DESCRIPTOR
DESCRIPTOR
DESCRIPTOR
DESCRIPTOR
DESCRIPTOR
DESCRIPTOR
DESCRIPTOR
DESCRIPTOR
DESCRIPTOR
DESCRIPTOR

BASE ZERO

DYNAMIC

FORMAL

FROM PREVIOUS

LEXIC LEVEL

L3CAL DATA
OPERATORS

PREVIOUS & MULTIPLY
PREVIOUS and ADD
REMAPS

DESCRIPTOR, FORMAL CHECK

- CONTROL STACK MECHANISM
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CONVERT TO BINARY
CONVERT TO DECIMAL
CHG

CXIT

CycL

CYCLE

DATA ADDRESSES

DATA DESCRIPTORS

0BLK .
DEBLANK

DEC

DEL

DELETE

DELIMITED TOKEN

DESC

DESCRIPTOR

DISP

DISPATCH

DIV

DTKN

pup

DUPLICATE

EDI

ENABLE DISABLE INTERRUPTS
EQL

EXCHANGE

EXEC

EXECUTE

EXIT

EXIT, ENABLE INTERRUPTS
EXOR

EXTENDED ARITHMETIC OPERATORS
FCHP

FDOUP

FECH

FECS

FETCH COMMUNICATE MESSAGE POINTER
FETCH, FETCH AND SAVE
FIND DUPLICATE CHARACTERS
FORCE VALUE STACK

FVS

GENERAL

GEQ

GTR

HALT

HARDWARE MONITOR

HASH

HASH CODE

HMON

IF THEN

IF. THEN ELSE

IFEL

IFTH

IL

ILA



1-18 IN=LINE DESCRIPTOR FORMATS

3=-62 : INDEXED LOAD ADDRESS
3-60 INDEXED LOAD VALUE
3-115 INITIALIZE VECTOR
2=1 INSTRUCTION SET
3-115 IVEC

3=63 L

3-65 LA

3-153 LENG

3-153 LENGTH

3-2 LEQ

3-67 LIT

369 LITN

3I=-65 LOAD ADDRESS

3=67 LOAD LITERAL

3-69 LOAD NUMERIC LITERAL
3-73 LOAD NUMERIC ONE
3-75 LOAD NUMERIC ZERO
3=54 LOAD OPERATORS

3-154 LOAD SPECIAL

3-63 LOAD VALUE

3-19 LOGICAL NOT

3~10 LOGICAL OPERATORS
3154 LSP

3-2 LSS

3-70 MAKE DESCRIPTOR

3=-98 - MARK STACK

3=-99 MARK STACK AND UPDATE
3-70 MDSC

3=-135 MISCELLANEOUS OPERATORS
3-98 MKS

3-99 MK U

3-5 ' MOD

3-5 MUL

3-11 NEG

3=-11 NEGATE

3-2 NEQ

3=-71 NEXT OR PREVIOUS ITEM
3-117 NEXT TOKEN

3-19 NOT

3-71 NPIT

3=-117 NTKN

3=73 - 0ONE

3-17 OR

3-155 OVERLAY

3-155 ovLyY

3-158 PADR

1-11 PAGED ARRAY DESCRIPTORS
3-158 PARITY ADDRESS

3-159 PRFL

3-82 PROCEDURE OPERATORS
3=-159 PROFILE

3-156 RDCS

3-12 RDIV

3-156 READ CASSETTE



3-160
3-160
1-1

3-103
3-100
3-12
3-12
3-12
3-100
3-103
3=161
3-108
3-119
3-128
3-126
3-119
3-29
3-31
3-122
3=124
3=129
3-132
3-122
3=124
3-126
3-128
3-129
3=-22
3-24
3-26
3-76
3-33
3-33
3-29
3-31
3-28
3-21
3=-20
3=5
3-26
3=24
3=22
3-138
3-161
3-162
1-4
3-130
3-164
3=-133
3-130
3-132
I=106
3-105
3-106

REIN

REINSTATE

RELATED PUBLICATIONS
RELATIONAL OPERATORS
RETURN

RETURN FORMAL CHECK
REVERSE ARITHMETICS
RMOD

RSUB

RTNC

RTRN

SAVE STATE

SEARCH & SCAN OPERATORS
SEARCH LINKED LIST
SEARCH SDL STACKS
SEARCH SERIAL LIST

SLL

SNDL

SNOR

SORT SEARCH

SORT STEP DOWN

SORT SHWAP

SORT UNBLOCK

SSCH

$SD

SSL

5SS

SSHP

SS1

Ss82

SS3

STACK OPERATORS

ST0D

STORE DESTRUCTIVE

STORE NON-DESTRUCTIVE, DELETE LEFT
STORE NON=-DESTRUCTIVE, DELETE RIGHT
STORE OPERATORS

STRING CONCATENTATION
STRING OPERATORS

sus

SUB-STRING», THREE PARAMETERS
SUB=STRING,» TWO PARAMETERS
SUBSTRING» ONE PARAMETER
suBT

SVST

SHAP

THE BASE-LIMIT AREA
THREAD VECTOR

TRANSFER MESSAGE
TRANSLATE

TVEC

usLK

UNDC

UNDO

UNDO CONDITIONAL



1=-20
I=74
3=74
3=-14
3-81
3-14
3=164
3-133
3-14
3-14
3I=-14
3=107
3=75

USE OF THE EVALUATION STACK
VALUE DESCRIPTOR
vDSC

XADD

XCH

XDIV

XFRM

XLAT

X130

XMUL

XSuU3

XTEI

07
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