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BURROUGHS CCRPORATION COMPANY CONFIDENTIAL

COMPUTER SYSTEMS GROUP B1800/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 SCL (BNF VERSION) P.Sa 2212 5405
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COMPONENTS OF THE S-MACHINE
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The SCL S-Machine is composed of the following basic elements:

1.

Se

Base~limit area

This is the memory area for program cata. It is the cnly
area that is directly addressable anc thus mccifiable by
SDL  S=ops. This area is bounded by tase and Linmit
registers. All m"absoclute® data aodresses in the S«machine
are expressed as a tit cffset from the base register. For
addresses to be atsotute in factr» a prcgram's base
register must be zerc. The area is broker intc two
divisions’ static memory {(frcom base register tc cyramic
memcry base) which is occupied by the SCL stackss and
dynaric memory (from dyramic memcry base toc the Llimit
register) which is used for virtual dats memorys i.€0 SCL
paged array page tables &snd resident fages. ‘

Run stucture nucleus

This contains information used by the NMCP ano SOL
interpreter to implement an instance of the S=-machine,
i.€e a running SDL progreme.

Code segments and segment dictionaries

Ccde Segments are virtual as in the other machines, but
the Code Segment Dictionary is jtself segrerted,
cerrespording to the pége~segrent concept in the S0OL
Language. Etach entry in a Master Segment Cictionary

represents a page cf segments in the source progranr and
points to a sub=-dictionary with the enrtries for those
segmentse. The Master Segment Dicticnary is

non-overlayable; the sub=-cictionaries may be cverlaic.

File information blocks (FIB's) and FI8 dicticnary

These appear in (virtusl) memorys, one FIB per open file in
use by the running oprcgrams used by the systewm 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
incicating the direction of

Ak AR KRR AR IR LSRR RRAACNRK k&
* * *
* * *
*VALUE NAME «DISPLAY*CONTR
*STACK STACK*STACK *STACK

X -y (o= * -y * - -
* * *
* * *

kAR AKA KA Kk hkh kA bkt d k&
*
*

*xx BASE.REGISTER

FIG

VALUE STACK

NAME STACK

DISPLAY

COMPANY CCANFICENTIAL
B81800/E1700 SCL S-LANGUAGE
PeS. #2201 2389

wn in the diagram belows Wwith the arrouws
grcewthe.

AR AR RKARKRAKAN R A AR KRN AR R AR R A AN AR ARk hk Ak Ak

* *x 0D M %
* *+ Y E *
OL*EVALUATICMN PROGRAM®. N M *
*STACK STACK* A O *
> % ) == * M K *
* « 1 Y *
% * *

AA KKKk A AEAKEAKNAKAKAkRAAARRAKRX KA kAR EAANK

*
*

LIMIT REGISTEF #x«

URE f.1 .SDL STACKS
Entries are values of oata items,
artitreéry in Lergth. the

cheracteristics of which are kept in
descriptors in the NAME arc EVALUATION
stackse.

Entries are DATA CESCRIPTCRS», 48 bits
in lengthes one descriptecr for every

data identifier which s currently
active {(not necessarily acdressaole) in
the gprograr. The descriptor fcr an

array 1is 96 bits longs, <cccupying twc
NAME STACK entries.

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

. COMPANY CCNFICENTIAL
81800/81700 SOL S-LANGUAGE
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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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P Y 21 2 2223 22222222322 R XXX RS R R AR R 22 R R R R RS B E AL N

* *

L] * *

«+ NAME STACK POINTER & EXITEC » ENTERED * VALUE STACK POINTER =

LL A LL * *

] & *

' 2 22 2222 R 2223232 R2 X222 RS RS2 R LR R R AR R RSl R AR ER R R EAEERES

* *

* *
20 BITS

FIGURE I.2

EVALUATICN STACK

PROGRAM POUINTER STACK

4 BITS 4 BITS 20 EITS

CONTROL STACK ENTRY FCRMAT

The EVALUATION STACK is wused tc hold
data cescriptors fcr the evaluaticn of
expressions (expressions are compiled
into reverse gpolish strirgs)e. It s
also wused to build actual pararnmeter

descriptors prior to their being
transferred to the NAFME 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 cescriptors are cusheg on
and porped off the EVALUATICN STACK.

With the exceptign of the cycle

operator used fecr Lccpinges att
transfers of contrcl in the SCL machine
are cone via call-type operatocrse. The
next instruction pointer is savec¢ for

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

AR AREARAAAAN AR AR ANRE R RR AR R A A A AN AR A A A AR A AR A A AR &

* * * *
* SEGMENT + PAGE « . DISPLACEMENT *
* * * *

A ENKkENAAKN AR RARRAAREA A SRR AR A AR AT R A AAR A R KA N h &

6 BITS

4 BITS 22 BITS

FIGURE J.3 PROGRAM PCINTER STACK ENTRY FCORMAT
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DATA CESCRIPTORS

Simple (scaltar) descriptors are &3 bits in length» with the
fcllowirg fecrrat:

kAKX AKRRNRRAKARAR R AR KR AR AR RAR R AR R A AN R R A AR AS R RN A AR AR AR &

* * * %
« TJYPE * LENGTH * ADDRESS *
* * * *

AKX AR AR KA KRNAANNRAARN AR AN AR AARANAKRKRAK A ARR N A RN ER A ARAAR A A A& K

§ BITS 16 BITS 24 BITS

FIGURE I.4 SIMPLE DESCRIFTOR FCORMAT

The address is specified as a bit offset from the base recister
(which is also the base of the VALLUE STACK). The Llength is
expressed in btits» regardless of the tyre.

Orne of the tits in the type field indicastes whether or rct this 1is
an ARRAY DESCRIPTICR. when this bit is cn» an sdditioral 48 bits of
infcrmaticn is appended giving the follcwing faormats

KA KKK KE Ak AR AARK A AR KR RANS AR AR R AAA R AR A AN R AAKN R RANA KRR A Ak ok &

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

AKEAKXRR KA AR KIAARARAA AR KA AN RARAEARNNK AR RN AR KA AANRARKR AR R RAANE AR

* * * *

* PAGE * LENGTH BETWEEN =+ MNUMBER OF *

«*SUBSCRIPT« ENTRIES * ENTRIES *

* SIZE * * *

* * * *

AKX R KK RARARKRKRAKKAKANKAAAREA KRR AR R AN A A S A AR AK AR A AT A AN AR ALK
8 BITS 1¢ BITS 24 BITS

FIGURE TI.5 ARRAY DESCRIPYCR FCRFMAT

The Page Subscript Size is only used when the PAGED ARRAY bit is on
in the type fielde It specifies the number of bits to shift an
Array Subscript to obttain 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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A A TR R ARERRAARRRE AR R AN AR AR R kbR

*

*

*

* 0« 1 « 2

&

*

&

* 'y * * * *
* 3 &« 4 « 5 « p x [ %
* * * * * x

Y S 22 2222222232 R R R R L R EE S

W o% % % % % % % % % 3 B % % B N % F % » % % »

(x)

*

® % % % % % % B % % % F R ¥ % % B X ®*

*

% % % % % B % ® % % X % ¥ % % X %

*x i

¢

& * * * *

* * * *®

* KAk kk ] xex% 1 => length VARYING(x)
& * *

* * *

* * xxx 1 => PAGED array (bit 2 must
* * also be on)

* *

* xxx data type: 0C => BIT

* 01 => FIXED

* 10 => CHARACTER

* 11 => type VARYING(*)
X

«x% ] => contiguous array i.e.» length betweer

elements = length of one element. (bit
2 must also te on.)

*% 1 => array

=» non-self=retative (rust be on if bit 2 is on)
=> self~relative ’ '

name=value bit 1 => value

Only

C => nanme .
(used only when the descrigtor
is on the EVALUATION STACK)

used in the type field of in-line

descrigtors which are arguments of a CCFC
operator
CDFC ogerator also uses BIT & in a differert

The

ways?
descriptors for other <c¢perators wuse B8IT O to
incdicate
IN-LINE DESCRIPTQOR FORMAT.

it

and in the argument to a RTNC operatcre
indicates a varying array bounc. In-lire

the presence of a filler fielc. See

FIGURE 1.6 DESCRIPTOR TYPE FIELD FCRMAT
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Khen the data itself is 24 bits or less in lergth, it w®way be
contained directly in the address portion of the descriptor, thus
requiring Lless storage. 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 distinguishs, in the EVALUATION
STACK», between descriptors which had an associated value lcaced orn
the VALUE STACK when they were pushed on the EVALUATICN STACK» and
those which ¢did ncte. The purpose is to signal that & data iten
should be cut back from the VALLE STACK whenever this descriptcr
is cut back from the EVALUATICN STACK. The bit can only be set in
ron-self-relative descriptors.
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PAGED ARRAY DESCRIPTORS

‘-----—--.u--------q-u--

when the PAGED bit is on in an array descriptors» the acdress field
cf the descrigtor does not point directly to the array: but rather
is initialized to zeroe. An array load cperator CALA» ALY will then
" detect the first access to the array ard invoke the SCL virtual
memory manager to puild a page tsable ir dynamic memorYe. This table
will pe non-overlayable andg the descriptor address fietd will be,
set to the page table address. Lhe tatle contzins ore entry per
array pages each with the format telow:

t**t**t***k*ttﬁi*k**i*i*lﬁ****it*i**ttt**t*****

* % *
« STATUS ADDFRESS . *
* * *

*********tt***t‘kﬁ****itt.lit***i***t**i&*i**kt**

4 BITS 24 BITS

FIGURE 1.7 PAGE TABLE ENTRY FORMAT
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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 tire this rage is
: rolled out, turr this bit cff
and bit 2 on.

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

Wwithout rcllirg it out to diske
bit 3 wunused

Ar adcdress field of =zero indicates that this 1is & previcusly
unaccessed page and may be createc Wwithout neeg for a rcllin.
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DATA ADORESEES

The S-Language addresses data via descriptors on the MAFE STACK. At
any point in an SDL program every accessible data iter may be
described by the Lexicographic Level at which it was ceclarec and
jts crdiral location (cccurrence numter) within the cecltaration
section. at that level. A date addresss thens consists of these twce
numters which uniquely lccate a descriptor in the MNAME STACK.
Addressing is dcne by using the CISPLAY to tccate the NAME STACK
frame corresponding to the reqguired Ltexic Level. and the
occurrence number to locate the cescriptor withir that frame. For
ccmpactnesss, data addresses have a type field which incicates the
sizes of the cther fields» as indicateo below:? :

tti****ttk*t*t**k***&****i****i*k*i*t!it****t*itt*

* * * *
« TYPE » LEXIC LEVEL + OCCURRENCE NUMBER *
* * . * *
P T LA E L R R R A R A AR R Ao hdailalol
2 BITS 174 BITS 5710 BITS

FIGURE I.B DATA ADCRESS FCRMAT

TYPE LEXIC LEVEL BITS OCCURRENCE 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
bee '
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COOE ADDRESESES

- G G R D W NS M Na s W o W

Ccde addresses appear as arguments aof operators which effect
transfers of control. They are dividec into three parts: the rage
runter which selects the segment dictionary pages the segment
number which selects the segment dictionary entry sithin that
pager» and the displacement which specifies a BHit offset withir the
segmente. For compactnesss these numbers are €ncoced in different
fiela sizes depending on a type field.

AKAKRRA TN AR AR R RRRN N A AR AR AR AR AR A AR AR A AR AR SRR AR R AR R Rk &

* x * * *

* TYPE = SEGMENT * PAGE * DISALACEMENT *

* * x ® x

R T R T R S s
3 BITS 0/6 BITS 0/4 BITS 12/71€/720 €ITS

FIGURE 1.9 CCDE ADCRESS FCRMAT

TYFE SEGMENT BITS PAGE BITS ODISPLACENMENT BITS TCLTAL BITS

------------------------- WO W O M N N SR THED N R YE WS ST W SN AN AR DGR WD AR AR AR WS W

000 CURRENT CURRENT 12 15
0C1 CURRENT CURRENT 16 19
€10 6 CURRENT 12 21
011 6 CURRENT 16 25
100 € 4 12 25
101 € 4 16 29
110 6 4 20 33

111 NULL ADDRESS

The Null Adcress (Type 111) is only used ty tHe CASE cperator and
the length of the other fields is the same as the length of those
fields 1in the other arguments to the case. The other fields are

not used anc are atl zeroe.
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CONTROL STACK MECHANISM

& * & * *
* 3 * * *
* ® « * *
* * * * = CONTRCL
* * * * * STACK
& * * * *
* * +* * *
& * * * *
* 20 Bits * 4 x 4 * 20 Bits *
K O m mam e am M am me waswm - ok W g W 4 ®emeSewawwswwes hal S * < * %
« NAME STACK POINTER® * * VALLE STACK PGINHER* *
t**t**ti**k*******tt***kttk** tt*kttk*iik*****tﬂ\*** *
* x *
. ® * *
EXITED LEXIC LEVEL%x*x «««ENTERED LEXIC LEVEL *
: CONTRGL
- STACK
PCINTER
CURRENT CONTRCL REGISTER
206 Bits 4 Bits & Bits 20 Bits
t*ti**t*t*t*****'k**tt*t****ti ******kt*k*******;&*******t*****t****t
* * * * *
x* CURFRENT NAME STACK PTR» * » CURRENT VALUE STACK PIR *
x * * * *

k****ﬁt*******t***t‘l****t***l*i(**l*******‘kl***‘Mt*****.****tt*tt**t*
* *
* «*xFILLER
CURRENT LEXIC LEVEL®w*xx
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The following SDL declaration is used by algorithms shown uncer the
cperators which affect the CONTROL STACK.

DECLARE

01 CONTROL.STACK (CS.SIZE)  BITC4E),
02 CS.NSP BITC2C)»
02 CS.EXITED.LL BITC4)s
02 CS.ENTERED.LL BITC4)»
02 €S.VSP BIT(20)»

01 CURRENT.CONTROL BIT(48)»
02 CURRENT.NSP - BIT(20),
02 CURRENT.LL BITC4)»
02 FILLER BITC4)»

02 CURRENT.VSP BIT(2C)»

(CSP»TCSP) FIXED>

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

MKS

CCFM
CCFC
MKU

EXIT
RTRN
RTNC

XTEl

MARK STACK

CGNSTRUCT DESCRIPTOR, FORVAL
CONSTRUCT ﬁESCRIPTORv FORMAL CHECK
MARK STACK AND UPDATE

EXIT

RETURN

RETURN FORMAL CHECK

EXIT» ENABLE INTERRUPTS
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IN-LINE DESCRIPT(OR FORMATS

FCR CCNSTRUCT DESCRIPTOR OPERATOnS

SIMPLE DESCKRIPTOR

8 BITS 6/17 BI1TS 6/17 BITS
KA AR R KRR AR AR AR KRR AR AR R AR AR R R AR KR AR KA A & kA
* TYPE * LENGTH * FILLER *

AR AN A AAKANARA AR A AN Rk A AT Ak bhhk ok kA k&
*

xxx OPTIONAL

Nctesz

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

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

8 BITS 6717 BITS 6/17 BITS

A RS S S SRS S SRS S AR E AR SR TR R R R R EEEEESTEEREE SRR REZRE

* TYPE * LENGTH CF ENTRY * FILLER *
2 N L R R A I I T I T I T T .
*
CETICNAL
*
KRR AR AR KRR AR AR AR AR AC AN AR AR XA R A AR K

* *
6/17 BITS & BITS 6717 BITS
I R T T R S R R R R A I LY
* LENGTH BETWEEN * NUMBER OF ENTRIES =

TR KA KAk EEKAKKRARAEARNKAKK AR KE A REA KA AN T ASANAR AN AN R A AR
*
k3
#x%« For paged arrayss» this is the
number of bits of the subscript
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Notes:

2e

3.

neeced to obttain the page
subscript (See AL: Array Loac).

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

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

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

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

If bit six of the type field is cn» then bits zero
and three will be off.

The fields marked “6/17 BITS"™ are encocec as fcllcws:

Firgt Rit Meaning
0 S bits follow
1 16 bits follcw
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USE OF THE EVALUATION STACK

Many cf the SCL S-ops take operands from or leave results on the
EVALUATICN STACK. In facts anly the descriptcr of the cperard is
cn the EVALUATION STACK itself while the catas, that is, the value
cf the operard» may te in the <descriptor or elsewhere ir the
base-limit area. Conceptually, hcwever, it {is an operand with
which the S-cp is dealing. There asre 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 descriptcr on the EVALUATICMN STACK is
ncn-sel f-relative and its name-vslue bit is c¢cff. This
tyre of operand is sprrcpriaste for use as the cestiration
cf an S-cp which moves dsta.

Value operands:

-

There are two classes of value cperancse.
Self-relative:

The descriptor on the EVALUATION STACK is wmarked
self-relative anog its name=value ¢tit is cff.
Instead of the &¢ddress field o¢f the cescriptor
being a2 pointer to the datar the data itself s
centained in the address field of the descriptor.

Non-self-relative:

The descriptor cn the EVALUATIOMN STACK is rarked
non=self-reletive anc its rame=value bit 15 c¢cn.

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

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

Value ogperands are temporary values &s opposed to actual
variables of the program.
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requires
It does not make senser
cperand of a STOD (store destructive
restrictions
Unless specifically
interpreter but,

A particular
particular

destiraticn
cperards
usually

operarcs
exampler

cperancse
indicated,

scme S—ops put
cocncerning type or tengtha
restrictions are not checked oy the
the results cf the operaticn 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 to static frequercy of the S-cps thus
ccerpacting ccde space as much as possitle.

RELATIONAL CPERATORS

NAME MNEMONIC CP CCOE ARGUMENTS
ECUAL TO £QtL 1010 01

LESS THAN LSS 1111 01 1010

LESS THAN CR EQUAL TO LEQ 1111 00 11190

GREATER THAN GTR 1111 OC 1001

GREATER THAN OR EQULAL TQ GEG ' 1111 0C 1101

NOT EQuUAL TO, NEGQ 1010 1¢

ARITHMETIC CPERATORS

L R N Y ke L L X

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

REVERSE SUBTRACT RSLB 1111 1C 1100
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REVERSE DIVIDE
REVERSE MCOOULC

NEGATE

CCNVERT 10O DECIMAL

CCNVERT 10 BINARY

RDIV
RMOD
NEG
DEC

BIN

EXTENCED ARITHMETIC OPERATORS

NAME

EXTENCED ADD
EXTENCED SUBTRACT
EXTENCED MULTIPLY
EXTENDED CIVIDE

EXTENCED MGUULD

NAME

AND
CR
EXCLUSIVE-UR

NOT

XADD
XSL3
XMUL
XD1v

XM0D

MNEMONIC

AND

QR

EXCR

NOT

COMPANY CCNFIDENTIAL
81800/E1700 SCL S-LANCGUAGE

Pe

1111 1¢ 1101
1111 10 1110
1111 01 0111
1111 1¢ 1000

1111 1C¢ 1001

CP CCDE

1111 11 1100
1111 11 1100
1111 11 1100
1111 11 1100

1111 11 1100

0P CCDE

1111 0C 0001

1111 0C 0000

1111 0C 0010

1111 00 1011

Se

Cit

1C0

111

#2201 2389

ARGUMENTS
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STRING OPERATORS

NAME MNEMONIC 0P cCopt

CONCATENATE CAT 1100 11

SUBSTRING ONE $S1 1111 11 0100 T»VslslL
SUBSTRING ThO 5§82 1111 0C 1@00 T»V
SUBSTRING THREE 582 1010 00 T»V

STORE OPERATORS

s am WR U MR We W e wn e w

NAME : MNEMCONIC P CCDE ARGUMENTS
;;BRE DESTRUCTIVE i 5105- 0010

STORE NON-DESTRUCTIVE LEFT SNOL - 1010 11

STORE NON-CESTRUCTIVE RIGHT SKNDR 1111 0C 0100

CCNSTFUCT DESCRIPTOR OPERATORS

NAME MNEMCNIC 0P CCPE ARGUMENTS
CONSTRUCT DES. BASE ZEZRO CDR2 1111 10 0100 DESCRIPTCR
CONSTRUCT DES. LCCAL DATA CDLD 1110 OC Nrs CESHlracer

\ CES#r
CONSTRUCTY DES. FORMAL CDFM 1111 01 0001 LLsE
CONSTRUCT DES. FORMAL CHECK CDFC 1111 11 13101 COO LL,sE»DEStlrecer
DES#™r
CONSTRUCT DES. FROM PREV. - COPR 1116 1¢C N» DES#1reca>

CES &N
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COCNSTRUCT DES. FRCOM PREV.
& ACD

CCNSTRUCT DES. FROM PREV.
& MULTIPLY

CCNSTRUCT DES. LEXIC LEVEL

CCNSTRUCT DES. REMAPS

CONSTRUCT DES. DYNAMIC

CDAD

covp
coLL

CDFRM

copy

1110

1111

1111

1111

1111

COMPANY CCNFICENTIAL
B1800/781700 SCL S-LANGUAGE

01

1c

1C

00

11

PeSae

0101

0C11

1111

#2201 2389

N’ DES#I'---'
DES#n

N’DES#I’CQ"
CES#r

TYPE~-LL=-0C»
DESCRIPTOR

DESCFRIPTOR

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 OCONE

REFER

LIT

LITN
07

ONE

REFR

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

010¢C TYPE» LENGTH.,
LITERAL

0011 LITERAL

OIOi

011C

1111 11 1111 100
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STACK UPERATGRc

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

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

8180

cep

1111
1100
1111
1011

11060

0111

10C1

1101

1111

1000

COMPANY CCNFIDEMNTIAL
0/7€17C0 SCL S-LAMNCUAGE
PeSe #2201 2339

CCOE ARGUVENTS

16 1011

00

0C 0011

¢

01

CCDE ARGUPENTS
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'...’
TYPE-SEG=PAGE~
CISP
# OF LEVELS
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UNDC CONDITIONALLY
RETURN

RETURN FORMAL CHECK

EXIT

| CYCLE

MARK STACK

MARK STACK AND LUPDATE
ENABLE-DISABLE INTERRUPTS
EXIT-ENABLE INTERRUPTS
CO-ROUTINE ENTRY

CO-ROUTINE EXIT

SEARCE SDL STACKS
SEARCH LINKED LIST
SEARCH SERIAL LIST
SORT SEARCH

THREAD VECTOR
INITIALIZE VECTOR

SORT STEP DCKN

UNDC

RYRN

RTMNC

EXIT
cYCL
MKS
MKL
EDI
XTET]
CNTR.

CXIT

MNEMONIC

RDUC

S§S

‘1111 11

COMPANY CCNFIDENTIAL
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Pe.

1111 01 0011
1111 01 0101

1111 11 1101

1101 11
1110 11
1011 11
;111 01 1111
1111 11 0101
1111 11 0110
1111 11 1010

1111 11 1010

gp CCOE

1111 11 1001

1111 11 1110

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

1011

S. #2201 2389

# COF LEVELS

# OF LEVELS

0C1 # CF LEVELS»
TYPE»LENGTH

# OF LEVELS

DISPLACEMENT

LL

v

Vs4 CF LEVELS
coo
001

# OF LEVELS

ARGUYENTS

101 VARIANTS,

LL=0c

TYPE-

001

COMPARE TYPE
000 CCMPARE TYPE
100
001
000

010
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SORT SHAP

SCRT UNBLCCK

CELIMITED TOKEN
NEXT TOKEN

CEBLANK
CHARACTER FILL
TRANSLATE

FINC CUPLICATE CHARACTERS

MISCELLANEGUS CPERATORS

-

NAME

TRANSFER MESSAGE

HASH CGCE

SHAP

FETCH

FETCH AND SAVE
DISPATCH

HALT

REAC CASSETTE
LENGTH

LOAD SPECIAL

CLEAR ARRAY

MN

SSWP
usLK

DTKN

NTKN

DBLK
CHFL
XLATY

FOLP

EMONIC

HASH

SHAP

"FECH

FECS
DISP
HALT
RDCS
LENG
LsP

CLR

1111
1111

1111

1111

1111
1111
1111

1111

cP

1111

1111
1111
1111
1111

1111

1111

1111
1111
1111

1111

COMPANY CCNFIDENTIAL
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11
11

11

11

11
11
11

11

11

11
01
0C
11
01
11
c1
1¢
01
1C

Pa

1011
1011

1¢01

1001

1001
1001
1110

1001

1010

1000
0110
1100
1110
1011

0010

S.

101
011

cC1

cocC

010

100

101

ci1

010

cc1

011

Q010 -

0000
1110

0111

#2201 2389

TYPE-LL-CC»
DEL1» CELZ

TYPE-LL-0C>»
SEPAKATGR, V

TYPE-LL=-OC

ARGUVNENTS

CESTLVARTACSLES
SOURCE VARIABLE

VARIANT
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COMMUNICATE

REINSTATE

FETCH CMP

CATA ACDRESS

SAVE STATE

HARCWARE MONITOR
OVERLAY

PROFILE

PARITY ACDORESS

EXECUTE

COMMUNICATE WITH GISMO
ACD TINER

SUBTRACT TIMEFR

COMM
REIN
FCMP
ADDR
SVST
HMON
ovLY
PRFL
PACR
EXEC
CWG
ADDT

SUBT

1111
1111
1111
1111
1111
1111

1111

1111

1111

1111

1111

1111

1111

COMPANY CCAFIDENTIAL
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16
1€
1€
01
11
11
11
1C
11
11
11
11

11

0110
0001
0010
1001
0001
0011
0000
1111
0111
1110
1110
1100

1100

c10

110

000

001

ENTRY ANUMBER
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RELATIONAL CPERATORS

NAME MNEMONIC
E€UAL TO | EQL
LESS THAN LSS
LESS THAN OR EQUAL TGO LEG
GREATER THAN GTR
GREATER THAN OR EQUAL 1O GE®
NOT EcuUAL TQ NEG

COMPANY CCONFIDENTIAL
81800781700 SCL S-LANGUAGE
PaSs #2201 2389

cP CCDE ARGUMENTS
1010 01
1111 01 1C10
1111 00 1110
1111 0G 1001
1111 00 1101

1010 10
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RELATIONAL CPERATORS

Syntax:
EQL
NEQ
GIR
LSS
GER
LEG
Format:
EQL

Ak Kkhkhkkk&kkik

* 1010 01

Ak Ak ko khkXxKk

KRR AR AN AR

» EGL * MNEG «

AR hkA k& hkkAakk

+ GTR ~ LSS =

S22 2252 20 0 8 )
*+ GEQ * LEG =

Ak A kKh k& K&k k& &

Equal to (=)
Noet equal to )
Greater than (>)
Less than (<)
Greater than or equalt tc (')
Less than or equal to \)
NEGQ GTR LSS

khkhkikkkkkhik

* 1010 1C =

kkkkkkkkkkk

Xk Kk AKX KAk Xk hhk &k

« 1111 00 1CC1 =

IS XSS AREEEREE B

khkkhkthkhhkhhkkhkkhk

« 1111 CO 1010 =

'SSZ22EE2 RS R R84

CP~Ccde QP-Code gp~Code CP=Ccce
GEQ LEQ
Ak kAR kX hkkhkikk Ahkhkhhkhk kihkhk kkkhkhkk
« 1111 €O 1101 = =+ 1111 CO 1110 =+
Ahkkkkkhkkhtkkhk& 'PEEEREEESE R E SRS & & 4
oP-Code gP=Code

de Two operands are axpected be on top of the

EVALUATION STACK. The Lower operznd is ccrsicered tc

be cn the Left side of the relation, while the top

operand is ccnsiderec to be on the right.
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b. The relational operztors co a corpariscn betweer two

operands of any dats type. The operands are removed
from the stack snd & self-relative descriptcr of a
1-bit result is returned whose value iss

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

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

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

when bhoth operands are chsracter stringss, the ccrmpare
is done from left to right, using blank fill ¢r the
richt for the shorter string.

For all other ovperand combinstiors leadinrg zeros are
supplied to tha2 shorter of the two fielés. No sign
analysis is done ana the operands are treated as
positive magritudes.
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ARITHMETIC OPERATGRS

prapupeaeee T X R W TR R R R

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

COCNVERT TO BINARY BIN

COMPANY CCNFIDENTIAL
B1800/61700 SCL S-LANCUAGE

PQS‘

P CCCE

1011

1011

1111

1111

1111

1111

1111

1111

1111

1111

1111

01
1C
0G
¢
0cC
1C
10
10
01
10

10

0101
0110
0111.
1100
1101
1110
0111
1000

1001

#2201 2389
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ARITHMETICS

ARARAKK &k kk ki &k

* ACC = 5UB «

ISR RS2 R R RERRELE

* MUL « CIV =

AR ARRAEERAK AN &

* MOD =+ *
KA A XAk Ahk k& k&
ACDITION
SUBTRACTICN
MULTIPLICATION
DIVISION

MODULD

Syntax: ADD

SUB

MUL

oIV

MOD

Format:
ADD sSug MUL DIv
Rhkhkk Kk hkhk khkik kXhkkhkkk Ak k *t****it**‘it*it T h ARk ARk kAN kN
* 1011 01 « * 1011 10 *» =« 1111 00 010f * = 1111 OC 0110 =
khk kX kk kXK KX KhkhkkkkkXkhkn Ak Kk Ak A hhhkhki XKk k& Rk hhkkk Ak hk kg kk &
OP-Code 0P-Code OP~Code {P-Ccce
MQD

khkhkhk khk Ak khkhk Ak kk

* 1111 CC C111 =«

Ak hkhkhhhkhkkkhhkhkihik

OP=Ccce
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function:

de

he

Two operands are expected on the EVALUATICN STACK.

1. The bottom operand 15 considered to be cn the
wleft"” side of the operator.

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

The arithmetic operztors perform 24-bit arithmetic on
two operands. These operands may be of ary data typee.

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

For bit and character datar, if the tielc is greater
than 24 bitss, only the lcw order 24 bits wWill &be
evaluated. When the field is less than 24 titss 2zeros
will be supplied on the left.

Both cperands are cut backe.

A 24 bit self-relative result is returred to the
EVALUATION STACK. When toth operands are type FIXED»
the result will te type FIXED. In all cther instances
the result will te of type BIT.

ADD perfecrms integer addition (+)

SUB perfcrms integer subtrection (=)

MUL performs integer multiplicaticn (%)

DIV performs integer division (/)

DIV results in an integer value. Any remaincer 1is
truncated.



BURROUGHS CCRPUORATION COMPANY CGNFIDENTIAL

COMPUTER SYSTEMS GROUP 81800781700 SCL S~LANGUAGE
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17/8 = 2
77 = ¢C
~7/73 ==¢

The MOD operation is divisioen resulting in the
integer value of the remainder. It s evaluatec by
the following formula;

Y MOD Z = Y=-((Y/Z2)*Z), using integer value cf h. above

fFor example:

7 MOD 3 = 7=((7/3)%3) = +1
-7 MOD 3 = (=7)=(({=7)/7)%3) = =1
3 MOD =7 = 3=((3/(=7))%(=7)) = 3
3 MOD =7 = (=3)=(((=3)/(=7))*(=7)) = =3

Note that this is NOT the same as the cocrventicnal
rmathematical definition of MOC.



BURROUGHS CCRPORATION ‘ CGMFAK* CCNFIDENTIAL
CCMPUTER SYSTEMS GROUP 81800761700 SCL S=LANCUAGE
SANTA BARBARA PLANT P.S. #2201 2389

CONVERT TG BINARY

Syntax?: BIN

Fcrrmat:

Ak kk ki

* PBIN =

khk kk ki k

T2 2223228 802

« 1111 10 1001 =

A KAk RA KA KKKk hA &K

pP=Ccde

Functicn:

ba

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

These characters are assured to be numeric decimal
digit characterse.

The characters gre treated as the decimal

representation of an ursigned integer and are
converted to the corresponding positive 24=pit birary
nunbere.

A self-relative descriptors of type BIT is left 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 @& character result is left on
top of the EVALUATION and VALUE STACKS. These
characters are the decimal representation of the
24-bit value.

feading zeros in the result are not changed tc
blankse.
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NEGATE

Syntax: NEG

fcrmats

khkhkhkhhkhkhhkhbhhk kk &k

* 1111 01 C111 =

Kk kkh kbt hkkk

gP~-Code

Function:

a. This operator pops an operand off the
STACK> negates ite and pushes it back or

EVALUATION STACK as a FIXELs, self-relative

ik hkk

* NEG *

LE B B 8 & &

EVALUATION
tcp of the
result

which is the two's ccmplement of the operarce.

b. Operands of any type other than FIXED are
FIXED.

treatec as

1. Data items shorter than 24 bits are padced

on the left with zeros (0).

¢.=Data items longer than 24 bits are left-

and treated as FIXED.

truncated



BURROUGHS CCRPCRATION
CCMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

REVERSE ARITHMETICS

Syntaxs RSUB
RD1IV

RMCD

formats:

RSUB RDIV

S22 2282 22 R 2 N 28 &) Ak Xk hkhkhk kkhkk ¥

« 1111 10 11C0 » = 1111 10 11C1

Akt hkkhkhkhhkkhkkk kK Ak Rk Akhkhkk Kk Rk &k

OP=-Code

gP=~Coce

Function:

3. These

corresponding "forward”
difference 1is the

EVALUATION STACK.
1. Revarse

EVALUATION

2. Reverse
EVALUATION

top of the stacke.

3. Reverse
EVALUATICN

subtract:

divides

modulo:

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

AXhARARNK &k Ak k&

* RSUB * RCIV =

ARKRRAAKR KK KA NKEK

« FMCLC *

Ak Rk hhhkbkhkhkkk

RMCD

'SR L2202 X0 R R R

1111 10 1110 =

Ak k Rk bk khkkhkk

CP-Code

operators perform the same operaticn as* thei

operatorse. The cnl
of the operarcs 1ir th

The second operand 1ir th
STACK is subtracted from the
on top of the stacke.

seconc operand in th

is divided into the operard o

second operand in th

is divided into the operanc ©

top of the stack to obtain the residue.

r

Yy
e

e

operanc

e
n

e
n



BURROUGES CORPORATION
CCMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

EXTENCEC

NAME

EXTENCED
EXTENCED
EXTENCEC
EXTENCED

EXTENCED

ARITHMETIC OPERATORS

R R U WP M R s BN W W W W W L X T B R R R R R R R

ADC
SUBTRACT
MULTIPLY
DIVIDE

MOCULC

MNEMONIC

XADD
xsLB
XMUL
XDIV

xM00

COMPFANY CONFIDENTIAL
B1600/81700 SCL S-LANGUAGE

Pe

CP CCDE

1111 11 1100

1111

1111

1111

1111

11
11
11

11

1100
1100
1100

1100

S.

011
1C0
101
110

111

#2201 2389

ARGUMENTS
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EXTENCED ARITHMETIC OPERATORS

Syntax: XACLD
xXsuB
XMLL
XDIV

X¥0D

Formats

XACD

Ak hkhkhkhkhkrkEhkhkhhkhhhk

«+ 1111 11 11C0 011 «

khkkhkhkhkhhkhhkhhhkhkkkkik

gP-Code

¥MUL

rhhhhhkhkhkhkhkhikhkhkkhhkk

« 1111 11 11C0 101 =

khkhkhkhkhkhkhhkkhkhkkxhkah&k &

0P=-Code

XMQOD

Akhhkhkkhkhkhhkikkhkkhkkhkkiti

* 1111 11 1100 111 =

kAR RKKA AN AR RA A K AR X

gP=Code

Xsu3d
N Y 2122222 XL 2 XL

*» 1111 11 110C 100 =

khhkkhk ARk A A AKX A AkL k k&

cep~Code

XDIV

Akhkhkhk AR ARk AR KR AKX KKK

* 1111 11 1100 110 =

kAkhAXKRAKR Ak k&K Ak kdtk

gP-Code

KAk RAARR AR K REKKAK

*» XAQD *= XSUB =

ARNKRARKF Ak Rk &K

* XMUL * XOIV *

"2 222333 X2 82 8201

* XNMCD * *

A kRR A ARk AR A A KN&K K
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Functicn:

3e

b.

de

€

f.

ge

Two cperands are exgected to pe on the EVALUATION
STACK.

The operands are pogpped from the EVALUATICN STACK and
the indicated operation is performed cn the operanrds.

The operands are always treated 3s bit strirgs.

The result returned on the top of the EVALUATION

STACK is non=-self-relatives» type BIT.

Addition/Subtraction

1. If the two cpersands are of different Llergthss,
then the sherter s padded on the left with
binary zerosa.

. The 1length of the sum/difference will be ectal tec
the length of the longer cperande.

Multiplication .

1. The length of the procuct will be the sum of the
lengtrs of the two operands.

Division/Modulo

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

2. For the Modulo cperator: the dividend must ©be
non-self-relative.



BURFROUGHS CCRPORATION
CCMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

.

NAME MNEMCNIC
AND - AND
OR R .
EXCLUSIVE=-OR E£XCR

NOT NOT

COMPANY CCNFICENTIAL
B1800/81700 SCL S-LANCGUAGE
P.S. #2201 2389

1111 00 0001
1111 0C 0000
1111 0C o¢01¢C

1111 0C 1C11
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SANTA BARBARA PLANT . P.S. #2201 2389

LOGICAL OPERATORS

[ EXEEEES R B R ESE S

* ANC » EXOR «

khhhkhhkkhkhkkhkhhk

« (CF * *

kX RhkhkxA&k bk A&k

Syntax? AND
OR
EXCR

Formats:

AND aRr EXQOR
khkhhkhkhkAhkkkhhk kkk& Ahkkhkhhkkhkhkkhkhk&kkhkk IS TR A EERER R A RS S &1
* 1111 0C €CCC1 = =+ titl CO CCCO » =« 1111 CO 0010 =«
Ak Rk kX hkitixdh k& ki I 2 X R R EREEE R ERE & B 'E RS RESERESER S 8

gP~Code OP-Code CP~-Ccde

Functicn:

e

"NOT" is unary operator anrd is explained separately.
AlLL other lcgical operators expect two cperands to be
on the EVALUATION STACK.

The c¢perandss, regarcless cf their type, are operated
upon bit by bits stzrting from the right. Wher the
operators are of unegual length the shcrter ore is
padded on the left with zeros.

The tength cf the result is the length cf the lcrger
cperand. When the result is 24 bits c¢r less» the

result is self-relative. on the VALUE STACK.
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de The result is always type BIT.

Ce

The two operands are cut back from the EVALUATION
STACK and the result is pushed c¢cnto the EVALUATION
STACK.



BURFOUGKS CCRPORATION
CCHPUTER SYSTEMS GROULP
SANTA BARBARA PLANT

LCGICAL NOT
Syntax: NOTY
format:

Tk hk Ak hhdkhk ke Kok

* 1111 00 1C11 =

I E R A SRR E R EREDR RS SRS

gP=-Code

Function:

COMPANY CCAFIDENTIAL
B1800/7E1700 SCL S~LANCUAGE
P.S. #2201 2389

Ak hkkhkh&

« NOT =

hk Rkt k&

a. Jhis operatcor expects one operanc to be c¢cr the tcp of
the EVALUATION STACK.

b. The result is of the same type and length as the
cperands but each tit representing the result value
is the one's caomplement of the corresponcing bit of
the operand.

ce If the operand is self-relativer the result will be
sel f-relative, otherwiser the result will be

non~sel f-relative.
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STRING CPERATCRS

NAME MNEMCNIC CP CCDE

CONCATENATE CAT 1100 11

SUBSTRING ONE ss1 1111 11 0100 TsVeClol
SUBSTRING ThO SS2 1111 0C 1000 T»V

SUBSTRING THREE S$812 1010 06 TeV
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STRING CONCATENTATION

Syntax: CAT

fermat:

khkhkhkhhkkhkhkk

* 1100 11

Ak hkhk kA& &k kk®

gP~-Code

Function:

be

Ak hkAhkkk

* CAT »

k& khhkkk

This operator pops two operands off the EVALUATION

STACK and generates a new descriptcr that ocescribes
the concatentation of the two stringse. The
rext~to-top cperand must be non=self-relative,

name~value bit on.

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

All cther data type corbinaticns wWill cause the
result to be of type BIT.



BURRQUGHS CCRPORATION
CCMPUTER SYSTEMS GROUP

SANTA BARBARA PLANT

SUBSTRINGs CONE PARAMETER

COMPANY CONFICENTIAL
818C00/B1700 SCL S-LANCUAGE
Pe.S. #2201 2389

xkhkkEkkAi

* SS1 «

ak hkkkkk

Syntax: <String Type git><Loasd Type Bit>
<D ffset><Length>

Formats:

t**k******t********t***t**t

+ 1111 11 01CO =*

*k*t**k**t*t*k*t**ti********tkﬁ*i***ti

OgP-Coce *

*
*
*
*
*
*
*
*
*
*
&
*
*
*

The Offset and Length fields

*

*

*
*
*
*
*
*
*
*
*
*

x« 1 Bjt C
1

*

*

w o * % B % *

* Kk

«x 1 Bit O

= Ltength
= Length

k****tt*t*t*****tkt*t*****it*t**

* *
ﬁ*t*t**********t*****
*
*
«x%x 6 or 17 Bits
Specifies lergth

6 or 17 Bits
specifies offset

Load Address
Ltoad Value

o hH

in bits
in character

sre encoded as follows:

1. If the first bit in these fields is ecual to (0) then

5 bits

2 1§ the first bit
16 bits follow.

follow.

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

This operator furctions the same as SS3 except that
the offset and Llergth fields are Lliterals which

follow in-linesr ratrer than values on the EVALUATION
STACK.



BURROUGHS CCRPORATION COMPANY CONFIDENTIAL
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SANTA BARBARA PLANT - PeSe

SUB-STRING», TWO PARAMETERS

Syntax: §S2 <String Type Bit><load Type Bit>

Format:

Kk hkAX Ak AR Ak hkxhhkhkhhkhkhk A khkkk

* 1111 GO0 1C6CO « * *
ttk**kt*****tkt****t**tk*k**i
OP-Code * *
W *
* x«%x 1 bite 0 = Load Adcress
* 1 = Load Value
E 3
*
*x+ 1 bits ¢ Length in bits

([

function:

A. Two operands are expected to be fourc

EVALUATION STACK .

1. The top operand 1is the c¢ffset

Length in characters

bits

#2201 2389

Sk ki X

* 552 *

k kK kk&

on the

characters of the sutstring from the beginnirg of

the string. If Longer than 24 bits, crly the

order 24 bits are used.

2. The next operanc is the string. It may be cf
If toad
bit 1is 0» then it wmust tbte an adcress

type. It must not Le self~-relative.
name=~valua bit off).

b. The two operands are then cut back and
teft on the EVALUATICN STACK.

1. Type:

result

type
(1e.8.

is

or

low

any
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0 then bit
1 then character

a) String type tit
string type tit

b) Load type tit
Ltoad type tit

¢ then adcress
1 then value (self=relative
if Length is 24 tits or less)

2. Length:

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

. Addresss:

3a) Lload type bit = 0 then the address in bits is
equal to the old string accress plus the
offsete.

b) Lcad type bit = 1 then the adcress 1is the
address cf the VALUE STACK if the substring
length is greater than 24 bits.

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

2) If the load type bit is set and the
substring length is less thar cr ecual tc
24 Etits the substring 1is lcaded right
justified into the zddress field cf the
top of the EVALUATICN STACK.

4. When the offset is greater than the length cf the
string», an 2a2rrcr interrupt OCCUrsS. :



BURROUGHS CORPORATION
CCMPUTER SYSTEMS GROUP

COMPANY CCNFIDENTIAL
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SANTA BARBARA PLANT P.S. #2201 2389

SUB=STRING»

Syntax:

Fcrmat:

$S3

THREE PARAMETERS

Ak kkhkhkt

* 553 «x

Ak khkhk&k&

<String Type Bit><Lcad Type git>

Ahkkh kA hkh kKA khkh kK k k&

x 1010 00 =

* *

*itt*t*****k****t*******t**

GP=Lode

Functicns

*

*
*
*
*
*
*

*

*

xxx 1 bit, O
1

toad address
toad value

-

x%x 1 bits, O
i

tength ir bits
length in characters

it u

Three operands are expected to pe found or the
EVALUATION STACK.

i.

ALl

The top operand 1is the length ir bits cor
characters of the substring desired.

The second opersnd is 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 (i.€0
name-value bit off).

three operands are cut back and a result is left

on the EVALUATION STACK.



BURROUGHS CORPORATION
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COMPANY CCNFIDEMNTIAL
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SANTA BARBARA PLANT PeSe #2201 2389
le Type:

a) String type bit = C then bDit
String type tit = 1 then character

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

if length is 24 bits or less)
2. Lengths

a) Length is equal to the length cf the string

minus the offset.
3. Address:

a) Leocad type bit ¢ then the address in bits is
equal to the old string acdress plus the
offsete. :

b) Load type bit 1 then +the adcress 1s the
address of the top of the VALUE STACK i1f the
substring length is greater than 24 Dits.

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

2) If the Load tyope bit "is set anc the
substring is loaced right justifiec intc
the adcress field of the EVALUATION
STACK.

4, HWhen the offset plus the lergth is greater than
the Llength of the strings an errcr irterrupt

OCCUTS -



BURKOUGHS CCRPORATION
CCMPUTER SYSTEMS GkOUP

SANTA

STORL

NAME
STURE
STCORE

STCRE

BARBARA PLANT

CPERATORS

MNEMONIC
DESTRLCTIVE ST1CD
NON=-DESTRUCTIVE LEFT SNDL

NON-CESTRUCTIVE RIGHT  SNDR

COMPANY CCNFIDEMTIAL
$1800/B81700 SDL S-LANGUAGE
P.S. #2201 2389

CP CCDE ARGUMENTS
0010
1010 11

1111 0C €100
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STORE NON=-DESTRUCTIVE, DELETE LEFT

Syntax:

Formats:

SNDL

AR RERE S

* SNDL «

Ak Kk Ak kX

Ak k& hkkkitik

* 1010 11 =«

ok kk kkkkkkxk

OP=-Code

Function:

This opeFatof pops two operands cff the tcp of the

N
EVALUATION STACK .

be The top (destinstion) operand must be
ron-self-relative and the name=-value bit cust be cff»
j.e. it must be &an address.

Ce It then copies the dats described bty the second

(source) descriptor into the location <cescribec by
the top (destination) descriptor.
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d.

Ce

fo

when both the scurce and cestination fields are of
type CHARACTER, the cata Wwill te left justifiec 1in
the destination field with either blark fill or
truncation on the right.

Any other source-destination field type cerbinaticons
yield right justified data in the destiration field
with either zerc fill or truncaticn on the left. This

allows for type conversion anc tength truncatione.

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



BURROUGHS CORPORATION
CCMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

STORE NON-DESTRUCTIVE.

Syntax: SNDR

formats

Ahkhhkhkhkbhkhkxikkrhkh¥k

* 1111 0C C100 =«

khhkkkrxhkhkhkkk&khkkxk

gP=-Code

Functicns

DELETE RIGHT

CCMPANY CCNFIDENTIAL
B1E800/B81700 SDL S-LANCGUAGE
PeSe #2201 2389

ARk kkkikk

* SNCR

Ahkk Ak Rtk ®

2731

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

D The top

\

(destinsgtion)
ron~self-relative
.. it must De an addresse.

c. It then copies the

(source)

operanc must | b

described by the secon

descripter into the 1location «cescribed b
the top (destination) descriptor.

d. khen both the source and destination fields are o

type CHARACTER»
the destination
truncation on the

field
righte.

the data will be left justifieg i
with either blark fill o

ee Any other source-destingtion field type ccmbinaticr

yield right

justified data in the cestiration

e

ard the name-value bit must be offs

d
)4

f
n

r

S

field

with either zero 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 only
difference from SNCL). .
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SANTA BARBARA PLANT PeSs #2201 2389

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 DESCRIPTUR OPERATORS

NAME MNEMUNIC CP CCOE ARGUMﬁNTS
CONSTRUCT DES. BASE ZERD co8Z 1111 1C 0100 CESCRIPTOR
CONSTRUCT DES. LOCAL DATA cOLD 1110 ©C Ne CESElreass
CES#%r
CCONSTRUCT DES. FORMAL CDFM 1111 01 0001 LL»E
CCNSTRUCT DES. FORMAL CHECK CDFC 1111 11 1101 CGO LL,»E»DES¥lveanr
CESEDr
CONSTRUCY DES. FRCM PREV. CDPR 1110 1C Ne DESEHlrvoeewar
DES#NA
CONSTRUCT DES. FROM PREV.
DES#r
CONSTRUCT DES. FROM PREV.
& MULTIPLY CDMP 1111 1C 0101 NrDES#1reeer
| DES#r
.CGNSTRUCT DES. LEXIC LEVEL COLL 1111 1C 0011 TYPE-LL=DC»
. CESCRIPTOR
CONSTRUCT DES. REVMAPS CDRM 1111 00 1111 CESCFIPTOR

CONSTRUCT DES. DYNAMIC cooy 1111 11 1110 C00 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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AY = A+L+F
le A* - is the new address parte.

2« A - is the sddress rgpart of the previous
descriptor generated on the NAME STACK.

1. L - jJs the length part of the previous
descriptor.

4. F = is the "fitler™ field in the descriptor if it
is present.

The operator must be able to finc the adcress part of
the previous entry whether it is a simple cr array
descriptora.

The new ard previous descriptors canrct be pagec
array descriptors.



BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
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CONSTRUCT DESCRIPTOR BASE ZERQ

Syntax:

format:

CDBZ <descriptor>

Ak hkhkbhhkkh kbt hkhkhohkhhhkhrhkhk ki

* 1111 10 C1CQ « *

Ak khbkhh kA khkhkhhkhkhkthkhkhkkk

OP=Ccce

Function:

Q=

*

*

* . )

*x%x Descriptcrs var
(See ir-lin2 ae

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

Ahk&kkhkt

x CCBZ «»

Ak hkhkhkdkk

iable size
scripter fcrmat)

A descriptor is generated on the NAME STACK with zerc

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

Paged array descriptcrs are

anc other fielcs specified

not alliowed.
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CCNSTRUCT DESCRIPTOR DYNAMIC

khkhkARKkk

« CCDY =

Xhkkkkhkik

Syntaxs CDCY <Type>

Format:

******i***t&**tk**ik****iﬁtt*iﬁ

» 1111 11 111C 0QC « x
*t******kt*ttt***k*t***********
gpP-Code *

Function:

De

*

*

xxt 8 pits specifies type
(See type field of in-line
descriptor format)

This operator ceonstructs descriptors fecr dynamic
arrays and dynamic character strings or tit strirgs.

The type field follcws the op=cocer but the length
and number of entries will be operaras or the
EVALUATICN STACK.

The descriptor will be marked as ron-self-relative.,
ands» if arrays, will te marked contigucuse.

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

2. The fype field is tested for simple cr array
type. _



BURROUGHS CCRPORATION
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SANTA BARBARA PLANT

3.

For

a)

b)

c)

d)

for

a)

b)

c)

d)

o
-

f)

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

simple items:

Ttem length 1is the only entry on the
EVALUATICN STACK.

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

The  VALUE STACK PCINTER is used as the
addresse.

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

array items

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

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

-

Length tetween entries is the same as lencgth.

The numter of entries 1is5 popped off the
EVALUATION STACK and placed ir the NAME
STACK.

The VALUE STACK PCINTER is used as the
addresse.

The VALUE STACK POINTER is updated by
multiplying the number of entries by the
length and sdding the result to the VALUE
STACK POINTERS
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CONSTRUCT DESCRIPTOR», FORMAL CHECK

«

Ak kk k&KX

* CDFC «~

ki kkkk¥x

Syntax: CDFM <lexic Level><40escriptors>
<Descriptor><DesScriptor® eses

Format:

Ak kXA kAN kA AAAARBERARKAKRRRX AR RA KK RRAR A A RA R RA A A AN KR AREAXNAKARAK X

« 1111 11 1101 000 » .« * * * aos

t****t*t*tt*tt***t*t*t**tkt*****it****ﬁ**t*tka**t*t*****tt*
QP=Code * * * *

* Kk kkkAk kkk&

*x *

* *

* Descriptors, variable size

* (See in=line descripter fcrrat)

*

*

*

*

L 3

*

*

*

* «xxxx« &4 gits, specifies the number

* of 48 bit entries expected cn

* the EVALUATICN STACK.

*

cckkhkkikaxx 4 Fits, specifies the Lexic level
{to be made current).

Be De$criptor AAAKRRAKX K KRR AR R AN AR

« T * L x E *

I E2 2RSSR AR REEEEESS]

*

TYPE FIELD
KAk K AKRKkRKARARKNA AR A AR RN AR R A AR A KKK R
* O *« 1 = * * * % * *

‘****tt*itﬁttﬂttti*ttitt*‘t*ti*t*t

0 1 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:

KIND Lv ABYV FIELDS THAT AFPEAR

*tttttk*i**ti***i*tttﬁ**ti**tt*t*iik*tt*ﬁ*t*i*t**
* § *= FALSE * === % T» L *
tt*‘tﬁ**t**ititﬁ*ii****l'lz*i***t***ttt*tt*****t****
* § *« JRUE &« === x T *
t*******t***t*ikii***tﬂttik****t**tiik*ttt*ti*ttt

* A » FALSE = FALSE * T L, E *

AR KRR AR KRR AR R AR R RN AR AR AN R AR A A AR AR AR AR A AR AR Ak
* A * FALSE « TRUE = T1>» L *
AR A AR AR RN K AARA AR R R R R R AR KRR R AR ARk Rk AR AN ARk
« A « TRUE » FALSE = T» E *
AR AR A RE AN RN RA AR KRR AR AR K AR AR R AR A KRR AR RN AR AR Rk
« A * TRUE =~ TRUE =« - T *

*‘k**kt*‘kit***t**i*****‘**t***ti*t***t*t***t*t*tt**

Refer to CONTROL STACK Mechzanism

CS.ENTERED.LL(CSP=1) = CURRENT.LL 3= LL>
CISPLAYC(CURRENT.LL) = CURRENT.NSF;

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

2. Since the format parameters have not been gut on
the NAME STACK, CURRENT.NSP has not yet ©been
bumped.

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

The descriptors in the instruction are watched to
descriptors in the EVALUATION STACK» starting »ith
the Llast descriptor in the EVALUATICN STACK arnd
matching it with the first <cescriptcr in the
instruction.

Yhe descriptorss, after comparisons, are lcadea tc the
NAME STACK. The EVALUATICN STACK is cutback. The
VALUE STACK is unchangede.

when array bound varying is equal to 1» the array
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ge

bound is taken from the actual parameter.

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

khen the data type is varying, the cata type is taken
from the actual paraneter.

hhen an array the actual array neec rct be
contiguousSe If it 1is» the forwal and actual
parameters must match identically. [f there is a
mismatchs an error interrupt oCCUrS.

For paged arrays» both the paged array bit anc the
rage subscript size must te copiec.
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CCNSTRUCT DESCRIPTOR FORMAL

Ak R kk k¥

« CLCFM »

Atk k& k&
Syntax: CDFM <lexic Level><# of ES entries>
Formats

Kk ANKKARRA A Ak Ao hhhhkhhkAhhhbk &k k%

« 1111 01 Q001 =~ * *
P e R L AR RS R R A2 R R R R R R AR B EES
CP~Ccae * *

* *
* xxx 4 Bits
* ¢t of EVALUATICN STACK entries
. -
*
*x%x 4 Bits

Lexic level
Functior: Refer to CONTROL STACK Mechanism

URRENT.LL 3= LL>;

3. CS.ENTERED.LL(CSP=1) 3= C
= CURRENTLNSF?

CISPLAY(CURRENT.LL) :

1. A previocusly executec MKS has initially set ug
CONTROL.STACK(CSF=1)

2. Since the actual parareters have not yet been put
on the NAME STACK» CURREMTNSP has not yet Dbeen
bumped.

b. Descriptors for the actual parareters are expected to
ke cr the EVALUATION STACK.

c. The number (#) of EVALUATION STACK entries specified

*

is transferred to the NAME STACK. (An entry is always
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48 bits; thereforer an array passed as a

parameter
Wwill be considered as two 4B=bit entries).

da If the name value tit is ons, it is turnec off.

e. CDFM employs no form of perameter checkirg.
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CONSTRUCY DESCRIPTOR LOCAL DATA

XAkt Ak N

* CCLD «

Ahkk kX k& &

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

Fecrrat:

t*tit***t*k*tt*t**********t***t*i***i*tktt*t

x 1116 CC « * x * cen
**t********t*ttt***t*t****t*i**ti*t**tt*t**t
gP~Code * * . *

* I'EEE B KB EE A

* *

* *

* Descriptorss véeriakble size

* (See in-line descriptor format)

*

k%« S5 Bits

Specifies numter of descriptcers

Functions

a. The number of descriptors indicates the nrumber of
in-line descriptors. These Wwill te usec as ncdels to
build descriptors on the NAME STACK.

ba The descriptors may te simple or arraye.

¢c. The filler cption of the in-line descriptcr format
can never be present.

d. Array descriptors cannot have the leraoth between
entries option presente.
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e. When paged array is not indicatec

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

2. 1f non-self-relztivesr the currert value of the
VALUE STACK PCINTER is used as the adcress fiela
cf the generated descriptor. The VALUE STACK
POINTER is then increased by the total length of
the data item.

f. When a paged array is indicated.

1. The page subscript size option will be
present.

2. The address field cf the generatec
descriptor is set to 0.

-
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CONSTRUCT CESCRIPTOR LEXIC LEVEL

khhkhhkhkkk

« CCLL »

kkkkhkkk&

Syntax: CCLL <Data Address><Descriptor>

Format:

IYEEXETREZEEREREEEES SRS R R E R E R B REREES N

* 1111 01 0011 = LL»ON *
I T E R R R RE R R REREEESER R SRR ENER NS SRS NRE]
CP-Ccge * *

* 3
* *x*x Descriptor, variable size
* ~(See in-line cdescripter forrat)
L 3
*
*xx Variatle sizes» 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 cata cescrigtcr in
the NAME STACKs its address fielg is then wusec for
the address field of the new descriptor. :

c. The data address will never refererce a paged array
descriptor.
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CCNSTRUCT DESCRIPTOR PREVIOUS & MLLTIPLY

t 2R BB E SR

x CCMP =

kkk ki hkkk

Syntax: CDMP <#Descriptors><Descriptor><Descriptor>.c..

fFormat:

I X R AR AR EREEEREXE SRR AR R R RS SRR SRS SR & N

* 1111 1C 01C1 =« * * * P,
' 2 2 S22 RRAES AR ERE RS2 R RS2 R SRR R R RE R REES RSN
O0P-Ccde * * %

* Ak kk Rk Kk
* *
* *
* *+xx Descriptorss variable size
* (Kefer to in=-line descrigtcrs)
*
*«x 5 Bits=Specifies number of cdescrigpters

function:

a. The number of descriptors indicates the number of
in-line <descriptors. These will be wused to purila
descriptors on the NAME STACK.

b. The descriptors may ke siople or zrray.

c. The address fielo is calculated using the follcwing
formulas

AY = A + L ¢+ F & ((2E=-1) + LB)
l« A' = §is5 the new sddress parte.

2« A = is the address part of the previous entrye.
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3. L =~ is the length part of the previcus entry.

4. F - js the "filler” field in the descriptors, if
it is presente.

5., #E = is the "number of wentries™ part of the
previous entry.

€. LB = is the ™fength between™ part cf the previous
entrye.

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

array. It will never te paged.
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CCNSTRUCT LESCRIPTOR FROM PREVICUS

Syntaxs CODPR

Format:

Ahkh kkhkX

« CCPR «

khkkhh kb

<#Descriptors><Cescriptor><Descriptor> .eee

222 EREZE2 R REES RS RS RSS R EEENEREESR

* 1110 10 =

* * * - e 9 e

Ak hkhkhhkhkkAhkhA Rk hkEA KA AA Nk hkhkhkhihhkdk

cP~-Code

Function:

3

b.

de

* x* *

* *kkkkkk

* *

* Descriptorss, variable size
4

*

xxx 5 pits :

Specifies number of descripters

The number of descriptors indicates the rumﬁer of
jn-line descriptors. These will be wused tc buila
descriptors on the NAME STACK.

The descriptors may te simple or array.

The address porticn is generated from the "filler®
field in the descriptor an¢ idirformaticn frcr the

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

1. A' - is the new sddress pert
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€e’

2« A - js the address part of the tcp entry or the
NAME STACK

. F - js the "filler", field in the cdescriptcr if

it is present.

The previous descriptor tuilt may be either simple or
arraye

The new and previous data descriptcrs cannot be paged
arrayse
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CONSTRUCT DESCRIPTOR REMAPS

Syntax:

Fcrrmat:

CDRM

ekt kX k& &

* CCRM =

AAhkkkk kkk

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

khkhrkhkhkhkhkhkhhkhhkhkbhkhhthkhkhAhhkk

+ 1111 00 1111 = * %
Ak khehhkhhkhkhkrkrhkhkhkhkhhhkhkhkhkhk Kk kk
0P=Ccde * *

* *
* s«x Descriptors, (See in-line
* descriptor format)
*
*
xx% 1 Bit No Llength checking

Functiaon:

P

Length checking

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

i« The in-line cdescriptor information

2. An address ottained from the adcdress field cof the
descriptor on top of the EVALUATICN STACK.

when the length check variant is set (1) ther the
length in the in-line descriptor is cormpared 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 removed.
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LOAC OPERATCRS

EE X RN YL R R R

NAME

MAKE CESCRIPTOR

VALUE DESCRIPTOR
DESCRIPTOR

NEXT CR PREVIOUS ITEM
LOAD
LCAD

LCAD FIELD ADDRESS

LCAD
FROM

FIELD ADDRESS
PREVIOLUS

LCAC ADDRESS

ARRAY LOAD VALUE
ARRAY LOAD ADDRESS
INDEXED LCAD VALUE

INDEXED LCAD ADDRESS

INDEXED LOAD FIELD ADCRESS

LOAD LITERAL

ARRAY FIELD ADDRESS

MNEMONIC

MDSC
vDSC
DESC
NPIT
L

LAFA

LFA

LF AP

LA
AL
ALA
IL
LA

ILFA

LIT

0P CODE

1111
1111
1100
1111
1101
1111

1111

1111

0000
1111
1101
1111
0001

1111

010¢C

CCMPA

MY CCNFIDENTIAL

81800/61700 SDL S=LANCUAGE

10
01
i0
G1
00
11

11

11

01
01

01

11

1010

1000

1101

1111 C11

1111 001

1111 C10

110C

000C

1111 000

P.S. #2201 2389

ARGUMENTS

TYFE-LL-CC
v» TYPE-LL-OC
TYPE-LL-CGC
TYFE» LENGTH

TYPE,OFFSETSLENGTH
TYPE-LL-CC

TYFE»
LENGTH

OFFSET»

TYPE-LL-CC
TYPE=LL-CC
TYPE-LL-OC
TYPE-LL=-CC
TYPE=-LL-CC

-TYPE»
LENGTH

CFFSET>»

TYPE» LENGTH»
LITERAL



BURROUGHS CCRPORATION
CCMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT
LOAC NUMERIC LITERAL
LOAC NUMERIC ZEROQ

LOAD NUMERIC ONE

REFER

LITN

zo7

ONE

REFR

COMPANY CONFIDENTIAL
B1800/B1700 SCL S=LANCUAGE
P.S. #2201 2389
0011 LITERAL
0101
0110

1111 11 1111 100
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ARRAY LOAD VALLE

Syntax:

Format:

AL

Ak hkhkhkhhkhk KXk ARRRITAA A A ALK

*» 1111 01 1100 =~ LL,ON «

Ak hhk kAR hkhhhd bk kA hhakkk

gp-Ccde

Functicn:

de

Xk k¥
« AL =
k& Rk &
<Data Address>
*
*
xxx Variabtle size depending upen tyce
bits in this field
The Lexic Levels Cccurrence ANumber pair (Cata

Address) is used to address an entry in the NAME
STACK. '

1. NAME STACK{DISPLAYILL)+ON)

The tow-order 24 tit field of the subscript on top of
the EVALUATION STACK is ccmpared to the "number of
entries"™ field of the descriptor. If creater than or
equal an invalid subscript error GCccurss

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

1. The array descriptor is subscripted ard a simple
descriptor is genereted or the top cf the
EVALUATION STYACK» describing a copy of the wvalue
of the selected element <c¢f the array. This
descriptor will be self-relative if the lenrgth of
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the value is less than 24 bitss otherwise it will
be non-self-relztive, its nare-value bit cn, and
the value on top of the VALUE STACKa.

de Paged arrays onlye.

1.

If the address field of the descriptor is O»
{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 pushec ortc the
EVALUATION STACK.

c) The base-rz2lative bit adcress (in the NAME
STACK) of the paged array cescriptcr s
pushed onto the EVALUATION STACK.

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

e) The segmenrt, whose segment number is given in
RS.INTRINSICS.LOC, is enterec at cdisplacerent
0. (This is the memory managerent intrirsic)le.

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

The address field points to the first entry 1in
the page table. The subscript is shiftea tc the
right by the number of bits indicated by the rage
subscript size. The resulting number <(the paage
table subscript) is used to access the page .table
entry.

If the presence bit in the page table entry is
off then: '

a) The address of the current irstructicn s
pushed ontoc the PRCGRAM PCINTER STACK.

b) A copy of subscript is pushed onrtc the
EVALUATICN STACK. .
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¢) The <Gtase-relative bit acdress c¢f the rage
table entry is pushed on to the EVALUATION
STACK. -

d) Execution gces to Step delod)e (The

manager is entered).

remory

The address field of the page table entry Ffoints
to the page. The number of bits indicated by paje
subscript size is extracted from the Llow <crder
bits of the sutscriote.

This nunber (page subscript) ijs used to subscript
into the page. A simple descripter is generated
on the top of the EVALUATICN STACK as in Step Ce



BURROUGHS CORPORATION
CCMPUTER SYSTEMS GROUP
SANTA BARGARA PLANT

ARRAY LOAC ACDRESS

Syntaxs ALA <Data Address>

Format:

I ZXE XSRS EEE R AR NS4

« 1101 O1 ~ LL,ON =

Ak kb hkhhkhkhhkhk hkkhkhhkx

0P-Code *

x
*x%x Variable size»

CUMPANY CUNFIUENIIAL
B1800/781700 SDL S-LANGUAGE
Pe.S. #2201 2389

thk AAh

* ALA

kX kk hkk&k

depending upcn the

type bits in this field.

Functicn:

-

The execution of ALA
loads except that the

EVALUATION STACK

points to the array

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

copy. (See step c.1 of AL).



BURROUGHS CCRPORATION COMPANY CONFIDENTIAL

CCMPUTER SYSTEMS GROUP

81800/61700 SCL S-LANCUAGE

SANTA BARBARA PLANT PeS. #2201 23489

DESCRIPTOR

Syntax:s

Formats:

khkkAk ek

* DESC =«

(2 2 B 8 & &8

DESC <Data Address>

Ak Xk R Ak kA koA khkkkk

* 11C0 1C ~ LL,ON =«

Ak khkhkk Rk kk Ak ki dk

gP-Code

Function:

*

4

xx%* Variable size cepending upon
type bits in this fielde.

-

The Lexic Level, Cccurrence Number pair (Data
Address) Llocates 3 cescriptcr ir the NAME STACK. The
descriptor may be either simple c¢r arraye.

A descriptor (48 bits) is generated on the EVALUATION
STACK that points to the cescripter ir the NAME
STACK. Tre length field of the new cescriptcer will be
48 or 96 depending cn the type cf the cdescriptcr in
the NAME STACK. Its type will be EIT.



BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP

COMPANY CCNFICENTIAL
81800/E17C0 SCL S-LANGUAGE

SANTA BARBARA PLANT Pe.Se #2201 2389

INDEXED LOAD VALUE

‘Syntax:

Format:

L]

shk kA&

* JL =

XKhkkkk*k

IL «<Data Address>

Ak hkhkhkhkh khhkhkhhhhkhhhhkhhk

* 1111 01 CCCO ~ LL-ON =

Ak Ak kXA bk hhkkhkhhhhak kk ik

gP-Ccode

function:

ba

Ce

The

%*

x

«x+x Variable size depending on the
type tits in this fielc.

Lexic Levels» Cccurence Number pair (Cata Adcdress)

locates a descriptor in the NAME STACK. .

The descriptor must be non-self-relative.

when the descriptor is non-array», then,

1.

An operand (which is the index) is taker cff the
top of the EVALUATICN STACK. A copy of the

descriptor in the NAME STACK is ther pushec cntc
the EVALUATIOMN STACK and 1its acdress fielc s

incremented by the indexe.

The resulting zddress descriptor is then mace a
value by copying the data to the top cf the VALUL
STACK» changing the address field ana setting the
name~value bita



BURROUGHS CORPORATION COMPANY CCNFIDENTIAL
CCMPUTER SYSTEMS GROUP B1800/61700 SDL S-LANGUAGE
SANTA BARBARA PLANT P.S. #2201 2389

¢. HWhen the descriptor is an array descriptor,
1. Sanme as case c. abover except only the first 48
bits of the MAME STACK cescriptor are pickec up
and the array bit is turned off in the type

field.

e The‘array descriptor cannot be type PAGEC.



BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

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

CCMPUTER SYSTEMS GROUP

CCNFICENTIAL

B1E00/B1700 SDL S-LANGUACE

SANTA BARBARA PLANT P.S. ¥2201 2389
INDEXED LCAC FIELD ADDRESS
Rk hkdk &k ki
« ILFA «*
Ahkhh k¥
Syntax: ILFA <type><offset>[<length>]
Format:
ok kN kkh&kik t**ﬁ****tt****i****tii***t*ttt*
+ 1111 11 1111 Q00 =« * > *
*iitti***ttttt***i*tkk*t***t****h***‘\**ti-
gP-Code * * *
* x *
* * +«x Length (cpticral)
* * .
* %+ Offset
*
«xx Type

Function:
Using
base arear
EVALUATION
and
This
REMAPS
cute.

the user Loads a

irdexing
eventual

used for
¢end should

S-CP is only
BASE items)

is 3 tits encoded as fcllcws:
0 BIT I 8BIT (12

1 FIXED 4 BIT (24)

2 CHARACTER S=7 UNDEFINED

1« <TYPE>

<O0FFSET> is 9 or 17 bitse

bit.

depending

CLENGTH> 1is 6 or 17 bits», defencing
bit. <LENGTH> is not present if
FIXED, BIT (1)» or BIT‘(ZA).

the value on top of the EVALUATICN STACK as the
subfield

STACX by SUBBITtirg according to
<lengtnhn> and builds type as specified by

to the
<cffset>

<type>.
Layouts (as

ty be rhased

“en the first

cr the first
the tyre s



BURROUGHS CCRPORATION : COMPA&Y CCNFICENTIAL

CCMPUTLR SYSTEMS GROUP B81800/E1700 SCL S-LANCGUAGE
SANTA BARBARA PLANT P.S. #2201 2389
LOAD VALUE

Syntax:

Formats

kxkhkhkk

* L «

kkkk ki ®

L <Data Addfess>

Ak kK hkhkkhxhhhkrRkRkhAkk

* 1101 00 * LL,ON «

khkhhkhhkhhkkhkdhkkihhkb

gP=-Cod

functicn:

€

*
*

«x%x Variable size, depending on
type bits in this field.

-

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

1. NAMESTACK(DISPLAYICLL)+ON)

2. The descriptor &t this location must nect be an
array descriptaor.

khen the descrigtcr is self=relative or
ron-sel f=relative with a length less than or egual tc
Sy a self-relative descriptor 1is rput on the

EVALUATION STACK.



BURROUGHS CCRPORATION COMPANY CONFIDEMNTIAL

COMPUTER SYSTEMS GROUP

B1800/E1700 SCL S-LANCUAGE

SANTA BARBARA\PLANT P.S. #2201 2389

Ce

When

leng

l.

3.

the descriptor 1is non-self-relative with a
th greater than c&: ‘

The descriptor is copied to the top of the
EVALUATION STACK with the acdcress fiela mocified
to peint to the top of the VALUE STACK.

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

The VALUE STACK POINTER is bumped by the size of
the data itemsa



BURROUGHS CCRPORATION COMPANY CUCANFIDENTIAL
CCMPUTER SYSTEMS GROUP 81800/s81700 SCL S-LANGUAGE
SANTA BARBARA PLANT PsSe. #2201 2389

LCAD ADDRESS

ARk kk &

* LA =

* kK hk %k

Syntax: LA . <«<Cata Address>
Format:

Ak Rk k kXN AL X

* 0000 « LL,ON «

Ahkhkkhkkhhhhhkkkhhkk

gP=Ccde *

*

*x* Variable sizes cderending on the
type bits in this field.

Functicn:

a. The Lexic Levels, Cccurence Number pair (Déta Acdress)
is used to address an entry in the NAME STACK.

1. NAME STACK(DISPLAYCLL)Y+ON)
be If the descriptor &t that location is ar array type

the 96 bit descripter is copied to the EVALUATION
STACK. :



BURROUGHS CORPORATION COMPANY CCNFICENTIAL

COMPUTER SYSTEMS GROUP B1800/E1700 SCL S=LANGUAGE
SANTA BARBARA PLANT PsaS« #2201 2389
c. If the descriptor at that Llocation is a non-array

type then:

1. 1f the data item is self-relative then builcd a
descriptor on the EVALUATION STACK using the type
and length frcm the NAME STACK and the adcress of
the Lleftmost bit of the data iteme. Change the
type of the new cescriptor tc ron-self~relative.
The data itself remains in the address portior of
the descriptor in the NAME STACK.

2. If the data item is non-self-relative then the 48
bit descriptor is copied to the EVALUATION STACK.



BURROUGHS CORPORATION
CCMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

LCAD ARRAY FIELD ADDRESS

Syntax: LAFA <type> [<length>]

Forrat:

**tt*******k*t**i*****tt**tk*t**i*

« 1111 11 1111 Q11 =« *

t‘t*ti*****tt*****t*t*t*t*tt****ti*

oP-Code *
*
*
®

xx&« Type

Function:

3oV

COMPANY CCNFIDENTIAL
B1800/B1700 SCL S-LANGUAGE
P.S. #2201 2389

(223 22 8 &7

* LAFA «

Ahkhkkkkhkk

sx%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 Ete
element?'s type

treatec
length given by <type> and

as an array with each

<length>. Load & descriptor of an elemert of this
inplied field, using the given subscript. Check array
bounds by using the length field of an array area

descriptor.
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BURROUGHS CCRPORATIAON COMPANY CCNFIDENTIAL
CCMPUTER SYSTENS GROUP B818B00/E1700 SCL S-LANGUAGE
SANTA BARBARA PLANT P.S. #2201 2389

LOAC FIELD ADDRESS

Akt hhkk

* LFA =«

& & & &k & % &

Syntax: LFA <type><offset>[<length>)<data address>
formats:

Y Y L2 2223222232228 2R R R SR REN ITERERERERE S &S]

+ 1111 11 1111 ©0Cl « * * « LLsON =
*t*t***tt*t******t***t*t**t*ttit* S EE R R ERER RS
0P~-Code * * * *
* * x *
* * * «xxVYariable size
* * * cepencing aon tyre
* * * tits in this field.
* * *
* * x
« * *%x* Length (optional)
* *
* 3
* vxx (ffset
*
*
xkxType

Functions
Using the descriptor at <cdats acdress> to describe
the base area the user loads a subfiela tc the
EVALUATION STACK bty SU3BITting accorcing to <offset>
and <length> and tuilds type as specifiec by <type>.

1. <Type> is 3 Litss, encoced

0 BIT 3 BIT (1)

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

2. <Dffset> 1is 9 or 17 bitss depending on the first
bit.

3. <Length> 1is 6 or 17 pits» derending cn the first
bite <Length> is not presert 1if the tyre |is
FIXED» BIT (1)r or 8IT (24).



BURROUGHS CCRPORATION
CCMPUTER SYSTEMS GROLP

3=7/1

COMPAKY CCNFIDENTIAL
B1800/B1700 SCL S~LANGUAGE

SANTA BARBARA PLANT P.S. #2201 2389

LOAC FIELD ADDRESS FROM PREVIOUS

Ak Ah A&k

« LFAP «

kk ki khkikk

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

Ak Ak kkhkbk kAN RAARX KA KA KkA kK RAAAKARAAR K AR K

« 1111 11 1111 Q10 ~ * * *
I EEESEEEREESEEE RS RS R R RS AR RS R EREREE RSN/
0P=Code * * *

x * *

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

* *

* sk [ffset

x

*

*x%x Type

Function:

Using the descriptcr on top of the EVALUATIOCN STACK
to describe the tase areasr the user leocacs a subfielc
to the EVALUATION STACK by SUBBITting accerdirg to
<offset> and <length> and builds type as specified by
<type>.
1« <«Type> is 3 bits encocded as fcllows:
0 BIT 3 BIT (1)
1 BIY 4 BIT (24)
2 BIY S=7 UNDEFINED
2. <0ffset> is 9 or 17 bitss, depencing cn the first
bite
3. <Length> 1is 6 or 17 bits, depencing cr the first
bit. {<lLength> is not presert if the type 1is

FIXEDs, BIT(1)e or BIT{(Z4))



BURRULGHS COKPORATION
CCMPUTER SYSTEMS GROUP

COMPANY CCNFICENTIAL
B1800/E1700 SCL S-LANGUAGE

SANTA BARBARA PLANT P.S. #2201 2389

LOAD LITERAL

Syntaxs:

Format:

Akt hkth W

* LIT »

thkkk&kk%k

LIT <Type><lLength><lLiteral>

**tt*k***t****t****kﬁi*kﬁittiti*ii

* 0100 =

*

* *

P 122 2223222 A EA R R R RERES N

gp-Ccde

Functions

*

*
&
*
*
*
*
*
*

* *

x * -

* sxx Literals 24 bits if self-relative
x

*

»x« Length cf literzls, 16 tits

x* 8 bit cescriptor type fiele tells if literal

This

is self-relative or non-self-relative

operatcr loads a constant to the top of the

EVALUATION STACK.

l.

2e

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

when the literal is ncn=-self-relative, the type»
length and VALLUE STACK pointer are moved toc the
top of the EVALUATICN STACK snd the Lliteral s
placed on top of the VALUE STACK.

For literals less than twenty four bits in lergth
the <literal> field must be twenrty .fcur bits tong
in the code file even though the <length> field
specifies that the eactual data is less than
twenty four bits in length.



BURROUGHS CORPORATION CCMPANY CCNFICENTIAL
COMPUTER SYSTEMS GROUP B1800/€E1700 SCL S-LANCUAGE
SANTA BARBARA PLANT PeS. #2201 2389

LOAC NUMERIC LITERAL

khkkhk Ak k

« LITAN =«

AKXk AKX Ak &

Syntax: LITN <Literal>
Format:

khkkkkhkhkhkhkhkhkhkXkk

Ly

* 0011 = *
Kk kKRR Sk kb hh &
0P-Ccde *

*

«x%x 10 Bit Literal
Function:

This operator loads g 10 bit literal to the tcp of
the EVALUATION STACK as & FIXED» self-relative odata
item.



BURROUGKS CCRPORATION COMPANY CCNFIDENTIAL
CCMPUTER SYSTEMS GROUP 81800/B1700 SDL S=LANCUAGE
SANTA BARBARA PLANT P.S. #2201 2389

MAKE DESCRIPICR

[ZE 2SR 28]

* MLCSC «

kkkkkhkk

Syntax: HDSC

format:
kA ANk hkhkkhkk kk kk

* 1111 10 10610 «*

ek Ak Akkhhkhhkh ki kk

gP-Ccde
Functicns

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

b. This descriptor must describe another descriptore.

c. This second descriptor (486 cr 96 bits) is copied to
the EVALUATION STACK after cuttirg back the criginal
descriptor.



BURFOUGHS CCRPORATION
CCMPUTER SYSTEMS GROUP

COMPANY CCNFIDENTIAL
B1800/E1700 SCL S=LANGUAGE

SANTA BARBARA PLANI P.S. #2201 Z389

NEXT Ok PREVICUS ITEM

khkkhkkhkk

* NPIT =

*Akk &k kkk

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

fFormat:

I'TEEETETERERNETESE SRS 88 8 5 8 R NS E KRS

* 1111 01 11C1 = * LL,ON =

2222228223 k22222 22 R R R R R R NS

gP-Ccde

Function:

] *x
4 *
* xx%« Variable sizer depencing on
* type bits in this field.
*
« .
*«x% 1 Bit
0 => Previcus
i => Next
The Ltexic Levels OCccurrence NANumrber pair (Cata
Address) describes a non-setf-relativer, nron-array

descriptor at

NAMESTACK (DISPLAY(LL)+ON)

Ak Rk R AR AAN N A A x k&
* T * L * A *

AARAN KK KK AR KR KARK KR
The descripter is then modified
RAKRAE KA R A RAR KR AR KK

X T « L' « A =%
I S22 222 R X RS R RS 22



BURRUUGHS CCRPGRATION COMPANY CCNFIDENTIAL
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SANTA BARBARA PLANT P.S. #2201 2389

1. Previcus

g) T* =17
LT = L
A* = A-L
¢ Next
a) T+ =1
Le = L
A' = A+L

co The modi fied descriptor replaces the olc descriptor
and a copy is also placed on the EVALUATICN STACK.



BURRJUGHS CCRPURATION COMPANY CCANFICENTIAL
CCMPUTER SYSTEMS GROUP B1800/81700 SCL S-LANCUAGE
SANTA BARBARA PLANT P.S5. #2201 2389

LOAD NUMERIC CNE

kk kN kk*

* CNE =

AKXk Ak Ak &

Syntaxs ONE

Fcrrat:

*thkkkknhkk

* 011G =*

kkhkhkk k&

gP-Ccode

Function:

This operator causes a FIXEL» self=-relative
descriptor containing a3 cne (1) to be placed cr the
EVALUATION STACK.

-



BURROUGHS CORPORATION COMPANY CCNFIDENTIAL

COMPUTER SYSTEMS GROUP 81800781700 SDL S=LANGUAGE
SANTA BARBARA PLANT PeS. #2201 2389
REFER

Syntax:

Format:

Ak kk Ak k&

* REFR =

khkkkhkd¥

REFR <length>

' Y2 2222222222 222 X2 2 R A R B AN &)

*+ 1111 11 1111 10C = *

TR 222222223222 222 22 R B B & 81

OP=Code

Function:

*
*

«xxlength (& or 17 tits dependirg on the
first pbit).

Changes the descriptor on the top of the EVALUATION
STACK to have the adaress of the seconc aperara Of
the EVALUATION STACK. The {iength of the second
cperand 1is compared to the {ength in-lire. If not

equal, an exception is given.



BURRKOUGHS CCRPORATION
CCMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

VALUE DESCRIPTOR

Syntax: VDSC

Format:

Ak ki kkhkxhkkhkhhkkik

* 1111 01 1CCO ~

khkhkkhhhkkhhkhkkhkhk

CP-Code

Functions:

COMPANY CONFICENTIAL
B1800/€1700 SCL S-LANGUAGE
PeSe #2201 2389

Atk kk ik

* VLCSC =

*hhkkhk i &

a. A descriptor is expected to be on the EVALUATION
STACK. The follcwincg conditions sre expecteds but NOT

checked:

1. The name=value bit must be CFF.

2. The pon-self-relstive bit must be CN-.

3. The descriptor is always 48 bits.

b The descriptcr is moved to the VALUE STACK.

ce The descriptor aon the EVALUATION STACK is replacec by

a 48 bit»

non-sel f~relative descriptor that poirts to

the descriptor just moved to the VALUE STACK.



BURROUGHS CORPORATION COMPANY CCNFIDENTIAL
COMPUTER SYSTEMS GROUP B1800/81700 SOL S=LANGUAGE
SANTA BARBARA PLANT P.S. #2201 2339

LCAC NUMERIC ZERO

XAk Rk kki

« 207 =

kk kk k&

Syntaxs 207

Format:

khkhkdnkk

« 0101 =*

Ak kk kk kk

cP=Ccde

Functions:

This operator CEuses a FIXED>» self~relative
descriptor to be generatec and placec on the
EVALUATION STACK. The descriptor will contair the
number zero.



BURROUGHS CCRPORATION
CCMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

STACK OPERATORS

NAME

- - o -

BUMP VALUE STACK POINTER
CUPLICATE

DELETE

EXCHANGE

FORCE VALUE STACK

MNEMONIC

- an W o a- -

BV SP

COMPANY CCNFIDENTIAL
81800761700 SCL S-LANGUAGE

PaS.

gP CCDE

1111 1C 1011
1100 0C
1111 0C 0011
1011 00

1100 01

#2201 2389

ARGUVMENTS
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SANTA BARBARA PLANT P.S. #2201 2389

BUMP VALUE STACK POINTER

Syntax: BVSEP

fForrats

Ahkk kk k&

* BVSP =

kRN Tk &k K

I EEERES R EREER SRS

= 1111 10 1011 =

Ak kA Ak khkhkhkhkk bk k&

0P-Ccde

Functions

The descriptor on the top of the NAME STACK must ke 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 descriptor or top cf the
MAME STACK.

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

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



BURRQUGHS CCRPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

DELETE

Format:

(ZEXESEE SRR R A8 R A 51

* 1111 00 CO11 =

kx khkkhkhkkhhkhkkkk k&

gP~Code

Functions:

The
along

top descriptor on the
with
the name=value bit

its

COMPANY CONFICENTIAL

" B1800/E1700 SCL S-LANGUAGE

associated value
is ONe

P.S. #2201 2389

(L2 R R B & 8

« DEL =

khkAKkAkk®

EVALUATION STACK is deletec

in the VALUE STACK if



BURRUUGHS CORPORATION COMPANY CCNFIDENTIAL

COMPUTER SYSTEMS GROUP 81800/B17C0 SOL S=LANGUAGE
SANTA BARBARA PLANT ' P.S. #2201 2389
DUPLICATE

‘Syntax: pue

Fcrmat:

khkhkkhkhkk ik

* 1100 0C «

Ak kkhkhkkhkhh&k

OP=Code

Function:

de

khkkk Ak

* DUP =

kA k k&

This operator tzkes the 4¢€ bit (simple) cescrigtor on
the top of the EVALUATION STACK» cuplicates 1t
exactly and puskhes it onto the top of the EVALUATION
STACK.

3

I1f the name=-value bit is on» the VALUE STACK opcrtion
will not be duplicated.



BURROUGHS CCRPORATION COMPANY CCNFIDENTIAL
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SANTA BARBARA PLANT PeSe. #2201 2389

FORCE VALUE STACK

Syntax: FVvsS
fFcrrmat:

kA kk k& Kk

* 1100 01 =

khkkk hkkkk k& &

CP-Code
Function:

Qe

k& ik kkk

« FVS *

Ak hkhkhkk¥

An operand 1is expected to be on the EVALUATION STACK.

1f the operand s a non-self-relative value, no
action ijs takan. Otherwise the cperand is cernverted
to a non~sel f-relative value by copying its data to
the top of the VALUE STACK, setting its «cescriptcr's
address field to the copied data anc¢ charginc the
type field to non-self=-relative value.



BURROUGHS CORPORATION COMPANY CCNFIDENTIAL

CCMPUTER SYSTEMS GROUP ' 81800781700 SCL S—-LANCUAGE
SANTA 8ARBARA PLANT : P.S. #2201 2389
EXCHANGE

Syntax: XCH

Format:

kkkkhkkhhkhkk

« 1011 0C «»

Rk kX hkAkk kK

gP=-Ccuae

Function:

Akt khk &

* XCH «

Ak RKk K&K

This operator swaps the two top descriptors or the
EVALUATION STACK.

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

The name~-value bit may te set in ones» but rot Dbcthy
of the descriptorse.



BURROLUGHS CCRPORATION
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PROCECURE OPERATORS

AR S A WS WP A ER AR TR W R W RF AS WE W AR W

NAME

CALL

IF THEN

1f THEN ELSE

CASE

UNDO
UNDC CONDITIONALLY
RETURN

RETURN FORMAL CHECK

EXIT

CYCLE

MARK STACK

MARK STACK ANC UPCATE
ENABLE-DISABLE INTERRUPTS
EXIT-ENABLE INTERRUPTS
CO-ROUTINE ENTRY

CO-ROUTINE EXIT

MNEMCNIC

- e

CALL

IFTH

IFEL

CASE

UNDO
unpc
RTRN

RINC

EXIT
CYCL
MKS
MKU
EDI

XTEIL

CCNTR

CXIT

CCMPANY CCNFIDENTIAL
B1800/E1700 SDL S=-LANGUAGE
P.S. #2201 2389

cP CCDE

- - - W e e

0111
1001
1101

1111

1000
1111
1111

1111

1101
1110
1011
1111
1111
1111
1111

1111

1C

01

01

01

11

11
11
11
01
11
11
11

11

0100

0011
0101

1101 €01

1111
0101
0110
1010 0CO

1C10 001

ARGUNENTS

TYPE-SEG-
PAGE-DISP

YYPE=-SEG-
PAGE-CISP

ADCR TYPE,TYPE-
SEG-PAGE=DISP

"# CF ACDR, ACDR

TYPE» TYPE-SEG-
PAGE-C‘ISP’.-Q’
TYPE-SEG-PAGE-
pISP

# CF LEVELS

# CF LEVELS

# OF LEVELS

# CF LEVELS»
TYPE,LENGTH

# OF LEVELS

DISPLACEMENT

LL

v

V»# COF LEVELS

# OF LEVELS
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CALL

[ ES & % 8 2 &4

« CALL =

Ak Kk k&kx

Syntax: CALL <Code Address>

format:

Ahkhkhhkhkhhkhkkhkik

* 0111 «

*

khkhkhk kkhhhkhk kkk

gP=Code

Functicns

e

*
*
L

«+ Types Segment, Displacement

The code address type may ﬁot be of type "null”.

The location {page number s seqmert number.,
displacement) of the first bit fcllcwing the
instruction is pushed intc the PROGRAM PCINTER STACK.

The code address in the instruction'is used as the
address of the next instruction to execlute. This may

reguire a Look'up in the segment dictionary tc loccate

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 jsclatecd a "CALL™ is
rerfcrmed on that adcresse.
de Any of the addresses may be null adcresses (type
field=111) 1in which case the rest of the accress will
be padded Wwith zeros (even though the type 15 rull
the address size 1is the same 3s the nor=-rull
addresses)e.
e. when a null address s selectec the cperaticn s

terminatede.
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CCROUTINE ENTRY

Syntax: CNITR

Format:

kRkk hkkkkk

* CANTR

Ak Kk Rk Ak

AR KAXARXR KA KA AARKAK KA XKk &

* 1111 11 1C10 COC =

hAhkhkhhkhkhhhkhk kxkk ki

OP=Code

The table asscciated with each of the co-routine operators has the
following forrate :

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

Function:

Be

be

02 PPS.COPY(lE) BIT(32)»

The descriptor on the top of the EVALUATION STACK
Wwill contain the address of TASBLE.

The current code address is pushed onto the PROGRAM
POINTER STACK.

The number cof elements of PPS.CCPY», specifiec by
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NUMBER.OF.ENTRIES is pushed cnto the PRCGRAM PCINTER
STACK.

d. Yhe address of the pext instruction 1is taken fronm
ENTRY.ADDRESS.
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CO-FOUTINE EXIT

Shkt kA&

x CXIT =

Atk Ak kK

Syntax: CXIT <# of Levels to exit>

format:

A kA kA Ak RAAT R AR XAk kA A ki

* 1111 11 101¢C COl = *
Ak KAk RAAR AR KR KK AR ARKR AR R KA K
OP=Ccce *

&
«%x%x 4 Bitss specifies rumter
of levels tc exite

See CNTR for TABLE formate.
Func%icn:

a. The descriptor on the top of the EVALUATION STACK
will contain the acdress of TASBLE.

b. Number of Levels is stored in NUMEER.CF.EMTRIES.
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c. The current code adaress ijs stored in ENTRY.ACCRESS.

de The number cof entries on the top of the PROGRAM
PDINTER STACKs (specifiec by # cf tevels) is copiea
to PPS.COPY (0) through FPS.COPY (# CP ltevels=1) 1if
the # of levels is 0» nothing 1is copieda

e. An UNDO is performedsr using the # of levels as the
nurber of entries tec pop off the PRCCRAM PCINTER
STACK.
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CYCLE

Syntax:

Format:

kA xkhhkd

* CYCL =

khkk AR A&k

CYCL <displacement>

[ ZXZEEES R AR R AR RS EEE

* 1110 11 =

*

AR ARk kAR Ak AhkAkhbhkk

tP-Code

fFunction:

Qe

X
*

*x%x 12 bitss, specifies the relative branch adaress

e

Khen the twelve bits are read by the prccesscrs, the
progranm pointer will point the the first bit cf the
next instruction.

The twelve Dit disgplacement is thepr subtracted fronm
the program pointer to give a new next instruction
address.

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

Ak Ak k&

« EDI =«

Ak K&k k&

Syntax: €EDI <Enable-disatle tit>

fcrmat:

AhRANA AR R Rh khkkhhkkk

* 1111 11 0101 = *

AkARAAAKR KRN KR A AR KR K&

CP-Code

Function:

Disable
de
be
Enatle
Qe

*

*

«xx 1 bit, => Enable
1 => Disable

Disable extracts frcm the interrupt gqueue a high
priority interrupt and places the ports charnels ana
reference address associated with it cn tecp cf the
EVALUATION STACK.

The MCP's high=-priority interrupt hancdlirg routire is
entered (via a CALL). If there is no high priority
interrupt 1in the queue the next in lire S-cp s
executed. :

fnable <checks the interrupt queue for a high pricrity
interrupt: if one exists it places the associated
ports channel, anc reference address in the



BURROUGHS CCRPORATICN CCMPANY CCNFIDENTIAL
CCMPUTER SYSTEMS GROUP 81800781700 SDL S=LANGUAGE
SANTA BDARBARA PLANT P.S. #2201 2389

EVALUATION STACK.

A CALL to the MCP*'s high priority interrupt hardling
routine is then rerformed. If no high priority
interrupt exists an UNDQ is performeds, to terrirate
kandling of high pricrity interrupts.

NOTE: For MCP use only.
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EXIT

Syntax: EXIT <# of Levels>

Fcecrrmat:

khhkA AR khkkhhk ki hkkk

*x 1101 11 = 4 *

Akt hAhhhhkhxhhkhkkhkhkk

gP-Code *

*

COMPANY CCNFIDENTIAL
81800/E1700 SCL S-LANGUAGE
P.S. #2201 2389

Sshkkk Ak Kk

* EXIT «

A&k &k kX

xxx Number of levels to exit (& bits)

Functicn: Refer to Control Stack Mechanism

2. LCISPLAY and CONTRCL STACK are wupdated by the

following algorithms

CURRENT.NSP:=CS.NSP(TICSP:=C5P:=C5P~1);

CURRENY.VSP2=CS.VSPCCSP)3
DO SEARCH FOREVER:
IF CS<EXITED.LLCTCSP)

IF CURRENT.LL

00>

= 0 THEN UNDC SEARCH;?

CS<ENTERELCLLLC(TCSF:=TCSF-1) THEN

DISPLAY(CURRENT.LL):=CS.NSPCTCSP);

UNDO SEARCH;?

END;

END SEARCH?
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CURRENTLL:=CS.EXITEDLLL(CSP);

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

Syntax:s IFEL <Address Type><Code Address><Code Acdcress>

fFcrmats

*t***kt****t*t*ti**tt*tiﬁ****iﬁ***

#2201 2339

khkk ki kkk
+ IFEL *

Akkhkhk&

= 1101 10 = * * *
*k***t*******ttt*t***t****t*******
gP-Ccde ® * %
* * *
* * sxx Type» Segment. Displacement
* *
3 *
* «+% Types Segment, Displacement
" .
*
«xx Address Types» 2 Bits

The fype of both ccde addresses must te the same as the <Adcdress
Type>. The coce address may not be of type "null”.

Functions

ba

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

True
False

(]
[ 1]

1f true thens

1< A CALL instruction is executed usirg the first
code addresse.
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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 k ki hkkk
« JFTE «
kkk Ak kk*k
Syntax: IFTH <Code Address>
Fermat:
Ak kAt XAk kK k& &k
* 1001 = *
AhkANRAEARNNAAhk ki k&
OP~-Coce *
*
sxx Type, Segments Displacement
Functicn:

a. An operand is taken from the EVALUATIGN STACK. The
rightmost bit of the wvalue o¢f the cperancg is
examined.

1 = True
¢ = False
b. 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 s terminatec ard the next

instruction

in Line is executeags.
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MARK STACK

Syntax: MKS

Format:s

Ak hkk hkhkhk khkhktk

= 1011 11 «»

Kk kA kA hkhkhkk

CP-Code

Functions:

fefer to CONTROL STACK mechanism

COMPANY CCNFICENTIAL
81800/81700 SCL S-LANGUAGE
PeS. #2201 2389

LR BB R 2 B

* MKS »

kk Ak Rk &

The CONTRCL STACK is updated ty the foltowing algorithn:

CSNSP(CSP)Y:=CURRENT..NSP?
CSEXITEDLLLC(CSP):=CURRENT.LL
CS<ENTEREDLLL(CSP):=(;

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

CSP:=CSP + 13

274VD
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MARK STACK ANC UPDATE

Syntax: MKU <Lexic Level?>

forrat:

tt**ii*t*******t**t***t*

« 1111 01 1111 = *
*t*ittt**t**t**t*t*tt**t
gP~Ccde ok

*
*xk 4 pitss, LL
Lexic Level being entered.

" Functions
Refer to CONTROL STACK mechanism
The CONTROL STACK and DISPLAY are updatec by the
algerithm?
CSP.NSP(CSP)==CURRENT.hSF
CS.EXITED.LL(CSP :=CURRENT.LL?
CS.ENTERED.LL(CSP):=CURREhT.LL::LL;
CS.VSP(CSP):=CURRENT.VSPf
CSP:=CSP+17

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

#2201 2389

Akk ARk R&kk

« MKU =

Ak kk Ak &

following
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RETURN FORMAL CHECK

AEkAKKER
= RTNC «

2 Z EE RS S
Syntax:s RTINC <# of Levels><Type Field><Length Field>

Formats:

T EAEEEESREREESEESSEESE R AR R AR SR EREREEEEESS.]

« 1111 11 11G1 Q01 « * ) *
AR A A AAAR A A AR XA KARANKAR AR XA AR AR A A RA X kA AAK AR
OP-Code * * *

* * X
* * x*x*x {ength Field (6 or 17
* * bits)e Present aonly if
* * length varyirag bit is
* * is nct seta
* *
* *
* a+x Type (8 tits)
x*
*
sx*x Number of levels

functions:

kefer to Control Stack Mechanisn

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

-3 = Not used
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b.

4=5 0¢ BIT
01 FIXED
1C CHARACTER
11  VARYING
6 = Always O
7 - 1 if length is varying
DISPLAY and CONTROL STACK are upcatec using
following algorithms
CURRENT.NSP:=CS.NSP{TCS 1=CSP:=CSF=-1)’
CURRENT.VSP:=CS.VSP(CSP)?
DO SEARCH FOREVER;
IF CS.EXITED.LLCTCSP)=C THEN
UNDO SEARCH»?
IF CURRENT-LL=CS.ENTERED.LL(TCSP:=TCSP'1)
THEN
DO; : ’
.DISPLAY(CURRENT.LL)==CS-NSP(TCSP);
UNDO SEARCH;?
END>
END SEARCH;
CURRENT.LL:=CS.EXITEC.LL(CSP)?

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

The type and length of the cata must match the
and Llength specified in the jnstructicn urless
type or length is varying.

COMPANY CCNFIDENTIAL
818007681700 SCL S=LANGUAGE
P.S. #2201 2389

the

of

tybe
the
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e. If the operand on the EVALUATICN STACK 1is not

f.

self-relativer the cata to be returned 1is mcved tc
the top of the VALLE STACK, i.e. changed tc a value
from an address.

An UNDO is perforrmed on the PROGRAM PCINTER STACK,
using the number of levels given in the instruction.
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RETURN

Syntax:

fForrats

P.S. 22201 2389

Ak AKXk &

* RTRN =

Ak Ak & &

RTRN <# c¢cf Levels>

AAk kAR A Kk E AR AR AR kAKX K

* 1111 C1 C1C1 « *

'S 2222 SRR 222 AR R R RS &

gP=Ccde

Function:

*
*
*xk

4 8it fielc¢ that specifies
the number of levels

Refer to Contrcl Stack Mechanism

a. RIRN performs no check on the tyge and lergth fields
cf the value returned an¢ is the return that is
rormally emitted by the compiler. RINC cces perfornm
checking and is available as a conmpiler opticne.

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

c. 1f the name value bit is off and the descripter is
non-self-relatives then an error conditicrn cccurs.

de DISPLAY and CONTRCL STACK are wupdatec by the

following algorithm;
CURRENT.NSP==CS.NSP(TCSP==CSP:=CSP°1)3

CURRENT.VSP:=CS.VSP{CSP);
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DO SEARCH FOREVER;
IF CS.EXITEDLLLCTCSP)=0 THEN
UNDO SEARCH;

IF CURRENT.LL=CS.ENTERED.LLC(TCSP:=TCSP~1)
THEN

DISPLAY(CURRENT.LL)I=CS.NSP{TCSP);
UNDO SEARCH;
END>
END SEARCH>;

CURRENT.LL:=CS.EXITEDL.LLC(CSP);

Ca If the operand on the EVALUATICN STACK is not
self-relative, the cata tc be returned 1is moved to

the top of the VALLE STACK» i.e. changed tc a value
from an address. )

f. An UNDO is perforred on the PROGRAM PCINTER STACK»
using the number of levels given in the 1drstructicn.
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UNDO

hKkk kh k&

-« UNCC =

X R E S A
Syntax: UNCO <# of Level s>
Format:

AhkkkhhkhkhkkAk k&

* 1000 « *

hkkkRkhkhhkkikhkthx

gP-Code *

*
«x% 4 Bits to designate nunmter
of levels to undc (0-15)

" Functicn:

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 instructicne. This
entry 1is then alsc cut pack from the PRCCGRAM PCINTER
STACK.
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UNDO CONDITIONAL
thkhk Rtk wkk
« UNCC «
Ak kkhkk X
Syntax: UNCC <# of Levels>
forrmat:
X EE2RR A2 ERE RS R R & B X
« 1111 01 CG11 = *
I E R R REARAERRREEEERE R & B &1
OP-Code *
*
xx«x 4 Bitss, specifies number of
levels to undo (C-1%)
Function:
a. An operand is taken from the top of the EVALUATION
STACK.
b. The rightmost bit of the operand is interrogated
1 = TRUE
0 = FALSE .
c. HWhen true an UNDO operator is performed for the
nurber of levels indicatede.
d. When false the instruction is terminated and the rext

in-line instruction

is exec

utede.
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EXIT», ENABLE INTERRUPTS

IS X R ER S &

« XTE] =

Ahkkhkk k%

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

*ti’ittt***t*ﬁt*‘k***t**k**k*

« 1111 11 0110 = * *
kt*t***********tt*lt*******
gPp=-Ccde * *
* *
* sx« 4 Bitse specifies numper of
* of levels to exit
®x
* -
x«x | Bit, variant to specify if UNCC cr EXIT
0 => UNDGOC
1 => EXIT

Function:

The execution cf XTEI is identical tc that cf EXIT»
except that interrupts will be enabled before the
cperator terminates.

NOTE: For MCP use onlye.
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SEARCH & SCAN OPERATORS

NAME

REDUCE

SEARCtH SCL STACKS
SEARCH LINKED LIST
SEARCH SERJIAL LIST
SORT SEARCH

THREAD VECTOR
INITIALIZE VECTOR
" SORT STEP OOWN
SORT SkAP

SORT UNBLOCK

CELIMITED TOKEN
NEXT TOKEN

DEBLANK

CHARACTER FILL
TRANSLATE

FINC CUPLICATE CHARACTERS

MNEMONIC

RDLC

$S§
SLL
SSL
SSCH
TVEC

IVEC

UBLK

DTKN

NTKN

DBLK

CHFL
XLAT

FouP

COMPANY CCNFIDENTIAL

B1800/E17C0 SCL S-LANCUAGE

cP CCDE

1111

1111

1111 01 1010

1111
1111
1111
1111
1111
1111
1111

1111

1111

1111

1111
1111

1111

PeSe. #2201 2389

ARGUMENTS

11 1001 1G1 VARIANTS»
LL=-0¢C

11 1110 001
COMPARE TYPE

11 1000 CCC COMPARE TYPE

11 1011 1C0

11 1011 0G1
11 1011 0G0
11 1011 C10
11 1011 101
11 1011 C11

11 1001 001 TYPE-LL-OC,
DEL1», CELZ2

11 1001 CCO TYPE-LL-OC,
SEPARATOR, V

11 1001 010 TYPE-LL-OC
11 1001 1C0
11 1110 101

11 1001 011

TYPE~
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CHARACTER FILL

CHFL

Syntax:

fFormats

******k**********it*

« 1111 11 1001 100 *

**i**tt**t*ti*tttt**

gpP-Coce

Function:

COMPANY CCNFIDENTIAL

81800781700 SOL S=LANCUAGE

P.S. #2201 2339

Ak Ak Ak k&

* CHFL *

[TSXXE 82 54

a. 1wo operands are taken from the EVALUATICN STACK.

b. Tha top operand is the sourcer and must be eight bits
in Lengthe.

c. The second operand is the destination.

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

e. The eight bits the source field: is meved
left-justified into the destinaticn field,

repeatedlys until the destination fielc

is fillec.
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_ FINC CUPLICATE CHARACTERS

Syntax: FDLP <Data Address><Data Address>

format:

Ak kR Ah Rk kT E AXASKAN AR ANk R Ak AA KA N ALK

*+ 1111 11 1001 011 = LL,CN « LL,CN «

kAR R AARRA KRN RE AR A A A RKA Ak hkhkd Kk Kk I E R E N RSN
OP~-Ccde * *
* *
*kk ki kk ki
x
*
* ‘
Variable size depencing
on type field.

Function:

Pe.Se. #2201 2389

hkhk Rk k& &dk

« FCUP «

S X R RS RS

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

first data address.

be The second dats sdoress describes the ron-duplicate

texte.

Cce The text will bte scanned wuntil
duplicate chsracters are founc.

d. Upon return the text <descriptor
describe the remaining texte.

e. The non-duplicate text descriptor

three cr more

is gxcdified tc

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

jtem on the EVALUATION STACK anc¢ will Dbe aof type
CHARACTER, length 1la..
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DELIMITED TOKEN

Ak kkhkbkt

« DIKN »

kA kk kX

Syntax: OCOTKN <Data Address><Delimiters>

Format:

AKX AAAKKRA AR AR ARKRAA AR RAR Kk RA KA AR AR AKK

*» 1111 11 10C! 0Cl » LL»ON = *

kKRR XA NKAAKRKANRNARAR A AR KA A XA Ak okt Ad X

‘gP-Code * *

*

&
* x2% 16 Bits specifies celimiters
* (2 characters)

*

*

*

«x Variable size depending on
type tits in this fielce.

Function:

a. The descriptor located by data address is wused to
access the first scurce charactera '

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

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

d. Current address will point to the character which
matches one of the delimiters.

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

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

token-starte.

The address field of the NAME STACK descrigtcr for
first character is set to the current 3acocresss



BURROUGHS CCRPORATION
COMPUTER SYSTEMS GROUP
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DEBLANK

Syntax: OBLK <Data Address>

format:

Y2222 R RE2AEEREER S SRR BB RN

*+ 1111 11 1CC1 G1C « LL,CN =

Ak hkhkhkhkhkhhkhhkhrhkhhkhkkhkhkhkkhhkkkt

OP=Coce *

*

3-119

CCMFANY CCNFICENTIAL
B1800/81700 SOL S=LANGUAGE
P.S. #2201 2389

Ak hk Rk A&k

* DBLK =

thkkkhk k&

_x*%x Verjatle size depending on

type bits

Function:

ir this fielc.

as. The descriptor loczted by <Cata Adcress> is usec to
access the first source cheracter.

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

character 1s founde.

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

rut inte the

field of the descriptor

described by <«Data Address>.



BURROUGHS CCRPORATICN
COMPUTER SYSTEMS GROUP
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INITIALIZE VECTOR

Syntax: IVEC

format:

ti**tt*t****tit*****

« 1111 11 1011 CCC =

*ttt*tﬁi**tk*k*t**tk

gP=Ccce

COMPANY CONFIDENTIAL
81800/81700 SCL S-LANGUAGE
P.S5. #2201 2389

AhkR AR K&K

x IVEC =

Akkk Kk hkk®t

see SSD for keys table formate.

VECTOR TABLE

24 Bits 24 Bits

t***********t*tttt***t*****i*i****i*tti*t*i********tt***ti*t

« VECTCR + VECTOR
* BASE « LEVEL.1
« ADCRESS «~ SIZt

24 %its 24 Bits 4 Bits
* KEY «+  VECTCR = .
«  TABLE * LIMIT  » FLAGS =
« ADDRESS  * SIZE  * *

**t******t*tt**t****t*t**ﬁ*t*iﬁ*t********it**t*ttiitt****i**

SCRT VECTCR

2 10

20

*tt*t***i****ttt**itkt**k*itii***iiit**t***k

* *
* *

x  FLAGS * LINK

& *

*
*
*
*

VECTCR ELEVENT.1 *
RECORD *
ADCRESS *
VECTCR ELENMENT.n *

tt*t**t*t*kti***t*tt*tt****i*ittt*iiii**ttt*

Functicns

3-120
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This operator is similar to Thread Vectcrs with the
exception thats

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

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

3., Each new value 'is jncremented by 64. (Vector
element length * 2).
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NEXT TOKEN

22232 8 581

* NTKN =

SERE RS S

Syntax: NKIN <Data Address><Separator?>
<Numeric-tc-Alpha Indicator?

Format:

*t********t*tttt**kt*t**ikt*i***itk*i‘**tt

« 1111 11 1€C01 000 LL,ON = * *
***t**t**t*k*tt***t**t****tt***i****i**kt*
gP-Code * * *
* * *
* * ax%x 1 Bit
x * Mnumeric=tc-Algpha
* * Indicatcr
* * .
* «xx 8 Bitss, specifies a
* separator
3 _
xxx Variatle size cdeperding cr

type in this field
Functicr:

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

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

c. If this character is a special character (less than
“A™) then set the current address to token=start +3
and go to (g).

d. If the numeric-to-alpha indicator is set (1)» then
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Ce

f..

he

sat stopper to "A".

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

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

2 descriptor is lteft on top of the EVALUATICN STACK
that iss

1. MNen=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 is assumed that g special character such as "XI"
will follow the image to te scanned, 1in order that
scanning witll terminste. :
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REDUCE

Syntax: RDLUC <Type><Result.flag><0bject>[<Result>]

Formats

*t***t*t*t****itt***ti**tt***i**it*t*iik*tt**tt*tt

« 1111 11 1001 101 * * « LLs CN * LL» ON *

****tk***ti*kt****it**t******it**tt*i*i*tt******tt

Akkkkhkthkd

« RCUC =

kkkhkkkk&

flag is ¢cn)

O0P-Code * * * * *
* * * x *
% * * * xx% Data adgress
* * * * (Presert if result
t. X 1 *
& ] * *
* * * «xx Data acdress
* * *
* * «sx 1 Bits 1 implies result presernt
E *
* «x& 1 Bite O => left-to-right scan
* ' 1t => right-tc-teft scan
*
xxx 2 Bits, 00 Unusedg
01 => NEG
10 => EEL
11 => IN

Functicn:

a. 1lhe character string located ¢ty the

cbject cata

address is scanned in the direction indicated for a
character which satisfies 3 prescribed conciticne.

1« If the type is EGL» 2n operard is takern fror the

EVALUATION STACK which must be & bits in

tength.

The condition is satisifed ty a character which

js the same as this operand.
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2. 1f the type is MNEQs an operand is taken as in the
EQL <cases» but the concdition is satisfied by a
character which is different from the operanc.

3. If the type is INs 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.

Note: If the operand does not meet the lencth
requirementss, an errcr will be generated.

The scan terminates when either a character is fcocund
satisfying the corditions, or the object strirg is
exhausted. At terminations a one-bit result is left
on the EVALUATION STACK, a(1)0z if nc satisfying
character was found or a 2a(1)13 if the character was
found. In additior, the <cescriptor of «cbject (anc
that of result, if present) is upcatec?

1« JIf the directicn is left-to=-right:

At = A + x
0 0
L*= L - X
0 0

A 'Y = A

r o

L* = x

r

If the direction was right~to-left:

A* = A
o °
L. * = x + 8
0
At = A+ x + 8

—
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the

the

the

the

the

the

COMPANY CONFICENTIAL
81800781700 SCL S-LANCUAGE
PeSe. #2201 2389

(x + €)

original address of object

new address of object

original length of cobject

new length of object

new address of result

new length cof result

X is the difference tetween the address cf the
charactar satisfying the conciticr and the
original address of objecte.

Note: Lengths here are céelculated in bits even
though they sre character stringse. The

type

field of the result cescripter will

always be set to non-self-relative
CHARACTER.



BURROUGHS CORPORATION
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SANTA BARBARA PLANT

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 Meaning
First(top) Link Locationr
Secord Compare Varicble
Third Compare Fielc Locaticn
Fourth Structure Address

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

2. Compare Variable determines the value to De
compared to the structuree. Its Llergth must be
tess than or equzl to Z24e.

2, Compare Field Lccation is a template whose lergth
field is the length of the field to which ccumpare
variable is tc .be ccmpared and whcse accress
field is the offsat (in the structure) of the
field to obe ccmpared sgainst. The length must be
less than or eaqual to 24.

4. Structure Address is the base relative adcress cf
the first structure to be examinec.

The linked list 1is sesrched until either the
comparison succeeds or the end of the list is focund.
The last element of the Llist must have & link field

with binary 1's (i.e. QFFFFFFa if the Lirk field 1is
24 bits wided.

If the search succeedse then the tase relative
address cf the current structure is Lleft on the
EVALUATION STACK as & 24 tit-value.
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de If the search fails, then JIFFFFFFQ is the value Lleft
cn the EVALUATION STACK.

NOTE: This operator will not terminate if it is unable
to make a successful comparison and cannot finag the end
of the Llist {(a Link fielc of all lfs).
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SORT SEARCH

Syntax: SSCH
Format:

Ahkhkhhk Ak A hhkRhk A bk ki

« 1111 11 1C11 1CGC =

khkkhkhkhkkkkxhkhk Akt hkkk

0P-Code
See SSD fecr keys table

Functicn:

format.

a. This operator
EVALUATION STACK.

1« The top item

2« The

second

axpects t

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

khk&k ki

* SSCH =

ARtk hkk k& &

wo 1items to be on the

is the buffer Llimit acddress.

item

control table.

is th

e address of the search

SEARCH CONTROL TABLE

24

24 24

**t****t***tﬁ**********ti*i*tii**i**i*******t*t*****f*tt

CURRENT = SCAN * RECORC =

Bits 24 24
* CONTROL « KEY
* RECCOCRD ~ TASBLE

»

* *

ADDRESS ~ ADDRESS

*
*
*
*®

RECCREC
INDEX

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

AARRARARNNAA R R A KR AR AR KA AR A ARAARARKNARRA R A NN AN AR AR A AN N A A KA KK

b; SSCH compares each record in a buffer with a ccntrol
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record on a specified key.

c. The record may te ccmparec from the top of the buffer
down cr from the bottom of the buffer up.

de The compare can te fcr

1« LSS (tess than)
2. LEQ C(less than or equal to)
3. GEQ (greater thanp or eaqual to)

Z. When a record is found that satisfies the comparison
a one (1) is returned. Otherwise a zero is returred.



BURROUGHS CCRPORATION
COMPUTER SYSTEMS GROUP

SANTA BARBARA PLANT
SORY STEP DOCWN
Syntax: SSD
Format:
t*t*t**tt*t***t***t*
« 1111 11 1011 010 ~
ttt*****t*it*****t**
gP-Code
KEYS TABLE
4 Bits 12 8its 20 Bits
**itttt***t*t*tk***t*tf****t***tii*it****lt**Ata*t
* i * ] * [] *
* i
*--l--*-----‘---'-‘*""”"'-'--*
| [
- -'- - g m wm  wm w -‘- - - - - e - - - -l— - - - -
% v * v * v *
* [ 4 * x
*i**ttt*****i*ﬁt*t*****'k**t*k*t*i****lt***t*******
FLAGS LENGTH DISPLACEMENT
Functicns
a. This operator expects three jtems
EVALUATION STACK.
1. The value of the top item 1is

addresse.

P.S.

to

the

COMPANY CCAFIDEMNTIAL
81800781700 SCL S=LANCUAGE
2201 2389

RA KR KRR
« SSC «

wk kk Kk &

te

key

or

the

table

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

record addresses respectivelye.
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CCMPANY CONFICENTIAL

CCMPUTER SYSTEMS GROUP B1800/B81700 SCL S~LANGUAGE
SANTA BARBARA PLANT P.S. #2201 2339
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
Syntax: SSL <Ccmparé Type>
Format:

P22 222X SRR EES AR RSN R

* 1111 11 1CCC CQOC = *
AhkkhkRk kKt kA kAKX Akt k&
gP-Coce *

*

% 3 Bitse

COMPANY CCNFIDENTIAL
B1800/E61700 SODL S-LANGUAGE
P.S. #2201 2389

kkRhktkk

* SSL «

L EEE R & &4

specifies ccmpare tyre

The compare type specifies the desired relaticn. It is encocead as

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

4 = fqual

S = Greater than or equal to

6 = Less than or equal tc

Function:

de Four
EVALUATICA

These

descriptors are expected to ke on the tcp cf the
STACK.
follcwing items.

descriptors represent the
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Descriptor Meaning
First{top) Yabkle Length
Secord Compare Value
Third First Itenm
Fourth Comrpsre Field

1. Table Length is the length» in bits, of the tatle
to be searchede. '

2. Compare Value determires the value tc be ccopared
to the structure. Its length can be greater than
244

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 comparecs. 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 Fieldr or until the end of the list is
reached.
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SANTA
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1f the search succeedss. then the base relative
address of the item containing the nsuccessful”
compare field is left on the top of the EVALUATION
STACK and a 1=bit value of 1 (one) is 1left as the
second item on the EVALUATION STACK.

If the search fails» then the end adcress of the
table + 1 is left on the top of the EVALUATION STACK.
and a2 1-bit value cf 0 (zero) is left as the second
jtem on the EVALUATICN STACK.
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B1800/7E1700 SDL S-LANGUAGE
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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 SHKAP

Syntax:

Formats:

SSHWP

khhkkhkk i

* SShP =

kbt k ki &k

Ak kA hAhk Ak hhhk At Ak

« 1111 11 1011 101 =«

'SE22EEREERE R R L R R A S

gP-Ccde

fFunction:

This operator pops two operands off the EVALUATION
STACK. )

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

khen the two fields are cf unecual length, the swap
is limited to the length cf the shorter fielc. The
tonger field is filled from the left; lcw crder bits
are undisturbed.
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THREAD VECTOR

Syntax: TVEC

format:

IR R B E RS E

* TVEC =

KAk Ak kkk

Y R 3222222222222

* 1111 11 1C11 Q01 «

Ahkhkhkhkhk bk Ak Ah Ak hdhk

O0P-Ccde

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

.Functicn:

be

This operator expects two items ¢to bte on the
EVALUATION STACK.

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

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

The <coperator then ccmpares the two vectof elerents
(accprding to the sort keys) and stores a winners.

When ~ the store address is equal to the vector {Limit
the EVALUATION STACK is cut btack and the 1instriction
pointer advanced.
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d. When the store address is not ecual tc the vector
Limit the bit cisplacement 115 wupdatec¢ and the
EVALUATION STACK and program pointer remain
unchanged.
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COMPANY CCNFICENTIAL
B1€00/B1700 SOL S=LANGUAGE
P.S. #2201 2389

SORT UNBLCCK

hkk k& k&

* UBLK =«

[ EEEEREE R
Syntax: UBLK

Format:

(X EEZEERE RS R E & R &85

«+ 1111 11 1011 011 «

I22 22222228 2R R R RS

OP~Code

3« This operator hancles blocking for the sort
operatorse. It moves data from a source field to a
destiration field and updates the blccking
characteristics.

b. Four items are expected on the EVALUATIGON STACK.
1. The first item is the destination address. °
?. The second item is the source address.
3. The third iditem is the length <cf the data

trans fer.

4. The fourth item is the

address of the
"pPseudo~Sort=-Fib". ‘

c. When the blcck count goes to zero (0) a value of one
1) is returnede.

d. When the blcck count is other than zero a value of

zero (0) is returnede.
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TRANSLATE

Syntax:

format:

XLAT

Ak kkhhh

~ XLAT =«

Ak kk &k

AhkkA AR RARKAKAAA Kk kkhk

« 1111 11 1110 101 =

Ak kRKkkkkk ki Ak kA kRkkkk

gP-Code

Function:

Five operands are taken from the EVALUATICN STACK.

1. Descriptcr for the result field.s (Ar acdress
operand) .

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

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

4 A self-relative descriptcr whose value 1is the
size ¢f the items in the source field.

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

Fach of the items in the source fielc 1is wusec tc
subscript into the table to obtain an item which s
then placed into the resuit field 1in the position
that corresgonds to the position of the original itenm
cbtained from the sourcee.
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Ce This process continues until
1. The source field is exhaustede.
2. The result field is full.

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

d.« If either the source or the result is nct a multiple
cf its respective 1item size then the last 1item
translated or the last translatec value will be
truncated as requirec.

e« Bcth source and tsble item sizes must be equal tc or
Lless than 24 bits in length, otherwise a rur=time
errcr 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 noct be
present if it will never be accessec. However,
attempting to access a table iter which is beycrad the
actual size of the table will cause a rur~-time error.
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MISCELLANEOUS OPERATORS

NAME

TRANSFER MESSAGE

HASH COCE

SWAP

FETCH

FETCH AND SAVE
CISPATCH

HALT

READ CASSETTE
LENGTH

LOAC SPECIAL
CLEAR ARRAY
COMMUNICATE
REINSTATE
FETCH CMP

DATA ADDRESS
SAVE STATE
HARCWARE MONITOR
CVERLAY

FROFILE

MNEMECNIC

- W

XFRM

HASH
SKAP
FECH
FECS
DISP
HALT
RDCS
LENG
LSP

CLR

COMM
REIN
FCw¥pP
ADDR
SVST
HMON
oviy

PRFL

1111

1111

1111

1111

1111

1111

1111

1111

1111

1111

1111

1111

1111

1111

1111

1111

1111

1111

COMPANY CCNFIDENTIAL
B1800/B81700 SOL S-LANGUAGE

11
01
00
11
01
11
01
1C
01
1C
10
1C
1C
01
11
11
11

10

Pa

100
0110
1100
1110
1011
0010
0010
0000
1110
c111
0110
0001
0010
1001
0001
0011
0000

1111

S

€10

cc1

011

#2201 2389

ARGUMENTS

- an em s wn G-

CEST.VARIABLES
SCURCE VARIABLE

VARIANT

ENTRY NUMBER
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PARITY ADDRESS
EXECUTE

COMMUNICATE ®ITH GISMO
ACD TIMER

SUBTRACT TIMER

PADR
EXEC
ChG

ADDT

SUBT

1111
1111
1111
1111

1111

COMPANY CCNFIDEMNTIAL
81800/7B1700 SCL S~-LANCGUAGE
Pe.Se #2201 2389

11

11

11

11

11

0111
1110
1110
1100

1100

010
110
000

001
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ACDRESS

Syntaxs ADDR
Format:

kxhkAAhkhhhkkkhkhhhk

« 1111 01 1CC1 =

T XS EEEERE RS & & & & N

0P=-Code

Function:

a. A descriptor
EVALUATION STACK.

1. Non-array

2. Non=-self-relative

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

Ak ik kkk

« ACDR =

Ak dkKkk

is expectec¢ to be c¢n the top of the
This descriptor must be

J. The name=value tit must te off.

b. The type
sel f-relative, BIT.

descriptor is set to

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



BURROUGHS CCRPORATION COMPANY CCNFIDENTIAL
COMPUTER SYSTEMS GROUP 81800781700 SCL S-LANGUAGE
SANTA BARBARA PLANT PeSe #2201 2389

ADD TIMER, SUBTRACT TINER

[ZE X RS RS RS EERESE

* ACDT =+ SUBT =«

kA ARKKKkAkAKRAN KL &

Syntax: ADDT <cell number>

SUBT <cell number>

Format:
ADDT
AARAERXKAAEAA AR AT ARk kK Akhh kX
« 1111 11 1100 QOO0 = *
KA R RN AR A Ak khkhthk hkhkkhhkikdhkhkkikhkkkhke &
OP~-Ccde *
* .
«xx 16 Bits specifies cell rurber
suB7Y
kA EA R E N AR AT AR EASAA A A RA XAk AL AR &
* 1111 11 11C0 001 = *
Ahkhkhhkkhkhkrhk Ak kbt khhd &
0P~Code * '

*
xxx 16 Bits specifies cell nurkter

Functior:

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

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

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



BURROUGHS CGRPORATION ‘ COMPANY CCNFIDENTIAL

CCMPUTER SYSTEMS GROUP B1800/B1700 SDL S=LANGUAGE
SANTA BARBARA PLANT P.S. #2201 2389
de An adjustment will te made to the timer tc exclude

the time required by the operator from being included
in the cell time.

I1f no high=resoluticn timer is present cr the systems
then this operator will not change the tiging cell.



BURFOUGHS CCRPURATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

CLEAR ARRAY

Syntax: CLR

Format:

khk kb hkhhrhhkhkkhkk k&

* 1111 1C 0111 =

Akt kAkhkAAXh kXN kK

CP-Ccde

Functicns

CCMPANY CCNFIDENTIAL
B1800/B1700 SCL S=LANGUAGE
P.S. £2201 2389

wk kW kkk

« CLR =«

Ak hkk kkd

3« The descriptor on tcp of the EVALUATICON STACK rust be
a non=-paged array descriptore.

b. When the

elements are blank filled.

array

is

of

type CHARACTER», the array

c. Ffor any other d&ta types the array elemerts will be
zero filled.



BURROUGHS CCRPORATION
CCMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

COMMUNICATE

Syntax: CCMM

Format:

Ak hkhkhkhkhhhkkkhkkk

* 1111 10 011G =

I AR R EE R RS EEEEEE S

gP-Code

Function:

a. 1TIhe descriptor on the top of the EVALUATICN STACK

COMPANY CCONFIDENTIAL
B1800/781700 SCL S=LANGUAGE
PaSe. #2201 2389

Ak KAk Rk

* CCMM =

Ak hw k&

is

roved to RS.COMMUNICATE.MSG.PTR.

be When the name=value bit
the RS.COMMUNICATE.MSG.PTR.

Ce The descriptor

is removed from the EVALUATIOCN

is ons, it is turned off 1in

STACK

and the VALUE STACK is cut back, if necessary.

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

e. The oprocram whose RS.NULCEUS address is given ir
RS.COMMUNICATE.LR

stored 1in the apprcpriate

the

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
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

DISPATCH

Syntax: DISP

Forgat:

Ahkhkhk AR khhkhkkkhkkhk

* 1111 01 1011 =

AAkRARARARRKNA Ak kX

gP=Code

Function:

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

Ak kR hk®

« DISP =«

khk AN KKk X

a. Twa operands are remcved from the EVALUATICN STACK.

b. The top operand is &n

acddress cperand o¢f the 1/0

descriptor to bSe dispatched.

c. The Llow order 7 bits of the second cperanc shculd be
enccded as followss

S22 2RSSR EE SRR S

*

*

*

Ahkkhhkhhhhkhkhkhk ki Ak

* *
*

» % » »

*x%x 3 Bitsos

«x+ 4 Bitss, specifies Chanrel

specifies Port

de These two operands are passed as parameters to GISMO,
which then performs the I/C operation.



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



BURROLUGHS CCRPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANI

EXECUTE

Syntax: EXEC

Format:

Ak kA hkkk kR Ak hkh&k &

*+ 1111 11 1110 010 «

Ak kb hkAhhk bk rkkhkhkthhhhi

OP-Code

Functicn:

COMPANY CCNFIDENTIAL
81800/€1700 SCL S=LANGUAGE
PeS. #2201 2389

kA Kk k&R

« EXEC =*

kkk Ak &k

The value.of the tor operand on the EVALUATION STACK
will be considered to te the next op-ccce tc be

This is fcr the testing of experimertal
in tha intergreter.

executede.
cp-cceces

This operator is not

in release irtergreterse.



BURROUGHS CCRPORATION COMPANY CCNFIDENTIAL
CCMPUTER SYSTEMS GROLP B1€00/B1700 SCL S-LANCUAGE
SANTA BARBARA PLANT P.S. #2201 2389

FETCH COMMUNICATE MESSAGE POINTER

khhkk ki

* FCMP =

Ak Rk kkk

Syntax: FCMP

Format:

Ak Ak hkkkkkkhkk

*+ 1111 10 OC10 »

Ak XA kA Rk hkk k& &k

CP=Ccce

Function:

a. If the = RS.MCP.BIT is set then the
FS.COMMUNICATE.MSG.PTR is sccessec.

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

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



BURRUUGHS CORPORATION | COMPANY CCANFIDENTIAL
CCMPUTER SYSTEMS GROUP 81800781700 SDL S~LANGUAGE
SANTA BARBARA PLANT PaS. #2201 23E9

FETCHs» FETCH AND SAVE

'S 20082 R R0 &8 1

« FECH « FECS «

Ak A R AN RA AL AR K&

Syntaxs: FECH

FECS
Format:

FECH FECS
**************t* *******i******it***ﬁ
« 1111 00 11CO =~ * 1111 11 1110 G111 =
Ak hkhhkxhkhhdkkhkkk **i***i**it**&**i***

gP-Code ‘ gP=-Code

function:

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

0 => Use the top itenm

-1 => Use the tcp high priority interrugt tice.
Otherwise the value is the refererce
address +¢4 of the result cdescrigtcer
desirede.

b. Tuc descriptors are Left on the EVALUATICN STACK.

1. The top item is a Bit (24) self-relative cata
jtem whose value is the address of the desired
i/0 result descriptor.

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



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

AKX AR AR KRR RRRARARRRENRAAKRRAN AR AR ANARRRAN AR AR AR AN AR AN AR AR R AN R

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

ARKRAAK KN RCERAXNARNKRANAKARARARRAAARARN AR AR RAA R AR AR RARAN AN AR Ak kN

® * * * *

¢ * * ®x *

* * * * %
High Pricrity Interrupt Unused Port Channel

Interrupt

c. Khen the operator is Fetchs then the item is remcvec
from the Interrupt Queue.

d« khen the operator 1is Fetch and Save» ther the
information is left in the Interrupt Queuc.

e. If the Interrupt Quaue was emptys thern toth
descriptors have a vezlue of zero (0).



BURROUGHS CCRPORATION COMPANY CCAMFICEMNTIAL

COMPUTER SYSTEMS GROUP

81800/81700 SCL S-LANGUAGE

SANTA BARBARA PLANT P.S. #2201 2389

HALT

Syntax:

Format:

HALT

thkkkkkkk

* HALT =

kR AKX KA &

A hkhkkhk bk khkkhhkkk

* 1111 11 CC10 +

Ak khkhkkhkhkkhkhkkk

gP-Code

Function:

Qe

The M=-machire state is stored in the approgpriate
parts of the RS.NUCLEUS. (Refer to the MCF manuall.

The Llow-order 24 tits of the value of the operard on
the top of the EVALUATICN STACK., is mcved tc the
T1-registere.

This operand is popped off the EVALUATICN STACK and
the M=instruction ®“HALT™ is executed.



BURROUGHS CCRPORATION
CCMPUTER SYSTEMS GROLUP
SANTA BARBARA PLANT

HASH CODE

Syntax: HASH
fFcrrmat:

[Z2 2 XX R 2R R RE R RS &R RS

« 1111 11 1CCC CC1 =

I ZE 22 XX S SRS RERESSES B

gP-Ccde

Function:

3=-159

COMPANY CCNFIDENTIAL
B1800/E1700 SCL S-LANCGUAGE
Pe.S. #2201 2389

kA KAk &

* HASH =

Ahk ARk hk &k

a. The alocorithm for cenerating the hash ccce can best
te descrited by an S0L prcocceduree.

PRCCECURE HASH.CCDECTOKEN) BIT (24)5

FORMAL TCKEN CHARACTER VARYINGs

DECLARE

(LeT)

C

01

BIT(Z4)»
CHARACTER(C1)»
HASH BIT(Z27)>»

02 FILLER BIT(3)»

02 TCTAL BIT(Z24);

IF C(HASH:=L:=LENGTH(TCKEN)) > 15 THEN L:=155

T3=05

/* C DESCRIBES THE CHARACTER PRECEDING TCKEN #/



BURROUGHS CCRPORATION COMPANY CCNFIDENTIAL

COMPUTER SYSTEMS GROUP B1800/€1700 SCL S-LANGUAGE
SANTA BARBARA PLANT P.S. #2201 2389

DESCRIPTOR(C):=348C0C8a CAT
DATA.ADDRESS(TCKEN) =87
DO HASH.IT FOREVERS
IF L <BUMP T THEN RETURN TOTAL:;
BUMP TOTAL [~-(T MOD 4)] BY NEXT.ITEM(C);
END HASH.IT:

END HASH.CODE?

b. Each cheracter of TCKEN is being right scjustec ir a
field of zeros anc sdded to TQOTAL in cre of four
positions.

Ak AR KRR ANNARARANAARRAARNKR AR AN RARRA AR R RAR A AN AN Ak kb A Ak hdx
* * ® * * * * * HFASH
P X T 2 2 2 2 X2 222 22 X2 R R RS R R R R AR RS R EESARE AR R

% (m=mececmecc=- we=C %= *x T Mag 4=0

AR KAkEKARARAAACA AR AR A AR A AN AR RE AN A AKE AN AR A A ALK

% (=wmmemcvceccwmmea- C = c « T Mcd 4=1

Ak h ke hh kAR Rkk AR Rk A AR AR R K ARAARA R A AR AR A AN Rk hkkd

& Qeemmmm==——==- “m=Q * c « T Mod 4=2

********i*******t*k***tt****t**t**k*i****i**

% (umememcme e ————— 0 » c * T Mod 4=3

kkhkhhhkh Kk kA kXA Ak ok kx kxh xhk &k



BURROUGHS CCRPORATION
COMPUTER SYSTENS GROUP
SANTA BARBARA PLANT

HARDWARE MONITOR

Syntax: HMON

fFormat:

kkkhkhhkhkhkhkhkrthhtt ki

~ 1111 11 0011 +

I EE 2R SRS EEREEREES

CP-Ccde

Functicn:

a. An operand is taken froe the top

STACK.

CCMPANY CCNFIDENTIAL
B1800/€1700 SCL S-LANCUAGE

of

P.S‘

the

#2201 2389

Ak kA RkK
* HMON

I E S B8 & 2 84

EVALUATION

be The low corder eight tits of the operand?®s value will

besed

as

the

micro=instructiona.

oper and

of

a

rcnitor



BURROUGHS CCRPORATION
CCMPUTER SYSTEMS GRQUP
SANTA BARBARA PLANT

LENGTH

Syntax: LENG

Formats

Ak khkhkhkhhkhkhkkhkhk&

* 1111 10 COCO =

AxhkhkhkhkhhkkkhkhhithX

gP=-Code

Function:

COMPANY CCNFIDEMNTIAL
B1800/B1700 SOL S-LANGUAGE
P.Se #2201 2389

kA khktkk

* LENG =

khkhkAkkkk

a. An operand is taken from the EVALUATICN STACK.

be A self-relative, fixed result is returnec tc the
of the EVALUATION STACK, ’

top

1. When the operand was c¢f type CHARACTER» the'value

of the result is equal to the tength field

in the

.operand's descriptor civicecd by eight.

2e When

CHARACTER.,

the opersnc
the value

of arny 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



BURRQUGHS CCRPORATION
CCMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

CVERLAY

Syntax: 0OVLY

Fecrwats

AhA kR Ak kR hkhkk kkk*k

* 1111 11 GCCQ =*

A khk kR khkhkk hkhkk

0P-Code

Function:

, COMPANY -CCNFIDENTIAL
B1800/B1700 SDL S-LANGUAGE
PaS. #2201 2389

Stk kk ki

* OVLY «

chkkkkkhk

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

STACK.

b. The value of the cperand will be used by GISMOD as an
index into the interpretsr dictionary.

¢c. The interpreter dictionary will specify the action to

be taken.

(Refer to the B1800/81700 MCF marual)e.



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.



BURROUGHS CCRPORATION
COMPUTER SYSTEMS GROUP

COMPANY CCNFICEMNTIAL
81800/E1700 SCL S-LANCUAGE

SANTA BARBARA PLANT P.S. #2201 2389
4. Cassette record lengths should bte multiples cf 16
bits.
5. If the size of the buffer is not a multiple of 10
and a HASHL.TCTAL checking was requested, then a
bad.hash (0) indication will te returrec.
6. If NO.HASH.TCTAL checking was reguesteds then a

good hash (1) will be returnece.



BURROUGHS CCRPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

COMPANY CCNFIDENTIAL
B1800/7817C0 SCL S=LANCUAGE
P.S. #2201 2339

PARITY ADDRESS

Syntax: PACR
format:

Ak ANk kARt hkk k&

* 1111 11 C111 =

khhkkhkhhkkhhkh ki

gP-Code
Function:

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

hkhkkk ik

« PADR »

Ak hkxhkki

S=Memory 1is

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

and its location is plaeced on tcp of the
STACK as a self-relative 24 Lit data

EVALUATION
iteme. The

address returned points to the begirning cf the byte
of S=memory in which the parity error cccurrede.

Ce 1f no error is detected, a value of
prlaced on the EVALLATION STACK.

NOTEs For MCP use only.

aFFFFFFa  is



BURROUGHS CCRPORATION
CCMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

PROFILE
Syntax: PRFL <Profile Array Incex>
Férmat:

3222322 EZ 23R SR 2Rl B

+ 1111 10 1111 = *
Ak kAR A R Ak hkhkhkkhhkkhhkkkk
gP=Ccae *

*

COMPANY CCNFIDENTIAL
81800/51700 SCL S-LANCUAGE
P.S. #2201 2389

[ ZZ B85535

* PRFL =

Ak Ak k&

«x% 12 Bitss specifies index

Functions:

a. DISPLAY(1E€)
rrofile
DISPLAY

array. This array
and the tase

contains the tase relative accress cf the
Lirit of
STACK. Fach

is between the
the CONTROL

element of the array is 1€ bits.

b  The
tumped by one.

entry number given by <profile array index>»

is

AVY



BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

REINSTATE

Syntax: REIN

Fecrmate

Ahhkdhhhhhhkhhhhik

* 1111 10 COCl =

khkkh khhkkhkk kb bk ik

OP-Coce

fFunction:

a. The descriptor on the top of the EVALUATICN STACK
describe
of the program to be reirstated.
descrintion of a run structure.)

assumed

RSLNUCLEUS
the MCP manual for

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

KR A KRRk Kk

« REIN =

kkkkhkhkk*

is
RSLCOVMMUNICATELMSG.PTR or
(Fefer to

b. This descriptor should have the name=value bit off.

Ca. The reinstating prcgram®s S-machine state is stcred

in the appropriate parts of

de The address of the reinstating program's

is storead
RS.COMMUNICATE.LR.

its RS.NUCLEUS.

RS NUCLEUS
reinstatec program's

e. The address field of the descriptor cn the EVALUATION

STACK contains the

progran

address of the RSJNUCLEUS cf
instated
removed from the EVALUATION

the
when the descriptor 1is
STACK .



BURROUGHS CORPORATION
CCMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

SAVE STATE

Syntax: SVST

Format:

IR R E R E AR EEERE LSS

« 1111 10 00C1 =

Ak hhkkhkhhkh kX

gP=-Ccde

functions

The current

state

of

COMFANY CCNFICENTIAL
B1800/81700 SCL S~LANGUAGE
PeS. #2201 2389

hkhkkhkkhkk

* SVST =

kX khkakk

the S=mschine 1is saved 1in

RS<M«MACHINE (Refer to the B1600/E1700 MCF manual).



BURROUGHS CCRPORATION
COMPUTER SYSTEMS GROUP

3-171

COMPANY CONFIDENTIAL
81800/E1700 SCL S-LANGUAGE

SANTA BARSARA PLANT

SWAP

Syntaxs

Format:

SWAP

P.Se. #2201 2389

Ahkkkhkhh &k

* SWAP =

(A E RS RSB

Ahhkkxhkhkkhkhkhkk ik ki

* 1111 01 011C =

kkhkhkkhkhkhkhkkhkhk kkkk

gP=Code

Function:

a. This operator takes two operands from the EVALUATION

STACK.

1. The top (source) opersnd may be a value c¢r an
address operand.

2. The second (destination) operard wmust Le an
address operande
a) The length cf the destinaticn determines the

Wwidth of the data "swWwappec©e.
b. Destination field:

1. When the length of the destinatior 1is greater
than 24 bitss orly the rightmost 24 bits are
isolateds otheruwise the entire fielcd is isclated.

c. Source field:

value equal in length to the destiration field

1. A
is isolated in the source field.



BURFROUGHS CCRPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

COMPANY CCNFIDENTIAL
B1800/61700 SCL S=LANGUAGE
P.S. £2201 2389

de

2. The bits are taken from the right.

a) HWhen
destinatior
suppliede.

the source lLength is shorter thar the
fields leading zeros are

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.

The swap must te perfcrmed such that no other

processors, sharing the same memory can sirultaneoLsly
swap out the same eres of memory.



BURROUGHS CCRPORATION
CCMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

"TRANSFER MESSAGE

COMPANY CCNFICENTIAL
81800/B1700 SCL S=LANGUAGE
P.S. #2201 2389

[ R ERE RS 8]

* XFRM =

Ak ARk &

Syntax: XFFM <Cestination 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:

*t**kt****k*t***k*****ki*******tlt**i***ﬁ*iiti*k***t*i**

*

*

* * *

*ttkit***k*k****t*******i*t*t*************i******t*k*tt*

* 1111 11 1C1C C1C » *
- QP=Code * *
* *
* *
3 Bits Destination Type *
*
C» 12 Bits *
Destiraticn Data Dict Base

C» 12 Bits

Destination Subscript Boun

0»

* * * *

* * * *

* 3 * *

* * * *

* * * *

* * * *

* * * *

* * & x

* * * *

d * * *

x * *

* * *

I Bits « * *
Source Type * *
* *

* *

12 Bits * *
Source Déeta Dictionary Base *
*

*

0, 12 Rits *

Scurce Subscript Bound



BURRGCUGHS CCRPORATION
CCMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

TYPE FIELD

CCMPANY CCNFIDENTIAL

B1800/781700 SDL S-LANGUAGE

P.Se. #2201 2389

AhRKAKARNNKNAKRERAAKRARAA K AT AR AN A&

* *

*

'ZS2Z2223XZERZERE AR RE R AR SRR R LN

®

*
Ak Ak hkhkhkh ik ik
*

0 = Descriptcr is on E«S5.

1 - Use Data Dicticnary
(Data Dict. Entry
base follows)

khkhhhthhkhkhkhkhkhhhkhnkhk khkhik

*

0 - Not subscripted

*

*
*
*
*
*
*
*
*
*
*

*
*
x
*
0 - Use data oict. enrtry
descripticr
1 = Use template in E«S.

appliec tc cata cica.
entrye.

1 - Subscripteds subscript is on E.S.

{12 bit subscript bound follows

data dict. base)

functions

a. This coperator transfers

information betweer:

1« Messages (or parts of messages)

2. Data cortained within Base-Limit and messages or
parts of messagese.

be The source and
following types:

destination

fields may be of the



BURROUGHS CORPURATION
CCMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

TYPE
1. Base~Limit data
2. Message
3. Message array
element
is
4. Part of message

cf message array

COMPANY CCNFIDENTIAL
B1800/E1700 SCL S~LANGUAGE
P.S« #2201 2389

MEANS CF ODESCRIPTICN
Cescriotor on
Cata dictionary entry nurmber

Cata dictionary entry nurber ard

EVALUATICN STACK

subscript on the EVALUATION STACK»

adoed to the cata cicticnary

entry numter
The template on the EVALUATICN
STACK

is to be applied tc the

element message which is described by the
¢data dictionary entry. This is
cbtained the same as & 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 useo to cbtain
the description of the socurce field.
e. Data is transferred from the source field te¢ the
destination field as in a <chéeracter to character

store operation:



3-5
3=147
3=146
3=-146
3=147
3-56
3-59
3=-17
3-4
3-5
3-59
3-56
3-8
3-g2
3-82°
3~838
3-89
3=-21
3-35
3=-37
3-38
3=40C
I=-44
3=4b
3-48
3-49
3=-51
3~53
3~-114
3114
3-149
3I=-149
3-91
3-93
1=14
3-150
3-15¢C
3-151
1=-2
3-37
3-38
I-44
3-51
3-48
3-46
3-34
3=-49
3~35
3-53
3=-40
1-15
3-8

ALPHABETIC INDEX

- W aman m W n~ -- e -

ADD

ADD TIMER, SUBTRACT TIMER

ADOR

ADDRESS

ADDT

AL

ALA

AND

ARITHMETIC OPERATORS
ARITHMETICS

ARRAY LOAD ADDRESS

ARRAY LOAD VALUE

BIN

BUMP VALUE STACK PCINTER

BVSP

CALL

CASE

CAT

CCAD

cbBZ -

cpoyY

COFC

CDFM

COLD

CDOLL

CDOMP

COPR

CDRHM

CHARACTER FILL

CHFL

CLEAR ARRAY

CLR

CNTR

CO-ROUTINE EXIT

CODE ADDRESSES

COMM

COMMUNICATE

COMMUNICATE WITH GISMO
COMPONENTS OF THE S=MACHINE
CONSTRUCT DESCRIPTCR 3ASE ZERO
CONSTRUCT DESCRIPTCR DYNAMIC
CONSTRUCT DESCRIPTCR FORMAL
CONSTRUCT DESCRIPTCR FRCM PREVICUS
CONSTRUCT DESCRIPTCR LEXIC LEVEL
CONSTKUCT DESCRIPTCR LOCAL DATA
CONSTRUCT DESCRIPTCR OPERATCRS
CONSTRUCT DESCRIPTCR PREVIOUS & MULTIPLY
CONSTRUCT DESCRIPTCR PREVIOUS and ADD
CONSTRUCT CESCRIPTCR REMAPS
CONSTRUCT DESCRIPTGRs FORMAL CHECK
CONTROL STACK MECHANISM

CONVERT TO BINARY



3=159
3=-159
3-161
3-1C2
3=100
3-100

CONVERT TO DECIMAL
CORGUTINE ENTRY

CHG

CXIT

cyci

CYCLE

DATA ADORESSES

DATA DESCRIPTORS

DBLK

CEBLANK

DEC

DEL

DELETE

DELIMITED TGOKEN

DESC

DESCRIPTOR

DISP

DISPATCH

o1V

DTKN

DuP

DUPLICATE

EDI

ENABLE DISABLE INTERRUPTS
EQL

EXCHANGE"

EXEC

EXECUTE

EXIT

EXIT» ENABLE INTERRUPTS
EXOR

EXTENDED ARITHMETIC OPERATCRS
FCMP

FouP

FECH

FECS :
FETCH COMMUNICATE MESSAGE PGCINTER
FETCHs FETCH AND SAVE
FIND DUPLICATE CHARACTERS
FORCE VALUE STACK

FVS

GENERAL

GEQ

GTR

HALT

HARDWARE MONITOR

HASH

HASH CODE

HMON

IF THEN

IF THEN ELSE

IFEL



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
J-167
1-11
3-167
3-168
3-87
3-168

3-165"

3-12
3=124
3-165
3-124
3-78
3-78
3=-169
3=-169
1-1
3-1
3-108
3=-105
I-12
3=-12
3-12
3-105
3J-108
3=-170
3=-113
3=-127
3-137
3=-134
I-127
3=-29
3-21
3-130
3-132
3-13¢8
3-141
3-130
3-132
3-134
3-137
3-13¢8
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 OPERATORS
PROFILE

ROCS

RDIV

ROUC

READ CASSETTE
RECUCE

REFER

REFR

REIN

REINSTATE

RELATED PUBLICATIUNS
RELATIONAL OPERATORS
RETURN

RETURN FORMAL CHECK
REVERSE ARITHMETICS
RMOD

RSUB

RTNC

RTRN

SAVE STATE

SEARCH & SCAN CPERATORS
SEARCH LINKED LIST
SEARCH SDL STACKS
SEAKCH SERTAL LIST
SLL

SNOL

SNDR

SORT SEARCH

SORT STEP DOWN

SORT SWAP

SORT UNBLOCK

SSCH

SSD

SSL

§S5S

SSWP

S$S1

$§2

SS§3

STACK OPERATORS
STOD

STORE DESTRUCTIVE



3=29
3=
3-2¢8
3-21
3-20
3=5
3-26
3=24
3-22
3=147
3-170C
3=-171

3-139
3=-173
3=142
3-139
3=141
I-111
3-11C
I-111
1-20
3-79
3~79
3-14
3-86
3=-14
3=-1732
3~-142
3-14
3-14
3-14
3-112
3-80

ALPHABETIC INDEX

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

STRING CONCATENTATION
STRING OPERATORS

Sus

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

SVST

SKAP

THE BASE-LIMIT AREA

THREAD VECTOR

TRANSFER MESSAGE

TRANSLATE

TVEC

UBLK

UNCC

UNDO .

UNDG CONDITIONAL

USE OF THE EVALUATION STACK
VALUE DESCRIPTOR

VDSC

XADD -

XCH

XDIV

XFRM

XLAT

XMOD

XMUL

XSuB

XTET

207
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