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PRODUCT SPECIFICATION

Fﬁsv REVISION APPROVED BY REVISIONS
LTR |ISSUE DATE )
1 | Cont'd Pages 3-119 through 3-121:
A _ Added REDUCE OPERATOR explanation
S : ' MARK VI.1 CHANGES
3 |8/2/777 CX\M Page 1-1 to 3-174 B1700 changed to B1800/B1700 throughout.
N 10 Page 2-5 Added INDEXED LOAD FIELD ADDRESS (ILFA) Op-code
to Load Operators Instruction Set.
Added LOAD ARRAY FIELD ADDRESS (LAFA) Op-code
to Load Operators Instruction Set.
Added LOAD FIELD ADDRESS (LFA) Op-code to
Load Operators Instruction Set.
Added LOAD FIELD ADDRESS FROM PREVIOUS (LFAP)
Op-code to Load Operators Instruction Set.
Page 2-6 Added REFER (REFR) Op-code to Load Operators
: ‘ Instruction Set.
Page 3-64 Added INDEXED FIELD ADDRESS (ILFA) Operator to
Load Operators Section.
Page 3-69 Added LOAD ARRAY FIELD ADDRESS (LAFA) Operator
. ] to Load Operators Section.
/ Page 3-70 Added LOAD FLELD ADDRESS (LFA) Operator to
' Load Operators Sectiom.
Page 3-72 Added LOAD FIELD ADDRESS FROM PREVIOUS (LFAP)
Operator to Load Operators Section.
Page 3-78 Added REFER (REFR) Operator to Load Operator>
: ‘ Section.
: ‘ </\‘ /, Q P
K Q1/15/78F-+ {4 —{ 8.0 LEVEL RELEASE .
} 1-6 Page container size in Program Pointer Stack
changed from 4 bits to 6 bits
1-13 Type 111 (0) Code Address is Null Address; Type
_ 111 (1) is 6 segment bits
2-6 Added DMS_CALL to Procedure Operators ,
2-7 Added HASP and NDL operators; deleted FETCH 'AND SAVE'
3-2 Graphics for NEQ, GEQ and LEQ changed
3-9 CONVERT TO DECIMAL - Top operand should yield a
value of zero (0) instead of omne (1), :
3-16 Added Functions d and e to AND, OR and EXOR
: | 3-22 Treatment of self-relative operands added to SS2
[REQEIVED (not a syntax change) . '
112 - 1980 3-24 Treatment of self-relative operands added to SS3
JUL|% (not a syntax change)
GENERAL MANAGER 3-62 FIXED CHARACTER added to <type> of LFAP.
sAExTA BARBARA PLANTI 3-74 Top descriptor of DEL is 48-bit, Added. Note,
' 3-78 Added DMS_CALL to Procedure Operators ' !
% 3-80 Null address described as type field = 111 (0).
Deleted '"(even though the type is null the address
size is the same as the non-null addresses)".
“*THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE OUTSIDE OF BURROUGHS CORPORATION WITHOUT . -
TUS ADIAD WBITTEN DEI CACE CDAM TUE DATENT NIVIQION OF RIIRROIIGHS CORPORATION'' ‘ ‘q"—)
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Changes for MARK 10.0 Release

3-48

- 3-69

3-70

3-71

3-72

3-101

" Added "REFER TYPE" to Load Operatoq

from Miscellaneous Operators

Added "REFER ADDRESS', ''REFER
LENGTH", and "REFER TYPE" to
Load Operators.,

Added "LL,ON" to REFER format.

Added "REFER ADDRESS" to Load
Operators section,

Added "REFER LENGTH" to Load
Operators section,

section.

Added '"'BINARY SEARCH" to Search &

Scan Operators.,

7]

SMALL SYSTEMS PLANT P.S. 2201 2389 '
PRODUCT SPECIFICATION
REVISIONS
L REV REVISION . PAGES REVISED ADDED DELETED OR
LTR ISSUE DATE CHANGE OF CLASSIFICATION PREPARED BY APPROVED BY
K Continued 3-97 Added DMS_CALL discussion
3-107. EVALUATION STACK length must be
greater than 255 bits for RDUC
3-115 Descriptor and Meanings rearranged
3-117 Operands on Evaluation Stack re-
arranged
3-123 Added HASP and NDL operators,
deleted FETCH and SAVE operator
3-124 Non-Array deleted from descriptor
' requirements. Changed title to
DATA ADDRESS
3-127 Function e deleted from COMMUNICATE
3-131 Deleted "If the RS.MCP.BIT is not
set then,.'" from Function b
3-132 Added FETCH discussion .
3-137 Added HASP operator and discussion
3-139 "Fixed result" changed to "bit
(24) result"
3-140 Variant. (12) and (13) added
“3-141 Added NDL operator and discussion
3-148 FETCH AND SAVE operator deleted

““THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE OUTSIDE OF BURROUGHS CORPORATION WITHOBﬂT,/.j
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PRODUCT SPECIFICATION

::Rv q:::els;?\:g APPROVED BY REVISIONS
L |cont'd 3-102 Added "BINARY SEARCH" Lo Miscellaneous Operilors

section.

3-127 Added '"DATA LENCTH" and '"DATA TYPE" to Miscellianeous
Operators section,

3-130 Added "DATA LENGTH" to Miscellaneous Operators section,

3-131 Added "DATA TYPE" to Miscellaneous Operators sectioun.

3-147 Added '"'"TIMER REISTER'" and "LAST_LIO_STATUS" to thg

function of Load Special.

**THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE OUTSIDE OF BURROUGHS CORPORATION WITHOUT
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BURROUGHS CORPORATION : | CONPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP B1800/81700 SDL S=LANGUAGE
SANTA BARBARA PLANT P.S. #2201 2389 (L)
GENERAL

This product specification will describe the basic conmgponents anc
oper ators of the B18QO/B17CQ SDL 5-Languager including its STACK
MECHANISM, DATA DESCRIPTORS» and CODE and DAVTA ADDRESSES. After
a preliminary discussion of the structure and operation of the
S-Machines its operators will te explained in detaile.

RELATED PUBLICATIONS

NAME NUMBER

SOL/7UPL COMPILER P.S. 2212 5389
B1800/B1700 5S0L (BNF VERSION) PaSe 2212 5405
81800/8BL700 SYSTEMS REFERENCE MANUAL #1057155
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COMPONENTS QF THE S-MACHINE

The SOL

1.

S=Machine is composed of the follaowing tasic elements:

Base=Limit area

This is the memory area for program datae. It 1i1s the
only area that is directly addressable and thus modi-
fiable by SDL S-ops-. This area is bounded by base and
Limit registerse. MLl "absolute”™ data addresses in the
S=machine are expressed as a bit offset fros the base
register. For addresses to be absolute in factr» a

program®s base register must be zeroe. The area 1is
broken into two divisions’ static memory (from base
register to dynamic memory base) which is occupgied by
the SDL stackss and dynamic memory (from dynamjc memory
base to the limit register) which is used for virtuatl

data memory» ie€er SDL paged array page tables and
resident pages.

Run stucture nucleus

This contains information used ©bLy the MCP and SDL
interpreter to isplement an instance of the S—machine»
ie€er a running SOL program.

Code segments and segment dictionaries

Code Segments are virtual as in the other sachines, but
the Code Segment Dictionary is itself segmentedr
corresponding to the page~segment ccncept in the SDL
Language. Each entry in a Master Segment Dictionary
represents a page of segments in the source program and
points to a sub=dictionary with the entries for those
segments. The Master Segment Dictionary is non-over~—
layable? the sub-dictionaries may te overlaid.

Fite information blocks (FIB*s) and FIB dictionary

These appear in (virtual) semorys one FIB per open file
in use by the running program» used by the system for
input/output operations.
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Registers

These w®may be either in hardware registers or in memory
depending on the state of the S-machinea The exact
format and number of registers is isportant only to the
SDL interpreter. Logically, they consist of the next
instruction pointer (pager segments and displacement).»
the current lexic levels, and the stack top pointers for
all stackse Current LL and the DISFLAY stack pointer
are the same register. Also in registers is enough
information about the stacks to check for stack over-—
flowse Under flouws are not detecteds Registers are
initialized from the scratchpad area of the program
parameter block in the code file. (See MCP reference

manual). This area has the folloxing format in SDL
code files:
1 SCRATCHPAD.,

2 FILLER BITC(48)»
2 PPS.BASE BITC24)»
2 FILLER BIT(24),
2 ES.BASE BITC24)»
2 ES.PPS.BITS BITC24)»
2 VYS.BASE 6IT(24)»
2 FILLER BIT(24)»
2 CS.BASE BIT(24),
2 CS.BITS BIT(24)»
2 NS.BASE BIT(24)»
2 FILLER BIT(24),
2 DISPLAY.BASE BIT(24)»
2 FILLER BITC4)»

2 PROFILE.FLAG BIT(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);

See the MCP Reference Manual for a sore general discus-
sion of code files» run structuresr, file information
blocks» and the various dictionaries. These concepts
are common to all the B1800/B1700 S—-machines. Note
that SDL does not make use of data segments and data
segment dictionarys implementing virtual data via an
SOL intrinsic instead.
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The Space is divided as shown in the diagras below» with the
arrows indicating the direction of growuth.

R A AR RN AR AR AR O A AR E AR A AN R RO A G AR AR AR RO AR AR AL AR R AR AR AR AR AR

* C * } * * * D M *
* & ‘ ® * « Y E &«
AVALUE NAME «DISPLAYSCONTROL«EVALUATION PROGRAMx N # *
*STACK STACK*STACK «STACK #STACK STACKs A O *
& ==> C== & -——> & -——> & -=> ¢== &« W R *
* * : * % ' ' * I Y *
. C * x ' ‘&« C b

ANE AR AEARERRERRARRRRR AR R RAN RN AR AR ANRRNRNARRRNRARAN AR A AR AR NN,

&
&

axx BASE.REGISTER

FIGURE

VALUE STACK

 NAME STACK

DISPLAY

: &
*
LIMIT REGISTER wws

lel SDL STACKS

Entries are values of data items»
arbitrary in lengths the characteris=-

tics of which are kept in descriptors
in the NAME and EVALUATION stacks.

Entries are DATA DESCRIPTORS, 48 bits
in length» one descriptor for every
data identifier which is currently

active (not necessarily addressable)

~in the progras. The descriptor for

an array is 96 bits longs occupying
two NAME STACK entriess

The NAME STACK is divided into stack
frames» each frame containing the

descriptors for the names declared in

one invocation of a proceduree. Not
all of these stack frames contain
descriptors which are currently
accessible.  The display contains
pointers intc the NAME STACK» one
pointer for each Lexic Level Lless
than or equal to the current Lexic

Level. Each pointer locates the base
of the frame for currently addres-

sable names at that 1levela These

‘entries are 32 bits longe. For

further discussicn of the display
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mechaniswme 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 proceduree. Each time a
procedure which requires local data
or parameter 3allcocaticnse (ieCer
requires space on the NAME STACK) is
entered» 3 new entry is pushed onto

‘the CONTROL STACK to point to its

NAME SYACK frawme. Sirce the VALUE
STACK cortains the data associated
with NAME STACK descriptorss it too
is divided into frames and the base
of each frawe 1is recorded 1in the
CONTROL STACK as it is allocated. 1In-
addition to these two pointerss each
entry contains the Lexic Level of the
calling procedure and the Lexic Level
of the current entry. These are used
by the S=Machine ¢to wsaintain the

DISPLAY. The format of a CONTROL
STACK entry is:



BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

'vt-a

COFPANY CGNFIDENTIRL

 81800/81700 SOL S-LANGUAGE
P.S. #2201 2389 (L)

.k*‘ltlitttikkk.*kltk*f*tf***if**t***tﬁ***ﬁ***t*ttkﬁtttt**tt**t

" & ® * &~
o N&HE STACK PDINTER L EXIVED * ENTERED * VALUE STACK POINIER 3
* - & LL ® LL x . &
~ N - "™ . . ‘ I x
wttttttt*tttﬁttttttt***t*ttttttat**atg***aﬁgaqgtttnt**t.*t**g**
20 BITS 4 BITS 4 BITS 20 BITS
FIGURE 1.2 CONTROL STACK ENTRY FORHAT

EVALUATION STACK

PROGRAM POINTER STACK

The EVQLUATION ST!CK is used to hold
data descriptors for the evaluation
of expressions (expressions are
compiled ~1into reverse palish
strings)e. It is also used to bhuild
actual paraueter cescriptors prior to
their being transferred to the NAME
"STACK for a procedure call. Space
for data during expression evaltuation
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.

With the exception of the cycle oper-
ator used for looging» all transfers
of control in the SDL machine are
done via call-type operators. 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 iss:

t.l@*k.tf&&ttt.hﬁllkikttk&ttl&&b&&kkt.klttt&l

* * - : ' *
&« SEGMENT » PAGE = DISPLACEMENT .«
* * « -«

L2 121222 2Rl RSS2 R282A2RERLRRRRRR2A 24

6 BITS

6 BITS 20 BITS
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QATA CESCRIPTORS

Siaple (scalar) descriptors are 47 bpits in Llengthe Wwith the
following forpmat: '

(X ERI NSRRI R BT ES NI EIEEE S NSNS SN S NS E NN EEERE NS N T N

* * . * *
« TYPE @ « LENGTH * ADDRESS *
* * * ' * .

[ ISR NSRRI NS REEIESI RTINS EENEESINFESESAEEEESEEREREEIESN SR

8 BITS 16 BITS ' 24 BITS
FIGURE L.4 SIMPLE DESCRIPTCOR FORMAT

The address 1is specitied as a bit offset from the hése register
C(which is atsc the base of the VALUE STACK). The length is
expressed in bitse regardless of the type.

One of the bits in the tyce field indicates whether or not this
is an ARRAY DESCRIPTUR. When this bit is on» .an additional 48

_bits of information is appended giving the following format:

Kk KAk EAkRAARREARAEACAk Ak Kk kb bk kb kA kA bk AAR KAk k& &

* * . * &
* TYPE «  LENGTH OF x ADDRESS OF *
* * ENTRY * ARRAY *
& 3 ® ®
tt*kttktth*kttkktkt&kkkt*kk&kk&ttti*ktktkt*klt*t*ttttkt
* * * *
+  PAGE &« LENGTH BETWFEEN » NUMRER OF .
«SUBSCRIPT*  ENTRIES e ; ENTRIES *
* SIZE * . * *
* « . * &
[ 2 B2 X B SR EL ARSI RS EE RS AL EFER SIS EEZEES R I REEEEE NSRS RIS N
8 BITS 16 BITS 24 BITS

FIGURE 1.5 ARRAY DLCSCRIPTOR 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 sizes are always a power of two in SDL).
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'The length between entries is the difference between the address
af one element and the address of the previous element. This
must be greater than or equal to the length of cone entry.

The Type Fielc of a descriptor has a single format, even though
- scme bits are not meaningful in all contextss :
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*x 1 => array
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KRE AR KRR KRR AR AR ANRRARRA AR KR AR AR N kok
& ® * & * « 'S x ®
* & ] x 2 & 3 & 4L &« 5 &« pH & [ &
* * * o * * * *
AR AR AR RE AACR AR SR RAKC AR AR KA Rk Ak k&
" * « « * « * & ‘
* * * * * * *
& & & khkktk * ««xe 1 => Length VARYING(#)
& - « % *
* * . o * x
x . * * #ax | => PAGED array (it 2 must
* * . * also te on) .
' & x &
& * t&« data type: 00 => BIT.
* * * 01 => FIXED
B * * 10 => CHARACTER _
* * * 11 => type VARYING(+)
x * x .
« x sx« 1 => contiguous array i.e.» length between
* *
% ®
* «
* *
&
x

ax 1 => non-self-relative (must be on if Dit 2 is on)
0 => self-relative ’

* % B % N ¥ R R E N B2 B FR B %R+ R

** name-value bit 1 => value
N => npame
(used only when the descriptor
is on the EVALUATION STACK)

(*x) Only wused 1in the type field of in-line descriptors which
are arguments of a CDFC operator and in the argument to a
RTNC operator. The CDFC operator also uses BIT 6 in a
different ways - it indicates a varying array bounde
In=line descriptors for other operators use BIT 0 to indi-
cate the presence of a fitter field. See IN=L INE
DESCRIPTOR FORMAT.

FIGURE 1.6 [DESCRIPTOR TYPE FIELD FORMAT

Hhen the data itself is 24 bits or less in length» it may be
cont ained directly in the address portion of the descriptor, thus
requiring less storagee. In this caser the descriptor is said to
be self-retative and the non=self-relative bit is off.
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The,usenof the NAME~VALUE BIT is to distinguishs in the EVALUA-
TIGN STACK.» tetween descriptors which had. an associated value
~loaded on the VALUE STACK when they were pushed,on'the'EvALUATIﬂN
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-self—relatlve descriptorsa..

PAGED ARRAY DESCRIPTUR§

- _—— R A e e

When the PAGED bit,is on in an array descriptors the address
field of the descriptor does not point directly to the array, but
rather is initialized to zero. An array load operator CALA, AL)
will then detect the first access to the array and invoke the S0L
virtual memory manager to build a page tatle in dynamic wmemory.
This table will be non~overlayable and the descriptor address
field will be set to the page table address. The table contalns
one entry per array pages each u!th the fcrnqt telou.

**i****i***t**tt******tt**.tt*iQ***t*t*ttt**t**k

. o ® o ; )
& STATUS = ADDRESS : ' x
* . * . . *
kk kk kk ik ik kk tt*tk#*f kkkbhkhk kbbb kARG kE
4 BITS o 24 BITS ‘ .

/

" FIGURE 1.7 PAGE TALLE ENTRY FORMAT
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" bit O presence tit 1 => address is pase relative memory
. address

) =>» address is disk address
bit 1 to be read only 1§ => the next time this page is
' rolled outs turn this btit off
and bit 2 cne

bit 2 read only 1 => this page wsy te overlaid
without rolling it out to diske

bit 3 wunused

An address field of zero indicates that this is a previously
unaccessed page and may bte created without need for s rollin.
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— S e

The S-Language addresses data via descriptors on the NAME STACK.
At  any point in an SDL program every accessiktle dats item may be
described by the Lexicographic Level at uwuhich it was declared and
its ordinal location (occurrence nusper) within the declaration
~section at that level. A data address» thens 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 Levels and the occur-
rence number to locate the descriptor within that frawme. For
compactness» data addresses have a type field which indicates the
sizes of the other fieldse as indicatead below:

Y Y 1222233 R A I I I T ITI T

& ® * ‘ *

¢ TYPE » LEXIC LEVEL & OCCURRENCE NUMBER *

® T * : *

hkhkbk kbbb bt bbb bk bh b kbt khk Ak kbR RS RN AAN kAR AR ALK
2 8175 174 BITS 5/10 BITS

FIGURE 1.8 DATA ADGRESS FORMAT

TYPE  LEXIC LEVEL BITS  OCCURRENCE NUMBER BITS  TOTAL BITS
0 4 | 10 | 16

01 4 5 11

16 : 1 1o | 13
T 1 ‘ S 5 | 8

When only one bit is used for Lexic Levelo -O méans‘Lexic Level 0
and 1 is taken to mean the current Lexic Leveles 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 numher which selects the segment dictionary pager the

" segment number which selects the segment dictionary entry within

that pages and the displacement which specifies a bit offset

within the seqment. For compactnesss these numbers are encoded
in different field sizes depending on a type field.

[ A XIS E NI SNSRI SRR NN £ kil'l'tt**t*t*********ﬁ******tﬁtf&

* * « ® x

&« TYPE =« SEGMENT * PAGE . DISPLACEMENT *

* x * « : » *

AR Rk AR AR AR E R AR AR AR R AR AR AR AR E N AR AR AR R AR A AR AR AL
3 8I7S 0/6 BITS 5/4/6 BITS 12716720 BITS

FIGURE 1.9 CUDE ADDRESS FORMAT

TYPE SEGNENT B8ITS PAGE BIiTS ODISPLACEMENY BITS TOTAL BITS

002 CURRENT CURRENT 12 15
Qo1 CURRENT CURRENT . 16 ‘ 19
e 6 , CURRENT 12 21
G11 6 CURRENT 16 25
100 6 4 , 12 , - 25
151 6 4 16 29
119 6 4 , 28 33
L111C(0) NULL ADDRESS

(1) b 6 - 20 36

The type 111 with following bit off» NULL ADDRESS» is-used only

- to mark null entries in a CASE operator. The Llength of this code

type is the same as the code address type specified by the CASE.
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~CONTRCL STACK MECHANISM

& & * * *
& & & * &
® * * & *
* * * * = CONTROL
& & L * & STACK
x * * * *
® P * & &
'y 'y * « *
R 20 Bits * 4 % 4 % 20 Bits *
X mmmcmmmcmccccnmone § = f = g meemecmeccemesescsse= & & X
& NANE STACK POINTERe « & VALUE STACK POINTER~ *
RACRAKKTE ARk kA bk AR AR RAN ARG AR SR KA AR AR bR AR ACAE AN *
* * *
‘ : % % ®
EXITED LEXIC LEVEL®*« «x« ENTERED LEXIC LEVEL &
CONTROL
STACK
POINTER
CURRENT CONTROL REGISTER
20 Bits 4 Bits 4 Bits 20 Bits
R R R L R R R I e e R 2
& x « : = *
& CURRENT NAME STACK PTR« * # CURRENT VALUE STACK PTR =«
* * * * «

lkkl’t.t&&ktttk&tkt KR KEEEAE AR AR AR KA RAKAAAEARARERAEAE AR AEE A A RE AR A kA&

* *
* #«FILLER
CURRENT LEXIC LEVEL®#xx
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The following SDL declaration is used by algorithms shown under
the ogperators which affect the COMTRUL STACK.

DECL ARE

01 CONTROL.STACK (CSeSIZE) BITC4B),
02 CS.NSP ‘ BIT(20)»
N2 CS.EXITED.LL BITC4)»
02 CS.ENTERED.LL BITC4),
32 CS.VSP BITC2J)»

D1 CURRENT.CONTROL BITCLE)»
62 CURRENT.NSP BIT(20)»
N2 CURRENT.LL » BITC4),
02 FILLER BITC4)»
02 CURRENT.VSP BIT(20),

(CSP»,TC5P) FIXED>

CSP:2=0;
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The SOL operators that use the CONTRUL STACK mechanism are:

MKS = MARK STACK

COFM =  CONSTRUCT DESCRIPTOR, FORMAL
COFC -  CONSTRUCT DESCRIPTOR» FORMAL CHECK
MKYU - NARK STACK ANY UPDATE

EXIT - EXIT

RIKN = RETURN

RTNC =  RETURN FORMAL CHECK

XTEI =  EXIT» ENABLE INTERRUPTS
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INZL INE DESCRI FORMATS

- o o s - .._.-— ...—--———. P TPES LA 20

STAPLE DESCRIPTOR

8 BITS 6/17 BITS 6/17 BITS

AN KRR R AR AR R R AR KN AR KA AR kAR AR R R RAR
* TYPE * LENGTH * FILLER *

Kk Ak ARk kb bk REREk Ak Kk RS Ak KAk AC ROk EEk AL
[ 4

*x« OPTIONAL

Notess

l. The filler option is present only when bit yu of the type
field is on (=1).: '

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

8 BITS 6717 BITS 6717 BITS
R KA AR R A AR AR AR AR AR AR AR AR R AA AR R AR AR AR AR AR R A&
* TYPE * LENGTH QF ENIRY * FILLER x
R R R R AR R R IR AR AR AR AR ARk AR R AR AR AR R A AR R R R ARk
*
OPTIONAL
*
AEER KA RERKCAERACR KA RERARR KRR A AR K
* ¥ .

_6/17 BITS 8 3ITS 6/17 BITS
KRB AR AR AR A RERA AR AR KA AE K KR kR AR KK CRKARRAE AR ARK
* LENGTH BETHEEN » * NUMBER OF ENTRIES «
KAk AR R AR AR AR AR AR R AR AR AR AR R A AR AR R AR KRR R A kA K

. .
®

t«« For paged arraysr this is the
number of bits of the subscript

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

l. The filler option is present only when bit C of the type
- field i1s on (=1). .

2« The Llength between option is present only when bit three

‘ of the type field is off (=0).

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

4 The page subscript size'fietd is fresent only when ©bit

six of the type field is on. o

5 If bit six of the type field is ons then bits zero and

: three will be off.

ba

The fields marked T6/17 3ITS" are encoded as follows:

First Bit Meaning
b] S bits follow
1 ; 16 pits fotlow
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USE OF THE EVALUATION STACK

Many of the SDL S-ops take operands from or leave results on the
EVALUATION STACK. 1In facts only the descrigtcr of the coperand is
on the EVALUATION STACK ftself while the datar that isr, the value

of the operand, may be in the descriptor or elsewhere in the
base=limit area. Conceptuallyr, howevers it is an operand with
which the S~op is dealinge. 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 cn the EVALUATIQN STACK is non—-sel f-

relative and its name~value bit is off. This type of operang
~is appropriate for wuse as the destination of an S-op which
moves datae

Value 6perands=.
There afe two classes of yalue operands.
Self-relatives:

The cescriptor on the EVALUATION STACK is marked self-
relative and its name-value bit is off. Instead of the
address field of the descriptor beinc a pointer to the

datar the data itself is contained in the address field
of the descriptore.

Non- self—relatlve.

The descrlptor on the EVALUATION aTACh' is wsarked non-—.
self~relative and its name~value bit is on. The data is
on top of the VALUE STACKs Llocated by the address field
in the descriptor. ¥When this type of operand is removed
from the EVALUATION STACK, its value is remcved from the
VALUE STACK as well. ‘

Value operands are temporary values as opposed to actual
variables of the program. :

A particular S-op often regquires that 1its operands be of a
particular classs It does not make sense» for exaspler» for the
dest ination operand of a STOD (store destructive) to te a value
ofper ande. Some S=ops put other restrictions on their operandss
~usually concerning type or length. Unless specifically indi-
" cateds, these restrictions are not checked vy the intergreter but»
if not metr the results of the operation are undefined.
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INSTRUCTION SET

Op codes are fourr» sixe ten or thirteen bits in Llength. The
lengths have been assigned according to static freaquency of the
S=ops thus compacting code space as much as possibles

RELATIONAL OPERATORS

P G D AR U G W TR EE WS WSS YRR ST G S em e

NAME | MNEMONIC e cooE ARGUMENT S
EQUAL TO EQL 1010 51

LESS THAN Lss 1111 31 1019

LESS THAN OR EQUAL TO LEQ 1111 60 1110

GREATER THAN . GTR 1111 ¢C 1601

GREATER THAN OR EQUAL TO GEQ 1111 00 1101

NOT EQUAL TO NEQ 1510 10

ARITHNETIC OPERATORS

NAME © MNEMGNIC Jp CIDE

ADD ADD 1011 01

SUBTRACT  sug 1911 13

MULT IPLY . MUL 1111 30 01931
0IYIDE Div 1111 09 2114
AgDULE MO D | 1L1L 00 011t
REVERSE SUSTRACT RSUZ 1111 10 1169
REVERSE DIVIDE | RD IV 111 16 1101
REVERSE MODULGC ‘  RMOD 1111 10 1115
NEGA TE | | NEG 11 a1 6181
CCNVERT T0 DECIMAL -~ DEC C111L 10 1660

CONVERT TO BINARY ' BIN S 1111 16 1091
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EXTENDED ARITHMETIC UPERATORS

NAME MNEMONIC
EXTENCED ADD XADD
EXTENDED SUETRACT | XS U3
EXTENDED MULTIPLY XMUL
EXTENCED DIVIOE X0Iv
EXTENCED MODULG XMOD

LOGICAL OPERATORS

NANE MNEMONIC
AND ‘ AND
08 O’
EXCLUSIVE=OR EXOR
NOT | NOT

op

11t
1111
1111
1111

1111

2=2
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COoE

11 1100
11 110¢
Ll 1199
il 116G

11 1100

00 €010

00 1011

01

100
101
115

111

ARGUMENTS
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STRING OPERATOR

NAME

CONCATENATE
SUBSTRING ONE
SUBSTRING THWO

SUBSTRING THREE

STORL GPERATORS

NAME

STORE DESTRUCTI

STORE NON-DESTRUCTIVE LEFT

RATION
S GROUP

S

VE

MNEMONIC

CAT

MNEMINIC

. STOD

SNOL

STORE NON-DESTRUCTIVE RIGHT SWODR

CUNSTRUCT DESCRIPTOR OPERATORS

NAME

- CONSTRUCT DES.

CONSTRUCTY DES.

CONSTRUCT DES.

CONSTRUCT D£S.

CONSTRUCT DES.

CONSTRUCT DES.

&‘ADD

CONSTRUCT DES.

& MULTIPLY

BASE ZERQO

LOCAL DATA

FORMAL

MNEMONHIC

cosz

coLd

COFM

FORMAL CHECK CODFC

FROM PREV.

FROM PRLV.

FROM PREV.

COPR

CDAD

cU NP

2=3
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0P COLE

1100 11

1111 1Y 0100

1111 0C 1000

Lo 00

aP CJDE

2010

1910 11

1111 60 G1C0O

P CODE

- s wn -

1111

e

1111

1111

1113

1119

1111

10

o

1

11

10

01

'™
[

0100

9001

11G1 400

0101

vTrV'Q'L

Tov

TrV

ARGUMENT S

ARGUMENTS

CESCRIPTIR

N' DES#IO...D
DES#n

LL»E

LL'E)DES#!’...

DES AN

N’ DES#I'QOOP
DES AN

No DESZlrpner
DES #n '

NeDES#1seaer

- DES¥n
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CONSTRUCT DES.LEXIC LEVEL  COLL 1111 10 0011 ~ TYPE-LL=-0C»
| - B DESCRIPTIR
CONSTRUCT DES. REMAPS CCORM 1111 00 1111 DESCRIPTOR

CONSTRUCT DES. DYNAMIC cooy CLLLL LD LLLG 090 TYPE

LOAD OPERATORS

NAME MNEMONIC gP CODE ARGUMENTS

MAKE DESCRIPTOR  MDSC 1111 10 1010
vALUE DESCRIPTOR DSC 1111 01 10607
DESCRIPTGR ~ DESC 110¢ 10 TYPE-LL-0C-
NEXT CR PREVIOUS ITEM NPIT  L1i1 0L 1101 Vs TYPE-LL
LOAD _ L 1101 00 TYPE-LL=0C
LOAD ADDRESS | LA 0600  TYPE-LL-OC
LOAD ARRAY FIELD ADDR.  LAFA 1111 11 1111 011 TYPE, LENGTH
LOAD FIELD ADODRESS LF A 1111 11 1111 001 TYPE, OFFSE
. | LENGTH,
| TYPE-LL-0C
LOAD FIELD ADDRESS ,
'FROM PREVIOUS CLFAP 1111 11 1111 310 TYPE» OFFSET
| | R | | LENG TH
ARRAY LOAD VALUE AL 1111 01 1100 TYPE-LL=0C
ARRAY LOAD ADBRESS ALA 1101 91 TYPE-LL=-0C
INDEXED LOAD VALUE | I 1111 61 900¢  TYPE-LL=-0C
INDE XED LOAD ADDRESS LA 0001 ~ TYPE-LL-OC
CINDEXED LOAD FIELD | | | o | B
 ACDRESS - ILFA 1111 11 1111 00¢ TYPE, OFFSET,
; ‘ : f ~ ' ~ : LENGTH
L0AD LITERAL | LIT 6100 TYPE, LENGTH»
- | | | LITERAL
LOAD NUMERIC LITERAL CLITN 0011 | LITERAL

LOAD NUMERIC ZERD 207 0101
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LOAD NUNERIC ONE ONE

REFEK REFR

STACK UPERATORS

NAME . MNEMONLC
BUMP VALUE STACK POINTER BV 5P
GUPL ICATE | oyP
DELE TE | DL
EXCHANGE XCH
FORCE VALUE STACK FVS

PROCECURE OPERATORS

NAHE MNEMONIC
CALL a CALL
IF THEN  IFTH
IF THEN ELSE | IFEL
CASE CASE
UNDD B UNDO
'UNDD CONDITIONALLY . uwoC
KETURN o RTRA
RETURN FORMAL CHECK RTNC
EXIT | o - EXIT
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o11C

111t 11 1111 1¢C0

0P CODE ARGUMENTS

1111 10 1011

1105 00

1111 €5 G011

1011 00

110¢ 01

0P CODE ARGUMENTS

ol TYPE-SEG-
PAGE=-DISP

1601 TYPE-SEG-
PAGE=DISP

1161 10 ADDR TYPE,TYPE

SEG'FAGE“DISP

¥ OF ADDR, ADD
TYPE» TYPE~-SEG
PAGE-DISP’ 200 ?
TYPE-SEG-PAGE~-

1111 01 O16C

DISP
1600 # OF LEVELS
1111 01 0011 # OF LEVELS
1111 01 G101 # OF LEVELS

1111 11 1101 001 # OF LEVELS»
TYPE »LENGTH

1151 11 # OF LEVELS
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CYCLE

MARK STACK

" WARK STACK ANC UPDATE
ENABLE=DISABLE INTERKUPTS

EXIT=ENABLE INTERRUPTS

CO-ROUTINE ENTRY
CO-ROUTINE EXIT

OMS_CALL

SEARCF & SCAN GPERATORS

NAME -

~ REDUCE

 SEARCH SDL STACKS
SEARCE LINKED LIST
SEARCH SERIAL LIST
SORT SEARCH

THREAD VECTOR
{NITIaLiZE VECTOR
SORT STEP DOWN
 SCRT SWAP

sﬁﬁr UNBLOCK

DELIMITED TOKEN
NEXT TOKEN

~ DEBLANK

CHARACTER FILL

cycL

MKU
EDI
XTiE 1
CNTH
CXIT

oMCL

MNEMONIC

RDUC

 S§SS

SLL
SSL

SSCH
TVEC

IVEC

SS kP
uBL«

DTKN
HTXN

DSLX

CHFL

1110

1011

1111

1111

1111

1111

Litet

1111

2=6
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11
i1
¢1
11
11
11
1

11

1111

(VB VA |

v110

1010

1219

1115

0P CODE

1111 11 1001

1111
1111
1111
i1
1111
1111
1111
L1t

1111

1111

1111

L1t

1111

11
1
11
1t
11
11
11
i1
11

11

11

i1

11

1110

101¢

goo
001

011

910
100

DISPLACEMENT

LL
v

Vo # 0OF LEVELS

? OF LEVELS

ARGUMENTS

VARIANTS»

JYPE=LL=-OC

COMPARE TYPE

COMPARE TYPE

TyPE-LL=0C»

- DELLls DEL?2

TYyPE-LL=]C
SEPARATOR, V

TYPE-LL=-0C
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TRANSLATE

FIND CUPLICATE CHARACTERS

MISCELLANEOUS OPERATORS |

NAME

TRANSFER MESS AGE

HASH CODE
KASP UNPACK
SWAP
FETCH

DISPATCH

HALT

READ CASSETTE
LENG TH

LOAD SPECIAL
NDL SOPS
CLEAR ARRAY
COMMUNICATE
REINSTATE
FETCH CHMP
DATA ADDRESS
SAVE STATE
HARDWARE MGNITOR
OVERLAY

PROF ILE

PARITY ADDRESS

XLAT

Foup

MNEMUNIC

XF RM

HASH

HASP

DISP
HALT
RDCS
LENG
LsP
NDL
CLR
COUM

REIN

FCue

AD DR
SVST
HMON
avLy
PRFL

PADR

2-7
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il o1t t11o0 101

1111 11 10061 011

o CODE

1111 11 101G ¢10

1111 11 100C 001
111111 1111 141
111 o1 C116

L1l 53 1100

1111 01 19011

1111 11 0015

1111 01 0010
1111 10 0000
1111 01 1110

1111 11 1111 110

1111 16 0111

1111 10 0110
1111 16 0001
1111 1¢ %5019

1111 01 1001

1111 11 6001

1111 11 ©d1t1
1111 11 ¢GCO
1111 16 1111

1111’11 o111

ARGUMENTS

DEST.VARIABLES
SOURCE
VARTIABLE

LLs ON

VARIANT

TYPE», #DESC

ENTRY NUMBER
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EXECUTE

COMMUNICATE WITH GISMO

AOD TINER

 SUBTHACT TIMER

EXEC

CW6

ADDT

SuBT

~ COMPANY CONFIDENTIAL
81800/B8L700 SOL S~LANGUAGE
' P.5. #2201 2389 (L)
1111 11 1110 01¢
1111 11 1110 110
1111 11 1100 20C

111t 11 1169 ool
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NAME
EQUAL TO
LESS THAN

LESS THAN GR EQUAL TG
GREATER THAN
GREATER THAN OR EQUAL T0

NOT EQUAL TO

MNEMOMIC
FoL
LSS
LEW
GTR
GLO

NEQ

3-1

COMPANY -.CONF IDENTIAL
B818300/781706 SOL S—LANGUAGE

P's.

0P=CGDE

1013

1111

ISR

1111
1111

1010

01
01

co

Q4G

10

1010
1110
1601

1101

422G1 2389 (L)

ARGUMENTS



3-¢

EU?ROUGHS CORPORATION COMPANY CONFIDENTLAL

COMPUTER SYSTEMS GROUP BLECO/BL7CO SOL S=LANGUAGE
SANTA BARBARA PLANT PeSe #€2G1 2389 (L)

"RELATIONAL OPERATORS

Syntax:

Format:

tqL

EAAARERNE AN R
« EQL ~ NEQ «
AR RARERR KA &

& GTK » LSS «

ARAANEARN kAKX
* GEQ ~ LEQ «

Kk kbbb bk i

EQL Equal to =)
NEQ Not equal to /=)
GIR  Greater than )
LSS Less than (<)
GER ﬁreéter than or.equal to (>=)
LEQ Less. than or eqgual to (¢=)
NEG GTR L35S

Ak ARk hknwkkk khkk Rk whkhkhkhhk Ak Ak khkhkk kkhkhkhhkhk LB AR EERERREE SRS

« 1510 01 =« « 101G 10 ~ « 1111 049 1001 « « Q1111 GO 1010 +
ltk*lltt&ki ik k& k& k& kK Wk Ak Rk k Xk th ki I ZEZ R REETESIEE R X
OP~=Code OP=Code 0P-Code gP-Code
GEQ ‘ LEQ
khkkkkkhkhkbhkk ki &k kh kA kA kk kk k&
*« 1111 GO 1101 « « 1111 CO 1110 =
Ak k& Ak khkhk kk k& kk kb kk fk k& k& kX
JP-Code 0P=Code
as Two operands are expected to be on top of the EVALUATION

STACK. The lower operand is considered to te on the left
side of the relations, while the top operand is considered
to te on the righte.

The relational operators do 'a comparison petWween two
operands of any data typee The ofperands are removed from
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the stack and a self=-relative descriptor of a 1-bit
result is returned whose value is:

1. MWhen the condition is true = a(1)1a
2 When the condition is false = a(l)ga

When both operands are FIXED» the aperator dces a ¢true
signed arithmetic ccmpare.

When both operands are character strings» the compare is
done from Left to rights wusing blank fill on the right
for the shorter string.

For all other operand combinations Lleading zeros are
supplied to the shorter of the two fields. ~No sign
analysis is done and the operands are treated as positive
magnitudese.
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NAHE R | MNEHONIC
ACD ;‘ | ~ ‘ a0 D
SUBTRACT o - sue
MULT IPLY . MUL
DIVIDE ~ pIv
 WoouLe MO D
HEVERSE 3UBTRACT RSUB
REVIRSE DIVIDE RDIV
REVE KSE MODULO RMOD
NEGA TE . NEG
CONVERT TG DECIMAL ~ DEC
CCNVERT TO 8INARY BIN

1011
1011
1111
1111
tiit
1111
1111
1111
1111
1111

1111

3=4
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PeSe M22G1 2389 (L)

20
ac
00
19
10
10
01
10

10

vlol
6117
o111
1109

1151

1110

¢111
1699

1001
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ARITHMETICS

ACOITION

"SUBTRACTION
"MULTIPLICATION

DIVISION

40DULG

‘Syntax: ADD

BhkAKAARAKE AR ALK

% 1111 00 0111 &

kA KARKA Ak &k A&k k&

0P=Code

BURRGUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

sSus

MUL

DIiv

MO0

Format:
ADD SUB
Kk khkkkk ki &k IEIEEEXEEE 24
* 1011 01 » =« 1011 10 «
Kk kR btk k& & kkkkhkthk bk ki
JP~-Code 0OP=Code
M0D

MuL

IR I NS SRS XS XS

* 1111 00 C101 =

Ek Kk Ak kX kk k& kS

OP=-Code

3-5

~ COMPANY CONFIDENTIAL
B1800/B1700 SOL S~LANGUAGE

P.Sa #22C1 2389

L)

Kk hhhkbkhkhhkkkk

* ADD = SUB

Akt khkk bkt Xk ki

& MUL ~ DIV =«

L E AR RS RERE RS

* M0OD

I XSRS EEE X EERN]

DIv

KA RRERAKAEAE KRR

* 1111 G0 OCl1G =

2221222322222 2%;

0P~Code
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Functions

€

ge

Two operands are expected on the EVALUATION STACK.

l« The bottom operand 15 considered to be onr the "left"®
side ot the operator.

2. The top operand is considered to te on the ”fiqht”.

The arithmetic operators perform 24-bit arithmetic on twWo
operands. These operands may be of any data tyre.

S5ign analysis will only be done if both operators are of
type FIXED. With any other data type combinationss the
magnitudes of the operands are evaluated. ‘

For bit and character datar, 1if the field is greater than
24 bitss only the low order 24 bits will be evaluateds
When the field is less than 24 bits, zeros wWill be
supplied on the left.

Joth operands are cut back.

A 24 bit self-relative result is returned to the EVALUA~
TION STACK., When both operands are type FIXED>» the
result will ¢bte type FIXED. Ir alt other instances the
result will be of type 3I7.

ADD performs integer addition (+)

3U8 performs integer subtraction (=)

MUL performS’integer multip(ication (r)

DIV performs integer divisior (/)

DIV results in an integer valuee. Any remainder is trun-
cated. ' . ‘ ’
17/8 = 2
377 = 0

=773

]
A )
A
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i- The MUD operation 1is division resulting in the integer
value of the remainder. It is evaluated by the following
forrula; '

Y MUD Z = Y=((Y/Z)*2), using integer value of h. above

“For example:

T=((7/73)%3) = ]

7 M0D 3 =
-7 MOD 3 = (~=7)=C((~7)/3)%3) = =1
3 MOD =7 = 3=((3/(=7))%(~7)) = 3
=3 MOD -7 =

(-5)-(((-3)/(-7))*(-7)) = =3

Note that this is NOT the same as the conventional math-
ematical definition of MOD. ) :



BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
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CONVERT 10 BINARY

Syntaxs BIN

format:

thhkkhhkhkhkhhhkk khk&

£ 1111 10 19001 «»

AEEAKKEXRERIRE KRk
gP=Code

Function:

das An operand of one (1)
on the EVALUATION STACK,

3-8

COMPANY CONFIDENTIAL
R180N/81730 SCL S~LANGUAGE
PeS. #2201 2389 (L)

k k& &k ki
* 3N =&
k&kk kk k&

to eight (8) characters is expected

be These <characters are assumed to be numeric decimal digit

characterse.

o The characters are treated as the decimal representation

of an unsigned

integer and are converted to the corre-

sponding positive 24=hbit binary numtere.

de A setf-relative descriptore

of type BIT is left on the

EVALUATION STACK with the binary value.
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CONVERT TQ DECIMAL

Synt ax:s

Format:

kkkk ki &

* DEC =

. KAk kkA & &

DEC

ARk REKRXNE AKX ki kX

« 1111 10 1000 «

Akk kAR AR Ak kb kR &

gP=Code

Function:

de

de

€e

TWwo ogperands are expected to be oh the EVALUATION STACK.

l. The top operand should yield a value of zero (0) to
eight (8). '

2. The secbnd operand should be 24 bits in Llength.

a) If less than 24 bitss zero fill is ¢crovided on
the left.

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

The 24=bit value 1is assumed to bte type EIT» 1eCer
unsigned. : ,

Both cperands are cut backa

Depending upon the value of the top descriptor on the
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:

Format:

R YIEXY Y
* NEG *

khk kbbb

NEG

Kk khkh kX kA kK S& k&

£ 1111

91 L1t =

Rk k kk Nk ki * k&

iP=Code

Functions -

This operator pops an operand off the EVALUATION STACK,»
negates it» and pushes it tack ocn top of the EVALUATICON
STACK as a FIXEDe. self-relative result uhtch is the two's
complement of the operand.

dperands of any type other than FIXED are treatad as
FIXED. ‘ : :

1; Data items shorter than ¢4 bits are padded on the
left uith zeros (O). ' :

2+ Data itens longer than 24 bits are left- truncated and
treated as FIXED.‘ ~
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REVERSE ARLTHMETICS

Synt ax:

Format:

1
I B EEEZNERE RS NE]

« RSUB » ROLvV =

ARk ARkANAk Ak &k

« RMOD = *

khkhkbkbhkkhhkhhkhkkk

RSUY
RDIvV

RMOD

RSUB RD IV R&0D

AR AR AR kN k kk&kk Ak ki khk kR hkhk A&k k& &k & kkthkhkkkhkk bk ki

# 1111 10 11€C « = 1111 19 1101 « « Q111 1C Q1110 =

AR RARRERARE Ak hk Ak Rk hhk Xk Ak Ak k& khkkhkhk kb kAt hkki

de

gP=Code 0P-Code OP-Cocge

"Functions:

These operators perform -the same operation 3s their
corresponding "forward"” operators. The only difference
is the order of the operands in the EVALUATION STACK.

1. Reverse suptract: The second operand in the EVALUA-

TION STACK is subtracted from the operand on top of
the stacke. :

2. Reverse divide: The seccnd operand in the EVALUATION
© STACK is  divided 1into the operand on top of the
stacke.

3. Reverse modulo: The second operand in the EVALUATIQN

STACK is divided into the operand on top of the stack
tc cbtain the residue.



 BURROUGHS CORFORATION
SYSTEMS GROUP
SANTA BARBARA PLANT

" COMPUTER

Namt

EXTZ NDED
 EXTERDED
EXTE KOED
EXTENCED

EXTENCED

ADD
SUETRACT
MULTIPLY
DIVIDE

MODULD

[ANSE SR ASNE TN B 313 -—-—.—.—-—-—

MNEMONTIC

XADD
XSU8
XMUL
XD 1V

XM 00

“3-12
CUMPANY cuutlaEﬂTIAL

81800/81700 SOL S=LANGUAGE
P.S. #2201 2389 (L)

aP coptE ARGUMENTS

1111 11 110C 011
L1111 11 11Ca 100
1111 11 1130 Lot
1111 11 110¢ 110

1111 11 1106 111
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gy

EXTENCED ARITHMETIC OPERATORS

Syntax: XADD

xsus
XMUL
XDIv
XMQD

Format:

"XADD

KRS AR R EE b RE KR AR SR KK
« 1111 11 1190 011 ' =
KA KRR AR RA AR ANN R AR Ak

0P-Code

! XMUL

Ak kbhh kb hhkk chkk kk ki

* 1111 11 1109 101

(S REE SN ESESESEEEE RS

gP-Code

X500

KA KRR EE AR A SRRKAARS
* 1111 11 13100 111 »
EEKAARAR AR ER KA KA GNGE

QP-Code

X5U8B

Ak Ak kX kX bk kA Rk k&

« L1111l 1L L1190 190 «

LA S 2 RIS A S AR ESEESRE R

NP =-Code

XD1vV

A&k kk kb bk kb Akh

* 1111 11 1106 119 =«

Ak bk bk bk ki

QP -Code

ERARAGREA AR KA K&
«* XADD « XSUB «
KRR RRA R RA R h
* XMUL +« XDIv «

kbbb kbkikikkk

* XMOD = *

Kok kb khkbhkhbih



3-14

”HuURRUUbHs boapuaarxow S o | CONPANY CONFIDENTIAL

CNAPUTER SYSTEXS GrROUP 81800/81700 SUL S=LANGUAGE
SANTA BAR3IARA PLANT » - P.S. #22C1 2389 (L)

“Fynétion:

de

fe

‘Two dpefands are expected to be oh the EVALUATION STACK.

The ogerands are pooped from the EVALUATION STACK and the
indicated oppratlon is performed on the operands.

The operands are always treated as bit stringse.

The result returned on the top of the EVALUATION STACK 1is
non-self-relativer type 8IT.

Addition/Subtraction

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

2 The lLength of the sum/difference ulll be equal to the'

lenqth of the Longer operand.

Multiplication
i. ‘The Length of the product will be the sum of the
tengths of the two opelands. o

Division/Modulo

l« The lengthv»of the result will be the length of the
dividend. ' : : -

2. For the Modulo operators the dividend must be non-
self-relative. : :
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- > — e ——  ——

LOGICAL OPERATORS

NAME MNEMONIC P CODE

AND AND 1111 €U 5001
OR | OR 1111 Cu 1009
EXCLUSIVE=0R EXIR 1111 00 0010

NOT ' _ NUT 1111 C0 1011
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LOGICAL JIPERATORS

iﬁyntax:

Format:

LA A SRS SRS 3

« AND * EXOR =

khkkhk bkt
* OR * *

Ahhhkhkh kb Ak k&

AND
aRr

EXOR

AND R £ XOR

Ak kAR AEAK KK KA K Kk bkt bk bk Kk &k ik & Kk khkkkEhkhkkkk k&R

* 1111 00 Q2001 = « 1111 00 €000 » =+ 1111 00 92010 =

AEK kAN ARE AR Kk kR KK I Z R X R AN NEIRSEERSE khkkhkkh bbbkt

VOP-Code OP-Code 0P=Code

Function:

Co

 €~

"NOT™ is unary operator and is explzined separately. All
other logical operators expect two oper ands to be on the
EVALHATIDN STACK

The o:erands» regardless of their typesr are operated upon
it ty bits starting from the righte. kWhen the operators

are af wunequal length the shorter cne is padded on the
teft with zeros. . -

The lLlength of the result is the tength of the Llonger

operand. The result is self-relatlve' only when both
operands are self-relative. »

The two operands are cut back from the "EVALUATIGN STACK
and the result is pushed onto the EVALUATION STACK.

The result 1is of type bit if both operands are self-re-
lative. If the lengths of the operands are not equals
then the result will be the type of the largest operanda.
If the operands have equal Llengths and if the second
operand is on the value stacks the result is the type of
the second operand. [f either of the two conditions are
not truar, th2 result is the type of the first operand.
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LOGICAL NCT

Syntaxs NOT
Format:

AR AKKAREA KA REKK

« 1111 00 1011 =

Ak kK Akhkbhhk vk Akt

OP=Code

Functions

-

3-17
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k& &&

* NOT =

khk&k ki ki

c.

This operator expects'one operand to be on the top of the
EVALUATIUN STACK, o

The result is of the same type and length as the operand»

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

If the operand'is sel f-relativer the result will be sel f-

relativer otherwisers the result will be non-self-rela-
tivee
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 STRINC OPERATORS

CNAME
CONCATENATE
SUSSTRING ONE
SUBSTRING TWO

SUSSTRING THREE

 3-18

~  COMPANY CONFIDENTEAL
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MNEMONTC up cuua

caT 1100 11 |
S51 1111 11 9100  TeveGst
$52 1111 00 1060 Ty

553 101C 00 T,V
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STRINE CONCATENTATION

kEkk k&K

* CAT «

Ak kkkXk

Syntax: CAT

Format:

i

ARk A kREk & &

* 1100 11 =+

AR RREEA Nk *

gpP=Coade

Function:

" b.

Coe

This operator pops two operands off the EVALUATION STACK
and generates a new descriptor that descritbes the concat~-
entation of the two strings. The next=to~top operand
wmust be non-self-relativer, name-value bit on.

/ .

When the source data itess are of type CHARACTER» the
results will be type CHARACTER.

4 i
; ) |
! i !

Alllother data type comobinations will cause the result to
beﬂof‘type BIT.

|
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 SUBSTRING» ONE PARAMETER . :

KER KKK
* 551 =

PP
Syntax: <5tring Type Bit><Load Type Bit>
<Jffset><bLength> :

 Format:

t*ft******tt*fikkktkkhktttit‘l*t#kktktkikttlk*tkktttkkttktk

« J1il Ll QLY =« * x : b . *
i*tt***k*t**t*kk*********kt*tt**t**k*t**i***ﬁttt**tt*t***tt
OP-Code * * . .
3 4 x &
* * * xx* 6 or 17 Bits
& & k- -+ Specifies length
& & * : - '
& 4 [ 4
. * sxx 65 or 17 Bits
o * Specifies offset
& &
. *
* **x 1 g1t 0 = Load Address
* 1 = Load Value
* . ) .
* S .
exx 1 B2it O Length in Lkits

Wi

1 Length in character

The Gffset and Length fields are encoded as follows:

1. If tﬁe first bit in these fields is equal to (0) then 5
bits follow. ' : '

2. If the first tit in these fields is equal to (1) then 16
bits followe : o :
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- Function:

This operator functions the same as SS§3 eicept that the
offset and Llength fields are Literals wWwhich follow

in-"lines rather than values on the EVALUATION STACK.
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SUB=STRING, THWO PARAMETERS

Format:

Syntaxs:

AKakhkahi
« 55¢ «

ktbkihk k&

S52 <String Type Bit><load Type Bit>

(A S SRS SRS RIS RS RN ESEEREES R RSN

20 1000 = x o

Akt hkhhk khkhh khk khk kb hhhh bk kk kk &

* 1111

CP=Code

Function:

* 'S
*

wxx | Dity G
1

Ldad Address
Load Value

nou

* B % »

«xx 1 bits Length in bits

Length in characters

HIt)

fwo operands are expected to be found on the EVALUATION
5TACK. »
1. The top operand is the offset in bits or characters

of the substring fromr the teginrning of the string.
If longer than 24 bitse only the Low order 24 bits
are used. .

The next operand 1s the string. It may be of any
typee. If the operand is5s self-relativer, then it is
torced to be non~self-relativee. i1f load type bit 1is

Co then it must te an address (i1.e.r name=value bt
off).

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

i.

Type:

a) String type bit = U then kit
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H

String type bit 1 then character

b) Load type bit = 0 then address
Load type bit = 1 then value (self-relative
if Llength is 24 bits or less)

2. Length:

a) ULength is equal to the original length of the string
minus the offset. :

5. Address:

a) ULoad type bit = O then the address 1in bits is
equal to the old string address plus the offset.

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

1) If the 'ioad type bit is set and substring
length is greater than 24 bits, the substring
is loaded to the top of the VALUE STACK. ’

2) 1If the load type bit is set and the substring
length is lLless than or egual to 24 bits the
substring 1is loaded right justified into the
address field of the top of the EVALUATION
STACK.

4. Hhen the offset is greater than the length of the
string», an error interrupt occurse.
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THREE PARAMETERS

SUB-STHRING,

Syn;ax:

Format:

SS53

Kk kmkk kR
& 553 «

khkk ki

<String Type Bit><Load Type Bit>

Rk kA ARk A khk btk Kk &

*+ 1010 90 =*

* *

kK hkkhh hhhbk Rk kG bk kbt ki &

JP=Conde

Function:

de

be

x i *

* * :

% #xx 1 bits O = load address
* _ o 1 = load value

. _

&

*xx%x 1 bits 0 Length in bits

1= length in characters

Three operands are expectéd to be found on the EVALUATION
STACK.

Ll

2e

ALL

the

The top operand is the length in bits or characters
of the substring desired.

The second operand is the offset in bits or charac-
ters from the beginning of the string. ‘

The third operand is the string. It may be of any
type. If the operand is self-relativesr then it is
forced to be non-self-relative. If toad type bit is
Jr then it must be an ‘address (i.e.» name-value bit

off).

three operands are cut back and a result is left on
EVALUATION STACK.

Type:

a) String type bit = G then tit String type bit = 1
~then character ’
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b) Load type bit = O'then address
Load type bit = 1 then value (self*relative
‘ if length is 24 bits or less)

2« Lengths

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

b) Address:

a) Load tyre bit = C then the address in bits is

equal to the old string address plus the
offset. .

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

1) If the load type bLkit 1is set and the
substring Llength is > 24 bits» the
substring is loaded to the top of the
VALUE STACK. : .

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

4 Hhen the offset plus the Llength 1is greater than the
Llength of the string» an error interrupt occurse.
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NAME « MNEMONIC

STORE DESTRUCTIVE - sTOD
STURE NON-DESTRUCTIVE LEFT  SNDL

STURE ANON-DESTRUCTIVE RIGHT SNOR

326
COMPANY CONFIDENTIAL

81800781700 SOL S=LANGUACGE

0P CODE -~ ARGUMENTS

0C10
1010 11

1111 00 0100
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STORE NON-DESTRUCTIVE, DELETE LEFT

Synt ax:

Format:

Ehkkbkhk k&

« SNDL =

Rk khk k&

SNOL

(2 RN EXER DR

* 1010

11 =

AREEREXRER X

OP-Code

Function:

Ae

b.

de

€

fo

This operator pops two operands off the top of the EVAL~-
UATION STACK. : :

The top (destination) operand must be non-self-relative
and the name=value bit wust be offr ieeer it must be an

-addressa

vIt then copies the data described by the second (source)

descriptor into  the lLocation descrited by the top (des-
tination) descriptor. . :

When both the source and destination fields are of type

CHARACTER» the data will be left justified in the desti-
nation field with either blank fill or truncation on the

right.

Any other  source-destination field type cosbinations
yield right justified data in the destination field with
either zero fill or truncation on the left. This allows
for type conversion and length truncation. '

The source descriptor is then pushed tack on to the EVAL~-
UATION STAC .
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STORE NON-DESTRUCTIVE, DELETE RIGHT

Synt ax:

format:

I 223222 X3
& SNDr =«

Ah ki Kk k&

SNOR

Nk khkkhhk bk kk kkki

« 1111 G0 2100 »

[ Z X N F Y RTTYT NN Y]

O0P=Code

“Function:

d.

f.

This opérator pops two operands off the top of the EVAL-
UATION STACK _ ' ’ ; : '

The top (destination) operand must be non-sel f-relative
and the name-value bit sust te offr iaeer» it must be -an
address.

It then copies the data described by the second ( source)
descriptor into the location described by the top (des~

tination) descriptor.

When both the source-and destination fields are of typé
CHARACTER, the data will be left justified in the desti-
nation field with either blank fill or truncation on the

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 allows
for type conversion and length truncatione.

The destination descriptor is then pushed back on to the
top of the EVALUATION STACK. (This is the only differ-
ence from SNDL). - ‘ ’ ; :
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STORE DESTRUCTIVE

[Z X2 2 XX

« 5TOD =

Rhkhkkhktw

Syntaxs STQD
Format:

Sk bbbtk

* 0010

ARERAERR

OP-Code
Function:

a. This operator pops two operands off the top of the EVAL~-
UATION STACK. ‘ -

b. The top (destination) operand must be non-self-relative
and the name-~value bit must be off» i1.e.» it must be an
addresse. ’

ce It then copies the data described by the second (source)
descriptor into the Location described by the top (des-
tination) descriptore.

de When both the source and deétination fields are of type
CHARACTER, the data will be left justified in the desti-
nation 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 left. This allowus
for type conversion and length truncation.
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CONSTRUCT DESCRIPTOR OPERAIORS

NAME

CONSTRUCT DES.

CONSTRUCT DES.

CONSTRUCT DES.

CONSTRUCT DES.

CONSTRUCT DES.
CONSTRUCT DES.
8 ADD

CONSTRUCT DES.
& MULTIPLY

CONSTRUCT DES.

CONSTRUCT CES.

CONSTRUCT DES.

BASE ZERD

LOCAL DATA

FORMAL

FORMAL CHECK
FROM PREV.
FROM PREV.
FROM‘PREVf
LEXTC LEVEL

REMAPS

DYNAMIC

MNEMONIC

L N TN X

CDBZ

COLD

COFM

CDFC

COPR

CDAD

COMP

coLL

CORM

cDDY

L 3'?3"3 :

| COMPANY CONFIDENTIAL
B1800/B1700 SDL S~LANGUAGE
. P.S. #22€1 2389 (L)

0P CODE

1111

1110

1111

it

1110

1110

1111

1111

1111

1111

10

Q0

01

11

10

01

10

10

00

11

0100

0001

1161 000

01c1
0911

1111

1116 €00

ARGUMENTS

- e en @ - o -

DESCRIPTOR

N’DES’[O.. o?

DES#n
LL,E

LLsE»DESH#Lracer
DES#n :

N' DES#I'.-.'
DESEN

No DES#1sac.s
DES#n '

N' DES‘I’ se P
DES#n

TYPE-LL=0C»
DESCRIPTOR

DESCRIPTOR

TYPE
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CONSTRUCT DESCRIPTOR PREVIOUS and ADD

SRk bk &«

* CDAD =

kb tk
Syntax: CDAD <# Descriptors><Descriptor><Descriptor>...
Format:

ARKR A RARRERRAN AR AR AR RN AN

1110 Q1 = & L « oo
T2 2 22 EZEXS 2RI EZIELIELIRSESEZRLIRER SN
OP-Code « * «
& Rk ki
* *
* *
* s&x Descriptorse variable size
* (See in-line descriptor format)
*
«x& 5 Bits

Specifies number of descriptors

Function:

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

b« The descriptoré 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.

d. The following formula is used:
A* = AsL+F

1« A' - is5 the new address part.

2 A - is the address part of the previous descriptor
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€e

generated on the NAME STACK.
3. L = is the Llength part of the previous descriptor.
4. F - is the "filler” field in the descriptor if it is

presente.

The operator must be able to find the address part of the
previous entry whether 1t 115 a simple or array

descriptor.

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

L2 B2 82 R 3]

* CDBZ «

Ak AN
Syntax: CDBZ <descriptor>
Format:

(22822812222 22222222222 ]

« 1111 19 0100 = *
I3 AR 22X AR IRELASREAE LR 24
0P-Code , *

[ ]
*
««« Descriptores 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 descriptore. : ‘

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

Syntax:

Fhrmat.

|

Khkkkhtii

« CODY »

Kk khk k& k&

CDDY <Type>

!***t****i***tt****ttktk*tt&tkt*

1111

11 1110 000 = &

(AR R AR A AT AR RN AR ANAAE R AR &

\
|

ae.

b.

C»

d.

gP-Code » &

&

*

««+ 8 hits specifies type

(See type field of in-line
descriptor forwmat)

Functions

This operator constructs descriptors for dyramic arrays
anad dynamic character strings or bit stringse.

The type field follows the op=-code» but the length and

number of entries will be operands on the EVALUATION
STACK. :

The descriptor will be markeo as non-self-relatuvev ande
if array, will be marked contiguouse.

The procedure to build the déscriptor is as foltous:

L. The type field is placed in the NAME STACK.

2. The type field ié tested for sisple or afray‘type.

3e Fér 5ilpl° items: | o

a) Jtem length is the anly entry on the EVALUATION
STACK. . : '

" b) The length is poppea off the EVALUATION STACK and
placed in the NAME STACK.
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c¢) The VALUE STACK POINTER is used as the address.
d) The VALUE STACK POINTER is updated by adding the
Length to it.
4o For array iteas
a) Length and number of entries will be in the EVAL-
UATION STACK. '
'b) The Length is popped off the EVALUATION STACK and
placed in the NAME STACK.
c) Length between entries is the same as length.
d) The number of entries is popped off the EVALUA-
TION STACK and placed in the NAME STACK.
e) The VALUE STACK PUINTER is used as the addresse.
f) The VALUE STACK POINTER is updated by multiplying

the number of entries by the length and adding
the result to the VALUE STACK POINTER.



BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
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CONSTRUCT DESCRIPTOR., FORMAL CHECK

Syntax: CDFM <Lexic Level><#Desc

<Descriptor><Descri

Format:

tttfitl*t*i**it**i*i***t*t*tQ*it*

= 1111 11 1101 000 = * *

AKX kRAk AR AR KA KA kK XA Ak Kk Kk kk &k

0P~-Code * *
& *
& &
& &
* *
x &
® &
* ke kXK
K ;
*
&
khkk kk kik &k k&
as. Descriptor whkkw K
« T
k& &k

*
&

& &
(2 Z B2 X R REZ &4
* () » ] &
kkkbhk it dk k&
0 1 2
Bits: 0 = Aluays 0
1 = Always 1
2 = 1f array then 1
3 = If array then 1» specif

3-36
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Y Y1222 1;

£« COFC =

Ak k& ki

riptors>
ptor>

RERRARAARNBNANRRA AR R AR A&
&« & eme®
Ahkkkhkth kb bbbtk
* *
kbR A&
&

Descriptors» variable size
(See in‘line descriptor format)

4 Bits, specifies the number
of 48 bit entries expected on
the EVALUATION STACK.

4 Bitse» specifies the Lexic level
(to be made current)e.

AhkARARARRAE KR &
& L * € ®

[ EZE NS XN SR NN

khkk A&k
*
&

TYPE FIELD

2122222222 X2 R F XY
& ® & ® & &
KRR RRRARR AN AR AR AR RN

3 4 5 6 7

ies that length between
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entries is equal to the length of entries

4»5 = €0 BIT
01 FIXED
10 CHARACTER
11 VARYING
6 = If array bound varying then 1

7 = If length of data varying then 1

L = Length field - (6 or L7 bits). Appears
only if type bit 7 is equal to zero (0).

€ = Nusber 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 fieldr different fields
appear in the in-line descriptor;

Kind Array (A)
Simple (S)
Length varying (LV)

Array bound varying (ABV)

THEN:

K IND Ly ABY FIELDS THAT APPEAR
EEREERE AR A REAE AR AERA KA AEAE AR AE A EERAEEA SR A A AR AR EE
# S & FALSE & === « T» L &
AERRERARRNARAR RN AR RAERRRR AR R AR AR RRRNR RN R R AR RS
# § &« TRUE & === =« T &
EEARARREEREE bk AE AECEE AR AR A AR RA AR RASEAEEGR AR AR AARGLR
* A =« FALSE = FALSE =» T, L, E *
EEREEERARE RS AR AL ARARAE AR A A RAAE A AR EAAREEAS A AEEE
®« A & FALSE = TRUE = T» L &
ﬁtt***tt*t**-t*i* [ X2 ZE2 X RINIRSTEEEIELIEE RS ZRER 2 2 X
« A & TRUE =« FALSE =« T» E &
ERAEEEAAAR AR AE AN ARG AR A AR kA kb kR A AR EE AL
« & =« TRUE ~ TRUE «» T %

REAEEERREE AR AR AL AR RAGAREAEE AR A kAR AR AARR A ARER

Function: Refer to CONTROL STACK Mechanism

URRENT.LL == LL?

ae CSL.ENTERED.LL(CSP=-1) := C
’ = CURRENT.NSP;

DISPLAY(CURRENT.LL) =
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Ce

€

1. A_ previously‘ executed MKS has  initially set Qp
CONTROL.STACK(CSP~1). ‘

ZQ Sinte the tormat parameters have not been put on the
NAME STACK, CURRENT.NSP has not yet been buwped.

Descriptors for the actual parameters are expected 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 watchlng it
Wwith the first descrlptor in the instruction.

The descriptorss after comparlson' ‘are toaded to the NAME
STACK. The EVALUATION STACK is cutbacke. The VALUE STACK

is unchanged.

When array bound varying isvequal to 1» the array tound
is taken fro the actual parameter.

When length varylng is equal to 1' the length is taken
froe the actual paraaeter. S

“When the data type is varyings the data type is taken

froe the actual parameter.

When an array the actual array need not be contiguous.
if it is» the formal and actual parameters must match
identically. If there is a mismatchs an error interrupt
OCCUr Se ' :

for paged arravs»’ both the paged array blt and the page
subscript size nust be copled. :
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CONSTRUCT DESCRIPTOR FORMAL

Synt ax:

Formats

khk&b A& k&

* COFM =»

Ak k&

CDFM <lLexic Level><# of ES entries>

REE AR A AERCAACE AR AE R EE AKX kK

» 1111 01 0001 « * &
Bk EARRE ARk A Ak kAR EE AR A GE Rk R
gP=Code ’ * *

& ®
« axx 4 Bits
* # of EVALUATION STACK entries
®
&

=% 4 Bits
Lexic Level

Function: Refer to CONTROL SYTACK Mechanisnm

be

de

CS.ENTERED.LLCCSP~1) 2= CURRENT.LL := LL;
DISPLAYCCURRENT.LL) 2= CURRENT.NSP;

1. A previous(y executed MKS has inifialty 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.

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

The number (#) of EVALUATION STACK entries specified is
transferred to the NAME STACK. (An entry is always 48
bitss’ therefore, an array passed as a parameter ulll be
considered as two 48-bit entr|es).

If the name value bit is ons it is turned off.

COFM employs no form of parameter checking.
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CONSTRUCT DESCRIPTOR LOCAL DATA

Ak k& k&

* COLD «

Ak &k &&
Syntaxs. CDLD <# Descriptors><Descriptor><Descriptor>...
Format:

AR KR RKEAERERE R RN R RN AN NN AR A AR AR NN AAEERARRN

« 1110 00 = * & * : o
kX KA RA kAR RAERX KA EE KA KA EE Ak Ek AR Kk bk ki
OP-Code * * *

* Ak kk bk k& k

& &

* i L

* Descriptorss, variable size

* (See in-line descriptor format)

*

& 5 Bits

Specifies number of descriptors

Function:

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

t. The descriptors‘may be simple or arraye.

"¢« The filler option of the in-line descriptor format can
never be presente.

de. Array descriptors cannot have the length between entries
option present.

e. MWhen paged array is not indicated

Lt If the déscriptor is to te self-relativer its value
{address field) will be zero.

2. 1f non-self-relativer the current value of the VALUL
STACK POINTER 1s used as the address field of the
generated descriptor. The: VALUE STACK POINTER is
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then increased by the total length of the data item.

fe When a paged array is indicated.
1. The page subscript size option will be present.

2. The address field of the generated descriptof is set
to J.
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CUNSIRMCT‘DESCRIPTOR LEXIC LEVEL

Syntax: CDLL <Data Address><Descriptor>
Format:

AR A AR AR KA R Ahkhkhkhkhhkhk khk kA& ki *tif*t

* 1111 CG1 0611 ~ LL,ON « ok
‘tkt KK kX kg kX *******fﬁttt*t** Kk kkkKk
CP-Code * &
' & * )

* ~w%*x Descriptors variable size
x “(See in-line descriptor format)
. .
&

s« \Varjable sizer depending on
the type,bits in this field

fFunction:

kb k&

* CDLL =

FRNE R RN

as This cperator builds a descriptor on the NAPE STACK using

the in~line descriptor as a model.

be The data address is used to tind a data describtor,in the

NAHE STACK its address field is then used for the address

field of the new descrigtor.
|
"¢+« The data address will never reference a
descriptor. o

baged

‘array
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CONSTRUCT DESCRIPTOR PREVIOUS & MULTIPLY

AAX AN E k&

* COMP =

(L2 Z 2 22 24
Syntax: CUOMP <#Descriptors><fescriptor><Descriptor>.sse.
Format:

Rk RAEEEAE RN A KA KA AR AR ACEE A AN K A Kk kEAER

* 1111 16 01C1 =» * * * AP
RERKRKERRAK A& AR Ak kX bk kA Ak ki Akt bk Ak bR
0P-Code & * *

- Ak ¥k &
& &
& &
® ««x Descriptorss variable size
* (Refer to in—line descriptors)
«
«xe 5 Bits~Specifies rumber c¢f descriptors

Function:

dae The nuamber of descriptors indicates the number of in~line
descriptors. These will be used to build descriptors on
the NAME STACK. -

bs The descrip;ors may be simple or array.
ce The address field is calculated using the following form-
ula:
A* = A ¢ L ¢ F ¢ ((RE=1) * LB)
L A* = §s the new address part.
2« A - is the address part of the previous entry.

3. L - is the length part of the previous entry.

ke F = is the "filler™ field in the descriptore if it is
presente.

5« #E = is the "number of entries”™ part of the previous
entry.
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6 LE - is,the “length between™ part of the previous
entry. ‘ B

de The previous entry is always assumed to be of type array.
It will never be paged.
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CCNSTRUCT DESCRIPTOR FROM PREVINUS

Syntaxs

format:

Ak khkkkkik

* COPR »

khkk ki &k

CDOPR <#Descriptors><Descriptor><Descriptor> ecees

ARKEKAREERRE AN KE AR KA AR Ak AR Rk Ak Rk R &

& 1110 10 = & * & cece
RERRRAAE AR RN EXAR AR R ARNARAE AN A A AR
OP=Code * * *
& khhk&kk kk
* [ 4
* Descriptorss variable size
* .
&
*x% 5 bits

Specifies number of descriptbrs

Function:

Ae

be

i

The number of descriptors indicates the number of in-line

- descriptorse. These will be used to tuild descriptors on

the NAME STACK.
The descriptors may be simple or array.

The address portion is generated frcu'the "filler™ field
in the descriptor and information fros the previous entry

on the NAME STACK.

The following formu(a is used: A' = Asf

1. A' = is the new address part

2. A - is the address part of the top entry on the NAME
STACK : : .

S« F = is the "filter™» field in the descriptor if it is
presente. ' .
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€ The,preVious‘descrfptor‘buitt may  be

either simple. or
array. : , :

fo. The new and. previdus data descriptors cannot be paged

arrayse.
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CONSTRUCT DESCRIPTOR REMAPS

Syntax:

format:

kb kAL
* CORM =

kkkk Ak &k

CORM <Length=Check Variant><In-Line Descriptor>

I E RSS2 22 R R AR XSESNIE: NSRS

« 1111 GO 1111 » & *
Akk AAKkE AR AR AKEE KA KK AR AE AN &N
CP~Code * *

* & .
* «x« Descriptors (5ee in-tine
* descrigtor format)
&
*

Mo length checking
Length checking

#ax« 1 Bit 0
1

inou

Function:

de

be

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

l. The in-line descriptor information
2. An address obtained frow the address field of the

descriptor on top of the EVALUATION STACK.

nhen the length check variant is set (1) then the Llength.
in the in~Line descriptor is compared to the length field
of the descriptor on the EVALUATION <STACK. ~If it is
greater a run time error will be signalled.

The descriptor on the EVALUATION STACK is removed.
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L0AD QPERATORS

NAME

MAKE CESCRIPTOR

VALUE DESCRIPTOR
DESCRIPTOR

NEXT CK PREVIOUS ITEM
L0AD

LOAD nRRAY,F{gLovauuaEss
LOAD FIELD A0CRESS
LOAD FIELD ADDRESS

FROM PREVIOUS

LOAD ADDRESS

ARRAY LOAD VALUE
ARRAY LOAD ADDRESS
INDEXED LOAD VALUE

INDEXED LOAD 4DDRESS

INDEXED LGAD FIELD ADDRESS

LOAD LITERAL

LOAD NUMERIC LITERAL
LOAD NUMERIC ZERD
LOAD NUMERIC ONE
REFER |

| REFER ADDRESS

REFER LENGTH

REFER TYPE

MNEMONIC

MOSC

vbhsC
DESC

NPIT

CLAFA

LF 4
LF &P

LA
A
AL A
I
LA

ILFA
LIT

LII&
20T
ONE
REFR
" REFA
REFL

REFT

3=4g¢
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P

UP CODE

- - > on - -

1111

1111
1§ ]

111
1101
1111
et

it

009y

il
1101
1111
Cuot

it

Lidd

Qull

3101

0110
1Ll

BERE SN

1

1111

10

01
19

o1

Q0

11

11

i1

a1

o1

G1

11

11
11
11

11

.So

1010

1090

1101

1111

1t

111t

1100

011
001

(VR 1Y)

0000

1111 006G

100
111
ull

10¢

#22¢1 2369 (L)

ARGUMENTS

- eman e e e

TYPE-LL-0C

v» TYPE-LL-OC
TYPE-LL-OC
TYPE, LENGTH

TYPESOFFSE ToLENGTH
TYPE-LL-0OC

TYPE» GFFSET»

LENGTH

TYPE-LL-0C
TYPE-LL-0C
rvPE?LLfoc
TYPE-LL=0C
TYPE-LL-0C

TYPEs, OFF SET»
LENGTH

TYPE» LENGTH>»
LITERAL '

LITERAL
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ARRAY LOAD VALUE

Synt ax:

Format:

IR X
&« AL «

Rk Kk ki

AL <Data Address>

AREEAA Rk kb AR Ak A kAR

* 1111 01 1100 « LL,0ON »

Ak R RERE KK AL EA AR AR AKE AKX

gP~Code &

*

*«+ Yariable size depencing upon type
bits in this field

Function:

de

Ce

d.

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

1. NAME STACK(DISPLAY(LL)#+ON)

The lLow=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

invalia 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 cenerated on the top of the EVALUATION
STACKs» describing a copy of the value of the selected
element of the array. This descriptor will te self-
relative if the length of the value is less than 24
bits» otherwise it will be non~self-relativer its

name=value bit ons, and the value on top of the VALUE
STACK.

Paged arrays only.

1. If the address field of the descriptor is 0O» (page
table not yet allocatzd) then:
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3.

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

b) A copy of the subtscript is pushed onto the EVAL-
UATION STACK.

¢) The base~relative bit address (in the NAME STACK)

of the paged array descriptor is pushed onto the
CEVALUATION STACK. ‘

d) The H;machihe state is saved (in base-relative

form) in RS.M.MACHINE.

e) The segment, whose segment nuwber 1is given in
XS« INTRINSICS.LOC» 15 entered at displacement 0.
(This is the wemory management intrinsic).

f) Upon exito'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
sutscript) is used to access the page table entry.

I1f the presence bit ir the page tabte entry is offt
then: '

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

b)Y A copy of subscript 1is pushed'ontc the EVALUATION,
STACK.

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

d) Execution goes to Step delsd)s (The memofy
manager is entered). :

The address field of the tage tab(e‘entry_ points to
the pages. The number of bits indicated by page

subscript size is extracted fros the low order bits
of the subscripte. ' :

This number (page sutscript) is used to subscript

“into the page. A simple descriptor is generated on

the top of the EVALUATION STACK as in Step c.
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ARRAY LOAD ADORESS

Syntax: ALA <Data Address>

Format:

REARRRRRAA KA RRK R AR &
# 1101 01 ~ LL,ON =

Akt kh kA kk k& Kk kK Ak &

OP-Code *
*

«xx Varijable sizer
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Kk k& k&

* ALA =«

ki bk k k&

depending ugon the

type bits in this field.

Function:

The executioh of ALA

is

identical to that of array load»

except that the resulting descriptor on the EVALUATIUN STACK
is always non=self-relative and points to the array element
itself rather than a copye.

(See step c«1l of AL).
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DESCRIPTOR

k& k& k&

* DESC =

kREE R AR h

Syntax: otsc <Data Address>

 .Format:

REKNKNKARRAKRAAN RARK Rk &

« 1100 10 ~ LL,ON «

Ekkkahkhhbahkhi khkkhk bk &k

CP~Code  «

*® _ ‘ , .
*«* Variable size dependirg upcn
type bits in this field.

Function:

a.

‘The,Lexic‘Levelm Occ#rrence Number pair (Data Address)

locates a descriptor in the NAME STACK.  The descriptor
may be either simple or array.

A descriptor (48 bits) 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 descriptar in the NAME

- STACK. Its type will be BIT.
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INDE XED LOAD VALUE

Format:

kEAARSR
 JL «

thk kk k&

“Syntax: IL <Data Address>

(FAEEFEXIEEEIESFENE RSN ES S

* 1111 01 0000 « LL,ON »

(22 REEESESELI NSRS ES R ESSE S

gfP-Code

‘Function:

ae

b.

Ce

d.

&
*

*«« Variable size depencing on the
type bits in this fieltd.

The Lexic Levels, Occurence Number pair (Data Address)

locates a descriptor in the NAME STACK.

The descriptor must oe non-self-relative.

When the descriptor is non=arrays thene

l.

An operand (which 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 EVALUATICHN
STACK and its address field is incremented by the
indexs . : .

The resulting addreés descriptor is then made a vélue
by copying the data to the top of the VALUE STACKs
changing the address field and setting the name-value.
tits

ﬂheh the descriptor is an array descriptor»

1.

Same as case c. abover except,onty‘the first 48 bits

‘of the NAME STACK descrigtor asre picked up and the

array bit is turned off in the type fields

"The array descriptor cannot be type PAGED.
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INDE XED LCAD ADDRESS

Syntax: ILA <Data Address>
'Format:

‘i***iki**t*i kk k&
®. Q001 & LL»ON *
REKX KK ARXKARKRE Rk k&
" (dP=Code «

*

3=54
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Ktk k&

« ILA =

EXIT TS 2

~+++ Variable size depending on the
type bits in this field.

Function:

Indexed load adaress functions the same as indexed load
values the only difference being that the resultant address
~agescriptor is not converted to a value (Step c.2 of IL s

omitted).
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INOE XED LOAD FIELD ADDRESS

kkkbk bk &k

* JLFA =

kkkbkkkkix

Syntax: ILFA <type><offset>({ <length>]

Format:

RERAARRERAAN AR RN R R A AR AN AR N AN AR kX

« 1111 11 1111 000 =~ * « *
Ak Ak AARREAE Ak KA KK Ak AK AR AE K Ak bk bk kA Kk K
0P=Code * * *
. x x A
* L *a% Length (optional)
® L
* «xx (Offset
.«
Ak & Type

. Functions

- Using the wvalue on top of the EVALUATION STACK as the tase
arears. the user loads a subfield to the EVALUATION STACK by
SUBBITting according to <offset> and <length> and builds type
as specified by <type>. This S=0P is only used for indexing
layouts (as REMAPS G8ASE itees) ard shoula eventually Le
phased out. ‘ '

1. <TYPE> is 3 bits encoded asvfcllbus=

g 8IT 3 BLIT (1)

1 FIXED 6 BIT (24)
2 CHARACTER S~7 UNDEFINED

2. <OFFSET> is 9 or 17 bitss depending on the first bit.

3. <LENGTH> is 6 or 17 bitse depending on the first bita
<LENGTH> is not present if the type is FIXED» BIT
(1), or 8IT (24). ‘
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Format:

LOAD VALUE
ta*kq%t
&« L *
kkk k& &&
“Syntax: L <Data Adddress>

AkE KAk KE kA ko kA kA Kk &

* 1101 00 » LL,ON «

Kk kbt kb kb Ak kk &k &

0P=Code *

X
«x« Variable size» depending on
type pits in this field.

Function:

de

The Lexic Level» 0¢currence Numher peir (data address) is

descriptor at this location sust not be an array

When the descriptor is self-relative or hon'self'relative

used to address the NAME STACK.
1. NAMESTACKCDISPLAY(CCLL)+ON)
2. The
descriptor.
L.

with a length less than or equal to 24, a self-retative

descriptor is put on the EVALUATION STACK.
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c. When the descriptor is non~self~relative with a Llength
greater than 24:

1. The descriptor is copied to the top of the EVALUATION
STACK with the address field modified to ponnt to the
tap of the VALUE ST ACK.

2. The data item is moved to the tcp of the VALUE STACK.

3. The VALYUE STACK POINTER is bumpeéd by the size of the
data iteams.
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. LOAD ADDRESS

LA B SN &
* LA «
Kk Kk k&

Syntax: LA <Data Address>
Format:

. ‘kt ARt R Ak &k
& 0500 & LL,CN »
' LS 2 B ERERIEZEZLIE SRS
gP=-Code &
» &
**« Variable size» deperding cn the
type bits in this fielde.

Function:
‘a. The Lexic Leveles Occurence Number pair (Data Address) is

used to address an entry in the NAME STACK.

1. NAME STACK(DISPLAY(LL)«CON)

"be. If the descriptor at that location is an array type the
96 bit descriptor is copied to the EVALUATION STACK. '
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c. If the descriptor at that location is & non—-array type
then: "

1le 1f the data item is self-relative then build a

descriptor on the EVALUATION STACK using the type ana
tength frow the MNAME 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 gportion of the
descriptor in the MNAME STACK. ‘

If the data item is non-self'rélative then the 48 bit
descriptor is copied to the EVALUATION S[TACK,
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LCAD ARRAY FIELD ADDKESS

Syntax: LAFA <type> {<length>]
Fermat:

Rk bk hkhhhhhhhh kb Ak Ak KAk &k Ak kk k&

367
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Y1311
& LAFA »

Chbkh &k ki

o 111111 1111 011 s £ .
ktttktttkk&kttktktkﬁtktttk&tttiktt
OGP-Code - ™
. . * & .
* #a« Length (optional)
*
_ﬁt*‘Type

Functions

The top Operénd on the £VALUATIGN STACK is an  array
subscript; the next=to-top operand is a scaler string which

is to be treated as an. array with

each elewent's type ana

length given by <type> and <length>. Load a descriptor of an

elesent of this implied field»

using the giver subscripte.

Check array bounds by using the length field of an array area

descriptore.
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LCAD FIELD ADDRESS

Y222 223

+ LFA «

*hk khkhk
Syntax: LFA <type><offset>{<length>l<data address>
Format:

lk**tktkk*kkkktl&kﬁkk&&t&&kktkkkktﬁtk&&t*kk@k*i

*+ 1111 11 1111 GG1 = * * * LL,ON «
tktittkttktktk*kttttktktt*tkthtﬁktt*ktkﬁkktttt
GP-Code ' & * -k .
. * * * .
« * x ««xyarjable size
x & & _ depending on type
* * * bits in this fielde.
E ] & &
* w *
x £ s2% length Coptional)
& &
* *
* sxx Jffset
&
*
ik

xxType
Function:
Using the descriptor at <data address> to describe the base:
area the wuser loads a subfield to the EVALUATION STACK by
SUBBITting according to <offset> and <length> and builds type
as specified by <type>.

1. <Type> is5 3 bitse encoded

9 BIT

3 BIT (1)
1 FIXED 4 BIT (24)
2 CHARACTER S5=7 UNDEF INED
etce.

2., <O0ffset> is 9 or 17 bitss depending on the first bit.

3. <Length> is 6 or 17 bitss depending on the first bit.
<Length> is not present if the tyce is FIXED, BIT
(1) or BIT (24). ' ;
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LOAD FIELD ADCRESS FROM PREVIOUS
‘ kkkk Ak kk
* LFAP =~
A&k A& kK
Syntax: LF AP <type><offset>l clength>]

Format:

Ak bk ki hbk bk Ak Kk Kk kb bk bk kk ki khk k& &

B 200 B O 5 G 1 S O B AT IS N R & & &
BRI AL ALEERLR SRS RAREOSRRRL Nl REE SRR EREES:
0P=Cade * & &
' ’ f 1 * k
* * *»* Length (optional)
[ 4 *
* * .
* sex Dffset
&
K

«sx Tyre
Functions:
Usiny the descriptor on top of the EVALUATIUN STACK to
descrioe the base area» ‘the user loads 2 supbfield to the
EVALUATION STACK by SUBB8ITting according to <offset> and
<length> and builds type as specified by <type>.

1. <Type> is 3 bits encoded as follows:

BIT ‘ 3 BIT (1)

3
1 FIXED 4 BIT (24)
2 CHARACTER S=7 UNDEFINED

2e <0ffset> is 9 or 17 DHitse dependirg on the first bite.

3. <Length> is 6-or L7 Litss depending on the first bit.
(<Length> 15 not present if the  tygpe is FIXEL,

dITCL)» or BIT(24).)
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LOAD LETERAL

1YY 2X%;

« LIV »

kkk k&

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

Farmat:

(I EE R X E A RSN NEEZEIRZEIE SRR ZEE R N

€« 0100 «

® [ ] : &

Ahkhk kA bhhkh kk kR bk kA BA Ak S AR kK&K

0P-Cade

Function:

* * *

&~ f 3 * . .

* * *«x Literal, 24 tits if self-relative
& & .

& & . .

* *+x* Length of literal, 16 bits

&

* .

4« 8 bit descriptor tyre field tells if Lliteral

is self-relative or non-self-relative

This operator‘loads a constant to the top of the EVALUATION

STACK.

1.

2.

When the literal is self-relative (less than or equaltl
tc 24 bits) the operator pushes the types lengths and
Literal onto the top of the EVALUATION SfACK.

Hhen the Lliteral 11s non-self-relativer the type>»
Length and VALUE STACK pointer are woved to the top
of the EVALUAVTION STACK and the lLliteral is placed on
top of the VALUE STACK. o

for Literals less than twenty four tits in length the
<literal> field wust be twenty four bits long in the
code file even though the <length> field specifies
that the actual data is less than twenty four bits in
Ltengthe. '
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 LOAD NUNMERIC LITERAL

ERAk AR N
« LITN «

Ak Ak &k k&
‘Synta&: LITN <Literal>
Format:

AR Ak khkkhkkkk Kk &

O3 '8 S U

ARRKXERRARKR XN Kk &
gP=Ccde  *

#* . . :
xx%x 10 Bit Literal

" Function:

“This operator lLoads a 10 bit literal to the‘top of the EVAL-
UATION STACK as a FIXED» self-relative data iteme.
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MAKE DESCRIPTOR

S&ntax: MDSC

- Formats:

(A AR ER RS RERIEZLE N

« 1111 10 1010 «

kkk kA Rhkk k&K

CP-Cade

Function:

3=65
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&k ki k& k&

* MDSC =

khkhhkbk &k

a. A descriptor is expected to be on the EVALUATION STACK.

b. This descriptor must describe another descriptor.

c. This second descriptor (43 or 96 bits) is copied to the

EVALUATION STACK

descriptor.

after

cutting tack the originat
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CNEXT CR PREVICUS ITEN ' '

Rk kk ki

£ NPIT =

kk k& Kk &k
vSyntax:‘ NPlT‘<Next or Previous Bit><0ata Address>
"Format:

ﬁ***tt*k**i*******ttttktkktktk

« 1411 51 L1101 = % LLsON «
AR K AR KA AR AR KA R A AN AR RARK AR Kk KK
CP-Code . .
& k’ ) .
* s«x Variable sizer dependirg on
x : type btits in this field.
. ‘ , v
&
ks | Byt ‘
0 => Previous
1 => Next

Function: i

ae The Lexic Levels Occurrence Number péir {Data Address)
descrites a non-self-relativer, non-array descriptor at

NAMESTACK (DLISPLAYCLL) ¢ON)

Ak Rk ke kA kA bk Ak &k
& T & L & A &

RAKKKN KRk Rk ARk Kk hh kh k&

"b. The descriptor is then modified

kxkhk kb hh bk kA kk kk k&
 T* « LY » A =&

R AR kR Ak kk kk kk K&k k&
le Previous
a) T¢

L
Ao

[T U 1]

B T -y
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Z2e Next
a) Te =17
L* = L
= AsL

A

ce The mcdified descriptor replaces the cold descriptor and a
copy is also placed on the EVALUATION STACK.
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LOAD NUMERIC ONE

k&kk ki

* ONE =«

kkk kk k&
Syntak: ONE
format :

*Ak kkkhkkh

« 0110 «

Akk kR AkEKk

0P-Cadge
Function:

This operator causes a  FIXED, self-relative descriptor
containing a one (1) to be placed on the EVALUATION STACK.
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REFER

Ak Rtk

« REFR =

ARk hkk &
Syntax: REFR <length>
Format:

REkk KRR RE Ak Ek Ak Ak kb hkhk kkEk bk k&

# 1111 11 1111 100 « LL,»ON ~»

AER AR AR R RERAEAKR XA G &Kk &k kK
~GP=-Code &
« _
s«xl.ength (6 or 17 bits depending on the
first bit).

Function:

‘Changes the descriptor on the top of the EVALUATICN STACK to
have. . the address of the second operand on the EVALUATION
STACK. The Length of the second operand is cospared to the
length in-line. If not eguals, an exception is given.
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REFEN ADDRESS | |

I B E S X N3
& REFA &

khkk kk k&
Syntax:  REFA <Data Address>
Format:

tktt‘kl’k*kktk Ak kA bk kb Kk bk &k

*+ 1111 11 1119 111 » LL,ON «

Raa abe bk kb hhk bk kb hh kR k&K
0P -CODE *
' ) .
# « sVariatle sizer depending upon the type
“bits in this field. - '

Function:

Changes the destripforfat <Data Address> toc have the address
of the value of the top operand on the EVALUATIGN STACK.
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REFER LENGTH

khkhkw ki &

-« REFL =

khkdk &k k kikk
Synt ax: REFL <Data Address>
Formats

KAkERAKARRE AR RS AE A ARENAEAAR

#1111 11 1000 Gll & LL,ON

A R AERKEA RN Ak kA ke ARk A kK

gP=-CUDE ' *

t

& « xVariable size» depending upon the tyre
bits in this field.

Fuction:

Changes fhe descriptor at <Data Address> to have the Llength
of the vatue of the top operand on the ELALUATION STACK.
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REFER TYPE

ARk Rk kX

« REFT «

ik ki ki
~Syntax: REFT <Datga, Address>

Format: ;
Rk b ik khk Ak K kb hk ki &K

* 1111 11 1lo00 109 * LL»0ON =
*f**t**t*t*****t*ttt*tttf**tk
GP-CODEL *
, x .
t & s«Variable size» depending upon the type
bits in this field. :

Function: ,

’.Changes the descriptor at <Data Address> to have the type of
the value of the top operand on the EVALUATION STACK.
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VALUE DESCRIPTOR

Syntax: V) SC

Format:

Ahkk Ak thk bk hkk *hhkk

* 1111 01 1000 «

AR kA Ak LA A&k kK

CP=Code

Function:

3-73
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&k ki ki ki
* V)SC =

Shkbkk kk &

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

1. The name~value bit must be OfF,

2. The non-self-relative bit must be ON.

3. The descriptor is always 48 bitse

b. The descripfor is moved to the VALUE STACK.,

ce 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.



© BURROUGHS CORPORATION
 COMPUTER SYSTEMS GROUP
. SANTA BARBARA PLanT

. LOAD NUMERIC ZERO

”1'$ynf3i=l 201  W
'* (for§at§l”

AR KRR
a0 101 x E
ITXZX2XT

~8P‘Code

Function:

Ihts operator causes a FIXED..

3 ra‘

T COHP#NY CONFIBENTI&L‘yf
»BIBOOIBITGQ SOL S~LANGUAGE

P.S. 12201 2389 (L)

PP
% 70T «

REENEER

sel f~relative descriptor to be

‘generated and placed an the EVALUATION STACK. fIhg descriptor

utll contaln ‘the nunber Zeroe.
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NANE ‘ MNEMONIC
BUMP VALUE STACK POINTER BVSP
DUPL ICATE | pup
DELE TE ' . CDEL
EXCHANGE XCH
FORCE VALUE STACK FVS

3=75
COMPANY CONFIDENTLIAL

B180G/A1700 SOL S~LANGUAGE
PaSe #2201 2389 (L)

ARGUMENTS

111l 19 1011
1100 00
1111 CO 0011
1oLt 4o

1100 01
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~ BUMP VALUE STACK POINTER

"*Sy'nt PR

L2 22228 X}

& BYSP =«

Rk kk kk kK

BVSP

“Formats:

Ak A AEAEkbkk Ak

« 1111 10 1011 =

BARERAAR AN AL AR XK

CP=-Code

Function:

de

NOTE :

The descriptor on the top of the NAME STACK must be é
simpler non-self-relative descriptor, that points to the

‘top of the VALUE STACK.

The low order ‘16 bits of the value described by the
descriptor on the top of the EVALUATION STACK are put

into the Llength field of the descriptor on top of .the
NAME STACK. ' S

The top of stack pointer for the VALUE STACK is incre-
mented by this 16 bit value.

This operator 'is not generated by the SOL compiler after
the IV.0C release.



T
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DELE TE

kkk Ak k&

* DEL =

Ak K&k kN
format:

Rk kkhk khk kkhk ¥k k&

« 1111 50 Q011 =
ARd s AR RR RNk KRR K

CP-Code
Function:

The top 48=bit descriptor on the EVALUATION STACK is deleted
along with 1its associated value in the VALUE STACK if the
- name-value bit is one. ' :

NOTE:  This operator does not delete both rarts of ‘an array
descrigtor. '
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DUPL ICATE | |
v .
« DUP

Ak &k Kk
Synt ax: DUP
Faormat:

IEERRTYNTS
* 1100 90 «
AEk kR R AR AK K

- 0P-Code
-?unctiun:

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

%. If the name=value bit is ons the VALUE STACK portion will
’ not be duplicated.
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FORCE VALUE STACK

Syntax:

Format:

kkk k&
, : ’ « FVS =

hhk ok k&

FVs

Aed KRk ke hk®
£ L1090 )1 «
Ak kb kt kR &

OP~-Code

Function:

de

k.

An operand is expected to be on the EVALUATION STACK.

If the operand is a non-self-relative values no action is
taken. Utherwise the operand is converted to a non-sel f~-
relative value by copying its data to the top of the
VALUE STACK, setting its descriptor®s address field to
the copied data and changing the typre field to. non-sel f-
relative value.
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EXCHANGE

lvtkthki
= XCH =

A&k k ki
Syntaxs: XCH
Format:

AR KRk kk kk &
* 1011 00 =«

I R EFR YN LN

0P=Code
Fuhttion:

a. This operatOr sWaps the tWwc top descrigptors on the'EVAL-
UATION STACK.

t. Both entties will always be 48 bit (simgle) descriptors.

cs The name=value bit may be set in ones but not tothe of
the descriptors..
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- e S D S te s > o e -

NAME

CALL

IF THEN
IF THEN ELSE

CASE

UNDO
UNDO CONDITIONALLY
RETURN

RETURN FOR4AL CHECK

EXIT
CYcLt
MARK STACK

MARK STACK AND UPDATE

ENABLE-DISABLE INTERRUPTS

EXIT-ENABLE INTERRUPTS
CO-ROUTINE ENTRY
CO-ROUTINE EXIT

DMS_CALL

MNEMONIC

CALL

IFEL

CASE

UNDO
UNDC
RTRN

RINC

EXIT
CYcCL
MK'S
MK U
EDI
XTEL
CNTR
CXIT

04CL

3=-81

COMPANY CONFIDENTIAL
B180C/RL70C SCL S=LANGUACE
P.Se #2201 2389 (L)

1101

1111

10

01

1609

1111
11t1

1111

1191

111¢
1611
111l
i111
1111

i111

1l

it

)1
L

1t
11
11
01
11
11
11
i1
11

0160

CC11

01¢1

1161 ¢!

1111
0101
0110
1616 9GO
1010 CGi

1110 ¢11

X OF

ARGUMENTS

. TYPE=SEG~

PAGE=DISP

TYPE-SEG~
PAGE-DISP

ADDR TYPE,TYPE-
SEG=PAGE-DISP

# OF ADDR» ADDR
TYPE», TYPE-SEG-
PAGE‘DISP’.-.'

TYPE-SEG-PAGE~

DISP

¢t OF LEVELS

-

LEVELS
# OF LEVELS

¥ OF LEVELS.,
TYPEL,LENGTH

# OF LEVELS

DISPLACEMENT
LL
v

Vs2 OF LEVELS

# OF LEVELS
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cALL | |

EhAE KL Kk

* CALL «

ki bk bk k

‘Syhtax: CALL <Code Address>

Format:

RAXK AR R AR ARL AKX
e D111 e .

AE kK kRO RO ANk ER

CP=Ccde

*
&

~«x« Types Segments Displacement

‘Function:

ds

- De

Yhe'code‘address type may not be of type "pull”.

The loéation (page~numberr segment numbers displacement)
of the first bit following the instructicn 15 pushed into
the PROGRAM POINTER STACK. '

‘The code address in the instruction is used as the

address of the next instructior tc executes«  This wmay

require a look up in the seqgment dictionary to locate the
segment. : ‘ a
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CASE

Ak kk Ak k*

* CASE «

LE B2 RSN N4

Syntax: CASE <# of Code Addresses><Address Type>

Format:

<Code Address><Coce AdAress> ecesees

AL KRR RRANEE AR AN N AR RANRTN AR A AR XA RRARRRR R AR R R AR

« 1111 01 Q100 = * * * Lo o«
AAE KRRk ARk AE Sk bk Ak b kAR A kAR A AR EE AR A KL &
CP-Code * * * ‘ *

* & I 2 NSNS NEENE S
& [ 4 &
* * * ) )
* * ««x (All addresses are
. . of types specifiec
* * by <Address Type>
] x unless they are
* * null).
3 & c
* ~«x% 3 Bits Code
* address type
f

*xx B8 Bits
¥ of addresses

functions:

de

An operand is expected to be on the EVALUATION SVTACK.
The value of ¢this operand is used to select one of the .
code addressese. 0 selects the first address» 1 the
seconds etce.

When the wvalue 1i1s out <c¢f ranges ap error interrupt
OCCUr Se ' ‘

When the proper address has been isolated a “CALL™ s
performed on that address. ' ‘

Any of the addresses may be nul L baddresses (type~'

field=111 (3)) in which case the rest of the address will
be padded with zeros. : , - '

When a null address is selected the operation is termif'
nated. . .
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COROUTINE ENTRY

~Syntax:

Format:

khkkk k&

* CNTR =«

kkikk Ak bk

CNTR

T AR R KRN AR Rk Rk Ak kA kit

« 1111 11 10190 GO0 =

Ak kb bkk kb kk Ak bk bk ik

JP-Code

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

DECLARE
01 TABLE.
62 'NuaBER.ur;enrRIEs BITC4),
02 ENTRY.ADDRESS BITC32),

" §2 PPS.COPY(16) RITC32)»

Function:

de
b

Coe

d.

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

The current code address 1s  pushed onto the PROGR&M

POINTER STACK.

The nuaber of elewments of PPS.COPY, specified by
NUMBER.OF.ENTRIES is pushecd onte the PROGRAM POINTER
STﬁCK- Co . . ‘b‘ : . ‘ -

fhe address of the next instructidn is taken from

- ENTRY.ACDRESS.
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CO-ROUTINE EXIT

Y Y22 32222

& CXIT =

*hkhkk & k&

Syntax: CXIT <# of Levels to exit>

Format:

(IR EE RIS EI NSRS EEEIE NS NN

*» 1111 11 1010 001 « = = «

SIS XS NS RIS SRS RN SN ER S NEN]

0P=-Code «

&

k% 4 Bitss, specifies number
of levels to exit.

See CNTR for TABLE formate.

Functions

de

de

€

The descriptor on the top of the EVALUATION STACK will
contain the address of IAQLE. :

Number of levels is stored in NUHBER.UF;ENIP{ES.
The current code address is stored in ENTRY.ADDRESS.

The number of entries on the top cf the PRCGRAM POINTER
STACK» (specified by # of flevels) is copied to PPS.COPY
(9) through PPS.COPY (# 0P levels~l) if the # of levels
is O, nothing is copied.

An UNDO is performedr’using the # of levels as the number
of entries to pop off the PROGRAM POINTER STACK.
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 CYCLE

kk ki ki

« CYCL =«

khkkkhik&t&

- Syntax: CYCL <displacemedt>

Format:

AR A kAR ARG RERA KA &

* 1110 11 =«

Rk hhkhkhk bk khkkk kk &

“0P=Code *

& .
 #%x% 12 pitss specifies the relative branch address

Function:

When  the ~tue(ve bits are read by the processors the
program pointer wWwitl roint the the first kit of the next
instruction. '

The tuwelve bit displacemert is then subtracted from the

program pointer to give a new next instruction address.

This cperator does not cause a change in code segrent.
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ENABLE DISABLE INTERRUPTS

khkkkk k&
* ED] =

kkkhkk& &
Syntax: EOI <£nable~di$able bit>
Format:

AAK AR AR AR ANk kA AR

* 1111 11 0101 = . &
Ak k2 bk Ak &k Kk k& t*t*ﬁ
CP-Code %

*
x«x ] bite ¢ => Enable
1 => Disable

Function:

Disatle

as 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.

_ be The MCP's high-priority interrupt hnhandling routine is
entered (via a CALL). If there is no  high priority
interrupt in the queue the next in lire S=op is executed.

Enable

a. Enable <checks the interrupt queue for a high priority

interrupt; if one exists it places the associated port,.
channel» and reference address in the EVALUATION STACK.

b A CALL to the MCP's high priority fnterrupt handl ing
routine is then performeds If no high priority interrupt
exists an UNDO is performeds to terminate handling of

high priority interrugtse.

NOTE: For MCP use only.



BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA GARBARA PLANT

EXIT

Syntax: EXIT <# of Levels>
Format:

12 R 2 22212 TRTIRIETE NN

« 1101 11 ~  # *

Ak khkhkhhkkk Xk *k‘*k FX X X
0P-Code '«

&

3-88
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B1BUL/BL17CG SOL S~LANGUAGE

P.Se #2201 2389 (L)

A kk hkkkk

c* EXIT »

(A XX XN 24

LR Nuﬁberiof‘leVels tq{eiit (4 bits)

Function: Refer to Control Stackrnechanismv

2. DISPLAY and CBNTROL SIACK are updated ty the following

algoruthu.

CURRENT.NSP:=CS.NSP(ICSP£=CSP:

 CURRENT.VSP:=CS$.VSP(CSP);

DO SEARCH FOREVER:

=CSP-1)3

IF CS.EXITED.LLCTCSP) = 3 THEN UNOC SEARCH;

IF CURRENT.LL = CS.ENTERED.LLCTCSP:=TCSP=1) THEN

003

DISPLAY(CURRENT.LL):=CS<NSP(TCSP);

UNDO SEARCH;
ENC;

END SEARCH;

CURRENT.LL:=CS.EXITED.LLCCSP);

t. An UNDO is performed on the PROGRAM POINTER STACK. using
, the nurber of levels given in the instructior. '
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IF THEN ELSE

Synt ax:

fFormat:

kkhkk Rk ki

« TFEL «

kkbkhk kk k&

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

I Z 2 B N LI EXN RS AL E RIS ISR NI E N

* 1101 10 « x * «

(2 2 S SR SRR NSRRI RLEE RS RIREIEES &

OP~Code * * *
& & &
* * »«« Typer, Segments, Displacement
& ®
E &
* txx Typer Segeents» Disglacesent
&
*

t« & Address Typee 3 Bits

The type of both code éddresses must be the same as thel cAdaress

Type>e

The code address may not te of type "null”-.

Function:

Ade

Qe

An operand is taken fros the EVALUATION STACK. The
rightwmost bit of the value of the operand is examined.

1 = True ¢ = false
If true then»

1. A CALL instruction is executec using the first code
addresse.

If false thens»

1. A CALL instruction is executed usihg the second code
address.

The return code address that is pushed into the PROGRAH
POGINTER STAC by the call gpoints tc the tit following this
instruction.



BURRGUGHS CCRPURATIGN
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

IfF THEN

Synt ax: IFTH <Code Address>

Format:

Ak Rk AREANAE KKK

* 1001 = «
Ak kb hkhkk btk Kk kK
0P=-Code *
\*
«xx Typer Segments,

function:

3=9¢C
COMPANY CUNMFIDENTIAL

31890/81700 SOL S-LANGUACGE
P.5. #2201 2389 (L)

XX Ak kk &N
« [FTH «

Ak kh btk x

Cisplacement

from

a. A4n operand is taken the EVALUATION STACK. The
rightrost bit of the value of the operand 1s examinede

L = True 0 = fFalse

te If true thens»

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

2« The return code address that is pushed into the
PRUGRAM  POINTER STACK ggoints to the bit following
this instruction.

Ce false thens

1f

This
tion

instruction
in Lline is executed.

is terminated and the next instruc-
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MARK STACK

Synt axs MKS
Format:

I EEESR2ESE)]

« 1011 11 =

Ak kKA Ak Ak &

GP=Code .

Function:

Refer to CONTRIOL STACK mechanisw

3=-91

COMPANY CONFIDENTIAL
B1800/81700 SDL S=LANGUAGE
PeSe. #2201 2339 (L)

YYI XY
% MKS «

khk k& kX Kk

The CONTHOL STACK is updated by the following algorithm:

CS<NSP(CSP):=CURRENT.NSP;
CS.EXITED.LL(CSP):=CURRENT.LL;
CS.ENTERED.LLC(CSP):=)3

CS.VSP(CSP):=CURRENT.VSP;

CSP:=CS5P ¢+ 1}



 BURROUGHS CORPURATION
 COMPUTER SYSTENS GROUP
SANTA BARBARA PLANT

MARK STACK ANDC UPDATE

"Syntax: "MKU <Lexic Level>

format:

AAXKAE R AR AR AL A AL

& 1111 91 111l = &
* kX ***tt*tt***t****.tttﬁt
-CP“Code &

[ ]

k% 4 Ditss

3=92

‘COMPANY CONFIDENTIAL
81800/817GC SOL S-LANGUAGE
P.S. 22201 2389 (L)

kkk Ak ki

* MKU =

A&k ki bk

Lexic Level teing entered.

Function:

Refer to CIONTROL STACK mechanisea

The CUNTROL STACK and DISPLAY are updated ty the following algo~

rithm:

CSP.NSPC(CSP):=CURREMT.NSP
CS.EXITED.LL(CSP):=CURRENT.LL>
CSeENTEREDLLC(CSP)I:=CURRENT.LL:=LL;
CSV5P(CSP):=CURRENT.VSP;

CSP:=C35P+1;

DISPLAY(CURRENT.LL)2=CURRENT.NSP;
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RETURN FORMAL CHECK
kkkkkikkk
* RINC «
kkhkhkkkkk
Syntax2 RINC <# of Levels><Type Field><Length Field>
/

Format:

I X R AR IR TR RZEEEIEINAR ARSI SRR SRS ]

« 1110 11 1101 DOL « * * &
AARR AR RN NN AR AN RN AR AR R AN AR AR AR AN AN R RE AW
gP~-Code b & : *
: * * & )
* * **%» Length Field (6 or 17
x * bits)e. Present only if
* * Llength varying bit is
o x * " 15 not sete. ’

& [ 4 .
* *
* xxx Type (8 bits)
X
« ,
xx & Number of levels

- Function:

Refer to Control Stack Mechanism

as Ulype Field
Bits: = Not used

= Not used

Not used

= Not used

oc  BIT

61 FIXED

1C CHARACTER

11 VARYING

6 = Always 0

7 = 1 if length is varying

NN N pe O
]

b.. DISPLAY and CONTROL STACK are updated using the following
algorithm:

CURRENT.NSP:=CS.NSP(TCSF:=CSP:=CSP'l);
CURRENT.VSP:=CS.VSP(CSP);
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- Be

f.

DO SEARCH FOREVERS;
IF CS.EXITED.LLCTCSP)=0 THEN
UNDO SEARCH; |
IF CURRENT.LL=CS.ENTERED.LLCICSP:=TCSP=1)

THEN

00’
DISPLAY(CURRENT.LL)z=CS.NSPCTICSP);
UNDO SEARCH;

END>

END SEARCH;
CURRENTLL:=CS.EXITED.LL(TSP);

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

The type and length of the data wmust match the type and
length specified in the instruction unless the type or

Length is varying.

if the operand on the EVALUATION STACK is not self=-rela-
tiver the data to be returned is moved to the top of the
VALUE STACK, i.e.» changed to a value from an addresse.

An UNDO is performed on the PROGRAM PCINTER STACK» wusing

. the number of levels given in the instruction.
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RETURN

223X 22 L
* RTRN «

Ahkhkk kkkk

Syntax: RTRN <# of Levels>

fFormat:

AEERAAACAK AN K EkAK KLk AR K

« 1111 Q1 9101 = «
RAN AR KR AN Ak kA k& kk Ak &
(P-Code *

*

sxe 4 Bit field that specifies
the number pf Levels

Function: Refer to Control Stack Mechanism

RTRN performs 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 perfore checking and
is available as a compiler optione

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-relative then an error condition occurse.

DISPLAY and CONTROL STACK are updated by the following
algorithm;

CURRENT.NSP:=CS.NSP(TCSP:=CSP:=CSP~-1);
CURRENT.VSP2=CS.VSP(CSP);
D0 SEARCH FOREVER;
IF CS.EXITED.LLLTCSP)Y=9 THEN
UNDO SEARCH? o
IF CURRENT.LL=CS.ENTERED.LLCTCSP:=7CSP~1)
THEN '
DO
DISPLAYC(CURRENT.LL)2=CS.NSPCTCSP);
UNDO SEARCH?
END?
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fa

END SEARCH:?
CURRENT.LL2=CSEXITED.LLCCSF);

If the operand on the EVALUATION STACK is not self=-rela-
tive» the data to be returned is moved to the top of the

VALUE STACK, i.e.r changed to a value fromw an address.

An UNDO is performed on the PROGRAM POINTER STACK» wusing
the number of levels given in the instructione.
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UNDD

Syntax: UNDO <% of Level s>
Format:

RER AR A AR AA AL A&

« 1000 = *

[ IX B ERENEEEREZE S

CP=Code. *

[ ]

3-97
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Sk kk k&

* UNDO =

khkkkkhkkk

kx« 4 Bjts to designate number
of levels to undo (0'15)

Function=

a. The PROGHAM POINTER STACK is cut tack by ~the numter of
Level s specified in the instructione.

b. The next entry in the PPOGRAM PUINTER STACK is then usedv
as the pointer to the next instruction. This entry is
then also cut back from the PROGRAM PCOINTER STACK.



BURROUGHS CORFURATION
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UNDO CONDITIONAL

Syntax:s UNDC <& of Levels>
Format:

AKX KRAREEARAN FTAAN AR AN

# 1111 D1 Q011 » &
AXX R RARRXRAN AR A AN R AR NE
(P-Code &

&

3=98
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Ak ke kR
* UNDC «

Akkk ki

*#x%x 4 Bitss, specifies nunber of
Levels to undo (3-15)

fFunctions

as An operand is taken from the top of the EVALUATION STACK.

b. The rightmost bit of the operand is interrogated:

TRUE

[
]

F ALSE

e .
h

_Ce  Hhen true an UNDJ operator is perforsed for the number of

levels indicated.

de. HWhen false the instruction is

terminated ard the next

in~line instruction is executed.
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EXIT, ENABLE INTERRUPTS

CEnEkaaE
* XTE] «

Ak ki &
Syntaxs XTEI <UNDO or EXIT bit><# of Levels to exit>
Format:

R RN AN AR R AR RE AR AR RN AN AR &

* 1111 11 0110 « ® x
AERRAREEREAR KA RO EERERARKE KK &
CP~-Code * *
. * *
L «x« 4 Bitss specifies number of
* of levels to exit '
&
*
«x% | Bits variant to specify if UNDO or EXIT
H => UNDUO
1 => EXIT

Function:

The execution of XTEIl is identical to that of EXIT, except
that interrupts will be enabled before the operator termi-
nates.

<

NOTE: For MCP use only.
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OMS_CALL

Syntaxs DNCL

Format:

Ak kA kb kit khk kk &k

* 1111 11 1110 Q11 =

Ak & hhkhkhk bk kk ki kk ki

Function:

3=100
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(T2 2R X & 4

* DMCL «

khhk &khi

ae Three vperands are taken from the EVALUATION STACK.

te The top operand

Ce The second operénd

is the page numberes If this value is not
in the range of pages withir the gprograms. ther an error ° -
interrupt will occur.

is the segment number. If this value

is not in the range of sagments within the specified page

then an error

de The third operand

interrupt will occur.

is the displacewent. I1f this value is

not in the displacement rance of the segments =~ then an

error interrupt will occur.

€. The laocation of the first bit following the lntruction is
placed on the PROGRAM POINTER STACK. :

fe The code address specified

displacement

tion to executee.

This will

the rager segment and

is used as the address of the next instruc-
require a lookup 1in the

segment dictionary to locate the segment.
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SEARCH & SCAN QPERATORS

NANE MNEMUNIC 0P CODE ARGUMENTS

RCDUCE R0OUC L1l 1l 19ul 1¢l VARIANTS, TYPE-
LL=-0C

SEARCH SDL STACKS €5¢ il 11 1110 001

SEARCH LINKED LIST SLL 111l 01 1010 COMPARE TYPE

SEARCH SERIAL LIST. SStL 1111 11 1000 GO0 COMPARE TYPE

SORT SEARCH SSCH 1111 11 1011 100

THRE AD VECTOR TVEC 1111 11 1011 OOi

INATIALIZE VECTOR IvEC i1l 11 1011 000

SORT STEP DCWN $5D 1111 11 1011 C1¢

SORT SHAP SSkpP 1111 11 1011 1§1

SORT UNBLOCK , UBLK 1111 11 1011 Q11

DELIMITED TOKEN ‘ DTKN 1Lt 11 100t 0C1 TYPE-LL=-OC»
DEL1,» DELZ2

NEXT TOKEN NTKN 1111 11 1901 €3C TYPE-LL=-OC»
SEPARATOR, v

DEBL ANK DBLK 1111 11 1001 €10 TYPE-LL-GC

CHARACTER F ILL CHFL 11ty 11 1001 100

TRANSLATE XLAT 1111 11 1110 191

FIND DUPLICATE CHARACTERS Foup lill 11 1001 011

BINARY SEARCH BSFC 1111 11 1400 C1C
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BINARY SEACH

Syntax: BSRC
Format:

AEE kAL Gk KA Ak KAk &K

« 1111 11 1000 010 =

kk ki hkhkhkhkkhk kk &&k Xtk

aP-CODE

Functionz

3=1n2

COMPANY CONFIDENTIAL
R1EOG/BL1709 SOCL S~LANGUACE
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k k& k& k& k

* BSRC =

khkkbkk ki

ae & operands are taken from the EVALUATION STACK.

be The top operand is the number of entries to search.

ce The second operand is the search keye.

Ce The third operand

‘an entrye.

is the cffset of the key field within

€s fhe fourth operand is the first element.

fo The search key

compared

(left justifiedr for the

length of search key) to the key field. [f a match is
found a self-relative bhit descriptor of length 24 is left

on the stack

value equal to the occurrence

number of the entry with a satch. If no match is found

the value will
than the seach keye.

be the first entry whose key is greater
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CHARACTER FILL

Syntax: CHFL
Format:

Kk kA kk kb Ak Kk kk ik

# 1114 11 15CL 10D

Rk kR kAR RX Ak k& tk k&

gP~Code
Function:

a. Two operands are taken from the EVALUATION STACK.

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

Length.

ce The second operand is the destinatione.

Rk kk kb k&

& CHFL «

khkbkk kX

in

de The source descriptor may be self-relative or non-sel f-

relative.

e« The eight bits the source field is ®mcved left-j

ustified

into the destination field, repeatedly, until theK

destination field is fillede.
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FIND CUFLICATE CHARACTERS

Synt ax:

XKk kkki

« FRUP «

ke k& & i

FOUP <Data Address><lata Address>

Format:

khk sk kb khkhh kb khk khk bbbk kb bk ki &k &k

£ 1111 L1 1901 Cll * LL.ON « LL,ON «

I ZE SR EE AL EERIEEE RS REREEEEERLELESEESEN]

gdP-Code * : *
& &
Tt hkk ki A&k kX
&
&
*
variable size depending
on type field.

Function:

a. The text to be scanned 1is initially cescribed by the
first data addresse

b. The second data address describes the non-duplicate text.

ce The text - will be scanned until three or wore duplicate
characters are found.

de Upon return the text descriptor is mocified to descrite
the remaining text.

e« The non-duplicate text»descripfoi is nodified to describe
the non=duplicated text that was scannece.

fe The number of duplicate characters ui[l,ne teft as a 24
bit item on the top of the EVALUATION STACK.

gde The aguplicated character will be left as the secand itenm

on the EVALUATION S5TACK and witl be of type CHARACTER,
tength 1.
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DELIMITED TVOKEN

Syntax:

Format:

Kk k&

« DTKN =

kRt Xk Rk

DTKN <Data Address><lelimiters>

AR ARARE kG Ak bk AR K ARk Ak kSR &k Ak &

* 1111 11 1001 001 » LL,ON « L ox

ARk REARAARAR RN AR AN AE KE KA A AN A A AR

0P-Code * .
* * » ‘

. #xx 16 3its sgecifies delimiters

. (2 characters)

*

&

&

«« Yariable size depending on
type bits in this fielde.

fFunction:

de

The descriptor located by data address is used to access

the first source character.
The address of the first character is token'start-

Characters are compared sequentially to each of the elght'
bit delimiters until a match. :s fcunde.

Current address ullt point to the character which matches
one of the delimiters. :

A descriptor is left on top of the EVALUATICON STACK that
is: '

1. Non=-self-relative.
2. The address is the address of tokeh'star:.

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

The address field of the NAME STACK descriptor for first
character is set to the current addresss
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DEBL ANK

Syntax: DSLK <Data Address>
Format:

l’k‘tl‘tktk**t kkbh Kk kk khk kk tk Xk
& 1111 1L 10061 G110 *» LLAON =
REK ARKKXRRAAA KA AT A AN A AAE A K&
dP-Code *

&

5-106
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kih&if*’k
* DBLK =

[ Z ST RN X

* kK Variéble size depending on

type bits in this field.

Function:

ae The descriptor lohated by <Data 'iddréss> is used to
access the first source character.

b. Characters are then passed serially wuntil a non-blank

. character is found.

ce . The address of the first non~blank character found is put

into the address field of

<Data Address>.

the 'descriptor described by
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INITIALIZE VECTOR

Syntax: IVEC

Format:

Rk kR khkhkhkxk kb k& ki

» 1111 11 1211 009

ki k bk hkhkkhkkk bk kk &k

0P=Code

ON
gup

L X 4
*
k&

See SSD for keys table format.

VECTOR TABLE
24 Bits
« VECTOR =

* 8ASE *
« ADDKESS »

3=147
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Ak k&K

« JVEC =«

Ak k&

24 Bits 24 Bits 24 Bits 4 Bits
Ak bk AR Ak kb Ak bk A KAk AR XA AR Xk RE AR RN A X Ak Ak kX kX Ak A& X
VECTOR * KEY * VECTOR & *
LEVEL.1 * TABLE & LIMIT * FLAGS =«
SIZE x  ADDRESS & SIZE ' *

REARRAREREA R AAAR AT AN RRAL AN AR AR AN RS RAARNRAR AR ARN AN AR TR AT A AR AKX

SCRT VECTOR

MENT.1  «

%
*

2 iLag 20
AR AR A RS AR AR AR AR AR KA AT AR RN AN A RE AR ANA R RN ®
i : * « VECTOR ELE
x « G RECURD
* FLAGS * LINK * ADDRESS
* x « VECIOR ELE

MENT.n =

KXk Ak Ak Kk khk kX kG kX kR Ak kk khk Ak bk Ak kA kkkk bk &

Function:

This operator is sisilar to Thread Vector, with the exception

that:

1. The vector has never teen initialized (had a winner).

2« The initial value of the bit displacement into the
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vector is zero (0).

3. Fach new value is increnented by 64. (Vector element
length =« 2).
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NEXT TOKEN

Synt ax:

~Format:

Rk khkEE R K
* NTKN =

Ak Ak khk k&

NKTN  <Data Address><Separator>
<Numeric=to~Alpha Indicator>

RAN RAR AR ER AR KA KR AR AR AN KA RN RE AR kO AR RECAKE KR

*:1111 11 1601 00O « LL,ON «» * *

Kk kA kA kk kb khk Ak Ak kX khk kk Kk K- kR Kk kAR XK AL

gP=Code x & *
& & &
x * & ] Bit
* * Numeric=to-Algha
* « Indicator
L *
* ««% B Bitss specifies a
* separator
*
««x Variable size depending on

type in this fielc

Function:

Ae

fe

The descriptor describted ty data address is wused to
access the first source charactere.

The address of the first character is token-start.

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

If the numeric-to-alpha indicator is set (1), then set
stopper to "A".

[f the numeric-to—alpha indicator is not set (0) and the

first character is numeric then set stopper to "%,
Utherwiser set stopper to "A",

Sequentially compare characters tc stcpgper until one is
found which is less than stopper and not equal to "sepa~

ratecr”. The current address will foint to .this char-
actere.
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ge A desqriptor is left on top of the EVALUATION STACK that

is:
i« Non-self~relative of type charactera.
2e The address is the address of token=starte.

3. The length is equal to the current address minus
token=starte.

The data address for first character 1i1s set to the
current addresse.

It is assumed that a special character such as "X" will
follow the image to be scanneds - in order that scanning
will terminate.



ez

 BURROUGHS CORPORATION

=111

COFPANY CONFIDENTIAL

COMPUTER SYSTEMS GROUP ' © BLEIO/BL700 SDL S=~LANGUAGE
SANTA BARBARA PLANT . PeSe #2261 2389 (L)
REDU CE

Syntax: RDUC <Type><Result.flag><Ubject>(<Result>]
Format:

*t**t**********k**************k****ttt***t**ti**fﬁ

* 1111 11 oGl 131 = b * * LLr, ON & LLs ON &«

AEKk Kk Ak hkhk Rk kX Ak kk Kk bk kA Rk KAk bk kXX Sk bk hkk kA kk kK

kkkbhkikh ks

* RDUC =

khkhkk k&

Function:

de

GP=Code X x % LI *
'3 * & ® ®
x * « « «x%« Data address
* * * * (Present if result
* * * * flag is on)
* * * *
& & . sxx [Jata address
* x &
* * «*x | Bits 1 implies result present
3 [ 3
] *ax 1 Bits 0 => Left~to-right scan
« ' 1 => right-to-left scan
*
*xx 2 Bits, Q0 Unused
. ¢1 => NEG
16 => E4L
11 => IN

The character string located by the objéét data address

is

scanned 'in the direction indicated for a character

which satisfies a prescribed conditione

1.

2e

‘'If the type is EdLes an operand is taken from the

EVALUATION STACK which must te & bits in length. The
condltuon is satisifed by a character which 1is the

same as this operande.

If the type is NEQr, an operand is taken as in the EOL
casers but the condition is satisfied by a chasracter
which is different from the orerand.

If the type s IN, the operand on the EVALUATION

STACK must be of length greater than 255 bitss. A
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”character satisfies the condition ifs when used as an

lndex into the operand bhit str|ng» it selects a bit
which is on. :

' NUTE# 1f the operand 'dues ,ndt meet the langth

requnrements- an error uill be qenerated-

The scan terminates when- eitherf a characfer is‘ found}
satisfying the conditions or the object string is
exhausted. At terminationr, & one-bit result is left on

the

EVALUATION STACK», a3(1)03 if no satisfying character

was found or a 3C1)13 if the character . was found. In

addition, the descriptor of object (and that of results»
if present) is updated:

1.

2o

If the direction is left~to-right:

! ¢ = & + x
o 6 o
L *= L =-x
o} o
4 v = A
r o
L = x
r

A v = A
o} 0
L *= x + 8
o]
A ' = A+ x ¢+ 8
r . o]
L*= L - (x +38)
r 0 '
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L) is the original address of object
o

A ' js the new addre#s of object

L is the ofiginal length of otject
L * is the new length of object

A * is the new address of resutt‘

L * is the new length of result

X is the difference between the address of the

character satisfying the condition and the
original address of objecte

NOTE: Lengths here are calculated in bits even
though they are character stringss The type
field of the result descriptor will z2lways te
set to non-self-relative CHARACTERK.
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SEARCH LINKED LIST
kkk kk&&
* SLL =

kkhkkk Ak

Syntax: SLL<Compare Type>
Fbrmat:

RAERRR KRR AR AR AR AR KR KR

* 1111 91 1010 » *
kX KRRk R KA Gk AR kA EALX
- CP=Code ‘ *
&
&

»xx 3 Bits, specifies compare type

The compare type specifies the desired relation. It is encodec
as follows: ‘ ‘ Co

‘= Greater than

= Less than .

- Not equal to

Lqual to : :

= Greater than or. equal to
= Less than or equal to

N U1 NN e
]

Function:

a. Four descriptors are expectec to te on the top of the
EVALUATION  STACK. These descriptors represent the
following items: ~

- Descriptor ” Héaning
First(top) "~ Link Location
Second : Compare Variable
Third S Compare Field Location

Fourth , Structure Aadress

1. Link Location is a template which describes the fielg
in the structure which contains the tase relative
‘address of tne next structure to te exarmined.
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d.

2« Compare Variable determines the value to Le compareg
to the structure. Its lenrgth rust be Lless than or
equal to 24.

3. Compare Field Location is a template whose Llength
field is the Ulength 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 againste. The Length must be less than or
equal to 24. .

4. Structure Address is the base relative address of the
first structure to be examined.

The Linked Llist is searched until either the comparison
succeeds or the end of the List is found. The last
elesent of the list must have a link field with binary
1's (1e.eer AIFFFFFFd if the link field is 24 Lits wide).,

If the search succeeds» then the tase relative address of
the current structurz is Left on the EVALUATION STACK as -
a 24 bit=value.

If the search fails, then aFFFFFFa is the value left on
the EVALUATION STACK.

NOTE: This operator will not terminate if it is wunable
to make a successful cowrmpariscn and cannot find
the end of the list (a Link field of alt 1°'s).
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 SORT SEARCH

Synt ax:

Akkkkkak
* SSCH =

L2 ESXE

SSCH

“Format:»

R XA RE AR NE kAR Ak kK

= 1111

11 1611 100 =

1 2222223232222 %3

See SSD

gP-Code

for keys table format.

Function:

Ade

Bits

This operator expects tw itemé to be on the - EVALUATION

STACK. :
1. The top:item is the buffer Lliwit 2dcress.

2. The second item is the address of the search control

table.
SEARCH CONTROL TABLE
24 | 24 o2 24 24
*ktkkkk*it&&k*kﬁkk*Qk*kkkl*ik*ttlk*&k*k*ﬁ*ﬁik&k*kkitkk**
* CONTROL *  KEY *+ CURRENT &« SCAN  * RECORD =
« RECORD + TABLE & FRECORD g «  SIZE =
« ADDRESS & ADDRESS & INDEX & COMPARE & .
* * . * ) ! B TYPE - * *

AR RK R A AR AR AR AR AR EE R AR R R AR R AR R AR AR RAARAERAA AN RE AR KA &R

$SCH cdmpares each - record in a tuffer with a control
reccrd on a specified key.

The record wmay be <compared from the top of the buffer
down ¢r from the bottom of the buffer ur.

The ccmpafe‘can be for:
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1. LSS (less than)

2e LEQ (tess than or equal to)
3. GEWU (greater than or egqual to)

3« #Hhen é record is found that satisfies the comparison a
one (1) is returned. fNtherwise a8 zero is returned.
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'SORT STEP DOWN

Syntax: 550
Format:

Rk Ak AKX AK AKX KA KE KK KK

* 1111 11 1011 010 «

AAEEAKAR ARG Kk k& k& &R

3=114

, COMPANY CONFIDENTI AL
ALEGN/B1700 SOL S=LANGUAGE
P.S. #2201 2389 (L)

IR}
« SSD «

KRR AR AR

gP-Code
KEYS TABLE
4 Bits 12 Bits 2J Bits
*t*tkktittttttk*t& ttkkk&kttt*ktiktk*tk&tttittﬁ*itt
& | x . L] L *
* 1 '
k= == = g = - - m]je - == e = =g
! 1 | }
= == = k= = e = m]e - - e = = - ap
£y x v v oo .
* ‘ * ' . *

AhkE R AR A Ak AR AR KA KA AL Ao A bk khk hkhk kA khk AR Sk Ak Rk AR

FLAGS - LENGTH

Function:

a. This operator expects three

- STACK.

I« The value of the top

2. The second and third

DISPLACENMENT

itéms tec te on the EVALUATiON

is the key tatle address.

items are the left and right

record addresses respectively.

be The left and right reccrds are ccmpared according to the

keys and return a value of one (1) when the right.

record

is greater» according to the keysr, than the left records
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SEARCH SERIAL LIST

Synt axs SSL <Combare Type>

Format:

Ak kKA AREAER KA KA KKk A KA KA AX

*» 1111 11 1360 300 « *
AR R AR AR AR AR AN KRR RARR KA KA
dP~Code *

*

BLECO/BL7GO SDL S-LAMGUAGE
22201 2389 (L)

hhkk ik k&

x SSL =

khk A kSK

#«x 3 Bits» specifies compare type

The compare type‘specifies the desired relatione.
as follows: f

Il = Greater tﬁan

2 = Less than

J = Not equal to

4 = Equal

S5 = Greater than or equal to

6 = Less than or equal to

fFunction:

a. Four descriptors are expected to be on the
EVALUATION STACK. These descriptors:
following itemse ;

Descriptor Meaning

First (top) Yable Lehgth
Second First Iten
Third Compare Field

Fourth Compare vValue

It

is encoded

top of the

represent the
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1. Table Length is the lencth, in bits, of the table to
be searchede.

2. Compare Value determines the value to be compared to
the structuree. Its tength can te greater than 24.

3. First Item gives the length and adaress of the first
item 1in a serial list of itess that are of identical
structure.

4. Compare Field gives the length and the offset within
the structure of the field to which Compare Value is

to be compared. Unlike 3LL» the Length may be
greater than 24 bitse.

The serial Llist of items is searched beginninc with first
item until Compare Value satisfies Ccmpare Type with
Compare Field» or until the end of the lList is reached.

If the search succeedss» ther the tase relative address of
the item containing the "successful™ compare field 1is
leftt on the top of the EVALUATION SYACK and s 1-tit value

of 1 (one) is left as the second itexs on the EVALUATIOCHK
STACK.

{f the search failss then the end address ot the tabcle ¢
1 is left on the top of the EVALUATION STACK» and a L-tbit
value of 0 (zero) is left as the second ites con the EVAL~-
UATIUN STACK.
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SEARCH SDL STACKS

Syntax:

format:

Ak kktk

£ 555 «

T hk k& k&

5SS

Ak R AR AR AR R kR kk AN

* 1111 11 1110 001 «

kb kb khk bk khk kb k ki k&

OP=Code

Function:

de

be

d.

€.

Four bperands are removed frowm the EVALUATION STACK.

'First (top) - Compare Base

Second - Compare Tgop
Third = Stack Base
Fourth - 3tack Top

The stack to be searched will consist of SDL descriptors
and will be searched from tase to top (or vice versa) for

a simple descripgtor whose address lies Letween <coapare
base and compare top.

Array descriptors and self-relative descriptors may te
ignorede.

If the search is successful then a one tit value of (1)
is left on the top of the EVALU2ATION STACK.

if the search is not successful then a one tit value of
(0) is lLeft on the tor of the EVALUATION STACK.
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SCRT SWAP

Synt ax:

fFormat:

kA kk kk kK
& SSHP «»

LA AR ER S ]

SSWP

AR C KRR AR AR AR KAk K&
£ 1111 11 4011 101 «

AAA N RREREK Kk Ak &k kR KK

gP=Code

Functions

ds

be.

This operator pops two operands off the tVALUATION STACK.

The values of the two operands are intercharced without
regard to type.

Khen the two fietds are of unequal length- the swap is
Limited to the length of the shorter fielde - The longer

field is filled frowm the left; Llow order bits are undis-
turbed. :
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THREAD VECTOR

Synt ax:

Format:

AKhhk Ak &Kk

« TYEC =

khhkk&kkki

TVEC

I EE R ENEEERNESESEEEEXESL

« 1111 L1 1011 OO0 =

Ak R AkARE AR AL Rk AR A hN

gP-Code

See SSD for keys table format.

See IvECvfor vector table forzat.

Function:

de

This operator expects two items to be on the EVALUATION
STACK. ' ‘

1« The top 1item is a bit displacement into the sort
' vector» where the two vector elesents to compare
residee. '

2. The Second item is the address of the 100 bit vector
- table.

The operator then compares the two vector elements
C(according to the sort keys) and stores a wirnere.

When the store address is equal to the vector Limit the
EVALUATION STACK is cut tack and the instruction pointer
advancede

WHhen the store address is not ecual to the vector timit

the bit displacement is updated and the EVALUATION STACK
and program pointer remain unchanged.
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SORT UNBLOCK

Syntaxs

Format:

Rk hk kk kA

s UBLK «

ek k& KkAk&

UBLK

Rk bRk AkAKE ANEE ALK&

« 1111 11 1011 Ol »

AR K R RR AN AN Sk KX A&k k& ki

de

b.

. de

aP=Code

This operator handles btocking for the sort operatorse.
It moves data from a source fiela to a cestination field
and updates the blocking characteristicse.

Four jtems are expected on the EVALUATICN STACK.

1. The first item is the destinstion address.

2« The second item is the source addresse.

3. The third item is the lerqgqth of the data transfer.

4. The fourth item is the address of the "Pseudo=Sort-
Fib™e.

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

Hhen the block count is other than zero a value of zero
(0) is returnede. :
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TRANSLATE

Syntax:

Forpat:

Kk k&

* XLAT =

kkbkk kk kX

XLAT

REKNEAAE AR AR AR KX AE KAk kR

+ 1111 11 1110 101 =

Ak AREAEE AR A NN EE A

0P-Code

function:

Coe

Five cperands are taken from the EVALUATION STACK.

l. Descriptor for the result field. (An address oper~

and).

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

3. The translate table. (May te a Value or an address
ogerand)e. :

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

Se A'descriotor for the source field. (An address oper-
and)e.

Each of the items 1in the source field is used to
subscript into the table to obtain an item which is then

placed into the result field in the position that corre-
sponds to the position of the oricinal item obtained from

the sourcee.

This process continues until:

1. The source field is exhausteda

2. The result field is full.

3. An error occurs (e.g. translate error).
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de If either the source or the result 15 not a -multiple of

its respective item size ther the last item translated or
the Ltast translated value will be truncated as requirede.

Both source and table item sizes wust be equal to or less
than 24 bits in Llength, otherwise a run=~time error
OCCUr S

The table need aonly be large enough tc accormodate those
items which wiltl actually appear in the source. That is»
the upper end of the table need rot be gresent if it will
never be accessed. Howevers, attespting to access a table
item which is beyond the actual size of the table will
cause a run~time errore. '
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NAME MNEMONIC 0P CODE ARGUMENTS

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

HASH CODE HASH 1111 11 1600 001

HASP UNPACK HASP 1111 11 1101 161 LLs ON

SWAP SWAP 1111 01 9110

FETCH : FECH 1111 62 1100

CISPATCH DISP 1111 91 1¢11

HALT HALT 1111 11 2010

READ CASSETTE ROCS 1111 01 0010

LENG TH | | LENG 1111 1¢ 0CG0

LOAD SPECIAL B LSP 1111 01 1119 VARIANT

NCL SOPS | NOL 1111 11 1111 110 TYPE, #CESC

CLEAR ARRAY | CLR 1111 10 0111

COMMUNICATE COMM 1111 10 0110

REINSTATE REIN 1111 19 0901

FETCH CMP FCMP 1111 10 6010

DATA ADDRESS AD D 1111 01 1001

DATA LENGTH o DLEN 1111 11 1€00 101

CATA TYPE DTYP 1111 11 1900 110

SAVE STATE SV ST 1161 11 0001

HAKDWARE MONITOR HM O N L1LL 11 0011

OVERLAY ovey 1111 11 GCoO

PROF ILE | PRFL 1111 16 1111 ENTRY NUMBER

PARITY ADDRESS » PADR 1111 11 G111

EXECUTE EXEC 1111 11 1119 €16

COMMUNICAYE WITH GISMO CHWG 1111 11 1110 11¢C
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SUBTRACT TIMER ' suar Liit 11 1146C GOl



BURROUGHS CORPORATION
COMPUTER SYSTENMS GROUP
SANTA BARBARA PLANT

0ATA ADDRESS

Syntax: ADOR

Format:

Akk bk Ak khk&k Ak AKX

* 1111 01 1601

Rk kAR KA AEk Ak &K

0P -Code

Functions

as A descriptor

3=-129
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YY1
« ADDR «»

Tk Ak k&K

is expected to be on the top of the EVALUA-

TION STACK. This descriptor must be:

1. 'Non-self*relative

2« The name~value bit must be off.

b. The type field of the descriptor is set to self-relative,

81IT.

c. The Llength field of the descriptor is set to 24.



BURROUGHS CORFORATION

COMPUTER SYSTEMS GROUP

SANTA BAKBARA PLANT

DATA LENGTH

Syntax: DLEN
format:

KA XA RERA AR AT RERK AN AR

£ 1111 i1 1000 101 «

Ak RAX AR RSN AR A KA AKX

- gP~-CODE
Functions

A descriptor is

5TACK.  The descriptor will
BIT descriptor of

expected

Length

3=13y
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XXX T Y X
* DLEN =

kEkhkk kK

to be on tap of the EVALUATION

be replaced by a self-relative

24 with g value equel to the 82IT

length of the original descriptor.



EURROUGHS CORPORATION
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DATA TYPE

Syntaxs DTYP
Format:

T ZREEXEETXE RIS N R 24

# 1111 11 1000 110 «

Ak KAk Rk ARk Rk kA kk&X

UP-CODE

Function:

A descriptor is expected to

3-131
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I EENEEX N
* DTYFP «

khkhkh bt

top of the EVALUATION

STACK. The descriptor will be replaced by a self-relative
81T descriptor of length 24 with a value equal tc the type

bits of the original descrigpgtor.
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ACD TIMER., SUBTRACT TIMER

(XN E S E SR LS NN NN N

* ADDT » SUBT «

khkhkkhkbhkhkktk hkkrtt
Syntaxs ADDT <cell number>
SUBT <«cell number>

Format:

ADDT
*}*i*t**g*tt**tt*ttg**«**ttat
s 1111 11 11G0G GO « *
R R N N YT Y Y R Y YN YN YT TN
gP=Code L
& : .
~&xxx 16 dits specifies cell numter
SuBT
Kk RARUK XAk ARER AKX O AR ERGR AR &
# 1111 11 1163 001 =« *
KRk RXE KA KRR Ak KAk A RkE Kk bk bk &k &
GP-Code &

* : '
««x 16 Bits specifies cell rumber

Functions:
a. This operator assumes that DISPLAYCL8) points to cell

zero of an array of 48=bit cellse..

be The cell number is used to subscript into the _array to
locate the .indicated cell. : :

'ce The high-resoclution timervis,added (subtracted) from the
indicated cell. ’ ’ '

“d. An adjustment will te made tc the timer to exclude the
~ time required by the operator frowm belng included in the
cell time. '

€« If no high- -resolution timer is present on the systems
' then this operator will not change the timing cell.
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CLEAR ARRAY

Akk ki &

* CLR =

kkk bk k&
Syntax: CLR
Format:

ARARAK AR RNk kAR K

*# 1111 1¢ 0111 =

RERARAWNRRRXAN AR R ENK

CP-Code

Function:
a. The descriptor on top of the EVALUATICN STACK must be a
- non-paged array descriptore. -

be HWhen the arrfay is of tygfe CHARACTER»,» the array elements
~are tlank filled.

ce For any other data types the array elements will be zero'
filled. . -
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 COMMUNICATE

AEEh AL k&
t COMM «

kkhdk kit

Syntax: COMA

Format:

ERE ARk KR RRRN KRR
* 1111 10 G119 =
AERRRAKERR KR KR KA

CP~Code

Function:

de

Ce

Qe

The descriptor on the top of the EVALUATION STACK s

added  to the base register and then moved to RS.CUMMUNI-

‘CATE. M3G.PTR. '

vhen the name~value bit is on» it is turned off in the
RS.COMMUNICATE .MSG.PTIR.

"The cescriptor is removed from the EVALUATION STACK anc

the VALUE STACK is cut backs if necessary.

The 4=machine state is storec in the aprropriate parts of
the KS.NUCLEUS. c :
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COMMUNICATE WITH GISMO

Syntax:

Format:

khkkkkkik

& CHWG =

khkk ikt

CHG

Rk Ak bk kkhk kkbik

*» 1111 11 111C 110 ~»

Ak hk khbhkbhkhkk kh ks kk kk ki

dP=Code

Function:

de

A descriptor is expected to be on the top of the EVALUA-
TION STACK.

If the descriptor is self-relative it is wmade non-self-

‘relative by copying its data to the VALUE STACK.

The address field of the descriptor is_nade absolute and
placed in the "T" register.

The length field is placed in the "L™ register.

4 swapper value of 14 is placed in the "xn register and
GISKO is called.

The descriptor on the EVALUATION STACK is not removed.
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DISPATCH

Synt ax:

Format:

X222,
* DISP =

khkhk dtihn

DISP

Ak khkh khkhkh kk kX &

« L1101 31 1G1L

Rk k Rk bk bk k k& kX

UP-Code

Function:

ds

b.

de

Two operands are removed from the EVALUATION STACK.

The top operand 1is an address operand of the I/0
descriptor to be dispatchede. '

The Low order 7 bits of th2 secocnd operand should te
encoded as follows:

Ak kA kk khk kAt &
[ 4 & *
Ak khk Rk kX Ak Ak Ak kk

& B 1

® & :

* *x* 4 Bits, specifies Channel
N

%

*x* 3 Bitss specifies Port

These two operands are passed as parameters to GISMO»
which then performs the [/0 operstion.

GISMO returns a value which describes the results of the

dispatch. A 24=bit self-relative descriptor is left on
the EVALUATIUN STACK. . The wvelue has the  followiny
meaninge. '

0 .= Disgatch register Llockout pit set

I = Successful dispatch

2 = Successful dispatchs but missing device

o



BURROUGHS CORPORATION
‘COMPUTER SYSTEMS GROUP
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EXECUTE

Synt ax: EXEC
Format:

Ak k kA Ak Ak bk kk kk ik

« LLIL 11 LLLG Q10 =

RENX RAKANNN AN kA Ak kh kK

gP~Code

Function:

The value of the top

operand on

3-137

COMPANY CONFIDENTIAL
318C0/781700 SOL S=LANGUAGE
P.S. #2201 2389 (L)

KEEk KN KK
« EXEC

Kkthk ki ki

the EVALUATION STACK will be

considered to be the next op~code to be executece. This 1is for
the testing of experimental og~codes in the interpretere.

This operator is not in release

interpreters.
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FETCH COMMUNICATE MESSAGE POINTER

khkhhk AN A&

& FCMP «

Ak A ki

Syntax: FCMP
Format:

RER kKK AKAKEE AKX

A 1111 10 Q01D =

I ETXEARIEEES R RS

gP-Code

- Function:

ae If the RSMCP.BIT is set then the RS.COMMUNICATE.MSG.PTR
1s accessed.

be The RS.REINSTATE.MSG.PTR is accesseds.

Ce The accessed field is assumed to te a descrigtor and is
placed on the top of the EVALUATION STACK.
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FETCH

Syntax: FECH

tormat:

KAk KAk AR KA KK Kk kK

« 1111 00 1100 *

RAX AR A Ak ki k& ki

0P =Code

Function:

3-139
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khkkbk bk &k

&« FECH «»

LA S 2 5 2 & &

a. An operand is taken from the EVALUATICN STACK. Its value
indicates which itenm is to be exagined cn the Interrupt

Queue (refer to the ACP manual).

3 => Use the top item

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

Otherwise the
address  +24 of
desired.

is the reference
result descriptor

te Tuo descriptors are Left on the EVALUATION STACK.

l« The top item 1is a Bit (24) self-relative data item
whose value is the address of the desired I/0 result

descriptor.

2. The second item is a Pit (12) self-relative data item
which is changed to Bit (24) whose value is the port

and channel of the
faollowing format:

operation. This nas the

RERERRAR AR R R AR R RN RN R A AR AR ARk ®

Unused
M_MCP Interrupt

High Priority Interrupt

Not I/70 Channel
Port

&

*

t 3

* Validity
&

*

¢ Channel
&

BIT(1) *
BIT(1) #
BIT(L) =
BIT(1) =
BIT(1) *
BIT(3) =
BITC(4) *

kEk bk kb k& Ak kbt Ak Rkt hkk Ak kAR XA AkRAK X E&E
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ce The item is removed from the Interrupt Queye.

de [f the Interrupt Queue was emptys then both descriptors
have a value of zero (0).
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COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

HALY

Syntax: HALT
Format:

ANRRARRE AR AN kAKX

« 1111 11 0010 «

I EE NS ERER X NTEEE S ]

0P~-Code

Function:

ae The M=-machine
the RS.NUCLEUS

state
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khkkk khkkk

* HALT «+

kkhhk ikt

is stored in the agprropriate parts of

» (Refer to the MCP ganual).

b. The lLlow=~order 24 bits of the value cf the operand on the
top of the EVALUATION STACKs is moved to the T-register.

ce This operand
M=instruction

is papped off the EVALUATION STACK and the

"HALT"

is executed.
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hASH CUDE

Ak kk k&K

* HASH «

&k kk k& &k &
Syntaxs: HASH

Format:

Ak kKA AKkAXR ki bk &k Kk k&

= 1111 11 1000 $4G1 =

Ak ko Rk Rk kh ki kk kA

OP=Code
Function:

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

PROCECURE HASH.CODECTOKEN) BIT (24);
FORMAL TOKEN CHARACTER VARYINGS

DECLARE
(L, T) BIT(24),
C CHARACTER(1)»
71 HASH BIT(27)>»

02 FILLER 8IT(3),
Q02 TOTAL B8IT(24);
IF C(HASH:=L:=LENGTH(TCKEN)) > 15 THEN Lz2=157 T:
/* C CESCRIBES THE CHARACTER PRECEOING TOKEN #*/
DESCRKIPTOR(C):=3489008a CAT
DATA.ADDRESSCTOKEN) =87
D0 HASH.IT FCOREVER;
IF L <BUMP T THEN RETURN TOTALS
BUMP. TOTAL (~(T MCD 4)1 8Y NEXT.ITEM(C);
END HASH.IT,
END HASH.CODES

=)

be FEach <character of TJKEN is being right adjusted in a
field of zeros and adced to TOTAL in one of four posi-
tions. :
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RAEE KA Ak Ak Ak AXAA AR AE AE AR Ak Ak b Ak kARRACRAR A k&K
* * * * o * * * * HASH
RAEEKARSA Ak ARk CEAEARAAE KA AR Ak Ak AR AR KLk A KA kA AR kR AR A AA Ak KEEL
' $ gmmmmmmmeememeesg s C * T Hod 4=)
I 2222 R2RL R R RS RLIRI R RE RSNl RERlRSRE RS
R et I ¢ T Mod 4=1
[ AZEI ISR BT NI EFE S ESEI NSNS NSNS SRS EEEEENEL SR
# §em=mmmmcmmcmemn( & c « T Mod 4=2
AN KA Ak kR Ak bk bk kb kR Ak Ak Ak bk khk kk Ak K khkk kk&
% 0-.--0-----—¢—-0 & c ~ " Mod l’zs

I 3 AR E IR LRI RFEIESIEIESS SN EIES NS N EN YRS
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HASP

Atk A& &k& -

& HASP =

YT 22223
Synt ax: HASP <source>

Format:

AN R RKAA AR KRR AR R A AN AN AR NA

« 1111 11 1111 101 ~ LL-ON »

I 2 AR EEREZEXERL RS RER LR RS ESES]

This operator will unpack a data buffer accorcing to the guide~
lines of the HASP datacomm line discigline. One description 1is
expected taoa te on the VALUE stack describing the field which is
to receive the first record in the tuffer described bty LL»UN.
ihe source 1s expected to te a reference variatle since the
descriptor for the source is modified to cdescrite the remaining
unpacked portion of the tuffere.

The operator will return one of three on the EVALUATION STACK:

0 = NORMAL
1 = EOF DETECTED
2 = ERROR

EOF will indicate the logical end cf the‘fitl being transmitted
by the host computer and of the end of the tuffer being unpacked
(this is indicated by the header ot the unpackec reccrd). ERROR
will be returned whenever some fault with either the source or

object fields is detected. This includes a null» incomplete or
invalid source field and an object field too short for the
resulte. - A normal return by this  operator will return the

unpacked record prefixed by a 23 bit record header of the format:

STREAM_IDENTIFIER QIT(3)»
RECORD_TYPE_[DENTIFIER  BITC4),
SRCB : BIT(8),

UNPACKED_RECORD_LENGTH 8IY(8)

Refer to information on the HASP tuffer format for an exact
definition cf the format for a HASP data tuffer.



BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP

- SANTA BARBARA PLANT

HARDWAKRE MONITOR

Syntax: HMON

Format:

(I E 2 R EE RS2 8RR

+ 1111 11 0J11 «

AR SRR RLESE S

CP-Code

-Functions
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Kk kk ki

* HMON =

khkkk bk k&

a. An operand is taken from the top of the EVALUATIGN STACK.

b. The Llow order eight bits of the operand's value will he
used as the operand of a monitor wmicro=instructione. '



BURROUGHS CORPURATION
COMPUTER SYSTEMS GROUP

SANTA BAR3BARA PLANT

LENGTH

Syntaxs:s LENG
Format:

I EE R EEEIEEETERE ¥

* 1111 10 0C02 =

( EXNEEES RSN NLEZ 4

OP=-Code

function:

=146
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AEEA KAk KK
s LENG «

khkhkk kk&k&

a. An operand is taken from the EVALUATICN STACK.

“be

A self-relativer bit (24) result is returnead to the top
of the EVALUATION STACK, ~

1.

When the operand was of type CHARACTER, the value of
the result is equal to the length field in the oper-
and's descriptor divided by eighte

" Hhen the operand was of any type ather than CHARAC~-

TER» the value is equal to the length field in the
operand®'s descriptore.
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LOAD SPECIAL

Syntax: LSP Variant

Format:

Ak kb bbbk Ak kk Ak Kk

« L1111 91 1110 +
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khk kkkk

£ LSP «

khk kit

R A REA NI RS AR Ak bk

CP-Code «
&

&k

function:

de The variant

S Bit Variant indicatirg value tc load

field indicates a value to be toaded to the

top of the EVALUATION STACK, wusually as a 24 bits self-

relative data

Vvariant

NNV SWN=O

iteme.

Value

!ase register (absolute address)
Limit register (base relative)
S-Memory size in tits

M-demory size in bits

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

NAME STACK top (base relative)
DISPLAY BASE (base relative)
COMSOLE SWITCHES
SPU.INPUT.PRESENT

PROGRAM. SWITCHES

CLOCK

PROGRAM®S PROCESSOR TINE

TIMER REGISTER :
LAST_LIO_STATUS
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NCL S-0PS

khkk k&

& NDL =

LR S B RS N

Syntax: NDL <type> <number of descriptors on the stack>

Farmat:

R AR A A Ak kX khk kkkk kA Rk Kk bk k& k&

*+ 1111 11 1111 110 « * *

Ak bbbk hkhk bk kb kb hkhk kh bk k& k&

& &

* ®

* k% 4 pitss the numbter of descriptors

* placed on the value stack for this

o operatore.

& . .

*xx 8 pitss the type of actionr to be performec.

This operator will perform operations previously done by S5=Code
in NDL/MACRO. It should onty bte used by NDL as it expects the
NAME and VALUE stacks to be configured in a very rigid manner.
It will read and write data directly in the NAME and VALUE stacks

of the NDL program. General ly., this c¢operator is used to
construct I0 descriptorss pracess Il descriptors following an 13
completer examine message counts for wmessages queued for a

part icular station within the network cortroller» change station»
line and terminal indexes and scan received data buffers.

This operator will return a value on the EVALUATION STACK (of
vary ing size» depending upon the type of action peformed)e.
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OVERLAY

Syntax: OvVLY
Formﬁt:

AKX KRR R RN Rk RA k&
« 1111 11 0000 =
AR AR R AR KA R A kK

0P-Code

Function:

5=143

COMPANY CONFIDENTIAL
B18GC/81709 SOL S~LANGUAGE
PaS. #2201 2389 (L)

kkhkk kakt

* OVLY «

khkk&k ki ki

ae An aperand is taken from the top of the EVALUATION STACK.

be The value of the operand will be usec¢ by GISMO as an
index into the interpreter dictionarye.

c. TJThe interpreter dictionary will specify the action to bte
takene. (Refer to the 81809/81700 MCP manual)e.
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READ CASSETTE

Synt axs

Faormat:

Rt*kﬁ*t*
* ROCS »

Kk hk ik &k

RDCS

Ak A AR AN RERE R ERR
* 1111 01 0013 =
AE K A AKKE REAK RAKR

gP=Code

Function:

Ae

b.

C.

Three operands are éxpectéd tc be on tor of the EVALUA-
TION STACK. ; : ~

Top item = address operand where a one or zero is to be
stored according to whether & hash total —read from the

tape is good or bad.

Second item = a self-relative value of one if a hash
total is to be read frowm the tapes else zero.

. AN
Third item = an address operand uhere cata from the tagpe
is to be stored.

YThe foltowing conventions applys
l. At teast one record will be read.

2. A sufficient number of records u:ll be read to fitt
the puffer requested (third operand).'

3. The cassette ulll not he stopped in the middte of &
records.

L. Cassette record Llengths should be nmultiples of 16
: bitse. ’ : - o

5. If the size of the buffer is not a multiple of 16 ang
‘ a HASH.TOTAL checking was requestedr then a tade.hash
0) indication will be ri;urned. o

" be If NU.HASH.TOTAL checking was requestedp then a goog

‘hash (1) will be returned.
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PARITY ADDRESS

Synt ax:

Format:

khkh&k ki K

& PADK «

kk&kkkkk

PADR

kkk kA bk AhkkAkk k&

« 1114 11 D111 =

Rhkhk Rk bk hhk Kk i

gP=Cade

Function:

de

be

Ce

NOTE ¢

Starting at absolute adaress zero (J)o» S=Memory 1is
scanned until MAXS is reachede.

If a parity error is detectedr the error is corrected and
its location is placed on top of the EVALUATION STACK as
a self-relative 24 bit cata itenm. The address returnec
points to the beginning of the byte of 3- melory in which
the parity errofr occurred.

If no error is detecteds a value of AFFFFFF3 is placed on
the EVALUATJIUON STACK.

For MCP use onlye.
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Syntaxs PRFL <Profile Array Index>

fFermat:

KEkA K AKEEAR AR CR AR KK AR K K&

* 1111 10 1111 = *
KRt a AR KRN CR KRR AR AR kG kK
CP=-Cade *

*

«x% 12 Bits» specifies index‘

function:

DISPLAY(16) contains the base relative
grofile arraye. This array 1i1s between
DISPLAY and the base of the CONTROL STACK.
of the array is 16 bits.

The entry number given by <profile array

bumped by one.

3-152

COMPANY CONFIDENTIAL

SDL S~LANGUACE
#2201 2389 (L)

Kk k& Kk kK&

* PRFL =

khktck ki k&

address of the
the limit of
Each element

index>» is
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REINSTATE

Syntax:?

Format:

KhkGh kX
= REIN +

kkkbkkkkk

RE IN

Rk Ak bk kkkd

% 1111 10 0001 »

Kk khkhk kb hkk kx k&

OP-Code

Function:

Ce

Ee

The descriptor on the top of the EVALUATION STACK s
assumed to describe the RS.COMMUNICATE .MSC.PTR or
RS.NUCLEUS of the program to be reinstated. (Refer to
the MCP manual for a description of 8 run structure.)

This descriptor should have the name-value tit off.

-~

The reinstating program®s S5-machine state is stored in
the appropriate parts of its RS.NUCLEUS.

The address of the reinstating prograa'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 remsoved
from the EVALUATION STACK.
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SAVE STATE

‘Syntax: SYST
~ Format:

AKX ARk AAAhk Kk khk

# 1111 10 0001 =

kb khkkhkk Ak khk kxki

UP-Code

Function:

3-154

 COMPANY CONFIDENTIAL
31660/B17uL0 SOL S-LANGUAGE
P.5. #2201 2389 (L)

kK khk bk bk

% SYST «

Ak kR kh &

The current state of the S=machine ‘is saved in RS.M.MACHINE

(Fefer’to the H18C0O/B1700 MCP manual).
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SWAP

Syntax:

Format:

khkbkk kk ki

* SWAP «

Ak bk k bk

SHAP

AKX KA AR Atk At k&

=+ 1111 01 0110 =

Ak Rk Rk Ak ki Ak ki

0P=-Code

Function:

This operator takes two operands frox the EVALUATION
1. The top (source) operand wnay te a3 value ¢r an &daress

2« The second (destination) operand sust be  an address
operande. : o

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

1. When the length of the destination s greater than 24
bitss only the rightmost 24 bits are isolated,» other~-
Wwise the entire field is isolatede.

1. A value equal in tength to the destinatiocn field 1is

isolated in the source field.

2« The bits are taken from the righte.

a) HWhen the source length s shorter than the
destination fields leadirg zeros are sugppliede.

Ae
STACK.
operands
b. Destination field:
Cs Source field:
de

The source field is moved to the destination field anc
the former value of the destiration field is returned as
a result on the EVALUATION STACK.
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€s The swap must be performed such that no other processore
sharing the same memory can simultanecusly swap out the

same area of memorye. -
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TRANSFER MESSAGE

Ak kk k& &k

+ XFRM =

chkkhkkk ki

Syntax: XFRM <Q0estination type> [<DES.DATA DICT.BASE>
(<DEST.SUBSCRIFT.BOUND>»]1] <Source Type>

[<SOUKRCE DATA DICT.8AS:>» {<¢Source Sutscript Bound>1]

NOTE: This operator is scheduled to be removed from the
S=machine.

Format:

AKX RRRERRANAE R R RN AN AR RARAR NN AR AR R AR RRRR AR AR AN Ak AR A

« 1111 11 1G10 010 = « * Sk * * *
Akk K AR KR AE RN Ak ARk kA AR AR Ak AN KX A AARA AR EA A A E A Atk &k kkkk

UP=-Code % * * * * * .

[ 3 * &® & * &

& & & & #* 4

3 Bits Destination Type * * * * *

& & x & &®

De 12 Bits * * * * *

Destination Data Dict Base * * ] &

F 3 ® & ®

d» 12 Bits * * * *

Lestination Subscript Bound & * x

& &® &

* * *

5 Bits & « *

Source Type x *

&® &

[ 4 &

Or 12 Bits * *

Source Data Dictionary 8ase &

*

X *

G» 12 Bits *

d

Source Sutscript Bour
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TYPE FIELD

2B 222 R RN EEREIE AR S LR NS S

® & & &

Kk kKb EE AK KX KA KA R AAKREARKAERAK ANK
*
&

*

®

Kk khkhkk kb bk K k&k
*

0 - Descriptor is on E.S.

&
*®
x*
0 = Use - data dicte entry

description

I = Use Data Dictionary
(Data Dict. Entry
base follous)

1 - Use tewmplate in E.S.
applied to data dic.
entrye.

* % ¥ X X » » x » »

AR KA AR R AR AkA kb kk Ak k kX
%

0 = Not subscripted

»

i = Subscripted» subscr?pt is cn Eefe
(12 pit subscript tound follows
data dict. base)

Function:
de This operator transfers inforration between:
1. Messages (or parts of messages)

2. Data contained within . BSase~-Lisit ‘and messages or
‘ parts of messages.

b The source and destination fields may te of the fol(ouing
types:
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TYPE MEANS OF DESCRIPTIGN

1. Base-limit data Cescriptor on EVALUATICN STACK

Ze Message Data dictionary entry number

J. Message array ata dictionary entry nurber and

element. subscript on the EVALUATICN STACK,

Ce

€e

is added to the data dictionary
entry nuwrber

4. Part of message The template on the EVALUATION
of message array STACK is to be applied to the
element 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 is used to obtain
the description of the destination field.

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

Nata is transferred from the source field to the desti-

nation field as in a character to character store opera-
tion:
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CONSTRUCT DESCRIPTUR BASE ZERQ
CONSTRUCT DESCRIPTOR DYNAMIC
CONSTRUCT DESCRIPTOR FORMAL
CONSTRUCT DESCRIPTUR FROM PREVIOQUS
'CONSTRUCT DESCRIPTOR LEXIC LEVEL

IX-1

COMPANY CONFIDENTIAL
B18ONO/B1700 SDL S-LANGUAGE
P.Se #2201 2389 (L)

ADD  3-5

ADD TIMER. SUBTRACT TIMER  3-132

ADDRESS  3-129

ADDT  3-132

AL 3-49

ALA  3-51

AND  3-16

ARITHMETIC OPERATORS  3-4

ARITHFETICS  3=5

ARRAY LOAD ADDRESS 3-S5l

ARRAY LOAD VALUE  3-49

BIN 3-8

BINARY SEACH  3-102

ESRC  3-102

BUMP VALUE STACK POINTER  3-7b

BVSP  3-76

cALL  3-82

CASE  3-83

CAT  3-19

coaD  3-3)

C0BZ  3-33

CODY  3-34

COFC  3-36

COFM  3-39

COLD  3-40

COLL  3-42

COMP  3-43

COPR  3=45

CORM  3-47

CHARACTER FILL  3-103

CHFL  3-103

CLEAR ARRAY  3-133

CLR  3-133

CNTR  3-84

CO-ROUTINE EXIT  3-85

CODE ADDRESSES  1-13

CONM  3-134

COMMUNICATE  3-134

COMMUNICATE WITH GISMO  3-135
 COMPOMNENTS OF THE S=MACHINE 1-2

3-33
3-34

3-39 |
345

3-42
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CONSTRUCT DESCRIPTOUR LOCAL DATA 5=63
CCNSTRUCT DESCRIPTOR OPERATORS 3=
CONSTRUCT DESCKHIPTUR PREVIOUS & MULTIPLY =43
CONSTRUCT DESCRIPTOR PREVIOUS and AnQD 3=31
CONSTRUCT DESCRIPTOR REMAPS 3-47

CONSTRUCT DESCHIPYUR», FORMAL CHECK 3=3¢
‘CONTRCL STACK MECHANISM 1-14

CONVERT 70O EINARY 3-8

CONVERT TO DECIMAL 3-9

COROUTINE ENTRY 3-a84

Cws 3-135

cxIrt 3=-8Y

CrCL 3-86

CYCLE 3-86

CATA ADDR 3-129
DATA ADDRESS 3-129
DATA ADDRESSES 1-12
DATA CESCRIFPICRS 1-7
DATA LENGTH 3-1390
DATA TYPE 3-131
DELK 3-166

DEBL ANK 3-106

CEC . 3=-9

DEL 3=-77

DELETE 3-77
DELIMITED TOKEN 3-105
CESC 3=-52 ‘
DESCRIPTyUR  3-52
0IsSP  3-136

DISPATCH 3-136

D1lv 3=

CLEN 3-130

ODMS_CALL 3-100

DTKN 3-105

oTYP 3=-131

pup 3-78

CUPL ICATE 3-78

ECI 3-87
ENABLE DISABLE INTERRUPTS 3-87
—EQL 3=-2

EXCHANGE 3-890

EXEC 3=-137

EXECUTE 3=-137

EXIT 3-88

EXIT» ENABLE INTERRUPTS 3-99

EXOR 3-16

EXTENDED ARITHMETIC OPERATORS 3=12

FCMP  3-138
FOUP  3-1%4

~ FETCH 3=139

FETCH COMMUNICATE MESSAGE POINTER 3-138



EURROUUGHS CORFORATION
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FIND CUPLICATE CHARACTERS

3-174
FORCE VALUE STACK 3=79
Fvs 3-79
GENERAL 1-1
GEQ 3=-2
GTR 3-2

HALY =14l
HARDWARE MONITOR
EASH I=142
HASH CODE
HASP 3=1l44
HMON 3=145

3=145

=142

IF THEN 3=90
IF THEN ELSE 3-89

TFEL 3-8y
IFTH 3=9¢
IL 3=53

iLa 3=54
ILFA 3=55

IN=L INE DESCRIPTOR FORMATS 1-17

INDE XED LOAD ADDRESS 3=54

INDEXED LOAD FIELD ADDRESS 3=55

INDEXED LOAD VYALUE 3-53

INITEALTZE vECTOR 3=197
INSTRUCTION SET 2=1
IVEC =107

L 3-56

LA 3-58

LAFA 3-60
LENG 3=146
LENGTH 3-1406
LEQ 3=2

LFA J-6l
LFaAP 3-62
LIT 3-63

LITN 3-64

-LOAD ADDRESS 3=58
LCAD ARRAY FIELD ADDRESS 3=60

LOAD FIELD ADCRESS 3-61

LOAD FIELD ADORESS FROM PREVIOQUS

LOAD LITERAL 3-63

LOAD NUMERIC LITERAL 3=64
LOAD NUMERIC CNE 3-68
LOAD NUMERIC ZERO 3-74
LOAD OPERATORS 3-48

LOAD SPECIAL 3=147

LOAD VALUE 3-56

LOGICAL NOY =17

LOGICAL OPERATORS 3-15
Lsp 3=147

IX=-3

COVMPANY CONFIDENTIAL

B1BOO/B1700 SOL S-LANGUACGE

I-62.

PaSe #2201 23R9 (L)
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LSS 3-2

MAKE DESCRIPTOR  3-565

MARK STACK  3-91 o

MARK STACK AND UPDATE  3-92
MCSC  3-65

MISCELLANEOUS OPERATORS  $-127

MKS  3-91
MKU  3-92
MOD  3-5
MLL  3-5

NOCL  3-148
NDL S<0PS  3$-148

NEG  3-10
NEGATE  3-10
NEQ@  3-2

NEXT CR PREVIOUS ITEM 3-66
NEXT TOKEN 3=109

ROV 3-17

NPIT 3-606

NTRH 3=1G9

ONE ~ 3-68
OR  3-16
OVERLAY  3-149
OVLY  3-149

PADR 3=151 ‘ :

PAGED APRAY DESCRIPTORS 1-10
PAKITY ADDRESS 3-151

PRFL 3-152

PROCEDURE OPERATORS  3-381
PROF ILE 3-152

ROCS  3=150

ROIV  3-11 ~
ROUC  3-111 - ‘

READ CASSETTE  3-150
REDUCE  3-111

REFA  3-79

REFER  3-69 ,

REFER ADDRESS  3-70

REFER LENGTH  3-71

REFER TYPE  3-72

REFL  3-71
REFR 3-69
REFT  3-72

REIN 3=153

REINSTATE 3=-153

RELATED PUBLICATIONS 1-1
RELATIONAL OPERATORS 3-1
RETURN 3-95 '
"RETURN FORMAL CHECK 3-93
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REVERSE ARITHMETICS  3-11
RMOD  3-11

RSUB 3-11

RINC  3-93

RTRN  3=95

SAVE STATE  3-154

SEARCH & SCAN UPERATORS  3-101
SEARCH LINKED LIST  3-114
SEARCH SDL STACKS  3=-121
SEARCH SERIAL LIST  3-119
SLL  3-114

SNDL  3=27

SNOR  3-28

SORT SEARCH  3-116

SCRT STEP DOWN  3-118
SORT SWAP  3-122

SORT UNBLOCK  3~124

SSCH  3-116

SSD  3-118

SSL 3-119

SSS  3-121

SSWP  3-122

sS1 3-20

ss2  3-22

SS3  3-24

STACK OPERATORS  3-75
STO0  3-29

STORE DESTRUCTIVE  3-29

STORE NON-DESTRUCTIVE, DELETE LEFT
STORE NON-DESTRUCTIVE, DELETE RIGHT
STGRE OPERATORS 3=26
STRING CONCATENTATION
STRING OPERATOKRS 3-18
sus 3-5 ‘
SUB=STRING» THREE PARAMETERS

3-19

3=24
SUB=STRING» THWO PARAMETERS 3=22
SUBSTRING, ONE PARAMETER 3-29
sSugrt 3=-132
SVYST 3=154
SKAP 3-155

~THE BASE-LIMIT AREA 1-4

THRE AC VECTOR
TRANSFER NESSAGE
TRANSLATE 3=125
TVEC 3-123

3-123
3=157

UBLK
UNDC 3-98

UNDOD 3-97

UNDO CONDITIONAL 31-98

USE OF THE EVALUATION STACK

3=124

1-19

IX=5

_ COFPANY CONFIDENTIAL
818430/81700 SDL S~LANGUAGE
P.S. #2201 2389 (L)

3=27
3=2¢
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VALUE DESCRIPTOR  3-73
vosC  3-73

XADD 3-13

XCH  3-80
XCIV  3-13

XFRM . 3=157
XLAT  3-125
XMOD  3-13
CXMUL  3-13
XSUs  3-13
XTET  3-99

0T 3=74



