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BURROUGHS CCRPORAVION COMPANY CONFIDENTIAL

COMPUTER SYSTEMS GROUP 81800/B1700 SDL S-LANGUAGE
SANTA BARBARA PLANT P.S. #2201 2389
GENERAL

This product specificaticn will describe the basic components and
operators of the B18C0/B170C SDL S-~Languager including its STACK
MECHANISM» DATA DESCRIPTORS, and CODE and DATA ADDRESSES. After a
prelirinary discussion of the structure and operation of the
S-Machiner its operators will be explaired in detail.

RELATED PUBLICATIONS
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NAME NU¥BER
SDL/UPL COMPILER P.S. 2212 5389
81800/817C0 SOL (BNF VERSION) P.S. 2212 5405

81800/B1700 SYSTEMS REFERENCE MANUAL #1057155
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COMPONENTS OF THE S=MACHINE
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The SCL

l.

3.

Se

S-Machine is composed of the following basic elements:
Base~limit area

This is the memory area for program cata. It is the <c¢nly
area that is directly addresssble arc thus mccifiable by
SDL S-ops. This area 1is bounded by btase and Llimit
registers. All "absolute” data aogdresses in the S+=machine
are expressed as a bit cffset from the base register. For
addresses to be atsclute in fact» a prcgram's base
register must be zerc. The area is broker 1intc two
divisions; static memory {(from base register tc <cyramic
mremcry base) which is occupied by the SCL stackss and
dynaric memory (from dyramic memcry base to the Llimit
register) which is used for virtual dats memorys i.€. SOL
paged array page tables asnd resident pagese.

Run stucture nucleus

This c¢ontains information used by the NMCP ang SOL
interpreter to implement an instance of the S=machines
i.€e a running SDL progrem.

Code segments and segment dictionaries

Ccde Segments are virtual as in the other wmachines, but
the Code Segment Dictionary is itself segrerted.
cecrrespording to the psge~segment concept in the SOL
larnguage. fach entry 1in & Master Segment Cicticnary

represents 3 page of segments in the source program and
points to a sub-dictionsry with the &ertries for those
segments. The Master Segment Qicticnary is

non~overlayable; the sub=-gictionaries may be cverlaic.

File infermation blocks (FIB's) and FI3 dqdicticnary

These appear in (virtusl) memorys, one FIB per open file in
use by the running prcgrams, wused by the system for
input/cutput operationse.

Recisters
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These may be either
depending

interpreter.
instruction

the

all stacks.
same
information
overflowse
initialized

the

carareter

manual)d.

files:

1

and number of registers irportant only taoa the SDL
Logically, they <consist of the next
pointer {(page» segments, ang cisplacerent),
current texic level» and the stasck top pcirters for
Current LL and the DISPLAY stack peointer are
register. in registers is encugh
about stacks to check fer stack
Underflows are not cdetectec. HRegisters are
from scratchpac area of the prcgram
block in the code file. (See MCF reference
This area has the following format in SDL code
SCRATCHP AD»
2 FILLER BIT(48)»
2 PPS.8ASE BIT(24),
2 FILLER BIT(24)»
2 ES.BASE BIT(24)»
2 ES.PPS.BITS BIT(24),
2 VS.BASE 8ITC24),
2 FILLER BITL{24)»
2 CS.BASE BIT(24)»
2 CS.BITS BIT(24),
2 NS.BASE BIT(24)>»
2 FILLER SIT(24),
2 DISPLAY.BASE BIT(24), .
2 FILLER BIT(4),
2 PROFILE.FLAG BITCi),
2 FILLER BIT(19)>»
2 VS.BITS BITC24)»
2 NS.BITS BIT(24),
2 E£S.BITS BIT(24),
2 PPS.BITS BIT(24)5

in herdware
cn the state cf the S=machine.

COMPANY CCNFIDENTIAL
81800/B1700 SDL S-LANGUAGE

PaSe

registers or

#2201 2389

in wermory

The exact format

See the MCP Refzrence Varual for a more general discussion

of code files:,

and

run structuress
the various dictionaries.

to all the B1800/B170C S=machinese.

rake

use of data segments and
implementing virtual dats via an SDL

file

data

informaticn
These concepts are

segment
intrinsic

blccks»

cicticnary,
insteade.

cemrmon
Note that SCL does not
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THE BASE-LIMIT AREA

The space is divided as sho
ingicating the direction cof

AR AR R A RRR R RS AR AR AR RAKN kR
* * *
* * *
*VALUE NAME «DISPLAY*CONTR
*STACK STACK*STACK ~STACK

Ak ww=) - * -y * -
* * *
* * *

IR RS EE R ERES S SRS ARERE S S
*
*

*x*x BASEL.REGISTER

FIG

VALUE STACK

NAME STACK

DISPLAY

COMPANY CCNFICENTIAL
B1B800/E1700 SCL S-LANGUAGE
P.S. #2201 2387

wn in the diagram belowsr with the arroms
growthe.

I E R ERLEREE SRR R LN RRRERRRE SRR EERER IS EERSES

® *x DM x
* * Y E *
DLAEVALUATICMN PROGRAM® N M *
*STACK STACK* A O *
> % ——) (== * M R *
* * [ Y *
* * *

AKX RR KK AR A AR AK KRN A RAAARRARRRY kXA hAARERAAK

*
*

LIMIT REGISTEF %«

URE I.1 .5DL STACKS
Entries are values of o©ata items,
artitreéery in Lergthe. the

cheracteristics of which are kert in
descriptors in the NAME arg EVALUATION
stackse

Entries are DATA CESCRIPTCRS, 48 Dbits
in lengthe one descriptcr fcr every

data identifier which s currently
active {(not necessarily acddressaole) in
the prograr. The descriptcr fcr an

array 1is 96 bits tongs cccupying twc
NAME STACK entriese

The NAME STACK is dividec 1irtc stack
framess each frame conrtaining the
descriptors for the names ceclarec in
one invocation of g procedure. Not all
of these stack frames ccntain
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CONTROL STACK

. COMPANY CCNFICENTIAL
81800/81700 SOL S-LANGUAGE
P.5. #2201 2389

descriptors which are currerntly
accessible. The display cortains
pointers into the NAME STACK, cne
pointer for each Lexic Level less than
or equal to the current Lexic Level.
Each rpointer locates the Lase of the
frame for currently acdressable names
at that level. These entries are 32
bits Llong. For further cdiscussicn of
the display mechanism, the reader
should consult literature on the
implementation of ALGOL 60.

Here are the NAME STACK pointers which
Ltocate the stack frames fcr every
active oprocedure. Each tire a prccecure
which requires local cata cr parameter
allocations. (i.e.s recuires space on
the NAME STACK) is entered, & new entry
is pushed onto the CCNTRECL STACK to
point to its NAME STACK frame. Since
the VALUE STACK contairs the cata
associsted with NAME STACK cdescrirtcrs,
it too is divided into frames and the
base of each frame is recorded ir the
CONTROL STACK &s it is allccatec. In
addition to these two pointers, each
entry contains the Lexic Level of the
calling procecure anc¢ the Lexic Level
of the current entry. These are used by
the S=-Machine to maintain the DISPLAY.
The fcrmat of a COANTRCL STACK entry is:
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KRR AR R AR KA R AN R AN N RN AR AR AR AARN R R AN AN A AR R AR R AR TR AR AR AR A A Ak
® * X * *
* NAME STACK POINTER » EXITEC » ENTERED « VALUE STACK POINTER =
* * LL 'Y LL * *
* * a * *
AR AR KRR A kR AR AR NN R KRR AR AR AN AR A AN R A RN A AR AR AR KRR AR A A A AN R AR R A kw

20 BITS 4 BITS 4 BITS 20 EITS

FIGURE I.2 CONTRCL STACK ENTRY FCRMAT

EVALUATICN STACK The EVALUATION STACK is wused tc hold
data cescriptors fcr the evaluaticn of
expressions (expressions are compiled

into reverse rpolish strirgs)e. It s
also used to build actual ©pararneter

descriptors prior to their being
transferred to the NAME STACK for a
procedure call. Space for data curing
expression evaluation is allocated on

top of the VALUE STACK which is. kept up
to date as cdescriptors are cusheg on
and porped off the EVALUATICN STACK.

PROGRAM POINTER STACK With the exception of the cycle

operator used fcr Lcecpings atlt
transfers of contrcl in the SCL machine
are cone via call=type operatcors. The
next instruction pointer is savec for

subsequent «ra2turn bty pushirg it c¢nto
the PROGRAM POINTER STACK. The format
of an entry in this stack iss

2 A A SR R EE R ERESRASSEEEERSARIE R R RERERES RS SRR RSN ]

* * &* *
* SEGMENT * PAGE « . DISPLACEMENT *
* * * *

LA RS SS SRS R R RERNEREERES R RS SR ERRRERRRRRRR SRR RN ]

6 BITS 4 BITS 22 BITS

FIGURE I.3 PROGRAM PCINTER STACK ENTRY FCRMAT
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DATA CESCRIPTORS

Simple (scatar) descriptors are 43 bits in 1lengths, with the
fcllowirg ferrmats:

KKK KEAE AR RKARNKRE AR AN ANNKRAERRARR AN R A AN R AN AR A SR RN R AR R A AT A&

* * * *

« TYPE * LENGTH * ADDRESS *

* * * *

AR AR AR R KRR A AR AR AR AR AN KA AR R AR AR KRR A A A AN AN AR AR AR KRR KA
& BITS 16 BITS 24 BITS

FIGURE I.4 SIMPLE DESCRIFTOR FCORMAT

The address is specified as a bit offset from the base recister
(which 1is alsoc the base of the VALUE STACK). The Llength 1is
expressed in titss regardless of the type.

One of the tits in the type field indicstes whether or rct this 1is
an ARRAY DESCRIPICAR. Wwhen this bit is cn» an additioral 48 bits of
infcecrraticn is appended giving the follcwing formats

I A SR AR SR EAE RS A RER AR EREREERESEEEREEEERESREEREEERENEESEES D]

* * x *
« TYPE * LENGTH CF * ACDRESS CF *
* * ENTRY * ARRAY *
* * * *

KAKRKAXERARARKARAEARRAEKEARKAAE RN AR A Ak ARARA AR RN A AR KRR AN A AR R AR R A KRR A ® A X

* * * *

* PAGE * LENGTH BETWEEN + NUMBER CF *

«SUBSCRIPT+ ENTRIES * ENTRIES *

* SIZE * * *

* * * *

AKX KRR ERKEKKAARKAKKKARKN AR R EARARR AR ARR AR R A RAKRKAR A AR A AR KKK X &
8 BITS 1¢ BITS 24 BITS

FIGURE I.5 ARRAY DESCRIPYCR FORFMAT

The Page Subscript Size is only used when the PAGED ARRAY bit is aon
in the type fielde It specifies the number of bits to shift an
Array Subscript to obtain the ccrresponding Fage Subscript (Page
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sizes are always a power of two in SOL).

The length between entries is the difference tetween the adcdress of
cne element and the address of the previous element. This must be
greater thar cr ecual to the tength of one entry.

The Type Field of a descriptor has a single format, even thaough
scme bits are not meaningful in all contexts.
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I BB SRR R EAS AR RERE RS R RS REEEERESE]
* * * & * x * *
* 1 * 2 « 3 « 4 « 5 »« f « 7 %«
* & * * * * * X
Ak K RXAE KRR AR RARARAKA A AKEAARKLE AER
* * & * * * *
* * * * * *
* * * *okk ok ok ® kx4 1 => length VARYING{(x)
* * & * ®
® * * * *
* * * * *%xx 1 => PAGED array (bit 2 must
* * * * also be on)
* * * *
* * * «x%x data type: 0C => 81IT
* * * 01 => FIXED
x ox 10 => CHARACTER
* * * 11 => type VARYING{x)
* L 4 *
* * kkx ] => contiguous array i.e.» length betweern
* * elements = length of one element. (bit
* * 2 must also Lte on.)
* *®
* *x%x 1 => array
*
«*x 1 => non-self=relative {(rust be on if bit 2 is on)

¢ => self~relative

*x name=value bit 1 => value
C => name

(used only when the cdescrigtor

is on the EVALUATION STACK)

(*) Only wused 1in the type field of in-line
descriptors which are arguments of a CCFC
operator and in the argument to a RTNC operatcre.
The CODFC operator also uses BIT & in a differert
ways it indicates a varying array bounc. Ir-lire
descriptors for other c¢perators wuse B8IT ¢ to
incdicate the presence of a filler fieloc. See
IN=-LINE DESCRIPTOR FORMAT.

FIGURE 1.6 DESCRIPTOR TYPE FIELD FCRMAT
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khen the data itself is 24 bits or less in Llergths, it may be
contained directly in the address portion of the descriptor, thus
requiring Lless storace. In this case», the descriptor is saic tc be
self-relative and the non-sel f-relative bit is off..

The use of the NAME=-VALUE BIT is to distinguish, in the EVALUATION
STACK» between descriptors which had an associated value lcaced or
the VALUE STACK when they were pushed cn the EVALUATICN STACKs and
those wWhich did nct. The purpose is to signal that & data itenm
should be cut back from the VALLE STACK whenever this descriptor
is cut back from the EVALUATICN STACK. The bit can only be set in
ren-self~relative descriptorse.



1-11

BURROULGHS CORPORATION COMPANY CCNFIDENTIAL
COMPUTER SYSTEMS GROUP 81800781700 SCL S=LANCUAGE
SANTA BARBARA PLANT PeS. #2201 2389

When the PAGED bit is on in an array descriptors the acdress field
cf the descrictor does not point directly to the arrzy», but rather
is irnitialized to zero. An array load cperator (ALA» ALY will then
detect the first access to the array ard invoke the SCL virtual
memory manager to build a page tzble ir dynamic memory. This table
will be non-overlayable ana the descriptor address field will be,
set to the page table address. The tatle contzins ore entry per
array pagesr each with the format telow:

KA AE KRR KKAKAKKRAR RN KK AK R KK AR KA AR K ARAKRAAE AR A RKARL

* * *
* STATUS ADDFRESS : *
* * *

AR E AR KA AR AR KRR AR AR KRR RE R AR AR AR AN AR AR AR KA AR AR KR

4 BITS 24 BITS

FIGURE I.7 PAGE TABLE ENTRY FORMAT
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STATUS FIELD

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

bit 1 to be read only 1 => the next time this rage is
: rolled outs, turr this bit cff
and bit 2 on.

bit 2 read only 1 => this psge may te cverlaid

Wwithout recllirg it out to cdiske.
bit 3 wunused

Ar address field ¢f zero indicates that this is s previcusly
unaccessed page and may be createc without neec¢ for a recllin.
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DATA ADDRESSES

R e a4 W R e WS ey s

The S~Language addresses data via descriptors on the NAFE STACK. At
any point in an SDL program every accessible data iter mnay be
cdescribed by the Lexicographic tevel at which it was ceclarec and
its crdiral location (cccurrence numter) within the ceclaration
section. at that level. A date addresss, thens, consists of these twc
numters which uniquely lccate a descriptor in the MNAME STACK.
Addressing is dcre by using the CISPLAY to lccate the NAME STACK
frame corresponding to the requirec Lexic Level. ang the
occurrence number to locate the descriptor withir that frame. For
ccmpactnesss, data addresses have a type field which incicates the
sizes of the cther fieldsr» as indicateo below: .

Ak kR khhhhkhkhkbkh kb A hkhkhkhk Akt kA khkhk kAt hk Ak A AN KA Ak ARk

* * * *
«TYPE « LEXIC LEVEL +~ QOCCURRENCE NUMBER *
* * . * *
ARk kR R KA AR A I RN A kR R AR AR AR KA KA R AR AR ARR AR R KRR AR
2 BITS 174 BITS 5710 BITS

FIGURE T.8 DATA ADCRESS FCRMAT

TYPE LEXIC LEVEL BITS CCCURRENCE NUMBER BITS TOTAL BITS
00 4 1C 16
01 4 5 11
10 1 1¢ 13
11 1 5 8

when only one bit is used for Lexic Levels 0 means Lexic Level O
and 1 is taken to mean the current Lexic Level, whatever it may
be. '
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COOE ADDRESSES

. s e R G Wn AS We NS s WO w0 W

Ccde addresses appear as arguments of operators which effect
transfers of control. They are divideo into tHree gartss the rpage
rumtber which selects the segment dictionary pages the segment
number which selects the segment dictionary ' entry within that
pages and the displacement which spacifies a Hit offset withir the
segmerte. For compactnesss these numbers are €ncoced ir different
fiela sizes depending on a type field.

AhkARRR AR A RNA KRR RAR R R A AR RN AN A XA KRR AR R KRR ARNR AR R A A AR AR RN R AR KA AR &

* x * * *
* TYPE = SEGMENT * PAGE * DISALACEMENT *
* * * * X

AEAKAKKAKKRNAKAKRR AN A RSN AR R K AR AR AR AN AR RN A AR AR AR AR R T A kR Ak hk

3 BITS 0/6 BITS 0/4 BITS 12716720 €1ITS

FIGURE 1.9 CCDE ADCRESS FCRMAT

TYFE SEGMENT BITS PAGE BITS DISPLACEMENT BITS TCTAL BITS

W A N R OhER D AR W W W WS R W A B RS R AN R WP W SR W e B R N WA AR G ED EE AN YR MR W GRS AR AR S W e W - am wn -

000 CURRENT CURRENT 12 15
001 CURKENT CURRENT 16 19
C10 6 CURRENT 12 21
011 6 CURRENT 16 25
100 € ] 12 25
101 € 4 16 29
110 6 4 20 33

111 NULL ADDRESS

The Null Address (Type 111) is only used bty tHe CASE cperator and
the length of the other fields is the same as the length of those
fields 1n the other arguments to the csse. The other fields are

not used anc are all zeroe.
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CONTROL STACK MECHANISH

* * * * *
* * * * *
* ® * * *
* * * * =  CCONTRCL
* * * * * STACK
* * * 3 *
* * & * *
& * * * *
* 20 Bits * 4 x4 X 20 Bits *
K W e W e o m - Soeanew § W t - ¥ ®Semseeaewessswewse - - * £ * *
* NAME STACK POINTER« * * VALUE STACK POINﬂER* *
***t**k***k*******ﬁ****kitk*****k*ii*‘i*kt*****#*** *
* *x *
. * * *
EXITED LEXIC LEVELxx« x««ENTERED LEXIC LEVEL *
: CONTROL
- STACK
PCINTER
CURRENT CCNTRCL REGISTER
20 Bits 4 Bits 4 Bits 20 Bits
t**i****t******t****t********‘l’***‘**kt*t***t***{**************t*****
* 4 * ' 4 *
* CURKENT NAME STACK PTR~ * * CURRENT VALUE STACK PTR
x * * * *

A KR R A AR AR kKR KRR Ak ARk A A AR A AN KA R A AR R AR R AR AN R A A A KM R A AN R AR KA R Rk kK&
* * ‘
* **FTLLER
CURRENT LEXIC LEVEL*xw»x
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The foellowing SDL declaration is used by algorithms shown uncer the
cperators which affect the CONTROL STACK

CECLARE

01 CONTROL.STACK (CS.SIZE)  BITC48),
02 CS.NSP BITC2C)»
02 CS.EXITED.LL BIT(4)»
02 CS.ENTERED.LL BITC4)»
02 €S.VS?P BIT(20)»

01 CURRENT.CONTROL BIT(48),
02 CURRENT.NSP © BITC20),
02 CURRENT.LL BITC4)»
62 FILLER  BIT(4)»

02 CURRENT.VSP BIT(2C)»

(CSP» ICSP) FIXED;

CSP:=0s;
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The SDL operators that use the CONTRCL STACK mechanism are:

MKS

CCFM

CCFC

MKU

EXIT

RTRN

RTNC

XTEI

MARK STACK

CONSTRUCT DESCRIPTOR, FORMAL
CONSTRUCT DESCRIPTOR- FORMAL CHECK
MARK STACK AND UPDATE

EXIT

RETURN

RETURN FORMAL CHECK

EXIT» ENABLE INTERRUPTS
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IN-LINE DESCRIPTCR FORNATS

e mOYoGCaweeaew e e

FCR CCNSTRUCT DESCRIPTOR OPERATORS

AR VD e S M SR AR S A L R AR e W G WS R W WA WS WE ab W WD AR W W W b S

SIMPLE DESCRIPTOR

Nctess

8 BITS 6717 BI1TS 6/17 BITS
AR E R R KRR AR AR AR RA AN RN AR A AR R KA KRR AR KA A £k
* TYPE * LENGTH * FILLER *

kA AR Ak AARA AR KAk AN Ak A AAE Rtk khkhk kA k&
*

xxx OPTIONAL

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

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

ARRAY DESCRIPITOR

8 BITS 6717 BITS 6717 BITS

I E S A EZE R EEAEAE SRS S E SRS SEIERSEREESREREES RS AR RERESES]

« TYPE «  LENGTH CF ENTRY &« FILLER =

22 Z 2R R RS RS R E SRR R ERERERERRR SR RS R RER R EESE RS R EEE B ISR,
*

CETICNAL
*
AR AR AR R R AR AR AR AR AL AR AR RA KA A KA K
* *
6/17 BITS & BITS : 6/17 BITS
Eh R KA AR A N KRR AR R R AR KA AR TR AR AR A AR AR R AR T & Ak
* LENGTH BETHEEN « « NUMBER OF ENTRIES =
A kAR AR R AR R AR R KRR R AR AR AR KR AR A AR R R R AR R Ak kAR
*
*

sxx For paged arrayss» this is the

the

number of bits of the subscript
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Notes:

Ze

3.

neeced to obtain the page
subscript (See AL: Array Loacd).

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

The length between cption is present orly whenrn bit
three of the type field is off (=0).

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

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

If tit six of the type field is ¢cn, then bits zero
and three will be off.

The fields marked "&/17 BITS"™ are encocec as fcllcws:

First Bit Meaning
0 S bits follow
1 16 tits follcw
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USE OF THE EVALUATION STACK

Many cf the SCL S-ops take operands from or leave results on the
EVALUATIGN STACK. In fact, only the descriptcr of the cperard is
cn the EVALUATION STACK itself while the cata, that is» the value
cf the operard» may be in the descriptor or elsewhere ir the
base~limit area. Conceptually, hcwever, it is an operand with
which the S-cp 15 dealing. There are two classes of <cperancs or
results which may te on the EVALUATION STACK:

Address operands:

The descriptor is a pointer to the value of a declared
cata item. The descrigtcr on the EVALUATICM STACK is
ncn=-sel f~relative and its name~vslue ©bit is c¢ff. This
tyre of operand is sperepriate for use a3s the cestiration
cf an S-cp which moves dsta.

Value operands:

There are two classes of value operancse.
Self=-relative:

The descriptor on the EVALUATION STACK is marked
self=-relative ana 1its name~value it 1is cff.
Instead of the :ddress field o¢f the <cescrigtor
being a pointer to the datar» the data itself s
contained 1in the address field of the cescriptor.

Non=self~relative?

The descriptor cn the EVALUATION STACK is rarked
non-self-relctive anc¢ its nrame=-value bit is on.

The data is on top of the VALUE STACK» locatec by
the address field in the descriptor. When this

type of operand is remaved frow the EVALUATION
STACK» its value is removed from the VALUE STACK
as well.

Value operands are temporary values &s opposed to actual
variables of the program,.
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requires
it does not make senses
cperand of a STUOD (store destructive) to
restrictions
specifically
interpreter but,

A particular
particular

destiraticn
cperard.
usually

operarcs
examples

cperancss
indicated,

Scme S=ops put
concerning type or length.
restrictions are not checked oy the
the results cf the operation are urdefinece.

-
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INSTRUCTION SET

Op codes are fours» six» ten or thirteen bits ir length. The lengths
have been assigned according ta static frequercy of the S=cps thus
ccrpacting ccde space as much as possitlee.

RELATIONAL CPERATORS

NAME MNEMONIC CP CCOE ARGUMENTS
ECUAL TO £QL 1010 01

LESS THAN LSS 1111 01 10160

LESS THAN CR EQUAL TC LEQ 1111 €0 1110

GREATER THAN GTIR 1111 OC 1001

GREATER THAN OR €QULAL TO GEG ' 1111 0C 1101

NOT EQUAL TO, NEGQ 1010 1¢

NAME MNEMCNIC CP CCDE
ADD ADD 1011 01
SUBTRACT sus 1011 10
MULTIPLY MUL 1111 0C 0101
DIVIDE D1V 1111 O0C 0110
MCDULO MOD 1111 €0 0111

REVERSE SUBTRACT RSLB 1111 1C 1100
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REVERSE DIVIDE A RDIV
REVERSE MCpuULC RMOD
NEGATE NEG
CCNVERT TO DECIMAL DEC
CCNVERT TO BINARY BIN

EXTENCED ARITHMETIC OPERATORS

TGS ER R R A T R D AL G WP W W R e A AR R WS WP WY W WS UR WM W ae

NAME MNEMONIC
EXTENCED ADOD XADD
EXTENCED SUBTRACT XSiL8
EXTENCED MULTIPLY - XHUL
EXTENDED DIVIDE XD1v
EXTENCED MGOULD XMOD

LOGICAL OPERATORS

NAME MNEMONIC
AND AND

CR OR
EXCLUSIVE-UR EXCR

NOT NOT

COMPANY CCNFIDENTIAL
B1800/E1700 SCL S-LANCGUAGE

Pe

1111 16 1101

1111
1111
1111

1111

cP

1111
1111
1111
1111

1111

1111

11118

1111

1111

10

01

1€

1C

11

11

11

11

11

0cC

00

1110
0111
1000

1001

1100
1100
1100
1100

1100

Se.

011
1C0
101
110

111

#2201 2389

ARGUMENTS
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STRIVG OPERATORS

NAME MNEMONIC 0P CODE

CONCATENATE CAT 1100 11

SUBSTRING ONE S$S1 1111 11 0100 TsVslslL
SUBSTRING ThO 552 1111 0¢C 1600 TsV
SUBSTARING THREE 5§82 1010 00 TsV

STORE OPERATORS

NAME : MNEMCNIC (P CCDE ARGUMENTS
STORE DESTRUCTIVE 5105- 0015 ------------
STORE NON-DESTRUCTIVE LEFT SNDL 1010 11

STORE NON-CESTRUCTIVE RIGHT SNDK 1111 0C 0100

CCNSTRFUCT DESCRIPTOR DPERATO”S

NAME MNEMCONIC 0P CCDE ARGUNLNTS
CONSTRUCT DES. BASE ZERO CDR2Z 1111 1¢ 0100 DESCRIPTOR
CONSTRUCT DES. LCCAL DATA CDLD 1110 OC Ns DESHlraewnr

\ DES#r
CONSTRUCT DES. FORMAL CDFM 1111 01 0001 LLsE
CONSTRUCT DES. FORMAL CHECK CDFC 1111 11 1101 COO LL»E»DESKlsecwr

DES#rn

CONSTRUCT ;DES. FROM PREV. CDPR 1116 1¢ Ne DES#lrecer

CES#N



BURROUGHS CCGRPORATION
CCMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

CCNSTRUCT DES. FRCM PREV.
& ACD

CCNSTRUCT DES. FROM PREV.
L MULTIPLY

CCNSTRUCT DES. LEXIC LEVEL

CCNSTRUCT DES. REMAPS

CONSTRUCT DES. DYNAMIC

CDAD

covp
CoLL

CDRM

coDy

COMPANY CCNFICENTIAL

B1800G/81700 SCL S-LANGUAGE

1110

1111

1111

1111

1111

PeSe #2201 2389

01 N’ DES#I’--.'
' DES%n
lc 0101 N’BES#I’..QD
CES#r
1€ 0C11 TYPE=-LL-CC»
DESCRIPTIOR
00 1111 DESCFIPTOR

11 1110 0CO TYPE
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LGCAD QPERATORS

NAME MNEMCNIC 0P CODE ARGUMENTS

MAKE CESCRIPTCR _ MDSC 1111 10 1010

VALUE DESCRIPTOR VDSC 1111 01 10CCC

CESCRIPTOR DESC ilOC 10 TYPE-LL-CC

NEXT CR PREVIOUS ITEM NPIT 1111 01 11C1 vV, TYPE-LL-OC

LOALC L 1101 00 TYPE~LL=OC

LOAD ADLRESS LA 0QG¢C TYPE=LL-0C

LOAD ARRAY fIELD ADDR. LAFA 1111 11 1111 011 TYPE» LENGTH

LOAD FIELD ADDRESS LFA 1111 11 1111 001 TYPEs OFFSET»

- LENGTh»

TYPE=-LL-OC

LCAC FIELD ADDRESS

FROM PREVIOUS ‘ LFAP 1111 11 1111 010 TYPE» CFFSET>»
LENGTH

ARRAY LCAD VALUE AL 1111 01 1160 TYPE~LL-O0C

ARRAY LOAD ADCRESS ALA 11C1 01 TYPE~LL-0C

INDEXED LCAD VALLE IL 1111 01 0C00 TYPE~LL-OC

INDEXED LOAD ADDRESS ILA 00C1 TYPE-LL-0C

INCEXEC LOAC FIELD

ADDRESS ILFA 1111 11 1111 00O TYPEs, CFFSET»

LENGTH
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LOAD LITERAL

LOAC NUMERIC LITERAL
LCAC NUMERIC ZERO
LOAD NUMERIC CNE

REFER

LIT

LITN
2071

ONE

REFR

COMPANY CCNFIDENTIAL
B1800/81700 SCL S-LANGUAGE
P.S. #2201 2389

010C TYPE» LENGTH,
LITERAL

0011 LITERAL

0101

011C

1111 11 1111 1060
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STACK OPERATORE -

NAME MNEMCNIC
BUMP VALUE STACK POINTER BVSP
CUPLICATE Dup
CELETE DEL
EXCHANGE XCH
FOKCE VALUE STACK FVS
PROCECURE OPERATORS -

NAME MNEMCNIC
CALL CALL
IF THEN IFTH
IF THEN ELSE IFEL
CASE CASE
UNDO UNDO

8180

1111
1100
1111
1011

1160

1101

1111

1060

COMPANY CCNFIDEANTIAL

0/7€17C0 SCL S-LAMCUAGE
PeSe. #2201 2339
CCDE ARGUVMENTS
16 1011
00
0C CC11
0c
01
CCDE ARGUVMERNTS
TYPE-SEG-
FAGE-CISP
TYPE-SEG-
PAGE-CISP
1¢ ADDR TYPE,TYPE-
SEG-PAGE~DISP
01 0100 # CF ACDR», ADDR
TYPE» TYPE-SEG-
PAGE‘DISP’Q..'
TYPE-SEG-PAGE-
CISF
# OF LEVELS
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UNDC CONDITIONALLY
RETURN

RETURN FORMAL CHECK

EXIT

| CYCLE

MARK STACK

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

CO-ROUTINE EXIT

SEARCH & SCAN OPERATORS

AR A M G T SR G WS WP WE WS N R GRS D N N e

NAME

"REDUCE

SEARCE SDL STACKS

SEARCH LINKED LISY
SEARCHF SERIAL LIST
SORT SEARCH

THREAD VECTOR
INITIALIZE VECTOR

SORT STEP DOKN

UNDC
RTRN

RTMNC

EXIT
cYCL
MKS
MKL
EDI
XTEI
CNTR.

CXIT

MNEMONIC

RDUC

S$§S

SSCH
TVEC
IVEC

SSC

‘1111 11

COMPANY CONFIDENTIAL
B1800/81700 SOL S-LANGUAGE

P

1111 01 Q011

1111 01 0101

1111 11 1101

1101 11
1110 11
1011 11
1111 01 1111t
1111 11 0101
1111 11 Q110
1111 11 1010

1111 11 1010

CP CCDE

1111 11 1001

1111 11 1110

1111 01 1010
1111 11 1000
1111 11 1011
1111 11 1C11
1111 11 1011

1011

So

0C1

aQo

Q01

1C1

0C1

#2201 2389

# CF LEVELS
¥ OF LEVELS

# CF LEVELS,
TYPE,LENGTH

¥ UF LEVELS

DISPLACEMENT

LL
v

Ved CF LEVELS

# OF LEVELS

ARGUYENTS

VARIANTS,
LL=06C

- COMPARE TYPE

000
100
001
000

010

COMPARE TYPE

TYPE-
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SORT SHAP

SCRT UNSBLCCK

CELIMITED TOKEN

NEXT TOKEN

CEBLANK
CHARACTER FILL
TRANSLATE

FINC CUPLICATE CHARACTERS

MISCELLANEGUS CPERATORS

AR A AN R A RN A WD G M BN WD W R G A a3 A ws ue

-

NAME

TRANSFER MESSAGE

HASH CGLE

SHAP

FETCH

FETCH AND SAVE
DISPATCH

HALT

REAC CASSETTE
LENGTH

LOAD SPECIAL

CLEAR ARRAY

SSWP
UsaLK

DTKN
NTKN

DBLK
CHFL
XLATY

FoLp

MNEMONIC

HASH
SWAP
‘FECH
FECS
DIsSe
HALT
RDCS
LENG
Lsp

CLR

1111 11

COMPANY CENFIDENTIAL
B1800/7E1700 SCOL 5-LANGUAGE

P

1111 11 1011

1111 11 1011

1111 11 1C01

1111 11 1001

1111 11 1001

1111 11 1001
1111 11 1110

1111 11 1001

CP CCDE

1111 11 1010

1111 11 1600

1111 01 0110
1111 0C 1100
1111 11 1110
1111 01 1011
0010
1111 01
1111 1C 0000
1111 01 1110

1111 1€ 0111

Se

101
011

cC1

cce

010

10¢C

101

c11

€10

cc1

011

Q010 -

#2201 2389

TYPE-LL-CC»
DEL1» CELZ

TYPE-LL-0C>»
SEPARATGOR, V

TYPE-LL=-0OC

ARGUNMENTS

CESTLVARTASLES
SCURCE VARIABLE

VARTANT
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COMMUNICATE

REINSTATE

FETCH CMP

DATA ACDRESS

SAVE STATE

HARCWARE MONITOR
OVERLAY

PROFILE

PARITY ACDRESS

EXECUTE

COMMUNICATE WITH GISMO
ACD TIMER

SUBTRACT TIMEF

COMM
REIN
FCMP
ADCR
SVST
HMON
avLy
PRFL
PACR
EXEC
CHG
ADOT

SUBT

1111
1111
1111
1111
1111
1111

1111

1111

1111

1111

1111

1111

1111

COMPANY CCAFIDENTIAL
B1800/E1700 SCL S-LANGUAGE
P.S.

1C
1C
1C
01
11
11
11
1C
11
11
11
11

11

0110
0001
0010
1001
0001
0011
0CQo
1111
0111
1110
1110
1100

1100

c10

110

000

001

#2201 2389

ENTRY ANUMBER
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RELATIONAL CPERATORS

NAME MNEMONIC
E€uAL TO | EQtL
LESS THAN LSS
LESS THAN OR EQUAL TQ LEG
GREATER THAN GTR
GREATER THAN OR EQULAL TO GEQ

NOT EQUAL TG NEG

COMPANY CONFIDENTIAL
81800781700 SCL S-LANGUAGE

PaSe

CP CCDE

1010
1111
1111
1111
1111

1010

01

01

00

06

00

10

1010
1110
1001

1101

#220

ARG

1 2389

UMENTS
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RELATIONAL CPERATORS

Syntax:
EQL
NEQ
GIR
LSS
GER
LEG
Format:
EQL

Ak kkkkkkkik

* 1010 01 =

Ak Xk khkhtkhkkk

Eaual to (=)

Not equal to )

Greater than (>)

Less than (<)

Greater than or equal te (')
Less than or equal to \)
NE® GTR

khkhkkikkkkhkiki

* 1010 1C =

Akkkkkihkhkhkkk

Ak Ak Ak A hkhkhhkhkhhkkk

« 1111 00 1CC1 =

hkkkAX R hkhkhk&k&khhkkk

cP-Ccde OP-=Code OP~-Code CP=Ccce
GEQ LEQ
A RAKRKRAR A KR A KAk k& kkhkhkkk k& k hhk Xk kX
« 1111 C0 11C1 = » 1111 CO 1110 =
[ S E A EEEREEEEREESE ] I EE R E S ERE R EERE XN
OP-Code gP-Code
ae. Two operands are expected to be on top of
EVALUATION STACK. YThe Lower operznd is ccnsicered
be o¢n the left side of the relation, while the

oper

and

COMPANY CCNFICENTIAL
B1800/781700 SOL S-LANGUAGE

PaSe

#2201 2389

KAk AXAKRK AR AR K

* EQL =«

NEGC »

AR ARk &k khkk

* GTR » LSS «

khkhk kR XK ARk kK
*+ GEC * LEG =

AhkAKAkN X Kk k& &

LSS

khkhkhhhhkkhhkkhkktk

* 1111 €O 1010 =

kA hkANAKRRRAXRE N KK

is ccnsidered to be on the right.

the
tc

top
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b The relational operztors cCo a corpariscn betweer two

Ce

operands of any dats type. The operands are removed
from the stack snd & self-relative descripgtcr of a
i1=bit result is returned whose value ist

1. When the conditicn is true = g(1)13

2. When the conditicn is false = (1)03

When both operands are FIXED, the operator does a
true signed arithmetic comparee.

hhen both operands are chsracter strings, the ccrmpare
is done from left to right, using blank fill ¢cr the
richt for the shorter stringe.

For ail other ocverand combinstiors leading zeros are
supplied to th2 shorter of the two fielés. No sign
analysis 1s done anag the operands are treated as
positive magritudes.
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ARITHMETIC OPERATORS

S S T W S WP wn Wk Ee A W B WD AR W AR G e

NAME MNEMCNIC
ADD | ADD
SUBTRACT sus
MULTIPLY MUL
DIVIDE DIV
MODULO MOD
REVERSE SUETRACT RSUB
REVERSE OIVIDE RDIV
REVERSE MODULO RMCD
NEGATE NEG
CONVERT TO DECIMAL DEC

COCNVERT TO BINARY BIN

CCMPANY CCNFIDENTIAL
B1800/61700 SCL S-LANCUAGE

PeSa

P CCCE

- an e e -

1011

1011

1111

1111

1111

1111

1111

1111

1111

1111

1111

01

1C

0¢

6¢

oc

1C

10

10

01

10

10

0101
0110
0111.
1100
1101
1110
0111
1000

1001

#2201 2389
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ARITHMETICS

khkhkhbkk&kdhhk ki

* ACC = SuUB «»

Ak R KAKR Ak kA kN &

* MUL « CIV =
KRKRRR AKX KK KR &

* MOD * *
AT ARk k&
ACDITION
SUBTRACTICN
MULTIPLICATION
DIVISION

MOoULD

Syntax: ADC

sUB
MUL
HWERY
MOLD
Format:
ADD sSus MUL DIV

Ahkhkk kA kk kkk khxkhkkhkk k& LA S EL SRS REERESE B R ERE R ESEREERNEEES S

* 1011 01 * = 1011 10 * & 1111 00 0101 * * 1111 0C 0110 =

Ak kk kk & X R XK XAk hkhkkkkitikhksk hhk Ak Ak ki kk k & R hkkkhk khok kA Ak hkhk X
OP-Code gP=Code OP~Code {P-Ccce
MOD

Akhkhkkhkhxkhthkhkk Xk hkk

* 1111 CC C11l =

Ak khkhhkhkhkkhk k&

0P=Ccce



BURROUGHS CCRPORATION ' COMPANY CCNFIDENTIAL
CCMPUTER SYSTEMS GROUP B1800/E1700 SCL S~LANGUAGE
SANTA BARBARA PLANT PeSe. #2201 2389

Function:

de

fe.

he

Two operands are expected on the EVALUATICN STACK.

1. The bottom operand 15 considered to be c¢cn the
"left™ side of the operator.

2. The top coperand is considered to te on the "right™.

The arithmetic operstors rerform 24=-bit arithmetic on
twe operands. These operands may be of arny data typee.

Sign analysis will ¢nly be done if bcth cperatcrs are
of type FIXED. With any other data type ccrbinaticnse
the magnitudes of the operands are¢ evaluatec.

For bit and character datar if the fielc is greater
than 24 bits», only the lcw order 24 bits wWill be
evaluated. When the field is less than 24 bitss zeros
will be supplied on the left.

Both cperands are cut backe.

A 24 bit self~relative result 1is returred ¢to the
EVALUATION STACK. When toth coperands are type FIXED.,
the result will bte type FIXED. In all cther instances
the result will ke of type BIT.

ADD perferms integer addition (+)

SUB perfcrmrs integer subtreaction (=)

MUL performs integer multiplicaticn (x)

DIV performs integer division (/)

DIV results in an integer value. Any remaincer is
truncated.
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1778 = 2
77 = ¢C
*
-7/3 ==2¢

i- The MOD operation 1is divisicen resultirg 1ir the
integer value of the remsinder. It 1is evaluatec by
the following formuls;

Y MOD Z = Y=-(({Y/2)*Z), using integer value c¢f h. above

for example:

7 MOD 3 = 7=((7/23)%x3) = 1
=7 M3D 3 = (=7)-(({=7)/2)+3) = =1
3 MOD -7 = 3“((3/('7))*('7)) = 3
=3 MOD =7 = (=3)=(((=3)/(=7))*x(=7)) = =3

Note that this is NOT the same as the cerventional
mathematical definition of MOCe.
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CONVERT TG BINARY

Syntax:

Fecrrat:

BIN

kk kkkk&

* BIN =

khkhkk hkkk

khkhkhkthkhkhkhhk kXt i

* 1111 10 1001 «

Ak kAhk kR khkhkkhkkhxki

0P=Ccde

Functicn:

An cperand of one (1) to eight (8) <characters 1is
exrected vn the EVALLATIGN STACK.

These characters are assured to be numeric decimal
digit characterse.

The characters ére treated as the decimal
representation of an ursigned 1integer and are
converted to the corresponding positive 24~bit birary
numbere.

A self-relative descriptor, of type BIT 1is Lleft on
the EVALUATION STACK with the binary value.



BURROUGHS CCRPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

CCNVERT TC DECIMAL

Syntax: DEC

Format:

Ahhk Ahkkkkihkhkkxk

+ 1111 1C 1CCC =

I Z R SRR R RS AR EESEE

gP=Code

Functicn:

COMPANY CONFIDENTIAL
B1800/€E1700 SOL S-LANGUAGE
P.S. #2201 2389

thk khk kk &

* CEC =

kkhkhk&k

F- Two operands are expectad to be on the EVALUATION

STACK.

1. The top oparand should yield a8 value cf cne (1)

to eight (8).

a) If not 1-8»

g value of eight (8) will be used.

2. The second operand should be 24 bits ir length.

a) If less than 24 titss zero fill is provicec

on the Lleft.

b) If more than
bits will te

be The 24=bit value

unsigned.

¢4 bits», then only the low crcer 24
used.

assumed to be type BIT, i.€.

c. Both operands are cut backe.

d. Depending wupon the value of the top cescriptcr cn the
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EVALUATION STACK 2 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 tc
blanks.
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NEGATE

Syntax:

Fermats

NEG

ik k& ki

* NEG »

Ak kk kX

kb hkhkhkhhkhbhAhkkh ki

* 1111 01 Cl111 =

*hkkh kkhkh bk hkkkk

OP=-Cocde

Function:

This operator pops an operand off the EVALUATION
STACK>» negates ite and pushes it back or tecp of the
EVALUATION STACK as a FIXECLs, self-relative result
which is the two's ccmplement of the operarc.

Operands of any type other than FIXED are treatec as
FIXED.

1. Data items shorter than 24 bits are padced
on the left with zeros (0).

2.=Data items longer than 24 bits are left-truncated
and treated as FIXED.



BURROUGHS CCRPGRATION
CCMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

REVERSE ARITHMETICS

Syntaxs:s RSUB
ROD1IV

RMCD

Fermat:

RSUB RDIV

Ahkkhkhkkdkkhkithk ki k% khkhkkrhkhkhkhkk khkkk kK

*+ 1111 10 11CO0 ~ » 1111 10 11C1 =«

Ak khhkkhhk bk khkii kkhkhhAkhkhk Kk Rk k ki

0P=Code

O0P-Coce

Function:

3. These

EVALUATION STACK.

1. Revarse
EVALUATION

2. Reverse
EVALUATICN

top of the stacka.

3. Reverse
EVALUATICN

operators perform the same operaticn as:
corresponding "forward”
difference 1s the

subtracts:

divicde:s

aodulo:

COMPANY CCNFIDENTIAL
B1€800/81700 SDL S-LANGUAGE
PeS. #2201 2389

Ak kAR hhkkkdk kk k&

* RSUB » RCIV «

Ak RkRREKARKk&k kb Ak&

* FKNCL = *

Ak kkhkhhkhhkkkk

RMCD

Ak hkkhkhhkhkk Rk hkkkk

1111 10 1110 =

ARkt Ak kA A A Xk hkkkk

CP-Code

their

operators. The cnly

of the coperarcs 1ir th

e

The second operand 1ir the
STACK is subtracted from the
cn top of the stacke

operana

seconc operand in the

is divided into the gperard on

second operand in the

top of the stack to obtain the residue.

is divided into the cperanc on
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EXTENCEC ARITHMETYIC OPERATORS

NAME MNEMONIC CP CCDE ARGUMENTS
EXTENCED ADC XAQD 1111 11 1100 011
EXTENCED SUBYRACT xsiB 1111 11 1100 1C¢Q
EXTENCEC MULTIPLY XMLUL 1111 11 1100 101
EXTENCED DIVIDE XD1IvV 1111 11 1100 110

EXTENCED MOCULD XM0D 1111 11 1100 111



BURRCUGHS CCRPURATION
CCHMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

EXTENCED ARITHMETIC OPERATORS

Syntax: XACD

Xsus
XMLL
XD1IV

X¥ 0D

Formatz

XACD

Ak kkhkhkhkkkhkrh Ak khkrAhhi

+ 1111 11 11C0 011 «

hkkkhkkhkhhhhkthhkkhkhkhkhi

gP-Code

¥MUL

kb hhkhkkhkhkhkthkhkkhkk

+ 1111 11 11CO 101 =

khkbkhkhkhkhkhkhkkhkhkhkhkxhkhkhks

0P=Code

XMOD

Ak hkAhkkhkhk Ak ok hkkhk

*+ 1111 11 11C0 111 =

222 AR R SRR REREERSESEE,

gP-Code

Xsus
AKX KA KRR RIS N KRR K AKX

* 1111 11 110C 100 =

khkhkkhk Rk thkhkhkhhkkhkkk bkt

tP-Code

XD1V

LA R E S R E RS EREEREEERESES

* 1111 11 1100 110 =

2SR SRS RRERERRERS S SN

gP-Code

COMPANY CCNFICENTIAL

B1800/E1700 STL S-LANCUAGE

PeS. #2201 2389

IR EEEEREES EEEEE S

* XAQD =~ XSUB =

A RAkA Kbk kk ki

* XMUL * XDIV

I E A EERLEREREE NS S

%« XNMCD * *

Ak kR hkhkhkhkikhkhhkk
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Functicn:

3

be

f.

G

Two cperands are expected to be on the EVALUATION
STACK.

The operands are rogpped from the EVALUATICN STACK and
the indicated operation is performed on the operanrds.

The operands are always treated as bit strirgs.

The result returned on the top of the EVALUATION

STACK is non~sel f-relative» type 8IT.

Addition/Subtraction

1. If the two cpersnds are of different Llergths,
then the shorter 1is padded on the Lleft with

binary zeros.

7« The length of the sum/difference will be ecral tc
the Llength of the longer cperasnd.

Multiplication .
1. The LlLength of the procduct will be the sum of the
lengtrs of the two operandse.

Division/Modulo

1« The Llength of the result will be the \length of
the dividend.

2. For the Moduto operator, the dividend must be
nocn=self-rel ative.



BURROUGHS CCRPORATION
CCMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

LOGICAL OPERATORS

»

NAME MNEMCNIC
AND : AND
OR OR .
EXCLUSIVE-OR EXCR

NOT NOT

COMPANY CCNFICDEMNTIAL
B1E00/B81700 SCL S-LANCUAGE
P.S. #2201 2389

GP CCDE

--a e -

1111 00 0001
1111 0C 0000
1111 0C o010

1111 0C 1C11



BURFOUGHS CCRPORATION
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COMPANY CCNFICENTIAL
B1800/E1700 SCL S-LANCGUAGE
P.S. #2201 2389

LOGICAL OPERATORS

[ E R R R ES RN EE RS S

* ANC = EXOFR «

khkhhkhkhkkhkhkhkihhkk

« CF * *

khkhkhkhhkkhkhkhkkhk¥

Syntax: AND
OR
EXCR
Formats:
AND

khk Nk AhkAhkkkhkk hk k&

* 1111 0C CCCl =

Ak hkhkhkhkhkhkhkkxdhkkkhkk

gP~Code

oRr

Akhkhkhkhhkkhhkhhhkthkk

* 1111 CO0 CCCQO

I E R SR EREE R EEEEENS

OP-Code

EXCR

I E SRS NERERSE L EESE S

* 1111 00 0010 =«

AR hkhkhkRhhkk hkkhkkik

CP~Ccde

functicn:

"NOT" is unary operator ard is explained separately.
ALL other lcgical operators expect two cperands to be
cn the EVALUATION STACK.

The oc¢perandss» regarcless cf their typer are operated
ugon bit by bit, stérting from the right. Wher the
operators are of unequal length the shcrter ore 1is

padded on the left with zeros.

The length cf the result is the length cf the Llcrger
cperand. When the result is 24 bits c¢r Llesss the
result is self-relative. on the VALUE STACK.
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de The result is always type BIT.

e. The two overands sre cut back from the EVALUATION
STACK and the result is pushed ontoc the EVALUATION
STACK.



BURKFOUGKS CCRPURATION
CCHMPUTER SYSTEMS GROULP
SANTA BARBARA PLANT

LCGICAL NOT

Syntax: NOT

format:

Rk Ak Ak Tk bk ke k&kk

« 1111 00 1C11 =

L E S A R R RSB A RS RS NS

O0P=-Coce

Function:

COMPANY COCNFIDENTIAL
B1800/E1700 SCL S~LANCUAGE
PaSe. #2201 2339

kb hkk A&k &

* NOT =

hkkk k&

a. Jhis operatcocr expects one operanc to be c¢cnrn the tcp of
the EVALUATION STACK. '

b. The result is of the same ’type anag length as the
cperand, out each tit representing the result value
is the one's complement of the correspcncing bit of
the operand.

c. If the operand is self-relativer, the result will be
sel f-retlative, otherwiser the result will be

non~self-relative.



BURROUGHS CCRPORATION
CCMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

STRING CPERATCRS

NAME

CONCATENATE
SUBSTRING ONE
SUBSTRING ThO

SUBSTRING THREE

MNEMCNIC

-

cat

§51

COMPANY CCUNFICENTIAL
B1800/sB1700 SCL S-LANGUAGE

PeSe

CP CCDE

1100 11
1111 11 0100
1111 0C 1000

1010 0¢

#2201 2389

TsVel»lL

TeV
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STRING CONCATENTATION

Syntax: CAT

fermat:

khkhkhkhkhkkdkhk &k

* 1100 11 «»

kxhkhk kv &k Ak &

P~=Code

Function:

b.

khk kA& R

* CAT »

k& hkkhkk¥k

This o©perator pops two operands off the EVALUATION

STACK and generates a new descripter that ogescribes
the concatentation of the two strings. The
rext=to-top cperand must te non=-self=relative,

name~value bit on.

When the source data items are of type CHARACTER, the
results will be tyre CHARACTER.

All cther data type corbinaticns will cause the
result tc be of type B8IT.

&



BURRUUGHS CCORPORATION
CCMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

SUBSTRING», CNE PARAMETER

CCMPANY CONFICENTITIAL
B18CO/E1700 STL S-LANCUAGE
Pe.Se #2201 2389

Ak khkkkk

* S5S1 «

Ak kkkk &

Syntax: <String Type 8it><Losd Type Bit>

<0 ffset><Length>

Format:

KAk ERKKRKARKKN KA RAA KN AAKRAAR R AN AR Ak KAk ARAAARAKR T RR KR A AR AKKR AR AK kR kX

*

* *

I E R RS RS E SRS ESRR S REREE R RIS Rl RE Rl ERESERE LSRR ERERRERERESEEE R

* 1111 11 01CO = *

OP-Cocde * *
* *
* *
*
* *
* *
* *
* *
* *
* *
* *
4
*
*
*xx 1 Bit

The Offset and Lencth fields

1. If the first bit

5 bits followa

2a If the first bit
16 bits follow.

*

w o* % 2 » #

** 1 Bit O

1
C = Length
1 = Length

*

*

*«* §& cr 17 Bits
Specifies lergth

€ or 17 Bits
Specifies offset

Load Address
foad Value

oM

in bits
in character

are encoded as follows:

in these fields is ecual to (0) then

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

This operator furctions the same as SS3 except that
the offset and lergth fields are Literals which

follow in-line» rather than values on the EVALUATION
STACK.
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SUB=STRIN

Syntax:

Format:

Ge

TWO PARAMETERS

Sk kk ki X

* 552

thk Rk kk &

$SS2 <String Type B8it><lozd Type Bit>

khkkk kAt hXk At hkbhkhkhkhhkhkhhbhkkhkhkhkhkk*k

* 1111 GO 1CCO = * *

Rtk Ahkkh kA AR Ak kb hkhkhk Ak k%

OP=Code

functions

* *

* *

* x«%x 1 bite O = Load Adcress
* 1 = Load Value

*

*x

**% 1 bite C Length in bits

oM

Ltength in characters

[ s

Two operands sre expected to be fourc on the
EVALUATION STACK «

1. The tor operand 1is the o¢ffset ir bLits or
characters of the sutstring from the beginnirg of
the string. If Longer than 24 bits, crly the Llow
order 24 bits 2re usede.

2« The next operang is the string. It may be cf any
type. It must not Le self-relative. If load type
bit is 0, then 1t nrust be an adcdress (i.e.
name~value bit off).

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

1. Type:
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0 then bit
1 then character

a3) String type Ltit
String type tit

(1]

b) Load type tit = C then adcress
Load type tit = 1 then value (self=-relative
if Length is 24 tits or less)

e Length:

a) Length 1is ecual to the original length of the
string minus the offset.

. Address:

a) LlLcad type bit = 0 then the address in bits is
equal to the old string accress plus the
offsete.

b) tLcad type bit = 1 then the adcress is the
address cf the VALUZ STACK if the sutbstring
length is greater than 24 bits.

1) 1f the load type bit is set anc substring
length is greater than 24 bitss, the
substring 1is loaded to the top of the
VALUE STACK.

2) If the load type ¢bit is set and the
substring length is less thar cr ecual tc
24 Etits the sutbtstring is lcaded right
justified into the zaddress field cf the
top of the EVALUATICN STACK.

4o When the offset is greater than the length c¢f the
string, an arrcr interrupt OCCUrS. :



BURKOUGHS CORPORATION
CCMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

SUB=STRING» THREE PARAMETERS

Syntax: SS3 <«<String Type Bit><lLcad

Fecrmat:

kkhhkhkhhkhhhhhkhhkkhkhkhthbhkhkkkkkik

* 1010 00 = * *

AR AN A kA kA bkhkdAhhkhkbhkrhkhkhkhhkk ki

COMPANY CCNFIDENTIAL
B1800/781700 SOL S-LANCUAGE
P.S. #2201 2389

Ak kkhkt

* 583 «

Ak kb k&

Type Bit>

GP=-Code % *
* *
* x*x 1 bit, 0 = load address
* 1 = load value
&
. -
*x% 1 bits» 0 = length ir bits
1 = length in characters
Functicn:
a. Three operands are expected to be fourd or the

EVALUATION STACK.

1. The top operand 1is the length in bits or
characters of the substring desired.

2. The second opersnd 1is the offset in bits or
characters from the beginring of the string.

. The third operand is the string. It gay be cf any
type. It must not te self=relative. If lcac¢ type
bit is C(» then it must be an accress (i1.e€.
name-value bit off).

b. ALl three operands are cut back and a result is teft

on the EVALUATION STACK.



BURROUGHS CCRPORATION
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3-27

COMPANY CCNFIDEMNTIAL
B1E8CO/B1700 SCL S~LANGUAGE

SANTA BARBARA PLANT PeSe #2201 2389
le Type:

a) String type bit = C than bit
String type t£it = 1 then character

b) Load type bit = 0 then adaress
Load type tit = 1 then value (self~-relative

if Llength is 24 bits or less)
2. tLength:

3) Length is equal to the length cf the string

minus the offset.
3. Address:

a) Lcad tygpe bit = ¢ then the address in tits is
equal to the old string address plus the
offset. .

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

1) 1If the toad type bit is set anc the
substring length s > 24 bits, the
substring is loaded to the top ef the
VALUE STACK.

2) If the lLoad typoe bit 'is set anc the
substring 1is loaded right justifiec intc
the adcress field of the EVALUATION
STACK.

4. When the offset plus the lergth is greater than
the Llength of the strings» an errcr irterrupt

OCCUTS -



BURROUGHS CCRPORATION
CCMPUTER SYSTEMS GKOUP
SANTA BARBARA PLANT

STORt CPERATORS

NAME MNEMONIC
STURE DESTRULCTYIVE STCD
STORE NON-DESTRUCTIVE LEFT SNDL

STORE NON-CESTRUCTIVE RIGHT  SNODR

COMPANY CCNFICENTIAL
B1800/B81700 SDL S-LANGUAGE
P.5S. #2201 2389

CP CCDE ARGUFMENTS
0010
1010 11

1111 0C €100



BURROUGHS CCRPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

STORE NON=-DESTRUCTIVE,

Syntaxs: SNDL

Format:

kkkbhkhkkhikk

* 1010 11 »

khkhkkkkkkkkx

gP=-Code

Function:

Ae This ope;atof pops two operands cff the

DELETE LEFT

EVALUATION STACK.

be The top

(destination)
ron—~self-relative
j.e. it must be an addresse.

Co It then copies the

{source)

descriptor

CCMPANY CCAFICENTIAL
B1800/781700 SCL S=LANGUAGE
P.S. #2201 2389

AR RERE S

« SADL «

Ak Ak kX

top of the

operand must be

and the name=value bit cust be cff»

described by the second

into the 1location cescribec by

the top (destination) descriptore.
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de when both the scurce and cestination fields are of

€e

fo

type CHARACTER» the data will te left justified 1in
the destination field with either blarnk fill or
truncation on the right.

Any other source-destination field type <ccmbinations
yield right justified data in the destiration field
with either zerc fill or truncaticn on the left. This
allows for type conversion and length truncation.

The source descriptor is then pushea back cn to the
EVALUATICON STACK.



2721

BURROUGKFS CCRPORATION CCMPANY CCNFIDENTIAL
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STORE NON-DESTRUCTIVE, DELETE RIGHT

Ak kA ktkk

* SNCR =

XAk ARk ik %
Syntax: SNDR
formats

LA ER SR EREREREESE S

* 1111 0C C100 «

khhkkkrAhkhkhkkhkkkk

gP-Code
Functicns

3. This operator pops two operands cff the top c¢f the
EVALUATION STACK.

b. The top (destination) operanc must | be
ron~self-relative ard the name=value bit rust be off.,
i.€. it must b2 an addresse.

\

¢« It then copies the data described by the second
(source) descripter into the location <cescribed by
the top (destination) descriptore.

de bkhen both the source and destination fields are of
type CHARACTER» the data will be left justifiea in
the destination field with either blark fill or
truncation on the right.

e. Any other source-~destinsgtion field type ccmbinaticrs
yield right justified data in the cestiration field
with either zerco fill or truncation on the left. This
allows for type conversion and lergth truncaticn.
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f. The destination descriptor is then pushed back cn tc
the top of the EVALUATICN STACK. (This is the c¢only
difference from SNCL). .
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STCRE DESTRUCTIVE

Syntax:

Fcrrat:

Ak kk khkkk

* 0010

Ak hkk k ki

CP-Ccde

Functicns

STOD

Ce

khkk Ak kk&

* STOD «

Ak hk Ak khk

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

The top {destinstion) operand must be
ron~sel f-relative ard the name=-vzlue bit rust be cff,
.. it must b2 an address.

it then copies the data described by the second
{(source)  descripter into the locaticn cescribed by
the top {(destination) descriptore.

¥hen both the source and destination fields are of
type CHARACTER, the data will te left justifiec 1in

the destination field with either blark fill or
truncation on the righte.

Any other source~destination field type <combinations
yield right justified data in the cestinaticr field
with either zerc fill or truncation on the left. This
allows for type conversion and length truncaticn.
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CCNSTRUCT

NAME

CONSTRUCT

CONSTRUCT

CCNSTRUCT

CONSTERUCT
CONSTRUCY

CCNSTRUCT
& ACO

CONSTRUCT
& MULTIPL

.CONSTRUCT

CCNSTRUCT

CONSTRUCT

CORPIRATION
SYSTEMS GROUP
BARA PLANT

DESCRIPTOR OPERATORS

S D AP W% R N G D B MR R MR WS WS A B R MR e W

DES. BASE ZEROD

DES. LOCAL DATA

DES. FORMAL

DES.
DES. FRCM PREV.

DES. FKOM PREV.

DES.
Y

FROM PREV.

DES.

DES. REVMAPS

DES. DYNAMIC

FORMAL CHECK

LEXIC LEVEL

coaz

coLD

COFM

CDFC

CDPR

CDAD

COMP

coLL

CDRM

cooy

1111

1110

1111

1111

1110

1110

1111
1111

1111

1111

CCMPANY CCNFIDENTIAL
81800/7€1700 SCL S-LANCUAGE

01

11

1C

01

1¢

1C

0C

11

PeSe

0001

1101 C€ce

0101

0011l

1111

1110 €00

#2201 2389

ARGUNMENTS

CESCRIPTOR

N’ DES#lP.--’
DES#r

LL»E

LL’E’DES#I'..-’
CES#%n

N’ DES#l'&..'
DES#A

N’ DES#l".o'
DES#r

N’DES#I’..O'
DESET

TYPE-LL=DC,
CESCRIPTOR

CESCFIPTOR

TYPE
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CCNSTRUCT DESCRIPTYOR PREVIOUS and ADD

AhAkhkRk

* CCAL =

L E A R ERE R

Syntax: CCAD <# Cescriptors><Descriptor><Descriptor>...

format:

I A SR A S EE RS A RS R RR R R RS RERES)

« 1110 01 = * * * e
Ak Ak AR EAAhhkhhk Ak khbAhbdhhkhbhkkkhbhok kk kX &
GP-Code * * *

* khkkkk kk
* *
* *
* *x*x Descriptors, variable size
* (See ir=line descrigtor fcrrat)
*
*
kxk 5 Bits

Function:

Specifies numter of descriptors

The numbher of descriptors incdicetes the nrumber of
in=-line descriptors. These will be used to build
descriptors on the NAME STACK.

The descriptors may te simple or srray.

The address portion is genercted from the *"filler"
field 1in the descriptor anc¢ informaticrn frer the
previous entry on the NAME STACK.

The following formuls is used:
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A% = AdL+F
1« A* - is the new address parte

Ze A - is the address gpart of the previous
descriptor generzted on the NAME STACK.

. L - is the length part of the previous
descriptor.

4o F = is the "filler™ field in the descriptor if it
is presant.

The operator must be able to finc the adcress part of
the previous entry whether it is a simple c¢r array
descriptor.

The new ard previous descriptors canrct be paged
array descriptors.



BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
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CONSTRUCT DESCRIPTOR BASE ZERGQ

Syntax:

Format:

CDBZ <descriptor>

Ex Ak hhk kR hkk khkvhhhhhhhtk ik

* 1111 10 C1CQ « *

khkkk bk khkhhhkhkhkhhkhbhtkhtkhkkik

OP=Ccde

Function:

Q=

*

*

* .

*x*x Descriptcrs var
{See ir-linz2 ge

A descripgtor
{0) in the address field
by this ir-line descriptor.

Paged array descriptcrs are

COMPANY CCNFICEANTIAL
B81800/7E1700 SCL S=LANGUAGE
PeSe. #2201 2389

LA 2 B RN R S

x CCBZ »

*hkkhkkkx

iable size
scriptcer fcrmat)

is generated on the NAME STACK with zerc

anc other fielcs specified

nct allowed.
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CCNSTRUCT DESCRIPTOR DYNAMIC

kRkhkA® &k

* CCDY ~

kkk &k khkk
Syntax: CDLY <Type>
Format:

(L E R AR R EE R ESEE SRS SRS R RS XE

* 1111 11 111C 0QC « *
[ 2R 2 B R R E RS EEEETEERESEEARNE AR ERE N X I
gP=-Code *
*

x

*x« B pbits specifies type
(See type field cf in-line
descriptor format)

Function:

a. This operator constructs cescriptors fer dynamic
arrays and dynamic charzacter strings or tit strirgse.

be The type field follcws the op-cooer btut the lergth
and number of entries will be operaras onr the
EVALUATICN STACK.

c. The descriptor will be marked as ron-self-relative,
and» if array, will te marked contigucuse.

d. The 'procedure to build the descriptor is as follcus:
l« The type field is placed in the NAME STACK.

2. The fype field is tested for simple cor array
type.



BURROUGHS CCRPORATION
CCMPUTER SYESTEMS GROUP

SANTA BARBARA PLANT

3.

For

a)

b)

c)

d)

For

a)

b)

c)

d)

e)

f)

COMPANY CONFICENTIAL
B1800/E1700 SCL S=LANCGUAGE
P.Se #2201 2389

simple itens:

Item length is the only entry on the
EVALUATICN STACK.

The Llenagth is popped off the EVALUATICN STACK
and placed in the NAME STACK.

The  VALUE STACK PCINTER is used as the
address.

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

array itens

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

The Length is popped off the EVALUATICN STACK
and pltaced in the NAME STACK.

-

Length tetween entries 1s the same as lencgth.

The numbter of entries 15 popped off the
EVALUATION STACK and placed ir the NAME
STACK.

The VALUE STACK PCINTER is wusecd as the
addresse.

The VALUE STACK POINTER s updated by
multiplying the numbter of entries by the
length and sdding the rTesult to the VALUE
STACK POINTER
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CONSTRUCY DESCRIPTOR, FORMAL CHECK

L4

hhkk kk k&K

* CDFC «~

hkhkhkhkk ki

Syntax: CDFM <lexic Level><#Descriptors>
<Descriptor><Descriptor> aeses

Fermat:

KEAE AR KARAKAAARKNERARKEAKARRAKNAAK AR R AN AR R A A AR RA A Ak ERAKAREARAAKANRK &

* 1111 11 11C1 000 = . «x * * * aoe

AhkhkAEhkhkAhAhk bk Ak Ak A XREAARA AR AARNR AR AR AR Ak AR A AR A A AR AR AN AR AR kkd &
QP~Code * * * *

* Ak kk Xk Ak &k k&

* *

* *

* Descriptorss» variable size

* (See in=line descripter fcrrat)

*

*

]

*

3

*

*

*

* «xkxx& L ditss, specifies the nunmter

* of 48 it entries expected c¢n

* the EVALUATICN STACK.

*

kxkkakxkxax 4 gits, specifies the Lexic level
{(to be made current).

e DESCfiptOr Ak Ak kAR KRR KR K AN AR

* T * L * £ *

L E SRR R SRR R RS RS EREES

*

TYPE FIELD
AARANRKN KA AR AR A AR A AR R ANKR A AR AR R KRR
* 0 ~« 1 = * * * * * *

KRR AR A AR AR AR AR R AR AR AN AR AR R Ak Ak k&

0 i 2 3 4 5 6 7
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Bits: O = Always C
1 = Always 1
2 =1f array then 1

3 = If array then 1» specifies that length
between entries is equal
to the length cof entries

4¢5= 00 BIT

01 FIXED
1¢ CHARACTER
11 VARYING

6 = If array tound varying then 1

7 = 1f length of data varying then 1

L = Length field - (6 or 17 bits). Apgears

onty if type bit 7 is equal to zerc (0).
E = Numter of entries for array = (& cor 17 Lits)

Appears cnly if type kit &6 = 0 and
type bit Z = le

feperding on the cenditions in the type field,
different fields appear in the in-lire descrigptor;

Kind Array (a)
Sirple (S)

Length varying (LV)

Array bound varying C(ABV)

THEN:
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Function:

Qe

de

KIND Lv ABY FIELDS THAT APPEAR

KKK NK AN RAEXARRCRAR AR AR R R A AN A AR AR ARAA AR ARk A&

* 5 *x FALSE % === « T» L *

ERXEAKAAKKKEXAERANKREAARAA R AR KRR AR A A KA AR R AN AR k&

* 5 * JRUE & === =« T *

AKX KR X AN AKX KA AAREIAAKAEE A AR A AR AR AAARA KRR AN AR &

* A~ FALSE = FALSE = T» L, E *

AEAKRKRAE kAR AR AR A R AR AR RN AR A A AR AN A AR AN Ak k& &

* A« FALSE « TRUE = 1» L *

AARKRAR KRR KRR KRR AR AR R R AR R AN KRR AR A AR AR R AR AR AR AN R AR AR
* A « TRUE + FALSE = T» £ *
AR RE AR AR AR KRR AR AN RRR AR R KRR R AR I AR KRR KRR AR R R AR R AR AR

« A * TRUE « TRUE « - T *

LA R B S SRR AR R EREERRE S A RELRRAESR A RE RS SRS RERREERRRE RS S

Refer to CONTROL STACK Mechénism

CS<ENTERED.LL(CSP=1) = CURRENT.LL 2= LL?
CISPLAY(CURRENT.LL) 3= CURRENT.NSF;

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

2. Since the format parameters have not been pgut on
the NAME STACK, CURRENTW.NSP has not vyet been
bumped.

Descripters for the actual parameters are expected to
be on the EVALUATICN STACK.

The descriptors in the 1instruction are matched to
descriptors in the EVALUATION STACK, starting with
the Llast descriptor in the EVALUATICN STACK ang
matching it with the first cescriptcr in the
instruction.

The descriptorss, after comparisons, are lcadea tc the
NAME STACK. The EVALUATICN STACK s cutbtack. The
VALUE STACKX is unchanged.

when array bound varying is egqual to 1, the array
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Qe

h.

bound is taken from the. actual parameter.

When length varying is equal to 1» ¢the Llength is
taken from the actual parareter.

Khen the data type is varying, the data type is taken
from the actual parameter.

khhen an array the actual array neec rot be
contiguouse. If it 1is» the forwal and actual
parameters must match identically. [f there 115 a
mismatchs an error interrupt OCCUTrSe.

fFor paged arrayss, becth the paged array bpit anc¢ the
page subscript size must te copiece.
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CCNSTRUCT DESCRIPTOR FORMAL

Ak Akak®x

x CLCEFM »

kit k k& kk Kk

Syntax: CDFM <lLexic Level><# of ES entries>
Formats

KhkhkXhkkhkhhhkbhkhkkhkhkhkhkhkhhhhhhhhhk &k k&

+ 1111 01 Q001 = * *
REAk KKk ANEKK kAR A A A kbR bk Rhhkh k& k&
CP~Ccae * *
* *
* xxk%x 4 Bits
* # of EVALUATICN STACK entries
. "
*
*xx 4 Bits

Lexic level
Functior: Refer to CONTROL STACK Mechanism

URRENT.LL 3= LL;

de CS.ENTERED.LL(CSP=1) 2= C
= CURRENTLNSF?

CISPLAY(CURRENT.LL) :

1« A previocusly executecd MKS has initially set ug
CONTROL.STACK(LSF=1)

2« Since the actual pararmeters have not yet been put
on the NAME STACK» CURRENTNSP has not yet Dbeen
bumpeds

b. Descriptors for the actual parareters are expected to
te crn the EVALUATION STACK.

ce The number (%) of EVALUATION STACK entries specified
is transferred to the NAME STACK. C(An ertry is always
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48 bits; thereforer, an array passed a8s a parameter
will be considered as two 4E=-bit entries).

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

€. CDFM employs no form of pzrameter checkirg.
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CCNSTRUCY DESCRIPTOR LOCAL DATA

Ahkhhkhkti

* CCLD «

khkk khk k&

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

Fecrrat:

Kk AR AANK AN AR AAAARAhR kb rhkhkk Ak hkRhkhkikkkk &k

* 11106 GC « * * * casw
[ ZE S Z R E R R RS R RE R ES AR R AR AR RS SRS EEERENREER EREREER R
gP=-Ccde * * ] *
* AKAhhkk Ak Xkk*k
* *
* *
* Descriptorss vériakle size
* {See in-line descriptor format)
*
k%« S Bits

Specifies numter of descriptcrs

Function:

3e The number of descriptors 1indicstes the rumber of
in-line descriptors. These will te usec as ncdels to
build descriptors on the NAME STACK.

b The descriptors may te simple or array.

ce. The filler coption of the in-line descriptcecr format
can never be present.

de. Array descriptors cannot have the lernoth betuween
entries option present.
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e. khen paged array is not indicasted

1. 1f the descriptcr is to be self-relativer, its
value (address field) will be zero.

2« If nron-self-relztive, the currert value c¢f the
VALUE STACK PCINTER is used as the adcress field
cf the generated descriptor. The VALUE STACK
POINTER is then increased by the total length of
the data item.

f« ®hen a paged array is indicated.

1. The page subscript size option will be
present.

2. The address field of the generatec
descriptor is set to Q.

-
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CONSTRUCT CESCRIPTOR LEXIC LEVEL

Ak hkkhkhkkk

« CCLL ~»

khkkkhkkk®&

Syntax: CLCLL <Data Address><Descriptor>

Format: -

([ EREEZ SR E R RS AEEREA SRS R ERESERERESE,!

* 1111 01 0011 = LLl»ON = *
IS E R SRR SRS ERNFEEREESER RS RN ENERNESERSE]
CP~Code * *

x* x
* xxx Descriptor, variable size
* ~(See in-line descriptcr forwat)
X
*
*x« Variatle size» depending cn

the type tits in this field
Function:

a. This operator tuilcs a descriptor on the NAME STACK
using the in-line descriptor as a mocel.

b. The data address is used to find a cdata cescrigtcr in
the NAME STACK» its address fieloc is ther wusec for
the address field of the new descriptor. :

€« The data address will never reference a paged array
descriptor.



BURFOUGHS CCRPORATION
CCMPUTER SYSTEMS GROUP
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CONSTRUCT DESCRIPTOR PREVIOUS & MULLTIPLY

Syntax:

Format:

CCMPANY CCNFICEMTIAL
B1800/B1700 SCL S-LANGUAGE

2389

tE R R B ERE

* CCMP »

Ahkk kiR

CDMP <#Descriptors><Descriptor><Descriptor>cese

(22 AR AR AR SRS EE RS SRR NS EE EREEEREEREEERERE RS

* 1111 1C 01C1

I Z SRR RS R R EEEEEREEES R SRR ERER R RERERERE RN E]

GP-Ccce

Function:

The

* * * LN ]

* * *

* Ak kk k& &

* *

* *

* *«x Descriptorss variable size

* (Refer to in=-line descrigtcrs)
*

*«x 5 Bits=Specifies number of descrigtcrs

number of descriptors indicates the number of

in-line descriptors. These will be used tg
descriptors on the NAME STACK.

The descriptors may te simple or &rraye.

prila

The address fielo is calculated using the follewing
formulaz
A' = A + L ¢+ F % ({(#E=-1) =« LB)
l. A* = is the new sddress part.
2. A = is the address part of the previous entrye.
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3. L = is the length part of the previous ertrye.

4ba F = is the "filler” field in the descriptcr, if
it is presente.

Se #t = is the "number of entries™ gpart of the
previocus entry.

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

de The previous entry is alweys assumec to be c¢f type

array.

It will never te paged.
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CCNSTRUCT DESCRIPTOR FROM PREVICUS

Syntax: CDPR

Format:

khkk kkdkkiX

* CCPR «

*h&k Ak thk

<#Descriptors><Cescriptor><Descriptor> eeee

khkkhkhkhkbhkhhkhkh XAk ARkb kb hkhk XKkAhRA KN

* 1110 10 =

* * * ® e 99

tA B R B E S SRR RS RES RS R RN SRR REYE]

CP-Code

Functions

de

de

* x *

x Kk k ik ki

* *

* Descriptorss variable size
*

*x

xk%* 5 hits :

Specifies number of descriptcers

The number of descriptors indicates the rumﬁer of
inline descriptors. These will be wused tec builg
descriptors on the NAME STACK.

The descriptors may te simple or arraye.

The address portion is generated from the "filler®
field 1in the descriptor anc¢ irformaticn frcocm the

previous entry on the NANME STACK.
The following formule is used:
At = A+F

1. A' - is the new sddress pert
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2. A - is the address part of the top entry or the
NAME STACK

1. F - is the "filler", field in the descriptcr if

it is present.

The previous descriptor tuilt may be either simple or
arraye.

The new and previous data descriptcrs canrnot be paged
arrayss
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CCNSTRUCT DESCRIPTOR REMAPS

Syntax:

fcrrat:

CDRHM

Ekk kK A&k &

* CCRM =

kkk kk kkk

<Length~Check Varient><In-Line Cescriptcr>

khhhhkhkhkhhhkhkhkhkhhkhkbhkhhhhkbhkakkn

* 1111 Q0 1111 = * *
Ak kAKX hkrRrrrAAkhAkAkhkhkhAkhkhhkk Kk ki
gP=Ccde * *

* *
* sxx Descriptor, (See in-line
* descriptor format)
*
*
*xx 1 Bit No length checking

Functian:

Be

>

U

Length checking

This operator tuilcs a descriptor on the NAME STACK
ty using:

1. The in-line descriptor information

2« An address ottained from the adcdress field ¢f the
descriptor on top of the EVALUATICN STACK.

khen the length check variant is set (1) ther the
length in the in-line descriptor is comgpared tc the
tength 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 removede.
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LOAC OPERATCRS

X R R W R R

NAME MNEMONIC 0P CODE : ARGUMENTS
MAKE DESCRIPTOR MDSC 1111 16 1010
VALUE DESCRIPTOR VD SC 1111 01 10040
DESCRIPIOR DESC 1160 10 TYFE-LL~-CC
NEXT CR PREVICUS ITEM NPIT 1111 01 1101 V> TYPE~-LL-OC
LOAD L 1101 00 TYPE-LL-GC
LCAD ARRAY FIELD ADDRESS LAFA 1111 11 1111 C11 TYFE» LENGTH
LCAD FIELD ADDRESS LFA 1111 11 1111 001 TYPE,CFFSET,LENGTH
TYPE-LL-CC
LOAD FIELD ADDRESS ) LF AP 1111 11 1111 Q10 TYPEs CFFSET»
FROM PREVIOLS LENGTH
LCAC ADDRESS LA 0C00 TYPE-LL-CC
ARRAY LOAD VALUE AL 1111 01 110C TYPE=-LL-CC
ARRAY LOAD ADCRESS ALA 1101 01 TYPE-LL-OC
INDEXED LCAD VALUE iL 1111 01 000C TYFE-LL-CUC
INDEXED LCAD ADDRESS ILa 0001 TYPE-LL-CC
INDEXED LOAD FIELD ADDRESS ILFA 1111 11 1111 0QCOQ .lzgg;FOFFSETr

LOAD LITERAL LIT 010¢ TYPE», LENGTH,
- LITERAL



BURROUGHS CCRPORATION
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LOACT NUMERIC LITERAL
LOAC NUMERIC ZERQ

LOAD NUMERIC ONE

REFER

LI TN
07
ONE

REFR

COMPANY CONFIDENTIAL
B1800/B81700 SCL S-LANCUAGE
P.5. #2201 2389
0011 LITERAL
0101
0110

1111 11 1111 100
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Ak ki

Syntax:

fFormats:

AL

« AL «

kR Ak &

<Data Address>

Ak Ak hhkhkhk RN AkAARAAT Nk hk k& Kk

* 1111 01 1100 =~ LL,ON =

KAk Ak kAKX hh kkkhkhkhkdktkkh

gP-Ccdge

Functicn:

de

*

3

*xx Variatle size depending upon tyce
bits in this field

{(Cata
NAME

pair
the

Number
entry in

The Lexic Levels, Cccurrence
Address) is used to address an
STACK.

1« NAME STACK{(DISPLAY(LL)+ON)

Ltow=order 24 bit field of the subscrict on tcp of
EVALUATION STACK is ccmpared to the "™number of
field of the descriptor. If greater than or
invalid subscript error cccurse

The
the
entries"”
equal an

If the paged array tit of the descriptor is off (not

paged) then:

ard a
top ¢cf
of the wvalue
arraye. This
the Length of

sinmple
the

1« The array descriptor is subscripted
descriptaor is genercted or the
EVALUATICN STYACK» describing a copy
of the selected element <¢f the
descriptor will be self~relative if
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the wvalue is less than 24 bitss otherwise it will
be non-self-reletive, its name-value bit cns, and
the value on taop eof the VALUE STACK.

de Paged arrays only.

1.

2e

If the address field of the descriptor {is 0.
(page table rot yet allocated) then:

a) The address of the current instructicn (AL or
ALA) is pushed onto the PRCGRAM PCINTER
STACK.

b) A copy of the subscript is pushecd ortc the
EVALUATION STACK.

c) The base-r2lative bit adcress (in the NAME
STACK) of the paged array cescriptcr is
pushed ontc the EVALUATION STACK.

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

e) The segmert, whose segmert number is ogiven in
RSAINTRINSICS.LOC» is enterec at cdisplacerent
0. (This is the memory managerent intrirsic).

f) Upon exit, execution will begin at Ster ae.

The address field points to the first entry 1in
the page table. The subscript is shiftea tec the
right by the nunter of bits indicated by the rage
subscript size. The resulting number <{(the page
table subscript) is used to sccess the page .table
entrye.

If the presence bit in the psge table entry is
off then:

a) The address of the current irstructicn is
pushed ontc the PRCGRAM PCINTER STACK.

b) A copy of subscript is pushed ortc the
EVALUATICN STACK. .



BURFROUGHS CCRPORATION
CCMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

c) The
table
STACK.

d) Execution
manager

4. The address field of the nage table entry
The number of bits indicated by paje
size is extracted from the Llow <crder
bits of the subtscriot.

to the paqgee.
subscript

S Thi’s
into

nunber (page subscript)
the page.

COMPANY CONFIDENTIAL
B1800/781700 SOL S~LANGUAGE
P.S. #2201 2389

tase-relative bit acdress c¢f the rgage
is pushed on to the EVALUATION

gces to Step d.le.d). {(The wremory
is entered).,

roints

generatec

on the top of the EVALUATICN STACK as in Step ce.

is used to subscript
A simple descriptor is
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ARRAY LOAC ACDRESS

Syntax: ALA <Data Address>

Format:

khkhkhkbkhhkhk ARk hkhhkhhkik

* 1101 01 ~ LL,ON «

ok kb khkhkhkhkkkk kk &k ki

0P-Code *

*
*xx Variable sizes

CUMPANY UUNFIUENTILIAL
B1800/81700 SDL S-LANGUAGE
P.S. #2201 2339

thk hh kAN

* ALA «

LE S B B 3R

depending upcn the

type bits in this field.

Functicn:

The execution of ALA
loads, except that the

EVALUATION STACK

roints to the array
copye. (See step c.1 of AL).

identical to that of array
resulting
always ncn-self-relative and
element itself rather than

descripter or the
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DESCRIPTOR

Syntax: DESC <Data Address>
Formats

Ak khkhkhkhkhkk kbt thkhkhkhkk

* 11C0 1C ~ LL,ON =«

L EE A RS EE RS REREERES S

O0P=Code *

L

COMPANY CONFIDENTIAL
81800/61700 SCL S-LANCUAGE
PeS. #2201 23389

khkkhkkik

* DESC =«

khkk kA& &

*xx*x Variable size cepending upon

type bits

-

Function:

2. The Lexic Level.,

in this fielde.

Cccurrence Number pair {Data

Address) locates g cescriptcr ir the NAME STACK. The
descriptor may be either simple cr array.

ba A descriptor (48 bits)
STACK that points

is generated on the EVALUATION

cescriptcr ir the NAME

STACKe Tre length field of the new cescriptecr will 5e

48 or 96 depending cn the type c¢f the descriptcr
Its type will be EIT.

the NAME STACK.

in
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COMPANY CCANFICENTIAL
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INDEXED LOAD VALUE

‘Syntaxt

Format:

-

LE R B X &4

= JL «

kR kk&

IL <Data Address>

thhkhkhkhkhkhkhhki khhohkhkhkhkdodkhhk

*+ 1111 01 CCCO ~ LL,ON »

IR AR EREEE R ESEE RS R ERESE

£P-Ccde

Functicn:

b.

Ce

The

*

E

*xx Variable size depending on the
type tits in this fielc.

Lexic Levels» Cccurence Number pair (Lata Adcdress)

locates a descriptor in the NAME STACK. .

The descriptor must bte non-seilf-relative.

khen the descriptor is non-array, then,

1.

An operand (which is the index) is taker off the
top of the EVALUATICN STACK. A <ccpy of the

descriptor in the NAME STACK is ther pushec «c¢ntc
the EVALUATIOM STACK and 1its acdress fielc 1is

incremented by the indexe.

The resulting zddress descriptor is then mace a
value by copying the data to the top cf the VALULC
STACK» changing the address field ang setting the
name=value bit.
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de When the descriptor is an array descriptors,

1.

Same as case c. abover except only the first 48
bits of the MAVFME STACK descriptor are pickec up
and the array bit is turned off 1in the type
field.

The array descriptor casnnot he type PAGED.
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INDEXED LOAD ADDRESS

Syntax: ILA <Data Address>

Fcrrmat:

I E RS R EEEEERESEE S

* 0C01 » LL,ON =

Kk hkdhkkhhkhkkhkhihkhkkid

OP=Ccde *

*

COMPANY CCANFIDENTIAL
B1800/€1700 SCL S-LANGUAGE
PeS. #2201 2389

Ak kk k%

* JLA =

tEkhkkth &

*xx Variable size depending on the

tyre bits in this field.

Function:

Indexed load address functions the same as irdexed

load value;

resultant address descriptor is rot converted to

value (Step c.2 of IL

is omitted).

differerce beirg that the

a



BURROUGHS CCRPORATION COMPANY CCNFICENTIAL
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SANTA BARBARA PLANT Pa.Se

INDEXED LCAC FIELD ADDRESS

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

LA AR S SRR RSN RARERERRER R R R RRRERERERRSER]

* 1111 t1 1111 000 « * * *
I 2 S R R EE R R EEEEE SR R R E NS SRR ENFEEEEEESEEARENRE S
QP-Code * * *
* % *
* * *+x Length {opticral)
* * T
* *x4 Offset
*
*xx Type

Function:

¥2201 2389

KRhkhkdk ki

* ILFA «

IR S 28 & 8 & 4

Using the value on top of the EVALUATICN STACK as the

base arear» the user Lloads a subfield
EVALUATION STACK by SUBBITtirg according to
and <length> and btuilds type as specified by

This S-CP is only wused for 1irdexing

REMAPS BASE items) &znd should eventually

cuta.

l« <TYPE> is 3 tits encoded &as fcllcws:

0 BIT 3 8IT (1)
1 FIXED 4 BIT (24)
2 CHARACTER S=7 UNDEFINED

2. <0FFSET> is 9 or 17 bitsr» derending cn the

bit.

3. <LENGTH> 115 6 or 17 bitss depending

the

<gffset>
<type>.
layouts (as

rhased

first

first

bit. <LENGTH> is not present 1if the tyre s

FIXED», BIT (1)» or BIT (24).
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LOAD VALUE

Syntax:

Format:

Ak hak

* L *

*hk k& kk*&

L <Data Addfess>

Ak bk hkhkk Ak AhkhkrAkkwhkk

* 1101 00 ~ LL,ON «

khkhkhkhhkAXkkhkdhkhkihkkb

O0P=Code

Functicn:

-

*
L

*+**x Variable size, depending on
type bits in this field.

The Ltexic Levels Occurrence Numter pair (data
address) is used to address the NAME STACK.

1. NAMESTACK(DISPLAYUCLL)+ON)

2« The descriptor zt this location must not be an
array descriptor.

khen the descriptcer is self=relative or
ron=-self-relative with a length less than or equal tc
2hy a self-relative descriptor 1is rput on the

EVALUATION STACK.
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\
Ce« When the descriptor is non-self-relative with a

length greater than Z4&: ‘

1. The descriptor 1is copied to the top of the
EVALUATION STACK with the adcress fiela mocified
to pecint to the top of the VALUE STACK.

2. The data item is moved to the top cf the VALUE
STACK.

3. The VALUE STACK POINTER is bumped by the size of

the data itemsa
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LCAD ADDRESS

Syntax: LA <Cata Address>

Format:

Ak khkhkkNAx itk

* 0000 ~ LL,ON «

Ak hhkhkhkAkkAhkkhk kR k&

0P-Ccde *

%

*x%* Variable sizes

type bits

Functicn:

in this field.

COMPANY COANFIDENTIAL
81800781700 SCL S-LANGUAGE
P.S. #2201 2389

kA k k&

* LA =

*Akhkhhk %

cdercending on the

Lexic Levels» Cccurence. Number pair (Déta Address)

is used to address an entry in the NAME STACK.

a. The
1.

ba 1If
the

STACK.

the descriptor
96 bit descripter

¢t that
is

NAME STACK(DISPLAYCLL)+ON)

location is ar array type
copied to the EVALUATION
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ce. If the descriptor at that Llocation 1is a non-array
type then:

1« If the data item is self-relastive thern build a
descriptor on the EVALUATION STACK using the type
and length frcm the NAME STACK and the adcdress of
the leftmost bit of the data 1iteme. Change the
type of the new cescriptor tc ron-self-relative.
The data itself remairs in the address portior of
the descriptor in the NAME STACK.

Ze If the data item is non-self-relative then the 48

bit descriptor is copied to the EVALUATION STACK.
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LCAD ARRAY FIELD ADORESS

Syntaxs: LAFA <type>‘[<length>l

Forrmat:

AR A RS EE AR RS A EES RS A RRRSRERE RESE RN

+ 1111 11 1111 C11 =« *
L R R R R R R Y R L
0P=-Code *
*
*
*
*x«x Jype

Function:?

3 bV

COMPAKNY CCNFIDENTIAL
B1800/E1700 SOL S-LANGUAGE
PeSe #2201 2389

Atk Ak k&

* LAFA «

dhhhkhkkhkk

xx%x Length (optional)

The top operand cn the EVALUATICN STACK is an array
subscript; the next-to-top operand is a scaler .string

which is to tLe
element?'s type

treated
length given by <type> and

as &n array with each

<length>. Load & descriptor of an elemert c¢cf this
implied fields using the given subscript. Check array
botinds by using the length field of an array area

descriptor.
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LCAC FIELD ADDRESS

thhkkhkk

* LFA =«

&k k& ki

Syntax: LFA <typed><offset>{<lengtt>l<data address>
Formats

I ZEE RS EREEEERE R RS SRR NE R RS RREERERE RS R SRR

* 1111 11 1111 001 « * * * LL,CON =
KERAKEAEEARXAE AT AKX AXNAANNANKAKNAAXAR RKkANA AAAK A&k KAk &k kX
O0P-Code * * * *

* * * *
* * * «xxVYariable size
* * * cepencing on tyre
* * * Eits in this field.
* 4 *
* * *
* * *«x Length (optional)
* *
* *®
* txx Cffset
*
*
*xxType

Functions

Using the descriptor at <dats address>» to cdescribe
the base argca the wuser loads a subfiela tc the
EVALUATION STACK bty SU3BITting accorcding to <offset>
and <length> and tuilds type as specifiec by <type>.

1« <«<Type> is 3 Etitss, encoced

0 BIT 3 BIT (1)

1 FIXED 4 BIT (24)
2 CHARACTER 5=7 UNDEFINED
etce.

2. <«0Dffset> is 9 or 17 bitss depending on the first
bit.

l. <bLength> 1is 6 or 17 bits, derending cn the first
bit. <lLength> is not presert if the typre 1is
FIXED» BIT (1)» or 8IT (24).
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LOAC FIELD ADDRESS FROM PREVIOUS

Ak khk Ak ki

* LFAP «

khkkhhkhkiki

Syntax: LFAP <type><offset>{<length>]}

Format:

Rk KN KAk A XA KA XA AA RN KRAANRAAAKN RN AAK R A Ak Rk &

+ 1111 11 1111 G1Q » * * *
AhkAA kbbb hkAAArAAEhkAARAkbhhk kb AAhh bk kPR NKkk
0P=-Ccde * * *

* * x

* * *%x%x {ength (optional)
L *

* *

* xex [ffset

x

*

«xx Type

Function:

Using the descripter on top of the EVALUATION STACK
to describe the tsse arear the user lcocacs a subfielc
to the EVALUATION STACK bty SUBBITting accecrdirg te
<gffset> and <length> and tuilds type as specified by
<type>.

1« <Type> is 3 bits encoced as fcllows:

0 BIT 3 8IT (1)
1 BIY 4 BIT (24)
2 BITY 5=7 UNDEFINED

2. <«<0ffset> is 9 or 17 bits» derenaing cr the first
bita

3. <lLength> 145 6 or 17 bitss, depencding cr the first
bit. {<Length> is not presert 1if the ¢type |is
FIXED» BITC1)Y)s or BIT(Z4)4)
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LOAD LITERAL

Syntax:

Format:

hkhkt ki

* LIT »

thkkkk*

LIT <Type><lLength><lLiteral>

Ak kA Ak khkbhhhkhkhhhkhkhhkhhkhkb A AXARK

* 0100 =

*

* *

L2 R R RS LS RS RESL R AR RS RS RS RREREEN:

gP=-Ccde

Function:

*

* % * * * % o ®

This

* *

*x ('3 -

* *x% Literals 24 bits if self-relative
x

*

*x* length of literzl, 16 Lits

** 8 bit cescriptor type fielc tells if literal
is self~relative or non-self-relative

operatcr loads a constant to the top of the

EVALUATION STACK.

le

2e

3.

When the Literzl is self-relative (less than or
equal to 24 bits) the operator pushes the types
tengths and literal onto the top of the
EVALUATION STACK.

When the literal is ncn=self-relative, the type»
length and VALLE STACK pointer are moved tc the
top of the EVALUATICN STACK asnd the Lliteral 1is
placed on top of the VALUEL STACK.

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

LER B R BE S

*« LITA =«

L E R RS EE R
Syntax: LITN <tLiteral>

Format:

khkkhkkkkkhkkxhkhkikk

.

* 0011 = ¥
|2 S R R BEEEER NS R
0P=-Ccde *

*
«x% 1C Bit Literal

functions

This operator loads a 10 bit literal to the tcp of
the EVALUATION STACK as & FIXED» self-relative data
itema



BURROUGKS CCRPORATION
CCMPUTER SYSTEMS GROUP
SANTA BARBARA PLANTY

MAKE DESCRIPICR

Syntax: MDSC

format:
I E 2 E S EEEREREERE SN

* 1111 10 1610 «

LA SR RS RS RS ESESES]

OP-Ccde
Functicn:

a. A descriptor
STACK.

is expected

COMPANY CONFIDENTIAL
81800/B1700 SDL S-LANCUAGE
P.S. #2201 2389

Nk kkKk k&

* MLCSC «

Xkt hkhkk

to be on the EVALUATICN

be This descriptor must describe another descriptor.

c. This second¢ descriptor (46 cr 96 bits) is copied to
the EVALUATION STACK after cuttinrg back the c¢riginal

descriptor.
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NEXT OR PREVICUS ITEM

*hkk hkkkkk

* NPIT =

Thkhk k& k&

Syntax: NPIT <Next or Previous Bit><Data Address>
format:

(A S RS SRR RS RS SR RS RL A RRERE RSN,

*+ 1111 01 1101 = * LL,ON =
LS E EE R RS REEEE RS EE RN R R RN RS N R XS
0P-Ccde * *
i * : *
* xx% Variable sizer, depencing on
* type bits in this field.
*
N -
*k& 1 Bit
0 => Previcus
i => Next
Functions:
a. The Lexic Level», Cccurrence Aumber pair {Cata
Address) describes a non=-self=-relativer, reon-array

descriptor at
NAMESTACK (DISPLAY(LL)+ON)
KRKEA KA KA RAAN N A AKX AKX

* T * L * A *

I Z 2SS R FREEEREREEERER K
b The descriptcr is then modified
I 2 S A R BT RIS EEERERER R X"

* T « L' « AY %
AR AR AR AKX ARRE R A AN KR
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1. Previcus

8) T* =7
L* = L
AY = A-L
Ce Next
a)y 1¢ =17
Le = L
AY = A+L

c. The modi fied descriptor replaces the olc descrigptor
and 3 copy is also placed on the EVALUATICN STACK.
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LOAD NUMERIC CNE

Ak kA kk X

* CNE =

LR B R R LR

Syntaxs: ONE

Fcrrat:

kkkkkhkk

* 0110 »*

kkhhkkk k&

gP-Code

Function:

This operator causes a FIXELD, self-relative
descriptor containing a3 cne (1) to be piaced cr the
EVALUATION STACK.

-
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REFER

Syntax:

Format:

Ak kk kR &

* REFR =

thkbhkdh

REFR <length>

Ak khkhkhkhkkkhhkhkhkhkhkhhhhkhkhhhkt

* 1111 11 1111 1QC « *

Akt hhkhkhkkhAhkhkhAAAAAKRAA A A XKk A K

OP=Code

Function:

*
*

*«xlength (€ or 17 tits dependirg on the
first pit).

Changes the descriptor on the top of the EVALUATION
STACK to have the address of the second g¢operard oOn
the EVALUATION STACK. The tlength of the second
cperand 1is compared to the Length in-lire. If nrot
equal, an exception is given.



BURROUGHS CCRPORATION
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VALUE DESCRIPTOR

Syntax: VDSC

format:

kkhkkkhkhkhkkhkhtkthkkk

* 1111 01 10C0O «

hodkokok &k kkok hokokkkkkk

CP-Code

Function:

COMPANY CONFICENTIAL
B1800/€1700 SCL S-LANGUAGE
P.S. #2201 23389

kthk khk kX

* VLSC «

khkkhk Xk &k

3. A descriptor is expected to be on the EVALUATION
STACK. The follcwing conditions sre expecteds, but NOT

checked:

1. The name=value bit must be CFF.

2« The non-self-relstive bit must be CN.

3. The descriptor is always 48 bits.

b. The descriptcr is moved to the VALUE STACK.

c. The descriptor on the EVALUATION STACK 15 replacec by

a 48 bits»

non-self-relative descriptor that poirts to

the descripter just moved to the VALUE STACK.
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LOAD NUMERIC ZERO

LR B R 8 5 5

* 207 =

LA B & & & J

Syntax: 207

Format:

khhkkknkk

* 0101 =

Ak kk kk &Kk

CP=Ccde

Function:

This operator cCEéuses a FIXEDs self-retative
descriptor to be generzted and placec on the
EVALUATION STACK. The descripter will <contair the
number zero.



BURROUGHS CCRPORATION
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STACK OPERATORS

NAME

BUMP VALUE STACK POINTER
CUPLICATE

DELETE

EXCHANGE

FORCE VALUE STACK

MNEMONIC

BV SP

8180

1111
1100
1111
1011

1100

COMPANY CCNFIDENTIAL
0761700 SCL S-LANGUAGE
P-S. #2201 2389

CCDE ARGUVMENTS

- - o - am wn wn wn wn ey -

1¢ 1011
00
0C 0011
00

01
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BUMP VALUE STACK POINTER

Syntax:

Formats

BvsP

khkk kk k&

* BVSP «

kAN TR AR K

IR R AR EEREEEERE R R

*= 1111 10 1011 =

Ak hkhkhhkkhkhkkhkkhkhkk&

gP=-Ccde

Function:

e

be

The descriptor on the top of the NAME STACK must be a
simples non-sel f-relative descriptor, that points tc
the top of the VALUE STACK.

The low order 16 bits of the value described by the
descriptor on the tcp of the EVALUATION STACK are put
into the length field of the desceriptor or tep cf the
MAME STACK.

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

NOTE: This operator is not genersted by the SDL compiler after
the IV.0 release.
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DELETE

L2 R E R 2 &

« DEL =

kk Ak kk ¥

Format:

AR AKAN AR K &R &

* 1111 00 CO11 =

kh kkkhkhhkhhkhkkkk ks

OP~Code

Function:

The top descriptor on the EVALUATION STACK is deleted
along with its associated value in the VALUE STACK if
the name=v-alue bit is on.
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DUPLICATE

~Syntax: DUP

Fcrmat:

khkhkhkkhhkh ki

* 1100 0C «

kA Ahkkhkhkdkhkhki

OP-Code

Functions:

Qe

Ak kkh&k*

* DUP =

Ak Kk kk&

This operator tzkes the 4€ bit (simple) cescrigtor on
the top of the EVALUATION STACK, cuplicates it
exactly and pushes it onto the top of the EVALUATION
STACK.

If the name=value bit is on», the VALUE STACK ©pcocrtion
Wwill not be duplicated.
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FORCE VALUE STACK

kk kk k&

* FVS «

Ak k&

Syntax: Fvs
Fcrrat:

Exhkh kxR A KKK
* 1100 01 =

kK hkhkk ki *

GP-Code
Function:
a. An operand is expected to be on the EVALUATION STACK.

b. If the operand ¥s a non=-self-relative value, no
action is taken. Otherwise the cperand is converted
to a non~sel f-relative value by copying its data to
the top of the VALUE STACK, setting its cescriptcrts
address field to the copied data anc¢ changince the
type field to non-self-relative value.
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EXCHANGE

kA Rkhhk &

* XCH «

*hkkkhk &k

Syntax: XCH
format:

ok kkAhkhAkk

* 1011 0C =«

LA S SRR LR SR N

§P=Ccue

Functicon:

-

E This operator swaps the two top descrigtors or the
EVALUATION STACK.

be Both entries will always be 48 bit {(sinple)
descriptors.

ce The name~value bit may te set in ones but rot bcth,
of the descriptorse.
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PROCECURE OPERATORS

NAME MNEMCNIC CP CCDE ARGUFENTS
CALL CALL 0111 TYPE-SEG-
' PAGE-DISP
IF THEN IFTH 1001 TYPE-SEG-
PAGE-CISP

If THEN ELSE IFEL 1161 1 ADCR TYPE,TYPE-

SEG=PAGE=DISP

CASE CASE 1111 01 0100 # CF ACDR», ACDR
TYPE» YYPE-SEG-
PAGE=CISPreaer
TYPE-SEG-PAGE-

- ‘ Lisep
UNDO UNDO 1000 # CF LEVELS
UNDC CONDITIONALLY UNDC 1111 01 GO11 # CF LEVELS
RETURN RTRN 1111 01 0101 # OF LEVELS
RETURN FORMAL CHECK RINC 1111 11 1101 CO1 # CF LEVELS»
TYPELLENGTH
EXIY - EXIT 1101 11 # OF LEVELS
CYCLE CYCL 1110 11 DISPLACEMENT
MARK STACK MK S 1011 11 |
MARK STACK ANC UPLATE MKU 1111 01 1111 LL
ENABLE-DISABLE INTERRUPTS EDIT 1111 11 0101 v
EXIT-ENABLE INTERRUPTS XTEIL 1111 11 0110 V% OF LEVELS
CO-ROUTINE ENIRY CCNIR 1111 11 1010 000

CC-ROUTINE EXIT CXIT 1111 11 1C10 001 # OF LEVELS
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SANTA BARBARA PLANT

CALL

Syntax: CALL <Code Address>
format:

Ahkhkkhkhkhhdhkkkikik

* 0111 « *
kA RARKhkhkhktk Kk &k
OP=-Ccode *

*

CCMPANY CCNFIDENTIAL
B1800/B1700 SCL S-LANGUAGE

P.S. #2201 2389

Ak Ak AR KX

* CALL «

Ak KAk k&K

xx* Type, Segment, Displacement

Functicn:

a. The code address type may ﬁot be of type "null~.

be The location
displacement)

instruction 1is pushed

c. The <code address
address of the next

numbers, segmert number,
first bit fcllcwinrg the
intc the PROGRAM PCINTER STACK.

instructicn is used as the
instruction to execute. This may

reguire a Look‘'up in the segment dictionary tec locate

the segment.
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CASE

L E R B A8 X B4

« CASE =

khkk kktkk

Syntax: CASE <# of Code Addresses><Address Type>
<Ccde Address><€odg Address> eeewe

Format:

ARk Kk Ak AR ARAKRR RN AR RN AR AR RAAR R A AA N AR A AR ARk A kk

« 1111 C1 C1CGC = * * * * *
I E X R A E X EEEEEREE A E A SZEREA R RIS SRR R ZEAREEERERERER R R RS R ERY
CP-Cade * * * *
* 4 I EZ B A EEEEEERER X
x® *x *
* * *
* * «x%x (All addresses are
* * of types specifiec
* * by <Address Type>
* * unless they are
* * null).
* *
* «x%x 1 Bits Code
* gddress type
t 4
*&* B Bits

# of addresses

Function:

a. An operand is expected to be on the EVALUATION STACK.
The value of this operand is usec to select one of
the <code addresses. ( salects the first addresss, 1
the secondr etce.

b. When the value is out of ranges, an error interrupt
CCCUrSe
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c. When the proper address has been isclatec a "CALL™ is

rerfcrmed on that adcresse.

Any of the addresses may be null adcdresses (type
field=111) 1in which case the rest of the accress will
be padded Wwith zeros (evenr though the type 15 nrull
the address size 1is the same as the nor=-rull
addresses)e.

khen a null address 1is selectec¢ the «cperaticn 1is
terminated.



BURROUGHS CCRPORATION COMPANY CCNFIDENTIAL
CCMPUTER SYSTEMS GROUP B1800/E1700 SCL S=LANGUAGE
SANTA BARBARA PLANT PeSe. #2201 2389

COROUTINE ENTRY

Ahkk Ak hkkk

* CANTR «

ARk Rk kK

Syntax: CNTR
format:

AhkAA Rk kA kA RA A Kk A k&

* 1111 11 1C10 CQC =

khhkhkhhkhkhkhkkk Ak kk kkik

OP=Code

The table asscciated with each of the co-routine operators has the
followirng forrate. )

DECLARE
01 TABLE,
02 NUMBERLOF.ENTRIES BIT(4)» .
02 ENTRY.ADDRESS BIT(32),

02 PPS.COPY(lE) BIT(32)»

Function:

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

be The current code address is pushed ontoc the PROGRAM
POINTER STACK.

4

c. The npumber of elements of PPS.CCPY, specifiec by
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NUMBER.OF.ENTRIES is pushed cnto the PRCGRAM PCIMER
STACK.

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

Ak dhk ki

« CXIT «

AEhkhkhkk Ak

Syntax: CXIT <# of Levels to exit>

fFormat:

Rk khhhkhhhkhAh bk khhhkikikhhkthkkhik

+ 1111 11 101C CO1 = *
IS S EE SRS EREEREAEE SRS E R R R RS KX EE N
OP-Ccce *

&

tx%x 4 Bitss specifies rumter
of levels tc exit.

-

See CNTR for TABLE format.
Functicns

a. The descriptor on the tep of the EVALUATION STACK
will contain the address of TASLE.

b. Number of levels is stored in NUMEER.CF.EAMTRIES.
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de.

The current code adaress is stored in ENTRY.ACCRESS.

The number cf entries on the top of the PROGRAM
PDINTER STACK», (specified by # cf levels) is <copiea
to PPS.COPY (0Q) through FPS.COPY (# CP levels=1) if
the # of Llevels is 0» nothing is copied.

An UNDO is performeds using the # of levels as the
nurber of entries tc pop off the PRCCRAM PCINVER
STACK.
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CYCLE

Syntax:

Format:

khkhkRkhhk

* CYCL «

khk Ak k& ik

CYCL <displacement>

Ak hkhkhkhkhkkAkhhhhkthk ik

* 1110 11 +

*

Ak Ak ARk Ah Ak Ahkkhkhhk

CP-Code

Function:

Qe

b.

*
*

*xx 12 bits, specifies the relative branch adaress

s

kKhan the twelve bits are read by the prccessors, the
program pointer will peoint the the first bit cf the
next instruction.

The twelve Dit disglacement is thep subtracted fronm
the program pointer to give a new next instruction
addresse.

This operator does not cause a charge 1in code
segment. :
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ENABLE DISABLE INTERRUPTS

Syntax:

Fcrmat:

Ak kk kit

« EDI =

Ak K&k k&k&

EDI <Enable-disatbtle tit>

I AR RS E RS R EREE SRR ESE RS ]

* 1111 11 0101 =» *

KRkRAAk AKXk Ak khkhkhkNkk ki

CP=-Code

function:

Cisable

Enable

de

*
*

*xx 1 hit, 0 => Enatle
1 => Dissble

Disable extracts frcm the interrupt ogqueue a high
priority interrupt and places the perts, chanrnels ana
reference address associated with it cn tecp cf the
EVALUATION STACK.

The MCP's high=priority interrupt hancdlirg routire is
entered (via a CALLY. If there is ro high priority
interrupt 1in the queue the next 1in lire S-cp s
executed.

Enable <checks the interrupt queue for a3 high pricrity
interrupt; if one exists it places the associated
ports channel, anc reference address in the
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EVALUATION STACK.

be A CALL to the MCP's high priority interrupt hardling
routine is then rerformed. If no high pricrity
interrupt exists an UNDQO is performeds to termirate
kandling of high pricrity interrupts.

NOTE: For MCP use only.
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EXIT

kAKX RK KA K

* EXIT «

A&k &k kik

Syntax: EXIT <# of Levels>
Fcrreat:

AkhkhkAh hhkhhkhkhkhhkhhhhhhk

* 1101 11 *» # *

Ak hkk A hhhkhhkxhkhhkhkhhkd

O0P-Code *

*
xxx Number of levels to exit (4 bits)

Functicn: Refer to Contrel Stack Mechanism

8. CISPLAY and CONTRCL. STACK are urdated by the
following alcorithms
CURRENT.NSP:=CS5.NSPLTICSP:=CSP2=CSP~1);
CURRENT.VSP2=CS.VSPCCSP);

DO SEARCH FOREVER:
IF CS.EXITED.LLCTCSP) = 0 THEN UNDC SEARCH?
IF CURRENT.LL = CSJENTEREDLLLC(TCSF:=TCSP~1) THEN
005
DISPLAY(CURRENT.LL):=CS.NSPCTCSP);
UNDO SEARCH;
END?

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

b. An UNDO is performed on the PRCGRAM PCINTER STACK.,
using the number of levels given in the irstruction.
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IF THEN ELSE

P.S« #2201 2339

bk kk kkk

* JFEL

Akkk ki

Syntax: IFEL <Address Type><Code Address><Code Adcress>

fFcrmats

(32 S R EE S RARS R EREEEEE SRR RSRERESE]

Displacement

* 1101 1Q = * * *
B2 A R E RS R RLARLIESEAE SRS R RS ERERERNE]
gP-Ccde * * %
* * *
* * *x+ Type, Segment.,
* *
3 *
* *x% Yypes Segment, Displacement
*
*
«xx Address Types» 2 Bits

The type of both ccde addresses must Le the sare

Type>. The coce address may not be of type "null= .

Functicn:

as the «<Acddress

2. An operand is taken from the EVALUATICN STACK. The

rightmost bit of the value of
examined.

True
False

o3
[ ]

be If true thens

1« A CALL instruction is executed
code addresse.

the oferang is

usirg the first
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ce If false then,

1. A CALL instruction is executed using the second
ccde addressa. :

The return code address that is pushed. intc the
PROGRAM PDINTER STACK by the call points tc the bit
following this instruction.
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If THEN
Ak Kk kk &
* JFTHE =
k& Ak hkk &k
Syntax: IFTH <Code Address»>
Fermat:
kkh kA kKb bk kX hkhkhk
* 1601 =* *
I E SR RS EERERSEEE S
OP=Coce *
*
sx%x Jype, Segments Displacement
Functicn:

a. An operand is taken from the EVALUATIGN STACK. The
rightmost bit of the value o¢f the c¢perancdc is
examined.

1 = True
C = False

be If true thens

1« A CALL instruction is executed usirg the <code
address given in the instruction.

2« The return code address that is pushed intc the
PROGRAM POINTER STACK points to the bit following
this instructicne. .

c. If false then,

1. This instruction 1is terminatec aro the next

instruction

in Line is executeag.
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MARK STACK

Syntax: MKS

Format:

khkkk hkhh khkkk

* 1011 11 =

AhkhhkhAdk &k

CP-Code

Function:

Fefer to CONTROL STACK mechanism

COMPANY CCNFICENTIAL
81300/781700 SCL S-LANGUAGE
PeS. #2201 2389

thk kA k

* MKS »

khk ARk R&k K

The CONTRCL STACK is updated bty the following algorithnr:

CSNSP(CSP)I:=CURRENT.NSP?
CS.EXITEDLLLC(CSP)I:=CURREMNT.LL
CS.ENTEREQLL.LL(CSP)2=(}

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

CSP:=CSP + 17

2T AVD
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MARK STACK AND UPDATE

Syntax: MKU <lexic Level>

forrat:

I A S SR EEREEEEREEEEER SRS R

* 1111 01 1111 =« *
KK IR AR KRR AR R KRR AR KK KK
0P-Ccde *

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

" Function:

Refer to CONTROL STACK mechanism

The CONTRCL STACK and ODOISPLAY are wupdatec by

algecrithm:
CSP.NSP(CSP):=CURRENTLASF
CSEXITEDLLL(CSP):=CURRENT.LL?
CSLENTEREDLLLCCSP):=CURRENT..LL:=LLS
CS.VSP{CSP)$=CURRENT.VSP;
CSPi=CSP ¢l

DISPLAY(CURRENT.LL):=CURRENT.NSP?

PeS.

the

81800/7€1700 SCL S-LANCGUAGE
#2201 2389

k& hkk k&

* MKU =

Ak hk ARk &

following
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RETURN FORMAL CHECK

Atk AKXk N
= RTNC «

I 2 B EETY S
Syntax: RTNC <# of Levels><Type Field><Length Field>
Formats:

AAN A RA X KA R A RA A AT AR A ARA KGR AR RS Ak & &kok k&

* 1111 11 11C01 Q01 « * * *
AR EEAAAKR AR AARKAARARNRAKAAKRRAKE AN A AR Rk R RA R Kk A RARR
OP-Ccode * * *

* « *x
* * *x% {ength Field (6 or 17
* * bits)e Present only if
* * length varyirg bit is
* * is nct set.
* *
* *
* *+x Jype (8 tits)
*
*
**x%x Number of levels

function:

kefer to Control Stack Mechanisnm

a. Type Field
Bits: O = Not used
1 - Not used
2 = Not used

-3 = Not used
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b.

Ce

d.

4=5 0¢ 8IT
01 FIXED
1 CHARACTER
11 VARYING
& = Always 0
7T - 1 if length is varying
DISPLAY and CONTROL STACK are upcatec using the
following algorithm;
CURRENT.NSP:=CS«NSP{TCSP:=C5P:=CSF-1),
CURRENT.VSP:=CS.VSPICSP)>
DO SEARCH FOREVER;
IF CS.EXITEDLLLUTCSP)Y=C THEN
UNDO SEARCH?
IF CURRENT.LL=CS.ENTERED.LL{TCSP:=TCSP-1)
THEN
DOs :
DISPLAY({CURRENT.LL):2=CS.NSP(TCSP);
UNDO SEARCH;
END3
END SEARCH;
CURRENT.LL:=CS.EXITEC.LL(CSP)?

The value to be returned is an operand cn the tcp of
the EVALUATICN STACK.

The type and length of the cata must match the tybe
and length specified in the instructicn wurless the
type or length is varyinge.
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e. If the operand on the EVALUATICN STACK 1s not
self-relative, the cata to be returned 1is mcved tc
the top of the VALLE STACK, i.e. changed tc a value
from an addresse.
f. An UNDO is performed on the PROGRAM PCINTER STACK.,

using the number of levels given in the instruction.
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53=108

SANTA BARBARA PLANT

RETURN

Syntax:

Format:

PeS. #2201 2389

(A & R &2 2 2

« RTRN *

Ak Rk k&

RTRN <# cf Levels>

I E S SR RS AR R REELERERESS.,

* 1111 ¢1 C1C1 « *

I A E S R E SRR E RS R ERERSS R

gP=-Ccde

Function:

*
*
* %k

4 B8it field that specifies
the number of levels

-

Refer to Contrcl Stack Mechanism

a. RIRN performs no check on the tyre and lergth fields
cf the value returned and s the return that s
rormally emitted by the compiler. RTINC cces perfornm
checking and is available as a conmpiler opticn.

b. The wvalue to bhe returned is an operand cn the tcp of
the EVALUATION STACK.

c. If the name value bit is off and the descriptcr 1is
non-self-relative, then an error conditicr cccurse.

d. DISPLAY and CONTRCGL STACK are upda;ed by the

following algorithm;
CURRENT.NSP:=CS.NSPCICSP:=CSP2=CSP~-1);

CURRENT.VSP:=CS.VSP(CSP)}
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DO SEARCH FOREVER3
IF CS.EXITEDLLLCTCSP)=0 THEN
UNDO SEARCH;>
IF CURRENT.LL=CS.ENTERED.LLC(TCSP:=TCSP~1)

THEN

DISPLAY(CURRENT.LL)I:I=CSNSP{TCSP)>
UNDO SEARCH?
END 3
END SEARCH?

CURRENTLL:=CS.EXITED.LLC(CSP);

2. If the operand on the EVALUATICN STACK 1is not
self-relative, the cata tc be returned 1is moved to
the top of the VALLE STACK» i.e. changecd tc a value
from an address. '

f. An UNDO is perforred on the PROGRAM PCINTER STACK»
using the number of levels given in the idnstructicn.
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UNDO

Syntax: UNCO <# of Levels>

Format:

kkhkhkhkhkkhkkAk&k

* 1000 « *

hkhk khkhk&khkikikkhki

OP=-Ccde *

*
s« 4 Bits to

of levels to undoec ((0~15)

" Functicn:

COMPANY CONFIDENTIAL
B1800O/E1700 SCL S=LANGUAGE
P.S. #2201 2389

kkk kh Xk &
-« UNCC =

ARk Ak Ak &

designate numter

a. The PROGRAM POINTER STACK is cut back by the nurber
of levels specified in the instruction.

b. The next entry in the PRCGRAM PCINTER STACK is then
used as the pointer to the next 1instructicn. This
entry 1is then alsc cut back from the PRCCRAM PCINTER

STACK.
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UNDO CONDITIONAL

thkkhhkhkk

« UNCC «

hkkk kk kk X

Syntax: UNCC <# of Levels>

forrat:

L E R R R AR R SRS EEEEREESS R

« 1111 C1 CC11 =« *
Ak AhkAhkkhkt kA kAt k ki
0P=-Code *

*
sk« 4 Bits, specifies number of
Jevels to undo (0=-1%)

Function:

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

be The rightmost hit of the operand is interrcogated

1

"

TRUE

0 FALSE

1}

Cs When true an UNDO operator is performed for the
number of levels indicated.

d. When false the instruction is terminated and the rext
in=line instruction is executed.
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EXIT», ENABLE INTERRUPTS

(2 S R E RS X

« XTE] =

Ahkk k& k& &k

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

AREKAKkAANSA KA AR A AR A kA A kb kK

*+ 1111 11 0110 = * *
kA Akk kR hk Ak hhkhkhkhkdkhbhkhki kkk
gP-Ccde * *
* x
* xx%x 4 Bitse specifies number of
* of levels to exit
*
* .
xx%x 1 Bit, variant to specify if UNCC cr EXITY
Q => UNDO
1 => EXIT

Function: ’

The execution cf XTEI 4s identical tc that cf EXIiT»
except that interrupts will be enabled before the
operator terminates.

NOTE: Ffor MCP use only.
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SEARCH & SCAN OPERATORS

NAME

REDUCE

SEARCY SCL STACKS
SEARCH LINKED LIST
SEARCH SERIAL LIST
SORT SEARCH

THREAD VECTOR
INITIALIZE VECTOR
" SORT STEP OOWN
SORT SwAP

SORT UNBLOCK

CELIMITED TOKXEN

NEXT TOKEN

DEBLANK

CHARACTER FILL
TRANSLATE

FINC CUPLICATE CHARACTERS

MNEMCONIC

- et w e w -

RDLC

SSS
SLL
SSL
SSCH
TVEC

IVEC

UBLK

DTKN

NTKN

DBLK

CHFL
XLAT

Foue

COMPANY CCNFIDENTIAL

P.

CP CCDE

1111 11 1001

1111

11

1111 01

1111
1111
1111
1111
1111
1111
1111

1111

1111

1111

1111
1111

1111

11

11

11

11

11

11

11

11

11

11

11
11

11

1110
1010
1000
1011
1011
1011
1011
1011
1011

1001

1001

1001

1001
1110

1001

S.

101

001

101
c11

001

0Co

010

100
iC1

011

81800/E17C0 SOL S~LANCUAGE
#2201 2389

ARGUVMENTS

VARTIANTS», TYPE-
LL=-0C

COMPARE TYPE

COMPARE TYPE

TYPE-LL-OC»
DEL1», CELZ

TYPE-LL-0C.,
SEPARATOR, V

TYPE~LL=0OC
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CHARACTER FILL

CHFL

Syntax:

formats

Ak hkkAA Ak kX kkhkkkk

* 1111 11 1€C1 100 =

Ak kA hkhk Ak kk Xk hkhkhhkk

gP~-Cocde

Function:

CONPANY CONFIDENTIAL

B1800/81700 SDL S-LANGUAGE

P.S5. #2201 2339

Ak Ak Rk hkt

* CHFL »

Akt R k&

a. Two operands are taken from the EVALUATICN STACK.

b. Th2 top operand is the sourcer, anrd must be eight bits
in length.

€« The second operand is the destination.

d. The source descriptor may be self-relative or
ron=self-relative.

e. The eight bits the source field: is mcved
left~justified 1into the destinaticnen field,

repeatedly.

until the destination field

is fitlec.
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 FINC CUPLTICATE CHARACTERS

I E SRR B E S

* FCUP «

kX Rkhkkk

Syntax: FDULP <Data Address><Data Address>

Format:

I 2SR R AL SRR ES AR AR RS SRR RERERRERERSES]

* 1111 11 1001 Q011 +~ LL,CN « LL,CN «

kXA KA KRR AAK AR A Ak kA kA hkhkhkhkhkbkhk Ak Ak A &k

O0P~-Ccde * *

* *
hkkhkdr ki kk
x
*x
*
Variable size depencing
on type field.

Function:

a. The text to be scanrned is initially described by the
first data address.

be The second data sderess cescribes the ron-duplicate
texte.

c. The text will{ be scanned wuntil three cr rore
duplicate chsracters sre founce.

d« LUpon return the text descriptor 1is &©wmcdified tc
describe the remaining text.

€. The non-duplicate text descriptor is modified to
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f.

describe the non-duplicated text that was scannec.

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

"The duplicated character will be left as the second

item on the EVALUATION STACK anc will be of type
CHARACTER, length 1..
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DELIMITED TOKEN

Ak Ak X&kt

x DTKN =

Ak Kk kk kk®

Syntax: CTKN <Data Address><Delinmiters»>

Format:

Ak Ak hhkhkhk bk kb hhhkhhbhkh bk bk Ak i Ak

« 1111 11 1061 QCL * LL,ON = *

I 222 R RS SRS RS SRR SRR REEEREEERREERRESS ]

OP-Code * .

*
*x% 16 Bits specifies celimiters

*
k]
* (2 characters)
*
*
x

=% VYariable size depending on
type tits in this fielc.

Function:

a. The descriptor located by data address 1is used to
access the first scurce character. '

be The address of the first character is token-start.

c. Characters are conpared sequentially toc each cf the
eight bit delimiters until a match is fourc.

de. Current address will point ¢to the character which
matches one of the delimiterse.

€. A descriptor is left on top of the EVALUATION STACK
that is:



BURROUGHS CORPORATION CCMPANY CCNFIDEANVIAL

CCMPUTER SYSTEMS GROUP B1800/B1700 SCL S=LANGUAGE
SANYA BARBARA PLANT PeSe #2201 2389

fe

1. Non-self-relative.
2. The address is the address of token-starte.
3. The lencth is ecual tc the current adcress minus

token-start.

The address field of the NAME STACK descrigtcr for
first character is set to the current accresse.
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DEBLANK

Syntax: DBLK <Data Address>

fermat:

L2 AR R AR R R ERE AL R SRR EREREE S

* 1111 11 1C0C1 O1C +« LL,CN «

Ak kAKX AKA N ARKAA R AR ANk

0P=Coce *

*

3-119
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Ak hk ki

* DBLK =

Ak Ak k

_%*%x Veriatle size depending on

type bits

Function:

ir this fielc.

de The descripntor loceted by <Cata Adcress> is usec to
access the first source cheracter.

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

character 1is founda.

c. The address of the first ron=blark character fourd is

put intc the

field of the descriptor

described by <Data Address>.



BURROUGHS CCRPORATICN
CCMPUTER SYSTEMS GROUP

SANTA BARBARA PLANT

INITIALIZE VECTOR

Syntax: 1IVEC

format:

khkkhkkhkhkkhhhkkkhdhhkkkk

* 1111 11 1011 CCC «

Ak Rk XAk hkkhkkkk

OP-Ccce

CCMPANY CONFIDENTIAL
81800781700 SCL S-LANGUAGE
PoSe #2201 2389

khkRAAkkk

* ITVEC «

khkkkkhkikk

. See 5SD for keys table formate.

VECTOR TABL

24 Bits

£

24 Bits 24 8its 24 Bits 4 Bits
ERXRKAKKAKACRAKNEAKN AN AR X AN RAEKRA AR AR EAKA RN R AR R AR R A R AR A A A A AR E AR Ak R
* VECTCR VECTOR * KEY * VECTCR * *
* BASE LEVEL.1 * TABLE * LIMIT = FLACS =
* ADLCRESS SIZE « ADDRESS * SIZE * *

KA EER AR AKAAKRERAAENRNN AR AN AR ANA AT RAANRN RN RNARRNA AR RNR R AR R AR R AR R A AR A&

SORT VECTCR

2

10

20

ERERAREAARAKR A RARK TR R RN RANAN AR RANA R A AN A AR AR Rk AKX

*
*

*  FLAGS

*

*
*
x
*

L INK

*
*
*
*

VECTCR ELEVENT.1 =
RECORD *
ADCRESS *

VECTCR ELEMENT.n

AEAAAKAAA Ak kb kAR Ak RAAKk Rk Ak ARk R Ak kARt hAhk ki &k

Functicns:

3-120
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This operator is similar to Thread Vectcrr with the

exception thats

1. The vector has never been 1initialized (had
winner).

2o The initial value of the bit displacement dinto
the vector is zero (0).

3. FEach new value 'is incremented by 64. (Vector

element length = 2).
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NEXT TOKEN

Syntax:

Format:

NKTN

khkkkk kkk

* NTKN =

Rk &k hkkk

<Data Address><Separator>
<Numeric~tc-Alpha Indicator>

KEAXKAAR RN AR KRR KRN AA R AR R A ARNRKRR AR AR R RA AR R AR

*# 1111 11 1C01 000 * LL,ON = * *
L2 R E E 2 2 SR R R R R R RIS RS R AR R RS RS REEEE RS S SRR B RN
gP-Code * * *

* * *
* * a%x%x ] Bit
* * Numeric-tc=Algha
* * Indicatcr
* * .
* «x«x 8 B8its, specifies a
* sepsrator
* .
*x* Variatle size ceperding cr

Functicr:

da

type in this field

The descriptor described by dats address is usec to
access the first scurce characters.

The address of the first character is token=start.

If this character is a snpecial character (less than
“A") then set the current address to token=-start +3
and go to {(g).

If the numeric=to-alpha indicator is set (1), then
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Ce

fo.

he

set stopper to "A™.

If the numeric=to~alpha indicator is not set (0) and
the first character is nureric then set stopper ¢tc¢
"0". Otherwise» set stopper to "A".

Sequentially compare characters to stopper until one
is found which s less than stopper and rot ecual to
"separator™. The current adcdress will pcint to this
character.

A descriptor is left on top of the EVALUATICN STACK
that is:

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

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

The data address for first character is set "tc the
current addresse.

It 1is assumed that s special character such as "i"
will follow the image to te scanneds, in order that
scanning will terminste. .
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REDUCE

Syntax:

Format:

Akt Rk kA

« RCUC =

kkk kk k&K

RDUC <Type><Result.flag><Object>[<Result>]

(A EZ SR RS2 RS S LRSS EL RS RSRARRERR SRR ERRERRRERERREREE)

* 1111 11 1001 101 « * * * LLs GN « LL» CN =

AEARERAKRKX AR AR ARN R RAAARREA N AR AN RN R A AT R A AR Ak AR A AKX

gP-Code

Functions:

- )

* * * * *
* * & * *
* * * * »x% Data adgress
* * * * (Fresert if result
LI * * flag is ¢cn)
* * * x
* * * #x%x Data acdress
* * *
* * *tx 1 Bits, 1 implies result presernt
* *
* «x% ] B3ite 0 => left-to-right scan
* ' 1 => right-tc-teft scan
*x
xxx 2 Bits, 0O Unuseq
01 => NEG
10 => ECL
11 => IN

The <character string Qlocated bty the <cbject cata
address is scanned in the direction indicated for a
character which satisfies 3 prescribed conciticn.

1. If the type is EGL», an operard is takenr frow the
EVALUATION STACK which must be 8 bits in 1length.
The condition 1s satisifed ty a character «hich
is the same as this operand.
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2

2 1f the type is MEQs an operand is taken as in the
EQL <caser but the condition is satisfied by a
character which is different from the operance.

3. If the type is IN» the operard on the EVALUATION
STACK must be of length 256 bits. A <character
satisfies the ccndition if,» when usec as an irdex
into the operanc bit string, it selects a bit
which is on.

Notes If the operand does not meet the lenagth
requirementss an errcr will be generatede.

The scan terminates when either a character is fcund
satisfying the corditions or the c¢bject strirg is
exhausted. At terminations, & one~bit result is left
on the EVALUATION STACK, 23C¢1)0z if onc satisfying
character was found or a a(1)13 if the character was
found. In additior» the descriptor of «cbject (anc
that of result, if present) is upcatec:

1. If the directicn is left-to~-right:

A = A + x
o o
L*= L = x
o 0

A Y = A

T o

L* = x

r

>
-
1]
>
+
b 1
-
[s 4]

—
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L*= L = (x ¢ €)
T 0
hheres

A is the original address of object
A ' is the new address of object
L is the origiral length of object
L * is the new tength of object
A ' is the new address of result
L' is the new length of result

X is the difference tetween the adcdress cf the
charactar satisfying the conciticr ard the
original address of object.

Note: Lengths here are celculated in bits even
though they sre character strings. The
type field of the result cescripteor witll
aluways be set to nen=self-relative
CHARACTER.
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SEARCH LINKED LIST
Syntax: SLL<Compare'Type>
- Format:

L E SR RS EEERREREEEESE RS SR

+ 1111 01 1010 =« *
kA A hkXhk kA kA AKXk AR ARk RR
CP-Code *

x*
*

«x%x 3 Bitso»

The compare type specifies the desired relaticn. It

follons:

- Greater than
- Less than
- Not equal to
Equal to

(o AN O, P R PVRN AV g
i

Function:

ae Four
EVALUATION

- Greater than or equal to
- Less than or equal to

These

CCMPANY CONFICENTIAL
B1600/E1700 SCL S-LANGUAGE
P.S. #2201 2389

Ak Ak kA&kX

* SLL =

Ak kkXhkk

specifies compare type

is encocded as

descriptors are expectec to be cn the top cf the
STACK.
following items:

descriptors represent the
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Descriptor dMeaning
First(top) Link Locatior
Secord Compare Variczble
Third Compare Fielc Locaticn
fFourth Structure Address

1. Link Location is a template which cescribes the
field in the structure which contains the base
relative address of the next structure tc be
examinede.

2. Compare Variable determines the value to be
compared to the structure. Its Llergth must be
less than or equzl to 24.

2. Compare Field Lecation is a template whose lergth
field 1is the length of the field to which ccrpare
variable 115 tc .be <ccmpsred and whcse accress
field 1is the offsat (in the structure) of the
field to be ccmgpared sgainst. The lerngth must be
less than or eaual to 24.

4. Structure Address is the base relative address cf
the first structure to be examinece.

The Llinked 1list 1is sezarched until either the
compariscn succeeds or the end of the list is fcocund.
The {ast element of the List must have & link field

with binary 1's (f.e. aFFFFFFQ 1f the Lirk field 1is
24 bits wide)d.

1f the search succeedss then the tase relative
address c¢f the current structure 1is Left on the
EVALUATION STACK as & 24 tit-valuee.
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de If the search failss, then AFFFFFFa is the value Lleft
¢n the EVALUATION STACK.

NOTE: This operator will not terminate if it is unable
to make a successful comparison and cannot fina the end
of the List (a8 link fielec of all 1's).
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SORT SEARCH

Syntaxs: SSCH
Format:

khkhkhkkkhhkhkhhkrhkhhkhhkih

« 1111 11 1C11 1CGC =

kb hkkkhkhkxhkhkikhkhhhhkhk

O0P=Code
See SSD fecr keys table

Function:

format.

a. This operator
EVALUATION STACK.

1. The top itenm

2= The

second

axpects t

COMPANY CCNFIGEMNTIAL
B1800/E1700 SDL S=LANGUAGE
PeSe #2201 2389

k& Ak k&

* SSCH =

XAk kk kkK

wo items to be on the

is the buffer Llimit acddresse.

item

control table.

Bits 24

is th

¢ address of the search

SEARCH CONTROL TABLE

24

24

24 24

A AR R AR A AR KRR AR AAN AN KRR AR R AAR R R AR R R AR AR AR AR AR R AR AR KA KA KA Ak

CURRENT « SCAN * RECORC

»

CONTROL »
= RECORD =

* ADDRESS * ADDRESS

* *

KEY
TABLE

*
*
*
*®

RECORC
INDEX

* 2 * SIZE *
* CCMPARE = *
* TYPE * *

AKAkARFARKAKA KK A KA AAKE AR AKX A RARN AR ARK A AR AR A A A RN KA A RAARANEA KX A&

b; SSCH conmpares each record in a buffer with a ccntrol
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record on a specifiec keye.

ce TYhe record may te ccmparec from the top of the buffer
down cr from the bottom of the buffer upe.

de The compare can te fcr

1. LSS (tess than)
2« LEQ (less than or equal to)
1« GEQ (greater thap or egual to)

3. ¥When a record is found that satisfies the <comparison
a one (1) is returned. Otherwise 3 zero is returred.
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SORY STEP DCWN

Syntaxs: S35D
Format:

I EE 2SS R R K SRS ELERE SR N,

* 1111 11 1011 Q10 «

khkhkhkAhrAhkKkkhhhkkhkhkikkk

COMPANY CCNFIDENTIAL
B1800/E1700 SCL S=LANCUAGE
P.S. #2201 2389

Tk k& kkk
« SSC =
hk k& Kk &

20 Bits

OP-Code
KEYS TABLE
4 Bits 12 B8its
L R L R R R R R R R R R
* ] x ] *
* i
ko mle = yw = = wm ale = e e egm e = -
I !
k= wl= = gm wm e m a]e e e e ege e = -
* ') * v *
* & *
AR KK KRR AR A AR AN AR KRN R AR R AR AR AR KRR AN K ARKA R AR A A Rk dk
FLAGS LENGTH 0IS

Functicn;

a. This operator expects
EVALUATION STACK.

PLACEMENT

three 1iYtems to Lte or the

value of the top iditem 1is the key table

1. The
address.
2. The second and third

items are the left and right

record addresses respectively.
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be

The left and right records are ccmpared acccrdirg to
the keys and return a value o0f one (1) when the right

record 1is greaters, zccorcing to the keys, thar the
left record.
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SEARCH SERIAL LIST
Syntaxs: SSL <Comparé Type>
Format:

L2 R R A AR EEEEEREESEEEER SRS

* 1111 11 1CCC €QC = *
KA AR A AR AN RE AR RN KA R AR AR
gP-Code *

*

*x*x 3 Bits»

COMPANY CCNFIDENTIAL
B1800/781700 SOL S-LANGUAGE
P.S. #2201 2389

khkkk &Kk

* SSL =~

LEE R R & &

specifies ccmpare tyre

The corpare type specifies the desired relaticn. It is encoceg as

followss:
1 = Greater than
2 = Less than
3 = Not equal to

4 = tqual

S = Greater than or equal to

6 = Less than or equal tec¢

Function:

e four
EVALUATICN

These

descriptors 2re expected to te on the tcp cf the
STACK.
follcwing items.

descriptors regpresent the
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Descriptor Meaning
First(top) Tatle Length
Secord Compare Value .
Third First Itenm
Fourth . Corpsre Field

1. Table Lenath is the length» in bitss of the tatle
to be searchede. '

2. Compare Value determinres the value tc be ccrpared
to the structure. Its length can be greater than
24

3. First Item gives the length and adcress of the
first item in a serial list of items that are of
identical structure.

4. Compare Field gives the Llength and the cffset
within the structure of the field to which
Compare Value is to be comparecd. Unlike SLL» the
length may be greater than 24 bits.

The serial list of items is searchec beginring with
first item until Compare Value satisfies Ccmpare Type
with Compare field» or until the end of the list 1is
reached.
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Ca 1f the search succeedss then the base retative

address of the item containing the "successful”™
compare field is left on the top of the EVALUATION
STACK and a 1-bit value of 1 (one) is {teft as the
second item on the EVALUATION STACK.

If the search fails, then the end adcdress of the
table ¢ | is left on the top of the EVALUATION STACK,
and a 1-bit value cf 0 (zero) is left as the second
item on the EVALUATICN STACK.
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SEARCH SDL STACKS

Syntax:

Formats

§SS

thkkhkhkd

* 585 «

tk hkkkk

LB A SR ERE R EERESEEEES &

« 1111 11 1110 001 «

Ak AkhkhAkhx Ak kk dhkkhhkhik

oP-Ccde

Function:

da

€

Four operands are removed frcm the EVALUATION STACK.

First{top) ~ Stack Bezse

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

The stack to be searched witl consist of SOL
descriptors and will be searched from base to tcp (or
vice versa) for a simple descriptor whose acdress
{ies between compare btase and compare topa

Array descripters snd self=-relative descrictors may
be ignored.

If the search s successful ther a one bit value of
(1) is Lleft on the top of the EVALUATICN STACK.

If the search is rot successful then a one bit value
c¢cf (0) is left on the toap of the EVALUATICAN STACK.
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SORT SWAP

Syntax:

Formats:

SSHWP

khkkhkhk &

* SShP =

khk kA k

L2 EE RS RS REREEERERESEE]

+ 1111 11 1011t 101 »

I E R R R R RS R R EREESERES

gP=Code

Functions

ba

Ca

This operator pops two operands off the EVALUATION
STACK. )

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

KWhen the two fields are c¢f unecual length, the swap
is Llimited to the length of the shorter fielc. The
tonger field is filled from the left; lcw crder bits
are undisturbed.
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THREAD VECTOR

COMPANY CCAFIDENTIAL
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Syntax: TVEC

format:

Ak Rk k&

* TVEC =

AEk Xk tkk

Eh bk kR R kA kA AN kA ki kk

* 1111 11 1011 Q01 «

khkhhkhkhkhkhkrhkhkh Ak A khkhhk

0P-Ccde

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

.Functicn:

This operator expects two items ¢to te on the

1. The top item is a bit displacement intc the sort
vector» where the two vector elements tc coagare

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

The operator then ccmpares the two vector elements
(according to the sort keys) and stores a winners.

2.
EVALUATION STACK.
reside.
be
Ca

When ~ the store address is equal to the vector Limit
the EVALUATION STACK is cut tack and the 1irstriction
pointer advancede.
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de When ths store address is not ecual toc the vector
Linit the bit  cdisplacement 1is wupdated and the
EVALUATION STACK and program pointer remain
unchanged.
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SORT UNBLCCK
*hkk kk hik &
* UBLK =
khkRk AKXk &
Syntax: UBLK
Format:
Rk hkkkhkhkhkdkkhhkhkhhhkdhik
* 1111 11 1011 O11 =«
I Z2 S E S X2 R AR SRR R ERE S
OP~Code
a« This operator handcles blocking for the sort
operators. It moves data from a source field to a
destiration field and updates the blccking
characteristics.
b. Four items are expected on the EVALUATION STACK.
1. The first item is the destination address. °
2« The second item is the source address.
3. The third iditem is the tltength <c¢f the data
transfer. '
4. The fourth dtem is the address of the
"Pseudo=-Sort-Fib"., '
c. When the blcck count goes to zero (0) a value of one
1) is returned.
de When the blcck count is other than 2zero a value of

zero (0) is returned.

COMPANY CCNFICENTIAL
61800781700 SOL S=LANGUAGE



BURROUGHS CCRPORATION COMPANY CCNFICENTIAL

COMPUTER SYSTEMS GROUP

B81800/7E17C0 SCL S=LANGUAGE

SANTA BARBARA PLANT PeSe. #2201 2389

TRANSLATE

Syntax:

Format:

XLAT

Ak kAN N

* XLAT =

Ak kkxkk

I A AR EE A SR E RS REEREESES

« 1111 11 1110 101 =«

khkhkkhhkhkkhk Ak kk Kk kkkik

gP-Code

Function:

be

Five operands are taken from the EVALUATICN STACK.

1. Descriptcer for the result field. (Ar acdress
operand) .

2. A self-relative descripter whose value 1is the
size of the iters in the result fielc and ir the
transtlate table.

3. The translate table. (May be a value c¢r an
address operand).

he A self-relative descriptcr whose wvalue 1is the
size c¢f the items in the source field.

S« A descriptor for the source field. (An address
cperand) .

Fach of the items in the source field s usec tc
subscript into the table to obtain an item which s
then placed into the result field 1in the position
that <corresgonds to the position of the original item
obtained from the sourcee.
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ce. This process continues until
1. The source field is exhausted.
2. The result field is full.

Yo An error occurs {e.g. translate error).

de If either the source or the result is nct a multiple
cf 1its respective item size then the Llast item
translated or the last translated value will be
truncated as requirede.

e« Both source and tsble item sizes must be equal tc or
Lless than 24 bits in length, otherwise a rur=time
erTer OCCLTS.

f- The table need only ke large enough to acccmrcdate
those items which will actually sppear in the scurce.
That is» the upper end of the table need nct be
present if it will never be accessec. Howevers
attempting to access a teble iter which is beycrd the
actual size of the table witll cause a rur~-time error.
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MISCELLANEDUS OPERATORS

NAME

TRANSFER MESSAGE

HASH COCE
SHAP

FETCH

FETCH AND SAVE
CISPATCH

HALT

REAC CASSETTE
LENGTH

LOAC SPECIAL
CLEAR ARRAY
COMMUNICATE
REINSTATE

FETCH CMP

DATA ADDRESS
SAVE STATE
HARCWARE MONITOR
CVERLAY

FROFILE

MNEMCN

HASH
SHAP
FECH
FECS
D1sP
HALT
RDCS
LENG
LSP

CLR

COMM
REIN
FCrP
ADDR
SVST
HMON
ovLy

PRFL

IC

B1800/sB81700 SOL S
Pa

COMPANY CCONFIDENTIAL

CP CCOE

1111 11 1010

1111

i111

1111

1111

1111

1111

1111

1111
1111
1111
1111
1111
1111

1111

1111

1111

1111

1111

11
01
00
11
01
11
01
1¢
01
1C
1C
1C
1C
01
11
11
11

10

1000
0110
1100
1110
1011
0010
0010
0000
1110
0111
0110
0001
0010
1001
0001
0011
0000

1111

S

-LANGUAGE

#2201 2389

ARGUMENTS

Cl10 CEST.VARIABLES

cC1

011

SCURCE VARIABLE

VARIANT

ENTRY NUMBER



BURROUGHS CGRPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT
PARITY ADDRESS
EXECUTE

COMMUNICATE KITH GISMO
ACD TIMER

SUBTRACT TIMER

PADR
EXEC
ChWG

ADDT

SUBT

1111
1111
1111
1111

1111

COMPANY CCNFIDEANTIAL
81800/EB1700 SCL S~LANGUAGE
P.S. #2201 2389

11

11

11

11

11

0111
1110
1110
1100

1100

010
110
000

001



BURROUGHS CORPORATION
CCMPUTER SYSTEMS GROLP
SANTA BARBARA PLANT

ACDRESS

Syntax: ADDR
Formats

AkhkAAAkhkhkkhkkkkkikk

* 1111 61 1CCl1 =

LR R R RS R EE RS ESE S B

CP=Code

Function:

COMPANY COCNFICENTIAL
B1800/E1700 SCL S-LANGUAGE
P.S. #2201 2389

hkhkhkk kkk

* ACDR =

ik &k kkk

a. A descriptor is expectecd to be c¢cn the top of the
EVALUATION STACK. This descriptor must be

1. Non-array

2. Non-self-relative

3. The name=value tit must te off.

b. The type
sel f-relative, B81IT.

descrigtor is set to

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



BURROUGHS CCRPORATION : COMPANY 'COCNFIDENTIAL
CCMPUTER SYSTEMS GROUP 81800781700 SCL S-LANGUAGE
SANTA BARBARA PLANT PeSe #2201 2389

ADD TIMER» SUBTRACT TIMER

L E 2 A RS RS S S RERSS]

* ACDT ~ SUBT «

kA AR AAARRAA k&

Syntax: ADCT <cell number>

SUBT <cell number>

format:
ADDT
I EE R EEEEEE R R RS E B EZET R EEEEEE &S N
*+ 1111 11 1100 Q0O = *
[ EEE R EEEA SRS R E R R EEEE R AN R R B R E TE 1
OP-Ccode *
* .
*xx 1€ Bits specifies cell rurber
susY
I ZF 2 A S EE R ETRNETREEEEEEEEEE N S B R XS NS
* 1111 11 11CC Q01 = *
[ E S EEESEE XSS EESEEEEEEEEE RS 'S NS 'S N
0P~Cocde * *

*
x+%x 16 Bits specifies cell nurter

Functior:

a. This operator assumes thst DISPLAY(18) pcints tc cell
2ero of an array of 4€=bit cells.

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

c. The high~resoluticn timer is added (subtracted) from
the indicated cell.



BURROUGHS CCRPORATION ‘ COMPANY CCNFIDENTIAL

CCMPUTER SYSTEMS GROUP B1800/B1700 SOL S=LANGUAGE
SANTA BARBARA PLANT P.S. #2201 23389
de An adjustment will te made to the timer tc exclude

the time required by the cgperator frcm being included
in the cell time.

If no high-resoluticn timer is present cr the system,
then this operator will not change the tiging cell.



BURKOUGHS CCRPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

CLEAR ARRAY

Syntax: CLR

Format:

kA hhkhkhkhhkirkkhhkkt

* 1111 1C C111 «

L E A E R EEEERSERERSE,]

CP-Ccde

Functicn:

CCMPANY CCNFIDENTIAL
B1800/81700 SCL S=LANGUAGE
P.S. #2201 2389

wh k& k& Kk

* CLR =

sk kAkEk &

3de The descriptor on tcp of the EVALUATICN STACK nrust be
a non-paged array descriptore.

b. When the
elements are blank filled.

type CHARACTER, the array

c. For any other dcta types the array elements will be

zero filled.



BURRIOUGHS CCRPORATION
CCMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

COMMUNICATE

Syntax: CCMM

Format:

I E AR R E R ERERE RSN N

* 1111 10 011C =

Ak kh hkhh A Ak Ak STk &k

OP=Code

Function:

da. The descriptor on the top of the EVALUATICN STACK

COMPANY CONFIDENTIAL
81800/81700 SCL S=LANGUAGE
P.S. #2201 2389

LA R R85 &8

* CCMM «»

Nk hk Kk &

is

toved to RS.COMMUNICATE.MSG.PTR.

b. When the name-value bit
the RS.COMMUNICATE.MSG.PTR.

Ce The descriptor
and the VALUE STACK

de The M-machine state
parts of the RS.MNUCLEUS.

is removed from the EVALUATICN
is cut backs, if necessarye.

is ons, it is turned off 1in

STACK

stored 1in the apprcopriate

e. The oprocram whose RS.NULCEUS address is given ir the

RS.COMMUNICATE.LR

instatece.



BURROUGHS CCRPORATION
COMPUTER SYSTEMS GROUP

COMPANY CCNFIDENTIAL
B1800/781700 SDL S-LANGUAGE

SANTA BARBARA PLANT P.S. #2201 21389
COMMUNICATE wWITH GISMOD
Ahkkk Rk Kk
* CHWG
I EE B R L84
Syntax: CHNWG
Format:
LSS RS S RS RTELE LSS RS
* 1111 11 1110 11C +»
I E A SRR EEERERSESEREES]
gP~Ccde
Function:
a. A descriptor is expected to be on the top c¢f the
EVALUATION STACK.
be If the descripter is self-relative 1t 1is made
non=-sel f-rel etive by copying its data tc¢c the VALUE
STACK.
c. The address field of the cdescriptor is mace absclute
and placed in the "T" register.
de The Llength field is glaced in the "L" register.
e. A swapper value cf 14 is placed in the "X" register
and GISMO is called.
f. The descriptor on the EVALUATION STACK is not

removed.



BURKOUGHS CORPORATION
CCMPUTER SYSTEMS GROUP
SANTA BARBARKA PLANT

DISPATCH

Syntax: DISP

Forgsat:

Ak khkhkkhhkhkhhkkhkkkk

* 1111 01 1011 =

AR E RS EE R E RS R RN S

0P~-Code

Functions:

COMPANY CCNFICENTIAL
B1800/E1700 SCL S-LANGUAGE
P.S. #2201 2389

ARk Ak Rk hk X

* DISP «

khkk AKX KKk &

a. Twa aoperands are remcved from the EVALUATICN STACK.

b. The top operand

is én address cperarnd of the 170

descriptor to b%e dispatched.

c. The Llow order 7 bits of the second cperanrc shculd be
enccded as fcollows:

kA khk Ak khkhhkAhk

*

*

*

AhkkhhkhkhhhkhkAhkikr ki

*

» % » »

*k &

*
*

xxt 4 Bitss specifies Chanrel

3 Bitss specifies Port

d. These two operands sre passed as parameters to GISMO»
which then performs the 1/C operatiornr.



BURKOUGHS CORPORATION COMPANY CCNFIDENTIAL

CCMPUTER SYSTEMS GROUP B180O/E1700 SCL S-LANGUAGE
SANTA BARBARA PLANTY P.S5. #2201 2389
€. GISMO returns a value which describes the results of

the dispatche A 24-Lit self-relative descriptcr s
left on the EVALUATION STACK. The wvalue has the
follcwing meaning.

0 = Dispatch register lockcut bit set
1 = Successful dispatch
2 = Successful dispatch, but missing device



BURROUGHS CCRPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

EXECUTE

Syntaxs EXEC

Format:

A B SR B ES R ERERE RS EESRSE

* 1111 11 1110 010 «

Ak hkhdhk hkkk khhkkkhi

OP=Code

Functicn:

CCMPANY CCNFIDENTIAL
B81800/7E1700 SCL S-LANGUAGE
PeS. #2201 2389

KAk hkhk kK

« EXEC =

kkkhkk kX

The value.of the tor operand on the EVALUATION STACK
witll be considered to te the next op=cccde tc be

executede.
cp-ceces

This
in tha

is fcr the testing of experimertal
intergreter,

This operator is not in release irtergpgreters.



BURROUGHS CCRPORATICON COMPANY CCNFIDENTIAL
CCMPUTER SYSTEMS GROUP §1€00/81700 SCL S-LANCUAGE
SANTA BARBARA PLANT P.S. #2201 2389

FETCH COMMUNICATE MESSAGE POINTER

khhhhkhkk

x FCMP «

khkk kk kkk

Syntax: FCMP

Format:

Ak hhhhkhkkkkkkkk

* 1111 1C 0C10 »

Akkhkhkhhhkhkhhkkhkkdkk

CP=Cccde

Function:

a. If the = RS.MCP.BIT is set then the
FS.COCMMUNICATE.MSG.PTR 15 accessed.

be It the RS.MCP.BIT is not set then the RSREINSTATE.
MSG.PTR is accessed.

Coe The accessed field is assumec to be a descrigtor and
is placed on the top of the EVALUATICN STACK.



BURKUUGHS CORPORATION COMPANY CCANFICENTIAL
CCMPUTER SYSTEMS GROUP B1800/81700 SDL S-LANGUAGK
SANTA BARBARA PLANT PaS. #2201 23E&9

FETCH» FETCH AND SAVE

[ B S SRS R EESE N &S

« FECH « FECS «

I EEERE SRS E R R R XN

Syntaxs FECH

FECS
Format:
FECH FECS
IS XSRS R EESE R &R S I RS S R EEEEEREEETREREE RN
* 1111 00 11CO = * 1111 11 1110 C11 =
I EEE R SRR EEEERER S LR AR EE R SR ERREENENEE RSN ]
gP-Code ‘ gP=-Code

Function:

a. An operand is taken from the EVALUATICON STACK. Its
value indicates which item is tc be examined or the
Interrupt Queue (Refer to the MCP manual)d.

0 => Use the tap iten

=1 => Use the tcp high pricrity interrupgt time.
Otherwise the value is the refererce
address +24 of the result descrictcr
desired.

be Twec descriptors are left on the EVALUATICN STACK.

1« The top i1tem 15 a3 Bit (24) self-relative cata
item whose value is the sddress of the desired
170 result descriptore.

2 The second item is a3 Bit (10) self-relative data
item whose value is the port and charrel of the
1/0 operation. This has the following fcrmat:



BURRGUGHS CCRPCRATION COMPANY CCNFIDENTIAL
COMPUTER SYSTEMS GROUP 81800781700 SCL S-LANGUAGE
SANTA BARBARA PLANT P.S. #2201 2389

REEARXNR KRR RARRARAEARARRANKR RN R AR AR R R A AR AN A ANRR AR AR R AR Rk Ak

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

Ak AKANKEENAKRARNKRAARNK AR AR R A AAN AR ARNAARN KRR RAR R R A AR R RN AR A AR ARk

® * * * *

L 4 E * * *

* * * * *
High Pricrity Interrupt Unused Port Channel

Interrupt

€. FKhen the operator is Fetchs then the itemrm is remcvec
from the Interrupt Queue.

Je hhen the operator 1is Fetch and Saver» ther the
information is5 left in the Interrupt Queuc.

€. If the Interrupt Qua2ue was empty» thern both
descriptors have a vzlue of zero (0).



BURROUGHS CCORPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

HALT

Syntax: HALT
Format:

Ak khkhkhhkhkkhkkhkhkkk

* 1111 11 CC10 =

A hkhhkkhkh ki hkkik

OP=Code

Function:

a. The M=-machire state
parts of the RS.NUCLEUS.

bs The Llow=order 24 tits of the value of the coperand
the top of the EVALUATICN
T-register.

c. This operand is popped off the EVALUATICN STACK

the M=instruction "HALT™ is executed.

COMPAKNY CCNFICEMNTIAL
81800781700 SCL S~LANCUAGE
P.S. #2201 2389

khkk Ak hkkh

* HALT =

kb hxk ki

stored 1in the appropriate
(Refer to the MCF manual)d.

STACK, is mcved tc the

and

on



BURROUGHS CCRPORATION
CCHMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

HASH CODE

Syntax: HASH

fFcrrat:

A KA ARAR kA AR A A Akt k

* 1111 11 1€CC CCl =

khkkkhhkhh kb kxhkhhkkkk

OP-Ccde

Function:

3=159

COMPANY CONFIDENTIAL
B1800/EL1700 SCL S-LANGUAGE
PeSa #2201 2389

E 2 S R B8 2

* HASH =

thkRAkA&k &

a. The aloorithm for cenerating the hash ccce can best
te described by an SC0L proceduree.

PRCCECURE HASH.CCODECTOKEN) BIT (24)5

FORMAL TCKEN CHARACTYER VARYINGs

DECLARE

LT

c

01

BIT(Z4),
CHARACTER( 1) »
HASH BIT(27)»

02 FILLER BIT(3)»

02 TCTAL BIT(Z24)5

IF (HASH:=L:=LENGTHC(TCOKEN)) > 15 THEN L:=15;

T:=07

/* C CESCRIBES THE CHARACTER PRECEDING TCKEN »/



BURROUGHS CCRPORATION COMPANY CCONFIDENTIAL
COMPUTER SYSTEMS GROUP 81800/7€1700 SCL S-LANGUAGE
SANTA BARBARA PLANT _ PeSe #2201 2389
DESCRIPTOR(C):=348C0C83 CAT
DATA.ADDRESS(TCOKEN) =87
DO HASH.IT FOREVERS
If L <BUMP T THEN RETURN TOTALS;
BUMP TOTAL [-(T MOD 4)1 BY NEXT.ITEM(C),
END HASH.IT;

END HASH.CODE?

-

be Each cheracter of TCKEN is being right acjustec ir a
field of zeros and sdded to TQOTAL 1in c¢cne of four
rositions.

L E SR R R R R SEEER SRR RS SRS RE RS RRRREERRRERERRERLRSSRERSRRRERE 2

* * * * * % * * HASH
LA SRR R R AR R RS R IR SR ESE SR AR RS REE RS RER LSRR R R RS R R E R RS R R R R
* (ee=mmsccce=- ~==C = C * T Mog 4=0
(R A SRR RS RRERE RS EREREL R R RRERRRESRXEAR R R RS S
%X (eeessccccea~ === % C * T Mcd 4=1
IR A A A E SR RES SR AR R RIS R REREERERESEEEE RS RS S
& Qmo==-- memsme—e- 0 c * T Mod 4=2
I E 2 R R A AR RE RS RS EES A SRR RS AR R SRS R RS ERRREERESRS]
* (em-e-recccnea 0 » C « T Mod 4=3

kkk bk Ak kA Ak A AR A Ak Ak Ak h Ak ki k



BURROUGHS CCRPORATION
COMPUTER SYSTENS GROUP
SANTA BARBARA PLANT

HARDWARE MONITOR

Syntax: HMON

Format:

khkkhkhhkhkhkhkhkhtkhhtt ki

« 1111 11 0011 =+

IEE R R EEEEEERES RSB

CP~Ccde

Functicns

a. An operand is taken from the toop

STACK.

CCMPANY CCNFIDENTIAL
B1800/7€1700 SCL S-LANCUAGE

of

PeSe

the

#2201 2389

Ahk Ak hkkk

* HMCON «

kR Rk &

EVALUATION

b. The Llow order eight tits of the operand?s value will

besed

as

the

micro=instructiona.

oper and

of

a

rcnitor



BURROUGHS CCRPORATION
CCMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

LENGTH

Syntaxs LENG

Formats

L2 SRR S SERERERS]

* 1111 10 COCO =

Ak hkkkhhhkkkkhthkx

gP=-Code

Functions

COMPANY CCNFIDENTIAL
B1800/B1700 SOL S=LANGUAGE
P.S. #2201 2389

kA khk Ak &

* LENG «

Ahkhk Rk ki

a. An operand is taken from the EVALUATICN STACK.

be A self-relativer, fixed result is returnec¢ tc the
of the EVALUATION STACK» ’

1. HWhen

of the result

top

the operand was c¢cf type CHARACTER» the'value
is equal tc the Length field

in the

.operand?s descriptor cdiviced by eight.

2« When

CHARACTER,

the operand
the value

of any type other than

is equal to the lergth fiela

in the operand®s descriptor.



BURROUGHS CCRPORATION COMPANY CONFICENTIAL
CCHMPUTER SYSTEMS GROUP 818007681700 SCL S-LANCUAGE
SANTA BARBARA PLANT PeS. #2201 2339

LOAD SPECIAL

&k kkkkk

« LSP =

th ARk kk K

Syntax: LSP Variant
Ferrats

Kk AR R AARRAARKRAAR KA N K & &

*~ 1111 C1 111C = *
I E B A R E SRR B REERERE SRS RN
OP-Ccde *

*
»xk 5 Bit Varisnt indicating value tc loac

Functicn:

a. The variant fielg indicates a vzlue to ke loaced tc
the top 2 f the EVALULATICN STACK, usually as a 24 bit»
self-relative data item.

Variant Value

Base register (sbsolute accress)
Limit register {(base relativel
S~Memory size in bits

M=Memcry size in bits

CONTRCL STACK top (base relative)
EVALUATION STACK tcp (base relative)
CONTRCL STACK size in bits

NAME STACX top (base relative)
DISPLAY BASE (base relative)
CONSOLE SWITCHES
SPOLINPUT.PRESENT (1 bit)
PROGRAMJSWITCHES (40 bits)

OV NONDTWNN=O

Pua fuud



BURROUGHS CCRPORATION
CCMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

OVERLAY

Syntax: (QVLY

_Fecrrat:

I B R RS R EREREREEEDES

* 1111 11 GCCQ =+

A kk Ak kkhhk k& ki

QP~-Code

fFunction:

: COMPANY -CCNFIDENTIAL
B1800/B81700 SDL S~LANGUAGE
PaSe. #2201 2389

k& k& ki

* QVLY »

LA S RS2 S

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

STACK.

be The value of the coperand will be used by GISMD as an
index into the interpreter dictionary.

c. The interpreter dictionary Wwill specify the action to

be taken

(Refer to the B180Q0/81700 MCF rarual)de.



BURROUGHS CCRPORATION COMPANY CCNFICEMNTIAL
CCMPUTER SYSTEMS GROUP B1800/81700 SOL S-LANGUAGE
SANTA BARBARA PLANT P.S. #2201 2389

REAC CASSETTE

khkkhk ki

* RCCS «

Ak R AKAKRX
Syntax: RDCS

Format:

Khkkkhkhxhhkkhhk Atk

* 1111 01 0C1C »

A R R E SRR R ERRERRE)]

0P~-Code
Function:

a. Three operands are expected to bte on top of the
EVALUATION STACK. :

b Top item - address cperand where a one cr zero is to
be stored accordirg to whether a3 hash total reacd from
the tape is cood or tad.

Second item = a self-relative value of one if a hash
total is to be read from the tapes else zerce.

Third item = an adcress operand where cdata frem the
tape is to be stored.

-

ce The following conventions apply’

1« At least one record will be reada.

2. A sufficient ruaskter of recorcs witl be read to
fill the buffer requested (third operand).

3. The <cassette will not be stopped in the miccle of
a record.



BURRQUGHS CCRPORATION
COMPUTER SYSTEMS GROUP

SANTA BARBARA PLANT

4.

Se

- 6a

COMPANY CCNFICEMTIAL
81800/7E1700 SCL S~-LANCUAGE
P.S. #2201 2389

Cassette record lengths should be multiples of 16

bits.

If the size of the buffer is not a multiple of 15

and a HASHJTCTAL checking was
bad.hash (0) indication will te

If NOLHASH.TCTAL checking was
good hash (1) will be returned.

reqguesteds
Teturneg.

requesteds

then

then

a

a



BURROUGHS CCRPORATION
CCMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

PARITY ADDRESS

Syntax: PACR
format:

Tk Ak kR hkhkhkhkh& ki ki

* 1111 11 C111 «

Ahkhkkhkhhhkhkhkhhkthikk

CP-Code
Function:

3. Starting

COMPANY CCNFIDENTIAL
B1800/7817C0 SCL S-LANCUAGE
P.S. #2201 2389

Rk kk k&

* PADR «

Ak Xk i

at absolute address zero (0), S-Memory 1is

scanned until MAXS is reached.

b. If & parity error

is detecteds the error is corrected

and its location is placed on tcp of the EVALUATION

STACK as
address

Ce If no error
rlaced on the EVALLATION

NOTE: For MCP use only.

self~relative
returned points
cf S=memory

detected,

24 bt cdata item. The

to the begirning cf the byte
in which the parity error cccurrede.

a value of QaFFFFFFa 1is

STACK.



GURROUGKS CCRPORATION
CCMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

PROFILE
Syntax:s PRFL <Profile Array Index>
Férmat:

khkhkhk kA ARk ANkt hkkhkkk

« 1111 10 1111 = *
Ak kR hhkkkhkhkhkdhkhkhtkikk
0P=Ccde *

*

COMPANY CCNFIDENTIAL
81800151700 SCL S=LANCUAGE
P.S. #2201 2389

AR B R RS

* FRFL =

Ak hkkkk

*x%« 12 Bitss specifies index

Function:

a. DISPLAY(1€)
rrofile
DISPLAY

array. This s&rray
and the tase

contains the tase relative accress cf the
tirit of
STACK. Each

is Dbetween the
the CONTRCL

element of the array is 1€ bitse.

bes The
tumped by one.

entry number given by <profile array index>s, 1is



BURROUGHS CORPUORATION COMPANY CCNFICENTIAL

COMPUTER SYSTEMS GROUP 81800/E1700 SCL
SANTA BARDARA PLANT : PeSe
REINSTATE

Syntax: REIN

Fermats

khkhhkkhkhkhhkhhhhkix

* 1111 10 CoCl =

khkhkk khhkhk hk khkhkk ki

gP-Cocde

Function:

a. The descriptor on the top of the EVALUATICN STACK
assumed to describe the RS.COMMUNMNICATE.
RS.NUCLEUS of the program to be reirstated.

S=LANGUAGE
#2201 2389

RRARR K%Kk

« REIN =

L EE RSS2

is
MSG.PTR or
(Fefer to

the MCP manual for & description of 3 run structure.)

bse This descriptor should have the name=value bit offe.

Ca» The reinstating prcgram®*s S=machine state
in the appropriate parts of its RS.NUCLEUS.

de The address of the reinstating program's

is stored in the reinstatec
RS.COMMUNICATE.LR.

is stcred

RS.NUCLEUS
program's

2. The address field of the descriptor on the EVALUATION

STACK contains the address of the RS.NUCLEUS cf
progran that 1is instated when the descriptor

removed from the EVALUATION STACK.

the
is



BURROUGHS CORPORATION
CCMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

SAVE STATE

Syntax: SVST

Format:

AhkkA Kkt RA AKX Ak Kk

* 1111 10 00C1 =

Akt hkthhkkhkhhkhkrkk¥k

gP=Ccde

functicn:

The current

state

of

COMFANY CCAFICENTIAL
B1800/781700 SCL S-LANGUAGE
PeS. #2201 2389

khkk kk ki

* SVST =

Ak kk&kk

the S-machine 1is saved 1in

RS«M.MACHINE (Refer to the 81600/E1700¢ MCF manual).



BURROUGHS CCRPORATION
COMPUTER SYSTEMS GROUP
SANTA BARSARA PLANT

SWAP
Syntax: SWAP
Format:

hkhkkh khkhhkkkkAkdi

* 1111 C1 011C =

kkhkhkhkhkhkh bk hkktk

OP~Code

Function:

3-171

COMPANY CONFIDENTIAL
B1800/E1700 SCL S-LANCUAGE
P.S. #2201 2389

khkkkkhkh &k

* SHWAP =

kkk ki

3« This operator takes two cperands from the EVALUATION

STACK.

1. The top (source) operand may be a value c¢r an
address cperand.

2. The second {destination) operard rust Le an
address operande.

a) The length cf the destinsticn determines the
width of the data "swappec©.
b. Destination field:

1. When the length of the destinatior 1{s greater
than 24 bits, orly the rightmost 24 bits are
isolateds otheruwise the entire fielcd is isclated.

Ce Source field:

1. A
is isolated

value equal

in length to the destination field

in the source field.



BURFEOUGHS CCRPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

COMPANY CCNFIDENTIAL
B1800/61700 SCL S=LANGUAGE
P.S. £2201 2389

2« The bits are taken from the right.

a) When the source length is shcerter thar the
destinatior field. leading zeros are
suppliede.

d. The source field is moved to the cestiraticn field
and the former value of the destinaticn field -is
returred as a result on the EVALUATICN STACK.

e. The swap must te perfcrmed such that no other

processor, sharing the same memory can sivrultaneously
swap out the same érez of memory.



BURROUGHS CCRPORATION
CCMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

"TRANSFER MESSAGE

COMPANY CCNFICENTIAL
81800/B1700 SCL S~LANCUAGE
P.S. #2201 2389

Akt hk k&

* XFRM =

kR Rkk

Syntax: XFEM <lestination type> [<«DES.DATA DICT.BASE>
[<CEST.SUBSCRIPT.30UND>]1] <Scurce Type>
[<SOURCE DATA DICT.BASE> [<Source Subscript Bcund>1]

NOTE: This operator is scheduled to be removec from the

S=machine.

fFcrmat:

Ak kA hkhhkhhk kbRt h kA Ak A hkA kA kAR A AAAAE R Ak k& khkkk

*®

* * * *

2 S E SRR R A RS RS RER RS R R RS RS R R RE S EREERRRERREER SRS R EERER R

* 1111 11 1C1C C1C = *
- QP=Code * *
* *
* *
3 Bits Destination Type *
*
¢r 12 Bits *
Destiraticn Data Dict Base

Cr 12 Bits
Destination Subscript

0»

* * * *

*' * * *

* * x *

*x w * *

* * * E

* * x* *

* * *&* *

* * & *

* * * &
Bound * * *
* * *

* * *

I Bits * *
Scurce Type * *
* x

* *

12 Bits * *
Source Detas Dictionary Base *
*

*

0» 12 Bits *

Scurce Subscript Bound



BURROUGHS CCRPORATION COMPANY CCNFIDENTIA

L
CCMPUTER SYSTEMS GROUP B1800/81700 SDL S~LANGUAGE
SANTA BARBARA PLANT PaSe #2201 2389
TYPE FIELD
A RAkEAN AN KA RRAKAARRAK AN AR AN A
* * * *
I ZEEE S B RS R R NIRRT AEEEEESEE SRR XR
X * &
* * *
Ak KA AAhhkhkhtkhkkik [ *
* * *
0 = Descriptcr is on E.S. * 0 - Use data oict. ertry
* descripticr
*

1 - Use Data Dictionary x 1 = Use template ir E.S.
(Data Dict. Entry * appliec tc cata cice.
base follows) * entrye.

*
kR ARA Ak hkhkhkhkhkAkhhhkkikk&
*
0 - Not subscripted
1 - Subscripteds subscript is on E£.S.
{12 bit subscript bound followus
data dict. base)
function:
ae This cperator transfers information between:
la Messages (or parts of messag2s)
2« Data contaired within Base-Limit and messages or
parts of messages.
b. The source and destination fields may be of the

following types:



BURROUGHS CORPORATION
CCMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

COMPANY CONFIDENTIAL
B180O/EL700 SCL S-LANGUAGE
P.S. #2201 2389

TYPE VEANS CF ODESCRIPTICN
1. Base~Limit data Cescriptor on EVALUATICN STACK
2. Message Cata dictionary entry number
3. Message array Cata dgictionary entry nurber ard
element subscript on the EVALUATION STACK»
is adoed to the cata cicticrary
: entry numter
4, Part of message The template on the EVALUATICN
cf message array STACK is5 to be appliecd tc the
element message which is described by the
¢ata dictionary entry. This is
cbtained the same as 2 cr 3.
c. The type field of the destinatior field 1is wused to
cbtain the description of the destinatior field.
d. The type field of the source field is usec to «cbtain
the description of the source field.
e. Cata is transferred from the source field tc the
destination field as 1in a <chéaracter to <character

store operation:



3=147
3=146
3-146
3=147
3J=56
3~59
=17
3-4

3-59
3-56
3-8
3-82
3-82-
3-88
3-89
3-21
3-35
3-37
3=-38
3=40G
I=44
3=4b6
3-48
3=49
3=-51
3~53
3-114
3-114
3-149
3~149
3-91
3=93
1-14
3-150
3=-15C
3-151
1-2
3-37
3-38
3-44
3-51
3-48
3-46
3-34
3=-49
3-35
3-53
3=40
1-15
3-8

ALPHABETIC INDEX

- e am o em s - e

ADD

ADD TIMER» SUBTRACT TIMER
ADDR

ADDRESS

ADDY

AL

ALA

AND

ARITHMETIC OPERATORS
ARTITHMETICS

ARRAY LOAD ADDRESS
ARRAY LOAD VALUE
BIN

BUMP VALUE STACK PCINTER
8VSP

CALL

CASE

CAT

CCAD

£oBZ -

coDY

COfC

CDFHM

COoLD

CDLL

comp

COPR

CDRM

CHARACTER FILL
CHFL

CLEAR ARRAY

CLR

“CNTR

CO-ROUTINE EXIT

CODE ADDRESSES

COMM

COMMUNICATE

COMMUNICATE WITH GISMO
COMPONENTS OF THE S=MACHINE
CONSTRUCT DESCRIPYCR 3ASE ZERGD
CONSTRUCT DESCRIPTCR DYNAMIC
CUNSTRUCT DESCRIPTCR FORMAL

CONSTRUCT DESCRIPTCR FRC¥ PREVICUS
CONSTRUCT DESCRIPTCR LEXIC LEVEL
CONSTRUCT DESCRIPTCR LOCAL DATA

CONSTRUCTY DESCRIPTCR JOPERATCRS

CONSTRUCT DESCRIPTCR PREVIOUS & MULTIPLY
CONSTRUCT DESCRIPTCR PREVIOUS and AaDD

CONSTRUCT CESCRIPTCR REMAPS

CONSTRUCT DESCRIPTCRs FORMAL CHECK

CONTROL STACK MECHANISM
CONVERT TO BINARY



CONVERT TO DECIMAL
CORGUTINE ENTRY

CHG

CXIT

cyct

CYCLE

DATA ADDRESSES

DATA DESCRIPTORS

DBLK

CEBLANK

DEC

DEL

DELETE

DELIMITED TOKEN

DESC

DESCRIPTOR

DISP

DISPATCH

oIV

DTKN

DupP

DUPLICATE

EDI

ENABLE DISABLE INTERRUPTS
EQt

EXCHANGE"™

EXEC

EXECUTE

ceXIT

EXIT», ENABLE INTERRUPTS
EXCR

EXTENDED ARITHMETIC OPERATCRS
FCMP

FDUP

FECH

FECS .
FETCH COMMUNICATE MESSAGE PCUINTER
FETCHs FETCH AND SAVEL
FIND DUPLICATE CHARACTERS
FORCE VALUE STACK

FVsS

GENERAL

GE@Q

GTR

HALT

HARDHWARE MONITOR

HASH

HASH CODE

HMON

IF THEN

IF THEN ELSE

IFEL



3=102
3=-61
3-€3
3~b64
1-18
3-63
3-64
3-61
3-120
2=1
3-120
3=-65
3-67
3-69
3-162
3-162

3=7C
3=-71
3=-72
3=-72
3=67
3=-69
3=-70
3-71
3=72
3=73
3=77
3-80
3=54
3-163
3~65
3-19
3~16
3-163
3-2
3=74
3-103
3-104
3=74
3=144
3-103
3=-104
3=-5

3=-11
3-11
3=-2
3-75
3=122
3-19
3-75

ALrnAtet iy INULA

- e e W W un - - e ws - -

IFTH

IL

ILA

ILFA

IN=-LINE DESCRIPTCR FORMATS
INDEXED LOAD ADDRESS
INDEXED LOAD FIELD ADDRENSS
INDEXED LUAD VALLUE
INITIALIZE VECTICR
INSTRUCTION SET

IVEC

L

LA

LAFA

LENG

LENGTH

LEQ

LFA

LFAP

LIY

LITN

LOAD ADDRESS

LOAD ARRAY FIELD ADDRESS
LOAD FIELD ADDRESS

LOAD FIELD ADDRESS FROM PREVICUS

LOAC LITERAL

LOAD NUMERIC LITERAL
LOAD NUMERIC ONE

LOAD NUMERIC ZERG
LOAC OPERATOKS

LOAD SPECIAL

LOAD VALUE

LOGGICAL NOT

LOGICAL OPERATORS

LSP

LSS

MAKE DESCRIPTOR

MARK STACK

MARK STACK AND UPDATE
MDSC

MISCELLANEQUS CPERATORS
MKS

MKU -

MOD

MUL

NEG

NEGATE

NEQ

NEXT OR PREVIOUS ITEM
NEXT TOKEN

NOT

NPIT



=122
3=~77
3-17
3~164
I=164
3-167
1-11
3-167
3-1068
3-87
3-168

J=165"

3-12
3=124
3-165
3-124
3-78
3-78
3=-169
3=-169
1-1
3-1
3~108
3=-105
3-12
3=-12
3-12
3-10%
3-108
3=-170
3=-113
3=-127
3-137
3=-134
I-127
3=-29
-1
3-130
3-132
3-13¢8
3=141
3-130
3-132
3-134
3-137
3-13¢
3=22
3=24
3-26
3-81
3-33
3=-33

NTKN

ONE

OR

CVERLAY

ovLy

PADR

PAGED ARRAY DESCRIPTORS
PARITY ADDRESS

PRFL

PROCEDURE OPERATCRS
PROFILE

ROCS

RDIV

RDUC

READ CASSETTE
RECUCE

REFER

REFR

REIN

REINSTATE

RELATED PUBLICATICGANS
RELATIONAL OPERATORS
RETLURN

RETURN FORMAL CHECK
REVERSE ARITHMETICS
RMOD

RSUB

RTNC

RTRN

SAVE STATE

SEARCH & SCAN OPERATORS
SEARCH LINKED LISY
SEARCH SDL STACKS
SEARCH SERTAL LIST
SLL

SNOL

SNDR

SORT SEARCH

SORT STEP DOWN

SORT SWAP

SORT UNBLOCK

SSCH

S&D

SSL

§S§5

SSWP

S$S1

§§82

S§3

STACK OPERATCRS
STO0D

STORE DESTRUCTIVE.

- — - -



3=29
3-121
3=-28
3-21
3-20
3=5
3-26
3=24
3-22
3=147
3=1706
3=-171
1=4
3-139
3=-173
3-142
3-139
3=-141
=111
3-11C
3=-111
1=20
3-79
3~79
I-14
3-86
3-14
3-173
3-142
3-14
3-14
3=-14
3=-112
3-80

ALPHABETIC INDEX

L R R W R ---aw-

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

STRING CONCATENTATION
STRING OPERATORS

SuB

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

SVST

SHWAP

THE BASE-LIMIT AREA

THREAD VECTOR

TRANSFER MESSAGE

TRANSLATE

TVEC

UBLK

UNCC

UNDO .

UNCG CONDITIONAL

USE OF THE EVALUATION STACK
VALUE DESCRIPTCR

VDSC

XADD -

XCH

XDIV

XFRM

XLAT

XMOD

XMUL

XSus

XTET

207
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