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I Cont'd Pages 3-119 through 3-121: 

J 8/2/77 is')~ 
Added REDUCE OPERATOR explanation 

MARK VI.l CHANGES 
Page 1-1 to 3-174 Bl700 changed to Bl800/B1700 throughout. 
Page 2-5 Added INDEXED LOAD FIELD ADDRESS (ILFA) Op-code 

to Load Operators Instruction Set. 

' Page 2-6 

Page 3-64 

Page 3-69 

Page 3-70 

Page 3-72 

Page 3-78 

Added LOAD ARRAY FIELD ADDRESS (LAFA) Op-code 
to Load Operators Instruction Set. 
Added LOAD FIELD ADDRESS (LFA) Op-code to 
Load Operators Instruction Set. 
Added LOAD FIELD ADDRESS FROM PREVIOUS (LFAP) 
Op-code to Load Operators Instruction Set. 
Added REFER (REFR) Op-code to Load Operators 
Instruction Set. 
Added INDEXED FIELD ADDRESS ( ILFA) Operator to 
Load Operators Section. 
Added LOAD ARRAY FIELD ADDRESS (LAFA) Operator 
to Load Operators Section. 
Added LOAD FIELD ADDRESS (LFA) Operator to 
Load Operators S0 ction • 
Added LOAD FIELD ADDRESS FROM PREVIOUS (LFAP) . 
Operator to Load Operators Section. 
Added REFER (REFR) Operator to Load Operators 
Section. 
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Sec 3.8 Added note 
Sec 3.34, 3.35, 3.36, 3.37, 3.38 Changed 

Descriptor format to allow variable 
lengths. 

Sec 3.36 Added second version of operator
CDFM 

Sec 3.45 Added second version of operator-
RTRN 

Sec 3.63-3.67. Added new operators SVST, 
HMON, OVLY, PRFL, SLL 

3-27-73 Sec 1.1 Added order of stacks in S-Memory. 
Fig 1 Changed PPS to show Page #. 
Sec 2.1 Added 13 bit operators. 
Sec 2.4 Added Page # and changed segment 

# size. 
Sec 3.0 Added new operators. 
Sec 3.5 Changed BIN result to a type BIT. 
Sec 3.9 thru 3.32 Changed to 3.10 thru 3.33 
Sec 3.9 Added SSl. 
Sec 3.14 DESC: Changed OP code. 
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Sec 3.18 AL: Corrected page table entry 
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Sec 3.50 thru 3.65 Changed to 3.67 thru 3.8~ 
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Sec 3.54 SSL: Changed from 3.67 
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Sec 3.84 Added PADR operator. 
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Major revision. 

Renamed B 1700 SDL S-LANGUAGE 
5/6/76 Page 1-14: Changed DISPI.ACEMENT on Figure ~.'9 
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This product specification wilt describe the basic coftponents and 
operators of the BteCO/Bl70C SOL S-Language. including its STACK 
HECHANISHP DATA DESCRIPTORS~ and CODE and DATA ADDRESSES. After a 
prelireinary discussion of the structure ano operation of the 
S-Machine• its operators will be e~ptaired in detail. 

RELATED PCBLICATIONS 

NAME 
SOL/UPL COMPILER 
01800/01700 SOL CBNF VERSION> 
81800/81700 SYSTEMS REFERENCE HANUAl 

NUt'BER 
P.S. 2212 5389 
P.S. 2212 5405 
11057155 
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COMPONENTS Of THE S-MACHINE 

The SOL S-Machine is composed of the following basic elements: 

t. 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 base and limit 
registers. All "absolute" data aodresses in the S•machine 
are expressed as a bit cffset from the base register. for 
addresses to be atsolute in fact, a prcgram•s base 
register must be zerc. The area is broker intc two 
divisions; static ~emory Cfrom base register tc cyramic 
~emery base> which is occupied by the SCL stacks. and 
dynarric memory Cfrore dyra~ic rremcry base to the limit 
register> ~hich is usea for ~irtuat data ~emory. i.e. SCL 
paged array page t~bles and resident ~ages. 

2. Run stucture nucleus 

This contains information used by 
interpreter to implement an instance 
i.e. a running SOL progrcm. 

3. Code segments and segment dictionaries 

the 
of 

~CP 
the 

ano SOL 
s-machiner 

Cede Se9ments are virtual as in the other machines. but 
the Code Segment Dictionary is itself segrrErted, 
ccrresporaing to the page-segment concept in the SOL 
language. Each entry in a Master Segment Dictionary 
represents a page cf segments in the source progra~ and 
points to a sub-aictionary with the entries for those 
segments. The Master Segment Oicticnary is 
non-overlayable; the sub·oictionaries may be cverlaic. 

4. File information blocks CFIB's> and FIB oicticnary 

These appear in Cvirtual> memory. one FIB per open file in 
use by the running prcgram~ used by the system for 
in~ut/cutput operations. 

5. Re~isters 
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These may be either in hcrdware registers or in ~ewory 
depending on the state cf the S-machine. The exact format 
and number of registers is i~portant only to the SOL 
interpreter. Logically. they consist of the r.ext 
instruction pointer Cpa~e~ segment• ano cisplacewent>• 
the current lexic level• and the stack top ~cirters for 
all stacks. Current LL and the DISPLAY stack pointer are 
the same register. Also in registers is enough 
information about the stacks to check fer stack 
overflows. Underf laws are not detecte~. Registers are 
initialized from the scratchpac area of the prcgram 
~arar-eter block in the code file. CSee ~CF reference 
man~al>. This area has the following format in SOL code 
files: 

l SCR A TCHP AD,. 
2 FILLER BITC48),. 
2 PPS.SASE 8ITC24),. 
2 FILLER BITC24),. 
2 ES.SASE BITC24),, 
2 ES.PPS.BITS BITC24),. 
2 VS.BASE 8ITC24>• 
2 FILLER BITC24h 
2 CS.BASE BITC24),, 
2 CS.81 TS BITC24>. 
2 NS.SAS£ BITC24)-. 
2 FILLER BITC24h 
2 DISPLAY.BASE BITC24>r 
2 FILLER 8IT<4),. 
2 PROfILE.flAG BIHl>• 
2 f ILLE~ BITC19>• 
2 VS.BITS 8IT<24h 
2 NS.BITS BITC24),. 
2 ES.SITS 8ITC24).,. 
2 PPS.GI TS fJITC2ld; 

See the MCP Refarence ~ar.ual fer a more general discussion 
-0f code files ... run structures. file information blccks .. 
and the various dictionaries. These concepts are cc"mon 
to all the 81800/Bl70C S-machines. Note that SOL does not 
wake use of data segments and data segment cicticnary. 
implementing virtual data via an SOL intrinsic instead. 
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The space is divided as shown in the diagram belo~, with the arrohs 
inoicating the direction of grc~t~. 

* * * • * D k 

* * * * * y E 
•VALUE N AH E *OISPLAY•CONTROL•EVALUATIG~ Pf10Gf1A~* ,.. M 
•STACK STACK•STACK •STACK 

" --> <-- * --> * --> 

* * * • * * 

•STACK STACK* 

* --> <-- * 
* * 
* * 

A 
~ 

I 
c 

0 
R 
y 

* 
* 
* 

***************************************************** **•******** 
* * 
* * 
*** BASE.REGISTER 

VALUE STACt< 

N'AME STACK 

DISPLAY 

LIMIT REGISTEF *** 

fIGUHE 1.1 .SOL STACKS 

Entries are 
art; i tr c. r y 
chcracteri st ics 
descriptors in 
stacks. 

values of oata 
in lef"gth .. 

items .. 
the 

of which are ke~t in 
the NA~E a~o EVALUATIO~ 

Entries are DATA CESCRIPTCRS, 48 bits 
in length• one descriptcr fer every 
data identifier which is currer.tly 
active <not necessarily addressaofe> in 
the prograw. The descri~tcr fer an 
array is 96 bits long, cccupying twc 
NA~E STACK entries. 

The NA~E STACK is divioec irtc stack 
frames. each frame coPtaining the 
descriptors for the names ceclarec in 
one invocation of a procedure. Not all 
of these stack frames ccntain 
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descriptors which are currently 
accessible. The display cortains 
pointers into the ~AME STACK, one 
pointer for each Lexie Level less than 
or eq~al to the current Lexie Level. 
Each ~ointer locates the base of the 
frame for currently aodressable names 
at that level. These entries are 32 
bits long. for further ciscussicn of 
the display mechanis~. the reader 
should consult literature on the 
implementation of ALGOL 60. 

Here ere the. NAME STACK pointers which 
locate the stack frames fer every 
active procedure. Each tiroe a prccedura 
which requires local cata er parameter 
allocations• Ci.e •• recuires space on 
the NAME STACK> is entered. a new entry 
is pushed or.to the CCNTRCL STACK to 
point to its NA~E STACK frame. Since 
the VALUE STACK contairs the cata 
associated with NA~E STACK descri~tcrs, 
it too is divided into frames and the 
base of each frame is recorded ir the 
CONTROL STACK as it is atlccatet. In 
addition to these two poir.ters, each 
entry contains the Lexie Level ~f the 
calling procedure anc the Lexie Level 
of the current entry. These are used by 
the S-Machine to maintain the DISPLAY. 
The fcrmat of a CO~TRCL STACK entry is: 



BUR"OUGHS CCRPORATION 
CCMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

COMPA~Y CCNFIDE~TIAL 
61800/61700 SCL S-LANGUAGE 

P.S. tJ2201 2389 

*************************************************************** 
* * * * NAME STACK POINTER * EXITEC * ENTEFED * VALUE STACK POI~TER * 
* * LL • LL * * 

20 BITS 4 BITS 4 BITS 20 e ITS 

FIGURE I.2 CONTROL STACK E~TRY FCR~AT 

EVALUATICN STACK The EVALUATION STACK is used to hold 
data cescr1~tors fer the evaluaticn of 
expressions (expressions are compiled 
into reverse polish strir:gs). It is 
also used to build actLal para[eter 
descriptors prior to their being 
transferred to the NA~E STACK fer a 
procedure call. Space for data c~ring 
expression evaluation is allocated on 
top of the VALUE STACK wh ;ch is. kept up 
to date as descriptors are pusheo on 
and po~p?d off the EVALUATIC~ STACK. 

PROGRAM POINTER STACK With the exception of the cycle 
operator used fer lccping, all 
transfers of contrcl in the SCL mach;ne 
are cone via call-type operatcrs. The 
next instruction pointer is savec for 
sutsequent return by pushir.g it cnto 
the PROGRAM POINTER STACK. The format 
of an entry in this stack is: 

*******************************~************* 

* * 
* SEGMENT * PAGE * 
* * 

, DISPLACEMENT * 
* 

****************•**************************** 
6 BITS 4 ans 22 8.ITS 

FIGURE I.3 PROGRAM PCINTER STACK ENTRY rcR~AT 
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DATA DESCRIPTORS 

Simple Cscalar> descriptors are 48 bits 
fcllowirg fcr"at: 

in length. with the 

* 
* TYPE 
* 

* 
* 
* 

LENGTH 
* 
* 
* 

ADDRESS 
* 
* 
* 

***********************************•******************* 
8 BilS 16 BITS 24 BITS 

FIGURE I.4 SI~PLE DESCRIFTOR FCR~AT 

The address js specified as a bit offset 
<which is also the base of the VALUE 
expressed i~ bits~ regardless of the type. 

from the 
STACK). 

base re~ister 
The length is 

One of the tits in the type field indicates whether or rct this is 
an ARRAY DESCRIPTOR. When this bit is on, an additioral 48 bits of 
infcrrraticn is appended giving the follcwing format: 

**************************~**************************** 

* 
* TYPE 

* 
* 

* 
* 
* 
* 

LENG TH OF 
ENTRY 

* 
* .. 
* 

A[ORESS CF 
ARRAY 

* 
* 
* 
* 

******************************************************* 
* * * PAGE * 
•SUBSCRIPT• 
* SIZE * 
* • 

8 BITS 

* 
LENGTH BEThEEf\ * 

ENTRIES * 

16 BITS 

* 
* 

~UMBER Of 
E~TRI"ES 

24 8 ITS 

FIGURE r.s ARRAY DESCRIPTOR fOR~AT 

* 
* 
* 
* 
* 

The Page Subscript Size is only used when the PAGED A~RAY bit is on 
in the ty~e field. It specifies the nurr.ber of bits to shift an 
Array Suoscript to obtain the ccrresponding fage Subscript CPage 
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The length bet~een entries is the difference between the address of 
one element and the address of the previous element. This must be 
greater thar er ecual to the tergth of one entry. 

The Type Field of a descriptor has a single format• even though 
some bits are not meaningful in all contexts. 
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********************************* 
* * * * * * * 
* 0 * 1 • 2 * 3 * 4 * 5 * 6 * 7 * 
* • * * * * * * * 

* * * * * * • • 
* * * * * * * * 
* * * * ***** * **** 1 => length VAFYING<•> 

* * * • * * 
* * * * * * 
* * * * * * ** 1 => PAGED array Cb it 2 must 

* * * * * also be on> 
* * * * * 
* * * * *** data type: oc => SIT 
* * * * 01 ::> FIXED 
* * * * 10 => CHARACTEJ; 
* * * * 11 => type VAf1YING(• l 

* * * * 
* * * *** 1 => contiguous array i . e." length bet weer. 

* * * elements = length of one element. 
*· * * 2 must also be on.> 
* * * 
* * *** 1 => array 

* * 
* *** 1 => non-self-relative ( lrU St be on if bit 2 is 

* c => s·elf-relative 

* 
*** name-value bit 1 => value 

0 => name 
Cused only when the cescriptor 
j s on the EVALUATIOf\ STACK> 

<•> Only used in the type field of in-line 
descri~tors wh;ch are arguments of a CCFC 
operator and in the argument to a RTNC operatcr. 
The COFC operator also uses SIT 6 in a differert 
way; it indicates a varying array bounc. In-lire 
descriotors for other operators use SIT 0 to 
in~icate the presence of a filler fieto. See 
IN-LINE DESCRIPTOR FORMAT. 

FIGURE J.6 DESCRIPTOR TYPE FIELD FORMAT 

(bit 

on> 
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~hen the data itself is 24 bits or less in lergth, it may be 
contained directly in the address portion of the descriptor, thus 
req~1r1ng less storage. In this casep the descriptor is saic tc be 
self-relative and the non-self-relative bit is off •. 

The use of the NA~E-VALUE BIT is to distinguish, in the EVALUATION 
STACK~ bet~een descri~tors which had an associated value lcaced on 
the VALUE STACK when they were pushed en the EVALUATIC~ STACKr and 
those which ~id net. The purpose is to signal that a data item 
sho~ld be c~t back from the VAllE STACK whenever this descriptor 
is cut back from the EVALUATIO~ STACK. The bit can only be set in 
r.on-self-retat1ve descriptors. 
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1-11 

When the PAGED bit is on in an array descriptor- the acdress field 
cf the descriptor does not point directly to the array. but rather 
is initialized to zero. An array load cperator CALA• AL> will then 
detect the first access to the array ard invoke the SOL virtual 
memory manager to build a page table in dynamic memory. This table 
will be non-overlayable ana the descriptor address field will be, 
set to the page table address. ~he tatle contains ore entry per 
array page, each with the format telow: 

************************••••••••••••••********* 

* * 
* STATUS * 
* * 

ADDFESS 
• 
* 
* 

*****************************•***************** 
4 BITS 24 BITS 

FIGURE I.7 PAGE TABLE ENTRY fOF~AT 
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1-12 

1 => address is base relative memory 
address 

0 => address is disk address 

1 => the next time this ~age is 
rolled out, turr. this bit cff 
and bit 2 on. 

1 => this page may te cverlaid 
without rcllirg it out to disk. 

Ar adcress field of zero indicates that this is a previcLsly 
unaccessed page and may oe createc without neeo for a rcllin. 
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The S-Language addresses data via descriptors on the ~A~E STACK. At 
any point in an SOL program every accessible data ite~ ~ay be 
described by the Lexicographic Level at which it was cectarec and 
its crdiral location Ccccurrence numter> within the ceclaration 
section at that level. A data addressp then- consists -0f these twc 
numbers which uniouely lccate a descriptor in the ~A~E STACK. 
Addressing is dcne by using the DISPLAY to lccate the NAME STACK 
frame corresponding to the requirec Lex;c levelr ano the 
-0ccurrence nLmber to locate the cescriptor withir that frame. for 
ccrn~actness- data addresses have a type f ietd which incicates the 
sizes of the ether fields, as indicateo below: 

TYPE 

00 
01 
10 
11 

When 
and 
be. 

****************~********************************* 

* * 
•TYPE * 
* * 
2 8 ITS 

LEXIC LEVEL * OCCURRE~CE NUMBER 
* 

1/4 BITS 5/10 BITS 

FIGURE I.e DATA ADDRESS FCRMAT 

* 
* 
* 

LEHC LEVEL SITS OCCURRENCE NU~BER BITS TOTAL SITS 

4 lC 16 
4 5 11 
1 lC 13 
1 5 8 

only one bit is used tor Lexie level" 0 means Lexie Level 0 
1 i s taken to mean the current Lex k Level, whatever i t may 
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CODE AODRES~ES 

COMPA~Y CC~FIDENTIAL 
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Cede addresses appear as arguments of operators which effect 
transfers of control. They are divideo into t~ree parts: the page 
number ~hich selects the segment dictionary page, the segwent 
n~mber ~~i~h selects the segment dictionary entry within that 
page, and the displacement which specifies a ~it offset withir the 
segment. For compactness, these numbers are encoced ir different 
fiela sizes depending on a type iield. 

*****************~************•************~·············· 

* * 
* TYPE * SEGMENT 
* * 

* 
* 
* 

PAGE 
* 
* 
* 

D I SAL A C.E ME N T 
• 
* 
* 

*******************************************~************** 
3 SITS 0/6 BITS 0/4 BITS 12/ld/20 eITS 

FIGURE I.9 CCOE ADCRESS FCRMAT 

TYPE SEGMENT BITS PAGE BITS DlSPLACE~E~T BITS TCTAL SITS 

-------------------------------------------~----------------

000 CURRENT CURRENT 12 15 
001 CURkENT CliRRENT 16 19 
ClO 6 CURRENT 12 21 
011 6 CURHENT 16 25 
100 t 4 12 25 
101 E 4 16 29 
110 6 4 20 33 
111 NLLL ADDRESS 

The Null Address CType 111> is only used by ttte CASE operator and 
the length oi the 9ttier fields is the same as !the Length of those 
f;etds in the other arguments to the C8se. The other fields are 
not used and are all zero. 
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CONTROL STACK MECHANISM 

* 
* 
* 
* 
* 
• 
* 
fr 

* 20 Bits 

* 
* 
* 
* 
* 
* 
* 
* 
* 4 

• * 
* * 
• * 
* * 
* * 
* * 
* * 
* * 
* 4 * 20 

c6MPA~Y CC~FlDE~TIAL 
B1800/EJ1700 SCL S-LANGU~GE 

Bits 

, P.S. #2201 2389 

* 
* 
* * COf\TRCL 
* STACK 
* 
* 
* 
* 

* ---~---~~--~~~~-- * ~ * - * ~-~-~~----~~~---~- * < * * 
* NAME STAC~ POINTER• 

• 
* 

EXITED lE~IC LEVEL••• 

* 

* 
1c 

* VAL~E STACK POI~]ER* 

•••ENTERED LEXIC LEV~L 

* 

* 
* 
* 
CONTRGL 
STACK 
PCINTEf' 

CURRENT CO~TRCL REGISTER 

20 Bits 4 Bits 4 Bits 20 Bits 
**********************************************~******************* 

* * 
* CUR~ENT NAME STACK PTR* 
* * 

* 
* .. 

* * 
* CURREN• VALUE STACK PTR * 
* * 

* * * * * * * * * * * * * * * * * * * *. * * * * * * *. * * * •• * * * * * * * * ****!•**fr***.******* fr**** ... 

* 
* 

CURRENT LEXIC LEVEL**** 
**FILLER 
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The following SOL declaration is ~sed by algorithms shown unoer the 
operators k~ich affect the CONTROL STACK. 

DECLARE 

01 CONTROL.STACK <CS.SIZE> B1TC48). 

02 CS.NSP BITC2C>,, 

02 CS.E}<I TED.LL BITC4J,. 

02 CS.ENTERED.LL BITC4>• 

02 CS.VS? BITC20),. 

01 ClJRREtd .CONTROL BITC48),. 

02 CURRENT.NS? BITC2Q),. 

02 CU~RENT.LL BITC4l111 

02 FILLER BITC4),. 

02 CURRENT.VSP BITC2C),. 

<CSP~lCSP> FIXED; 

CSP:=O; 
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The SOL operators that use the CO~TROL STACK ~echanis~ are: 

MKS MARK STACK 

COf M CONSTRUCT DESCRIPTOR. FORtJAL 

CCfC CONSTRUCT DESCRIPTOR~ FORMAL CHECK 

MKU MARK STACK AND UPDATE 

EXIT EXIT 

RTRN RETURN 

RTNC RETURN FORMAL CHECK 

XTEI EX IT• ENABLE INTERRUPTS 
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IN-LINE DESCRIPTOq FOR~ATS 

FOR CCNST~UCT DESCRIPTOR OPERATORS 

SIMPLE DESCRIPTOR 

8 BITS 6/ll 9115 6/17 BITS 

* TYPE * LENGTH • FILLER * 
*************************************~*** 

* 
*** OPTIO~Al 

Net es: 

1. The filler option is present only when bit 0 of the 
type field is on C=l>. 

2. Bit 2 of the type field is off C=C>. 

ARRAY DESCRIPlOR 

8 8ITS 6/17 BITS 6/17 BITS 
*********************************************** 
* TYPE * LENGTf-l Cf ENTRY * FILLER * 
*********************************************** 

* 
CfTICNAL 

* 
********************************* 
* * 

6/17 SITS e BITS 6/17 BITS 
*********************************************** 
* LENGTH BETWEEN * NU~BER OF ENTRIE.S * 
************************~*************•******** 

• 
* 

... 

••• For paged arrays. this is the 
number of bits of the subscript 
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Notes: 

1. The f i l l er option is 

COMPANY CO~FIDE~TIAL 
a1eoo1e1100 SCL S-LA~CUAGE 

P.S. 12201 2389 

neeced to obtain the page 
subscript CSee AL: Array Loac>. 

present only when tit 0 of the 
type field i s on (.:1). 

2. 

3. 

4. 

5. 

6. 

The length between option is present only 
three of the type field i s off C=O>. 

Bi t 

The 
bit 

If 
and 

The 

t'1iO of the type field is on ( = 1). 

page sucscript size field i s present 
s i )( of the type field is on. 

bit 5 ix of the type field is en, then 
three will be off. 

fields marked 

First Bit 

0 
1 

WE/17 BITS" are 

Meaning 

5 bits folloJ..t 
16 bits follcw 

encodec 

when bit 

only when 

bits zero 

as fcllcws: 
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USE Of THE EVALUATION STACK 

COMPANY CO~fIOE~TIAL 
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Many cf the SDL S-ops take operands from or leave results on the 
EVALUATION STACK. In fact, only the descriptcr of the cperard is 
en the EVALLJATION STACK itself w~ile the data, that is, the value 
of the operard, may be in the descriptor or elsewhere ir the 
base-limit area. Conceptually, hcwever. it is an operand with 
~hich the S-cp is dealing. There are two classes of cperancs or 
results which may te on the EVALUATION STACK: 

Address operands: 

The descriptor is a pointer to the value of a declared 
cata ite~. The descri~tcr on the EVALUATIC~ STACK is 
ncn-self-relative and its name-value bit is off. This 
type of operand is apcrcpriate for use as the cestiration 
cf an S-cp which moves data. 

Value operands: 

There are two classes of value operancs. 

Self-relative: 

The descriptor on the EVALU~TION STACK is marked 
self-relative and its name-value bit is cff. 
Instead of the iddress field of the tescri~tor 
being a po;nter to the data~ the data itself is 
contained in the address field of the descriptor. 

Non-self-relative: 

The descriptor en the EVALUATIO~ STACK is rarked 
non-self-relstive anc its name-value bit is on. 
The data is on top of the VALUE STACK, locatec by 
the address field in the descriptor. When this 
type of operand is removed from the EVALUATIO~ 

STACK, its value is removed from the VALUE STACK 
as welt. 

Value operands are temporary values as opposed to actual 
variables of the program. 
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A partic~lar s-op often recuires that its operarcs be of a 
particular class. It does not make sense. for exaw.~le, for the 
destiraticn operand of a STOO <store destructive> to be a value 
cperaro. Scme s-ops put other restrictions on their cperarics. 
usually corcerning type or length. Unless specifically indicated, 
these restrictions are not checked oy the interpreter but, if not 
met. the res~lts cf the operation are ur.definec. 



BURROUGHS CGRPOPATION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

INSTRlJCTION SET 

CCMPA~Y CCNFICE~TIAL 
01800/81700 SOL S-LA~GUAGE 

P.S. #2201 2389 

Op codes are four• six. ten or thirteen bits ir. length. The lengths 
have been assigned according to static frequercy of the S-cp. thus 
cc~~acting cede space as much as poss;cle. 

RELATIONAL CPERATORS 

--~---~--.---~~--~-~-

NAME MNEMONIC CP CCDE ARGUt"ENTS .. _ .... _._ __ _ _____ .., 
-~---------.-

ECUAL 10 EQL 1010 0 1 

LESS TH 1\N LSS 1111 0 1 1010 

LESS THAN OR EQliAL TO LEQ 1111 00 1110 

GRE~TER THAN GTR 1 1 11 oc 1001 

GREATER THAN OR EQlAL TO GEQ 1111 oc 1101 

NOT E Q U.t\l TO. NEQ 1010 10 

ARITH~ETIC CPERATORS 
~~-~----~---~----~~~ 

~AME MNEMCNIC CP CCD£ ..... _______ 
---------

ADD ADO 1011 01 

SUBTRACT SU8 1011 10 

MULTIPLY MUL 1111 oc 0101 

DIVIDE DIV 1111 oc 0110 

MODULO MOD 1111 00 0111 

REVERSE S~BTRACT RSt.;8 1111 IC 1100 
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REVERSE DIVIDE 

REVERSE MOOULC 

NEGATE 

CCNVERT TO DECIMAL 

CCNVE~T TO BINARY 

ROIV 

RMOO 

NEG 

DEC 

BIN 

EXTENCED ARITHMETIC OPERATORS 

NAME MNEta!ON!C i-.-----.---
EXTENCEO ADO )(ADD 

EXTENClD SUBTRACT ~S LO 

EXTENCEO ~ULTIPLY :XM UL 

EXTENDED DIVIDE XDIV 

EXTENCED MODULO XMOD 

LOGICAL OPERATORS 

NAME MNEMONIC 

AND AND 

OR OR 

EXCLUSIVE-UR EXOR 

NOT NOT 

COMPAN~ CCNfIDENTIAL 
81800/E1700 SCL S-LAf'1GUAGE 

P.S. #2201 2 389 

1111 10 1101 

1111 10 1110 

1111 01 0111 

1111 lC 1000 

1111 lC 1001 

CP CCDE ARGUMENTS -------., .. __ ._ ... ~---

1111 1 1 1100 011 

1111 1 1 1100 lCO 

1111 1 1 1100 101 

1111 1 1 1100 110 

1111 1 1 1100 111 

OP CCOE 

1111 oc 0001 

1111 OC 0000 

1111 oc 0010 

1111 00 1011 
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STRING OPERATORS 

NAME 

CONCATENAlE 

SUBSTRING Of\;£ 

SUBSTRING T\o.O 

SUBSTRING THREE 

STORt: OPERATORS 

NAME 

MNEMONIC 

CAT 

SSl 

552 

SS~ 

MNt:MCNIC 

STORE DESTRLCTIVE STOD 

STORE NON-DESTRUCTIVE LEFT SNDL 

STORE ~ON-DESTRUCTIVE RIGHT SNOR 

CCNST~UCT DESCRIPTOR OPERATORS 

NAME MNEMONIC 

CONSTRUCT DES. BASE ZERO CDBZ 

CONSTRUCT DES. LOCAL DATA COLO 

CONSTRUCT DES. FORMAL CDFM 

CONSTRUCT DES. FORMAL CHECK core 

CONSTRUCT DES. FROM PREV. COPR 

COMPA~Y CC~FIDE~TIAL 
Bla00/81700 SCL S·LANGUAG£ 

P.S. #2201 2389 

OP CODE 

1100 11 

1111 11 0100 

1111 OC lCOO r~v 

1010 00 

CP CCDE ARGlJt-«ENTS 

0010 

1010 11 

1111 oc 0100 

OP CCOE ARGUtJENTS __ ,_ ___ ._ 

.... ~-- ... ---
1111 10 0100 DESCRIPTOR 

1110 oc N, OES#l,. ••• ,. 
DES# r 

1111 01 0001 LL,£ 

1111 1 1 1101 000 ll,.£,QES#l,. •• ,. 
OE S # r. 

1110 lC N, OES#l1 ••• , 
CES#" 
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CONSTRUCT DES. FROM PR£V. 
& ADD COAD 1110 01 N,, orsu,, ••• ., 

OES#n 

CCNSTRUCT OES. FROM PREV. 
& MULTIPLY CDt'P 1111 1C 0101 N,DES#t, ••• ,, 

CES# r 

CCNSTRUCT DES. LEX IC LEVEL COLL 1111 lC 0011 TYPE-LL-DC# 
DESCf<IPTOR 

CONSTRUCT DES. RE~APS CORM 1 11 1 00 1111 DESCFIPTOR 

CONSTRUCT DES. DYNAMIC CODY 1111 1 1 1110 000 TYPE 



BURROUGhS CCRPORATION CGMPAtH CCt-tFIDEf\TIAL 
CCMPUTER SYSTEMS GHOUP 81800/81100 SOL S·LAf\GUAGE 
SANTA 8AR8ARA PLANT P.S. #2201 2 359 

LOAD OPERATORS , ,. ______________ ._ .. ., 

NAME HNEMCNIC OP CODE ARGU~E~TS 

--------- _____ ....,_._.. _ _... ___ ~_._.. _ 
MAKE CESCRIPTCR MOSC 1111 10 1010 

VALUE DESCRIPTOR VDSC 1111 01 lCCC 

CESCRlPTOR 0 ESC llOC 10 TYPE-LL-OC 

"EXT CR PREVIOUS ITEM NPIT 1111 0 1 11Cl v. TYPE-LL-DC 

LCAC L 1101 00 TYPE-LL-DC 

LOAD ADDRESS LA OOGC TYP£·LL-OC 

LOAD ARR A Y fl ELD AODR. L AF A 1111 1 1 1111 011 TYPE• LENGTH 

LOAD FlELO ADDRESS LFA 1111 11 1111 001 TYPE,. OFFSET,. 
LENG Th,. 
TYPE·LL-OC 

LCAC FIELD t'ODRESS 
FRO~ PREVIOl!S LFAP 1111 1 1 1111 010 TYPE-, OFFSET,. 

LENGTH 

ARRAY LOAD VALUE Al 1111 01 1100 TYPE-LL-OC 

ARRAY LOAD ADCHESS ALA llCl 01 TYPE-LL-DC 

INDEXED LCAD 'JALLE IL 1111 01 0000 TYP£-LL-OC 

INDEXED LOAD ADDRESS ILA 0001 TYPE-LL-OC 

INDEXED LOAC FIELD 
ADDRESS I Lf A 1111 11 1111 000 TYPE, OFFSET" 

LENGTH 
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LOAD LITERAL 

LOAD NUMERIC LITERAL 

LCAC NUMERIC ZERO 

LOAD NUMERIC ONE 

REFER 

LIT 

LITN 

ZOT 

Of>..E 

REFR. 

OlOC 

0011 

0101 

OllC 

COMPANY CCNFIDENTIAL 
81800/81700 SOL S-LA~GUAGE 

P.S. #2201 2389 

TYPE11 LENGTH,. 
LITE~Al 

LITERAL 

1111 11 1111 100 
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STACK OPERATORS 

NAME 

BUMP VALUE STACK POINTER 

DUPLICATE 

CELE TE 

EXC~ANGE 

FORCE VALUE STACK 

PROCECURE OPERATORS 

NAME 

C/ill 

IF THEN 

IF THEN ELSE 

CASE 

UNDO 

MNEMONIC 

BV SP 

OUP 

OEl 

XCH 

FVS 

MNEMONIC 

CALL 

If TH 

IF EL 

CASE 

UNDO 

COMPA~Y CCNFIOE~TIAL 
81800/E1700 SCL S-LA~GUAG[ 

P.S. #2201 2339 

OP CCDE 

1111 10 1011 

1100 00 

1111 oc 0011 

1011 oc 

1100 01 

OP CCOE 

0111 

lOCl 

1101 1C 

1111 01 0100 

1000 

ARGUt'ENTS 

ARGUfJE~TS 

TYPE-SEG
FAGE- C ISP 

TYPE-SEG
PAGE-C ISP 

ADOR TYP£,.TYPE
SEG-PAGE-DISP 

# CF ACOR,. ADDR 
TYPE" TYPE-SEG-
PAGE-DISP,. ••• ,. 
TYPE-SEG-PAGE
OISP 

# OF LEVELS 
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UNOC CONO IT IONA LL Y UNDC 1111 01 0011 ' Cf LEVELS 

RETURN RTRN 1111 01 0101 # OF LEVELS 

RETURN FORMAL CHECK R Jf',C 1111 11 1101 001 # Cf LEVELS, 
TYP£,,LENGTH 

EXIT EX I 1' 1101 11 # tJf LEVELS 

CYCLE CYCL 1110 11 DISPLACEMENT 

MAHK STACK MKS 1011 1 1 

MARK STACK AND ~PO ATE MK~ 1111 0 1 1111 LL 

ENABLE-DISABLE INTERRUPTS EOI 1111 11 0101 v 

EX IT-ENA0LE INTERRUPTS XTEI 1111 11 0110 v,# Cf LEVELS 

CO-ROUTINE EN TRY CNTR. 1111 11 1010 000 

C0-110UTINE EX IT CXIT 1111 1 1 1010 001 # Of LEVELS 

SE A RC f-1 & SCAN OPERATORS 
--~-~--~--~---~-~~~~-~-

NAME MNEMONIC CP CCOE ARGUl?'E"TS ------.-. .. 9; .. _____ ... _.._ _____ ,_,_.._ 

REDUCE ROlJC 1111 11 1001 1C1 VARIANTS, TYPE-
LL-OC 

SEARCJ-i SOL STACKS SSS 1111 11 lllO 001 

SE ARC.-. LINKED LIST Sll 1111 01 1010 COMP.ARE TYPE 

SEA~Cl-i SEPI.4l LIST SSL 1111 1 1 1000 000 CGMPARE TYPE 

SO.RT SEARCH SSCH 1111 1 1 1011 100 

THREAD VECTOR lVEC 1111 11 1011 001 

INITI/J.LIZt VECTOR IVEC 1111 1 1 1011 000 

SORT STEP DOWN SSD ·1111 1 1 1011 010 
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SORT SWAP SS wP 1111 11 1011 101 

SORT UN9LCCK UBLK 1111 1 1 1011 011 

DELIMITED TOKEN DTKN 1111 11 1001 CCI TYPE-LL-OC• 
DEL l,. CEL2 

NEXT TOKEN NTKN 1111 11 1001 coo TYP£.-LL-OC• 
SEPARATOR,. v 

CEBLANK 08LK 1111 11 1001 010 TYPE-LL-DC 

CHAR ACT EH Fill CHfL 1111 1 1 1001 10() 

TRANSLATE l'LAT 1111 1 1 1110 101 

f INC: CUPLICATE CHARACTERS ro~P 1 1 11 1 1 1001 011 

MISCELLANEOUS OPERATORS 
-----~-~~---~--~-~~-~-~ 

~AME MNEMONIC GP CCOE ARGU~ENTS ---19·--- .. -------- ..... ___ ... ____ 

TRANSFER MESSAGE Xf RM 1111 1 1 1010 010 CEST .. VARIASLES 
SOURCE VARIA8L£ 

HASH CGCE HASH 1111 1 1 1000 CC1 

SWAP SWAP 1111 01 0110 

FETCH FECH 1111 oc 1100 

FETCH AND SAVE FECS 1111 1 1 1110 011 

DISPATCH OISP 1 1 11 0 1 1011 

H,6.L T HALT 1111 1 1 0010 

Rf AO CASSETTE Roes 1111 01 0010 

LENGTH LENG 1111 lC 0000 

LOAD SPECIAL LSP 1111 0 1 1110 VArIANT 

CLEAR ARRAY CLR 1111 lC 0111 
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COMMUNICATE COtiM 1111 lC 0110 

REINSTATE REIN 1111 1C 0001 

FETCH CMP fCMP 1111 lC 0010 

DAT~ ADDf:ESS ADDR 1 1 11 01 1001 

SAVE STATE SV ST 1111 11 0001 

HARDWARE MONITOR HMON 1111 1 1 0011 

OVE~LAY OVlY 1111 11 0000 

P~OFILE PRFL 1111 lC 1111 ENTRY t-.U~BER 

PARITY ACDRESS PACH 1111 1 1 0111 

EXECUTE EXEC 1111 11 1110 010 

COMMUNICATE wITH GISMO CWG 1111 1 l 1110 110 

ACD TIMER ADDT 1111 1 1 1100 000 

SU8TRACT TIMER SUST 1111 1 1 1100 001 
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RELATIONAL CPERATORS 

NAME 

E.t;UAL TO 

LESS THAN 

LESS THAN OR EQUAL TO 

GREATER THAN 

GREATER T~AN OR £QLAL TO 

No·r EQUAL TO 

MNEMONIC 

EQL 

LSS 

LEQ 

GTR 

GEQ 

NEC 

COMPANY CCNFIOENTIAL 
81800/81700 SOL S-LANGUAGE 

P.S. #2201 23~9 

OP CCDE ARGU>'Er.;rs 

1010 01 

1111 01 1010 

1111 00 1110 

1111 00 1001 

1111 00 1101 

1010 10 
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RELATIONAL CPERATORS 

Syntax: 

[QL Eoual to 

NEQ Not equal to 

GTR Greater th an 

LSS Less than 

G£Q Greater than 
.. 

LEC Less than or 

Format: 

(:) 

( ) 

( ) ) 

{<) 

or equal 

equal to 

tc 

COMPA~Y CCNFICE~TIAL 

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

************* 
* E ~L * ~£ t * 
'************* 
* GlR * LSS * 
************* 
•,GEQ * LEQ * 
************* 

( . ) 
(\) 

EQL NEQ GTR LSS 
*********** *********** **************** **************** 
* 1010 01 * * lClO lC * * 1111 00 1001 • * 1111 00 1010 * 
*********** *********** ******i********* **************** 

OP-Cede OP-Code OP-Code GP-Cece 

GEQ LEQ 
**************** **************** 
* 1111 co 1101 * * 1111 co 1110 * 
**************** **************** 

OP-Code OP-Code 

a. Two operands are expected to be on top of 
EVALUATION STACK. The lower oper2nd is ccnsicered 
be en the left side of the relation, while the 
operand is ccnsiderec to be on the right. 

the 
t c 

top 
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b. The relational operctors co a coaparison betweer two 
operands of any data type. The operands are removed 
from the stack and a self-relative descriptcr of a 
1-bit result is returned whose value is: 

1. When the conditicn is true - «Cl>l~ 

2. When the conditicn is false - ~<1>0~ 

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

d. hhen both operands are character strings, the cc~pare 
is done from left to right, using blank fill er the 
right for the shorter string. 

For all other ooerand cow.binatiors leading zeros are 
supplied to th~ shorter of the two fields. No sign 
analysis is done ano the operands are treated as 
positive mag~itudes. 
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COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

ARITH~ETIC OPERATORS 
~-~-~~--~--~-~~~---~ 

NAME 

ADD 

SUBTRACT 

MULTIPLY 

DIVIDE 

MODULO 

REVERSE SUBTRACT 

REVERS£ DIVIDE 

REVERSE.. MODULO 

NEGATE 

CONVERT TO DECIMAL 

CCN~Ef'T TO BINARY 

MNEMCNIC ---------
ADD 

SUB 

MUL 

DIV 

MOD 

RS\JB 

RDIV 

RMCO 

NEG 

DEC 

BIN 

CCMPA~Y CC~FIDE~TIAL 

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

CP CCCE 
--------

1011 01 

1011 lC 

1111 OG 0101 

1111 00 0110 

1111 oc 0111 

1111 lC 1100 

1111 10 1101 

1111 10 1110 

1111 01 0 111 

1111 10 1000 

1111 10 1001 

.J .. 



BURROUGHS CORPORATION 
CC~PUTER SYSlEMS GROUP 
SANTA BARBARA PLANT 

ARITHMETICS 

ACDITION 

SUBTRACTION 

MULTIPLICATION 

DIVISION 

MODULO 

Syntax: ADD 

SUB 

MUL 

DIV 

MOD 

Format: 

COMPANY CC~fICE~TlAL 

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

****fr*****"** 
* ACC * SUR * 
*"*********** 
* t'Ul * CI V * 
************* 
* MOO * * 
************* 

ADD SUB MUL DIV 
*********** *********** **************** **************** 
* 1011 01 * * 1011 10 * * 1111 00 0101 * * 1111 oc 0110 * 
*********** *********** **************** **************** 

OP-Code OP-Code OP-Code CP-Ccce 

MOO 
*************"** 
* 1111 00 Clll * 
**************** 

OP-Cece 

3-5 



BURROUGHS CCRPORATION 
CCMPUTER SYSTEMS GROUP 
SANTA BAROARA PLANT 

COMPANY CC~FIDE~TIAL 

Bt800/E1700 SDL S·LA~GUAGE 

P.S. #2201 2389 

function: 

a. lwo operands are expected on the EVALUATIC~ STAC~. 

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

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

b. The arithmetic operators perform 24-bit arithmetic on 
two operands. These operands may be of a~y data type. 

c. Sign analysis will only be done if beth cperatcrs are 
of type FIXED. ~ith any other data type cc~binaticr.sr 
the magnitudes of the operands arE evatuatec. 

d. For bit and character data~ if the field is greater 
than 24 bitsr only the lcw order 24 bits will be 
evaluated. When the field is less than 24 tits, zeros 
~ill be supplied on the left. 

e. 6oth operands are cut back. 

f. A 24 bit self-relative result is returred to the 
EVALUATION STACK. When toth operands ar€ type FIXEOr 
the result will be type FIXED. In all ether instances 
the result will be of type BIT. 

g. ADO performs integer addition (+) 

SUB perf crrrs integer subtr.action <-> 

MUL performs integer multiplicat;cn {•) 

DIV performs integer division CI> 

h. DIV results in an integer value. Any rell'aincer i s 
truncated. 
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COMPANY CG~FIOE~TIAL 
81800/81700 SCL S-LANGUAGE 

P.S. #2201 2389 

i • 

17/8 = 2 

3/7 = c 
• 

-713 =-2 

The MOO operation is division 
integer value of the remainder. It 
the following form~ta; 

resulting ir. the 
is evaluatec by 

Y HOO Z = Y-CCYIZ>•Z}, using integer value cf h. above 

for example: 

7 MOO 3 = 7-CC7/~)*3> = +l 

-7 MOD 3 = C-7>·CC<-7l/3)•3) = -1 

3 HOD -7 = 3-CC3/C-7>>•<-7>> = 3 

-3 MOD -7 = C-3>-CCC-3l/C-7))•C-7)) = -3 

Note that this is NOT the same as the corveTitional 
mathematical definition of MOC. 



BURROUGHS CORPORATION 
CCMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

COMFA~Y cr~FIDE~TIAL 

81800/81700 SCL S-LANCUAGE 
r.s. 112201 2389 

CONVERT TG BINARY 
******* 
* e IN * 
**"'**** 

Syntax: BIN 

fcrr.:at: 

**************** 
* 1111 10 1001 * 
*lc****ilr********* 

OP-Cede 

Functicri: 

a. An c~erand of one Cl) to eight CS> characters is 
expected ~n the EVALLATIGN STACK. 

b. These characters are assuw.ed to be nu~eric decimal 
digit characters. 

c. The character5 are treated as the decimal 
representation of an ursigned integer and are 
converted to the corresponding positive 24-bit birary 
number. 

d. A self-relative descriptor~ of type BIT is left on 
the EVALlATION STACK with the binary value. 



BURRO~GHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

COHPA~Y CO~FIDENTIAL 

81800/E1700 SOL S-LA~GUAGE 

P.S. #2201 2389 

CCNVERT TC DECIMAL 
******* 
* CE C * 
******* 

Syntax: DEC 

Format: 

**************** 
* 1111 lC lCCC * 
********'******** 

OP-Code 

function: 

a. Two operands are expected to be on the EVALUATION 
STACK. 

1. The top operand should yield a value cf cne Cl) 
to eight CB>. 

a> If not 1-a. a value of eight C81 kill b~ Lsed. 

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

a> If less than 24 bitsr zero fill is prcvicec 
on the left. 

b> If more than 24 bits, ther. only the low crder 24 
bits will te used. 

b. The 24-bit value is assumed to be type 8ITr i.e. 
unsigned. 

c. Both operands are cut back. 

d. Depending upon the ~alue of the top cescri~tcr en the 



8URROlGHS CORPORATION 
COMPUT£R SYSTEMS GROUP 
SANTA BARBARA PLANT 

COMPA~Y CC~FICE~TIAL 

B1800/E170v SCL 5-LANGUAGE 
r.s. '2201 2389 

EVALUATION STACK a 1 to 8 character result is left on 
top of the EVALUATION and VALUE STACKS. These 
characters are the decimal re~resentation of the 
24-bit value. 

e. Leading zeros in the result are not changed tc 
blanks. 
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COMPA~Y CC~FICE~TIAL 

8lb0v/El700 SCL S-LANGUAGE 
P.S. #2201 2389 

NEGATE 
**1t**** 
* t<.E G * 
******* 

Syntax: NEG 

Fermat: 

**************** 
* 1111 01 0111 * 
**************** 

OP-Code 

function: 

a. This ope'"'rator pops an operano off the EV.t\LUATION 
STACK~ negates it• and pushes it back or tcp of the 
EVALUATION STACK as a FlXEC• self-relative result 
which is the two's ccmplereent of the operarc. 

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

1. Data items shorter than 24 bits are pacced 
on the left with zeros CO>. 

2.=0ata items longer than 24 bits are left-truncated 
and treated as FIXED. 



BURROUGHS CCRPORATIO~ 
CCMPUTER SYSTEMS GROUP 
SANTA BARB~RA PLANT 

COMPA~Y CCNFIOE~TIAL 
81800/81700 SOL S-LA~GUAGt 

P.s. 12201 2389 

REVERSE ARITH~ETICS 

Syntax: RSl:B 

ROIV 

RHOO 

Fermat: 

*************** 
* RSUB * RCI'V * 
*************** 
* 11t'CC * * 
***·************ 

RSUB RDIV RMCD 
**************** **************** **************** 
* 1111 10 llCO * * 1111 10 11C1 • • 1111 10 1110 * 
**************** ***************** *************** 

OP-Cece OP-Code OP-Code 

Function: 

a .• These operators perform the same ooeraticn as• their 
cnly 
the 

corresponding "forward" 
difference is the order 
EVALUATION STACK. 

operators. The 
of the opera~cs 

1. Reverse subtract: The second operand 
EVALUATION STACK is subtracted from the 
on top of the stack. 

i r 

i r the 
opera no 

2. Reverse divide: The seconc operand in the 
EVALUATION STACK is divided into the operard on 
top of the stack. 

3. Reverse ~oduto: The second operand in the 
EVALUATION STACK is divided into the operanc on 
top of the stack to attain the residue. 



SURROUG~S CORPORATIO~ 

CCMPUTER SYSTEMS GROuP 
SANTA 8AR8ARA PLANT 

EXTENCED ARITHMETIC OPERATORS 

-----------------------------
NAME MNEMONIC ._ ___ ..., ______ 

EXTENC£D ADO XAOD 

EX TEN CED SUBTRACT )SLB 

EXT EN CED MULTIPLY ~M lJL 

EXTENCEO DIVIDE )(DIV 

EXTENDED tJOCULO XMOD 

COMPANY CCNFIDtNTIAL 
81800/81700 SOL S-LANGUAGE 

P.S. #2201 2389 

CP CGDE ARGU~ENTS 

-------- --- ...... ._ -........ 
1111 1 1 1100 011 

1111 1 1 1100 lCO 

1111 1 l 1100 101 

1111 11 1100 110 

1111 1 l 1100 111 
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CCMPUTER SYSTEMS GROUP 
SANTA BAHBARA PLANT 

COMPA~Y CC~FIDE~TIAL 
Bt800/E1700 Sr.L S-LANGUAGE 

P.S. #2201 2389 

EXTENC£0 AHITHMETIC OPERATORS 
*************** 
* XADO * XSU8 * 
*************** 
* Xti'UL * xorv * 
**********•**** 
* XftCD * * 
••••••••••••••• 

Syntax: XACD 

XSLB 

XMLl 

XDIV 

XI-': OD 

Format: 

XACD XSli3 
******************** ******************** 
* 1111 11 llCO 011 * * 1111 11 llOC 100 * 
******************** ******************** 

OP-Code CP·Code 

XOlV 
******************** *********•********** 
• 1111 11 llCO 101 * * 1111 11 1100 110 * 
******************** 

OP-Code OP-Code 

XMOD 
******************** 
* 1111 11 llCO 111 * 
******************** 

OP-Code 



BURROUGHS CCRPORATIO~ 

COMPUTER SYSTEMS GROUP 
SANTA 8AR8ARA PLANT 

CCMPA~Y CCNFICE~TIAL 

81800/61700 SOL S·LANGUAGE 
P.S. 02201 2389 

Functicr: 

a. Two cperands are ex~ected to be on the EVALUATION 
STACK. 

b. The operands are popped from the EVALUATICN STACK and 
the indicated operation is performed on the operards. 

c. The operands are always treated as bit strirgs. 

d. lhe result returned on the top of the E~ALUATION 

STACK is non-self-relativep·type BIT. 

e. Addition/Subtraction 

1. If the two operands 
then the shorter is 
binary zeros. 

are of 
padded 

different lengths, 
on the left ~ith 

2. The length of the sum/difference ~ill be ecLal to 
the l~ngth of the longer operand. 

f. Multiplication 

1. The length of the product will be the sum of the 
len9tts of the tko operands. 

g. Oivis;on/Modulo 

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

2. for the Modulo operator, the dividend must be 
non-self-relative. 



BURROUGHS CCRPORATION 
CCMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

LOGICAL OPERA TORS 

-----------------
NAME 

AND 

OR 

EXCLUSIVE-OR 

NOT 

MNEMCNIC ............... 
ANO 

OR . 

EXOR 

NOT 

COMPANY CC~FICL~TIAL 

81800/81700 SCL S-LA~GUAGE 

P.S. #2201 2389 

GP CCDE ..--.---.--
1111 00 0001 

1111 oc 0000 

1111 oc 0010 

1 1 11 oc 1011 



BURROUGHS CCRPORATION 
CGMPUTER SYSTEMS GROUP 
SANTA BAROARA PLANT 

CO~PA~Y CC~FIC[~TIAL 

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

LOGICAL OPERATORS 
************** 
* A~C * EXOR * 
************** 
* CF * * 
************** 

Syntax: AND 

OR 

EXOR 

Format: 
ANO OR EXOR 

**************** **************** *****'********** 
* 1111 OC CCCl * * 1111 00 COCO • * 1111 00 0010 * 
***********~**** **************** **************** 

OP-Cooe OP-Code CP-Ccde 

functicn: 

a. "NOT" is unary operator ard is explained separately. 
All other logical operators expect two operands to be 
on the EVALUATION STACK. 

b. The operands, regarcless cf their typer are operated 
upon bit by bit, starting from the right. Wher the 
operators are of unequal length the shcrter ore is 
padded on the left with zeros. 

c. The length cf the result is the length cf the lcrger 
operand. When the result is 24 bits er less~ the 
result is self-relative. on the VALUE STACK. 



BURROUGHS CORPORATIO~ 

COMPUTER SYSTE~S GROUP 
SANTA BARBARA PLANT 

CCMPA~Y CCNFIDENTIAL 
81800/E1700 SCL S-LANCUAGE 

P.S. #2201 2389 

d. The result is always type BIT. 

e. The two ooerands are cut back from the EVALUATION 
STACK and the result ~s pushed cnto the EVALUATION 
STACK. 



8URROUG~S CCRPURATION 
CC~PUTlR SYSTEMS GROL? 
SANTA BARBARA PLANT 

LCGlCAL ~OT 

Syntax: NOT 

format: 

**•************* 
* 1111 00 lCll * 
**************** 

OP-Code 

function: 

COMPA~Y CC~FIOE~TIAL 

81800/81700 SCL S-LA~CUAGE 

P.S. #2201 2389 

******* 
* ~OT * 
* * * * ** * 

a. Jhis operator expects one operanc to be c~ the tcp of 
the EVALUATION STACK •. 

b. The result is of the same type anci length as the 
operand, but each bit representing the result value 
is the one's complement of the correspcnci~g bit of 
the operand. 

c. If the operand is self-relative. the result will be 
self-relative, otherwiser the result will be 
non-self-relative. 



BURROCGhS CCRPORATION 
COMPUTER SYSTEMS GROUP 
SANTA BAR9ARA PLANT 

STRING OPERATCRS --- _ ... _.._ ....... --...... _ ... ._ 

~AME 

CONCATENATE 

SUBSTRING ONE 

SUBSTRING T ~O 

SUBSTRING T~REE 

MNEMCNIC 
..----------

CAT 

SSl 

SS 2 

SS~ 

COMPANY CCNFIDE~TIAL 

BlB00/81700 SCL S-LA~GUAGE 

P.S. #2201 2389 

CP CGOE ----- .. ~-
1100 1 1 

1111 1 1 0100 T,. V,. C,. L 

1111 oc 1000 T ,. V 

1010 oc T,. V 



BURRCUGHS CCRPOPATION 
CCMPUTlR SYSTEMS GROUP 
SANTA BAR8ARA PLANT 

STRING CONCATENlATION 

Syntax: CAT 

· format: 

*********** 
* 1100 11 * 
*********** 

OP-Code 

Function: 

CCMPA~Y CCNFIDE~TIAL 
01800/81700 SDL S-LANGUAGE 

P.S. #2201 2389 

******* 
* CAT * 
******* 

a. This operator pops two operands off the EVALUATION 
STACK and generates a new descriptor that oescribes 
the concatentation of the two strings. The 
rext-to-top operand must be non-self-relative. 
name-~alue bit on. 

b. When the source data items are of type CHARACTfF. the 
results will be ty~e CHARACTER. 

c. All ether data type corebinaticns will cause the 
result to be of type BIT. 



BURROUGHS CORPORATION 
CCMPUTER SYSTE~S GROUP 
SANTA BARBARA PlANf 

SUBSTRING~ ONE PARAMETER 

CGHPA~Y CC~FICENTIAL 

B1800/E1700 SCL 5-LA~GUAGE 

P.S. #2201 2389 

******* 
* SSl * 
******* 

Syntax: <String Type Bit><Load Type Bit> 
<O ffset><Length> 

Forroat: 

*********************************************************** 
* 1111 11 OlCO * * * * * 

OP-Code * * * * 
* * * * 
* * * *** 6 er 17 8 its 

* * • Spec Hies lergth 
* * * 
* * * 
* * ir * * 6 or 17 Oits 
* * Specifies offset 

* * 
* * 
* *** 1 Bit 0 :: load Address 

* 1 = Load Value 
* 
* 
*** 1 Bit c = Length in bits 

1 = Length in character 

The Offset and len£th fields are encoded as follows: 

1. If the first bit in these fields is ecual to CO> then 
5 bits follow. 

2. If the first bit in these fields is eaual to Cl> then 
16 bits follow. 



Bt:RROLGHS CCR POPA lIO~ 
COMPUTER SYSTEMS GROU? 
SANTA BARBARA PLANT 

COMPAl\.Y CC"FIDEt-..TIAL 
UlE00/81700 SOL S-LA~GUAGE 

P.S. #2201 2369 

function: 

This operator fur.ctions the same as SS3 except that 
the offset and lergth fields are literals which 
follo~ in-line, ratr.er than values on the EVALUATION 
STACK .. 
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SUS-STRING, TWO PARAMETERS 
***fr*** 
* SS2 * 
******* 

Syntax: SS2 <String Type 8it><lood Type Bit> 

format: 

***************************** 
* 1111 00 lCCO • * * 
***************************** 

OP-Code * * 

functior.: 

* * 
* *** 1 bit., 0 = Load Adcress 
* 1 = Load Value 
* .. 
*** 1 bit, c :: Length in bits 

1 = Length in characters 

a. two operands are expected to be f ouro on the 
EVALUATIO~ STACK. 

1. The top operar.d is the offset ir bits or 
characters of t~e substring from the beginnir.g of 
the string. If longer than 24 bits, orly the low 
order 24 bits 2re used. 

The next operano is the str;ng. It rnay be cf 
type. It must not be sett-re lat ;ve. If load 
bit is Q, then it ~ust be an ad~ress 

name-value bit off>. 

any 
type 

Ci. e. 

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

1. Type: 
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a> String type tit = 0 then bit 
String type t: it = 1 then character 

b) Load t YP e tit = c then adcress 
Load type ti t = 1 then value Cself-relative 

i f length is 24 bits or less> 

2. Length: 

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

3. Address: 

a> load type bit = 0 then the address in bits is 
eQual to the old string accress plus the 
offset. 

b> lead type bit= 1 then the adtress is 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 bitsP the 
substring is loaded to t~e top of the 
VALUE STACK. 

2> If the load type bit is set and the 
substring length is less thar er ec~at tc 
24 tits the substring is lca~ed right 
justified into the acdress field cf the 
top of the EVALUATION STACK. 

4. When the offset is greater than the length cf the 
string, an errcr interrup.t occurs. 



BURROUG~S CORPOP.ATION 
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COMPA~Y CCNFlDENTIAL 
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P.S. #2201 2389 

SUB-SlRING, THREE PARAMETERS 

* SS3 * 
••••••• 

Syntax: SS3 <String Type Bit><Lc~d Type Sit> 

Fermat: 

*************************** 
* 1010 00 * * * 
*************************** 

GP-Code • * 

functicn: 

'le * 
* *** 1 bib 0 = lo ad address 

* 1 :: load value 
• 
* 
*** 1 bit, 0 = length i r. bits 

1 = length in characters 

a. Three operands are expected to be found or the 
EVALUATION STACK. 

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

2. The second opercnd is the offset· in bits or 
characters from the beginring of the string. 

!. lhe third operand is the string. It cray be cf aPy 
t)pe. It must not be self-relative~ If lcac type 
bit is c. then it must be an accress <i.e. 
rame-value bit off). 

b. All three operands 8re cut back and a result is left 
en the £VALUATION STACK. 



3-27 

BURROUGHS COHPORATION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

COMPANY CCNFIDE~TIAL 

B1SOO/E1700 SCL S-LA~GUAGE 

P.S. #2201 2389 

1. Type: 

a> String type bit = c then bit 
String type bit = 1 then character 

b) load type bit = 0 th en adoress 
Load type t: 1 t = 1 then value <self-relative 

i f length is 24 bits or less> 

2. Length: 

a> length is equal to the length cf the string 
minus the offset. 

3. Address: 

4. 

a> Lead type bit= C then the address in bits is 
equal to the old string address plus the 
offset. 

bl Load type bit = 1 then the adcress is the 
address of the t6p of the VlLUE STACK if the 
substring length is greater than 24 bits. 

When 
the 

1 ) If the load type bit 
substrin£ length ;s 
substring is loaded to 
VALUE STACK. 

is set anc 
> 24 bits, 
the top ef 

the 
the 
the 

2> If the load type bH ·is set anc the 
substr;ng is loaded right justifiec intc 
the adcress field of the EVALUATION 
STACK. 

the offset plus the lergth 
length of the string~ an 

is greater than 
errcr irterrupt 

occurs .. 



BURROUGHS CCRPORATlO~ 

COMPUTER SYSTEMS GROUP 
SANTA 8AR8ARA PLANT 

STORE OPERA TORS 

~AME MNEMONIC 

STORE DESTRLClIV£ SlCD 

STORE NON-DESTRUCTIVE LEFT SNOl 

STG~E ~ON-DESlRUCTIV£ RIGHT SNOR 

COMPANY CC~fIOE~TIAL 
81800/81700 SOL S-LANGUAGE 

P.S. #2201 2389 

CP CCOE ARGUt-'ENTS 

0010 

1010 11 

1111 OC ClOO 
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STORE NON-DESTRUCTIVE~ DELETE LEFT 
******** 
* Sf\DL * 
******** 

Syntax: SNOL 

forv.at: 

****"******* 
* 1010 11 * 
*********** 

OP-Code 

function: 

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

b. The top <destination> operand must be 

c. 

ran-self-relative and the name-value bit ~ust be cff, 
i.e. it must be an address. 

It then copies t~e data described by the second 
<source> descriptor into the location cescribec by 
the top Cdestinationl descriptor. 
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81800/€1700 SCL S-LANGUAGE 
P.S. ~2201 2389 

d. "hen both the source and cestination fields are of 
type CHARACTER~ the data will te left justified in 
the destination field with either blar.k fill or 
truncation on the right. 

e. Any other source-destination field type cc~binations 
yield right Justified data in the destiration field 
with either zero fill or truncation on the left. This 
allo~s for type conversion and length truncation. 

f. The source descriptor is then ousheo back en to the 
EVALUATIO~ STACK. 
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CCMPUTER SYSTEMS GROUP 
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COMPANY CC~FIDENTIAL 
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STORE NON-DESTRUCTIVE~ DELETE RIGHT 
******** 
* S~DR * 
******** 

Syntax: SNOR 

format: 

**************** 
* 1111 00 ClOO * 
**************** 

OP-Code 

functicn: 

a. This operator pops two operands cff the top cf the 
·EV ALU AT I 0 N ST ACK • 

b.. The top Cdest;notion> operano must. be 
ron-setf-relative ard the name-value bit wust be off. 
i.e. it must b~ an address. 

c. It then copies the data described by the second 
<source> descri ptcr into the lo cat ion ce$cribed by 
the top Cdest1nation) descriptor. 

d. ~hen both the source and destination fields are of 
type CHARACTER• the data will be left justifieo in 
the destination field with either blar.k fill or 
truncation on the right. 

e. Any other source-destination field type ccmbinaticrs 
yield right justified data in the cestiration field 
~ith either zero fill or t~uncation on the left. This 
allows for type conversion and lergth truncaticn. 
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f. The destination descriptor is then pushed back en tc 
the top of the £VALLATICN STACK. <This is the only 
difference from SNCL>. 



3-33 

BUR~OLG~S CCRPORATION 
CCMPUTER SYSTE~S GROUP 
SANTA BARBARA PLA~T 

CGMPAhY CCNFIOENTIAL 
81800/81700 SOL S-LA~GUAGE 

P.S. #2201 2389 

STCRE OESTRLCTIVE 

• STOO * 
******** 

Syntax: STOO 

Fcr~at: 

******** 
* 0010 * 
******** 
OP-Cede 

Function: 

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

b. The top (destination> operand must be 

c. 

ron-self-relative a~d the name-value bit must be cff, 
i.e. it must be an address. 

It then copies the data described by the second 
<source> descriptcr into the locaticn described by 
the top <destination> descriptor. 

d. ~hen both the source and destination fields are of 
type CHARACTER, the data will te left justif iec in 
the destination field with either b.lark fill or 
truncation on the right. 

e. Any other source-destination field type comb;nations 
yield riqht justified data in the cestinaticn field 
with either zero fill or truncation on the left. This 
allows for type conversion and length truncation. 



BURROUGHS CORPJRATION 
COMPUTER SYSTEMS GHOUP 
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CCNSTRUCT DESCRIPTOR OPERATORS 
-~-~----~--~~-~~~~~--~-~~-~-~-

NAME MNEMONIC _ ............... 

CONSTRUCT 0£5. SASE ZERO coaz 

CONSTRUCT 0 ES. LOCAL DATA COLO 

CCNSTRUCT DES. FORMAL COFM 

CONSTRUCT DES .. FORMAL CHECK CDFC 

CONSTRUCT DES. FROM PREV. COPR 

CONSTRUCT DES. FROM PREV .. 
& ACO COAD 

CONSTF1UCT DES. FROM PREV. 
& MULTIPLY CD~P 

CONSTRUCT DES. LEX IC LEVEL COLL 

CONSTRUCT DES. REtJAPS CORM 

CONSTRUCT DES. DYNAMIC CODY 

CC~PA~Y CC~flOE~TIAL 

B1800/El700 SCL S-LANGUAGE 
P.S. #2201 2389 

GP CODE ARGU~Ef\TS ......... _._ _ ......... _ ... ___ ,.._ 

1111 lC 0100 DESCRIPTOR 

1110 OC N, CES#t, ••• ,,, 
DES#r 

1111 01 0001 LL•E 

1111 11 1101 CGO ll•E,DESftl,. ••• , 
CES#r 

1110 10 N, DES#l., ••• ,. 
DES#f\ 

1110 01 N, CES#l••••" 
DES#r. 

1111 lC 0101 N .. OES#l, ••• ,, 
DES#r . 

1111 lC 0011 TYPE-LL-QC,. 
CESC~IPTOR 

1111 00 1111 OESCFIPTOR 

1111 11 1110 coo TYPE 
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CCNSTRUCT DESCRIPTOR PREVIOUS and AOO 

Syntax: CCAO <# Cescriptors><Oescriptor><Descriptor> ••• 

format: 

********************************• 
• 1110 01 * * * * ... 
********************************* 

OP-Code 

function: 

* * * 
* ******* 
* * 
* * 
* 
* 
* 

*** Descriptors, variable size 
<See ir-line descr;ptor fcrrratl 

* 
*** 5 Bits 

Specifies numter of descriptors 

******** 
* CC:AC * 
******** 

a. The numner of descriptors indicstes 
in-line descriptors. These will be 
descriptors on the NAME STACK. 

the Pumber of 
used to btJild 

b. The descriptors may te simple or irray. 

c. The address portion is generated from the 
field in the descriptor anc informaticr. 
previous entry on the NAME STACK. 

d. lhe following formula is used: 

"filler" 
frcrr. the 
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A' = A+L+F 

1. A• - is the new address part. 

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

3. l is the length part of the previous 
d e s c ·r i p t o r • 

4. F - is the "filler" field in the descriptor if it 
is present. 

e. The operator must be able to f inc the aocress part of 
the previous entry ~hether it is a simple er array 
descriptor. 

f. The new ard previous descriptors canrct be paged 
array des~riptors. 
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CONSTRUCT DESCRIPTOR BASE ZERO 

Syntax: COBZ <descriptor> 

forrrat: 

******~******************* 

* 1111 10 ClCO * * 
*******~****************** 

OP-Cede * 
* 
* 

COMPA~Y CCNFICE~TIAL 

B1800/E1700 SCL S-LANGU~GE 

P.S. #2201 2359 

******** 
* CCBZ * 
******** 

*** Descriptcr. variable size 
<See i~-line oescriptcr fcrmat> 

Function: 

3- 3 7 

a,. A de s c r i pt or i s gene r a t e d o n t h e NA ~ E ST A CK w i t•h z er c 
CO> in the address field anc other f ielcs specified 
by this in-tine descriptor. 

b. Paged array descriptcrs are not allowed. 
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CCNSTRUCT DESCRIPTOR DYNAMIC 

* CCDY * 
******** 

Syntax: CODY <Type> 

/ 

format: 

******************************* 
* 1111 11 1110 ooc * * 
******************************* 

OP-Code * 
* 

function: 

a. 

b. 

* *** 8 bits specifies type 
<See type field of i~-line 

descr~ptor format> 

This operator constructs descriptors fer 
arrays and dynamic character strings or bit 

dynamic 
strirgs. 

The type field follcws the op-cooe, 
and number of entries will be 

but the ler.gth 
operar.os or the 

EVALUATIO~ STACK. 

c. The descriptor will be ~arked as rion-setf-relative, 
and, if array, will te marked contiguous. 

d. lhe procedure to build the descriptor is as follcws: • 
1. The type field is placed in the ~A~E STACK. 

2. The type field is tested for simple er array 
type. 
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a> Item length is the only entry on the 
EVALUATION STACK. 

b> The length is oopped off the EVALUATICN STACK 
and placed in the ~AME STACK. 

c) The VALUE STACK PCINTER is used as the 
address. 

d) The V~LUE STACK POINTER is updated by adding 
the length to it. 

4. For array items 

a> length and number of entries will be in the 
EVAL~ATION STACK. 

b> The length is popped off the EVALUATION STACK 
and placed iri the NAME STACK. 

c> length cetween entries is the saw.e as ler.gth. 

d> The number 
EVALUATION 
STACK. 

of entriP.s is poppeo off the 
STACK and placed i~ the NAME 

e> The VALUE STACK PCINTER is used as the 
address. 

f> The VALUE STACK POINTER is updated by 
multiplying the numter of entries by the 
length and adding the result to the ~ALUE 
STACK POINTER. 
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CONSTRUCT DESCRIPTOR1 FORMAL CHECK 

Syntax: COFM 

forrr.at: 

<Lexie Level><#Oescriptors> 
<Oescriptor><Oescriptor> •••• 

******** 
* CDFC * 
******** 

********************************•************************** 
* 1111 11 1101 000 * 

OP-Code 

a. 

* * 

* * 
* * 
* * 
t * 
* * 
* * 
* * 
* ******* 
* 

* 
* 

* 

* * 
*********** 

* 
* 

* 

Descriptors, variable size 
<See in-line descriptor fcrrratl 

4 aitsr specifies the numcer 
of 48 bit entries ex~ected en 
the EVALUATICN STACK. 

*********** 4 Bitsr specifies the Lexie level 
<to be made current>. 

* T * L * E * 
******************* 

* 
* 
•••**** 

* 
* 

TYPE FIELD 

* 0 * 1 * * * 
0 1 2 3 4 5 

* * 

6 7 
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Bits: 0 

1 

2 

3 

= 
:: 

= 

= 

4,. 5= 

Always c 

Always 1 

I f array then 

I f array then 

00 BIT 

01 f I XEO 

lC CHARACTER 

11 VARYING 

l 

1,, 

COMPANY CC~FIOE~TIAL 

81800/El700 SCL S-LANGUAGE 
p. s. # 2 2 0 1 2 38 9 

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

6 -= I f array tound varying then 1 

7 = I f length of data varying then 1 

l = length field - C6 or 17 bits>. Appears 
only if type bit 7 is equal to zero COJ. 

E = Number of entries for array - <6 er 17 bits> 
Appears cnly if type tit 6 = 0 and 
type bh 2 = 1. 

OepePding on the ccnditions in the type field,. 
different fields appear in the in-line descriptor; 

Kind Array CA> 
Sirrple CS> 

Length varying <LV> 
Array bound varying CABV> 

THEN: 
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KIND LV A8V FIELDS THAT APPEAR 
************************************************* 
• S * FALSE * * T ,, L 
****************•******************************** 
* S * TRUE * * T * 

* A * FALSE * FALSE * E * 
************************************************* 
* A * FALSE * TRUE * r, L 

* A * TRUE *FALSE* T" E * 

• A * TRUE * TRUE T * 
****"'******************************************** 

function: Refer to CONTROL STACK Mechanism 

a. CS.ENTEREO.LLCCSP-1> := CURRE~T.Ll :=LL; 
OISPLAYCCURRENT.LL> := CUGRE~T.NSf; 

1. A previously ~xecuteo MKS has 
CONTROL.STACKCCSP-1>. 

initially set up 

2. Since the format parameters have not been P.Ut on 
the NAME STACK, CURRENT.NS? has not yet been 
bumped. 

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

c. The descriptors in the instruction are matched to 
descriptors in the EVALUATION STACK• starting ~ith 
the last descriptor in the EVALUATIC~ STACK and 
matching it with the first cescriptcr in the 
instruction. 

d-. 

e. 

lhe descriptors, after comparison, 
NAME STACK. The EVALUATICN STACK 
~ALU£ STACK is unchanged. 

are 
is 

~hen array bound varying is eoual to 

lcadea tc 
cutback .. 

the 
The 

1, the array 
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bound is tak~n from th~. actual parameter. 

f. When length varying is eQual to 1. the length is 
taken from the actual pararreter. 

g. When the data type is varying. the data type is taken 
from the actual para~eter. 

h. ~hen an array the actual array neec rot be 
contiguous. If it is~ the forwal and actual 
parameters must match identically. If there is a 
mismatch, an error interrupt occurs. 

;. for paged arrays, beth the paged array bit anc the 
page subscript size ~ust be copiec. 
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CCNST~UCT DESCRIPTOR FORMAL 
******** 

Syntax: CDFM <Lexie Level><# of ES entries> 

Forrr-at: 

******************************** 
* 1111 01 0001 * • * 
******************************** 

CP-Ccoe * 
* 
* 
* 
* 
* 

* 
* 
*** 4 Bits 

# of EVALUATIC~ STACK entries 

*** 4 Sits 
Lexie level 

Functior: Refer to CONTROL STACK Mechanism 

a. CS.ENTERED.LLCCSP-1> := CURRENT.LL :=LL; 
CISPLAYCC~RRENT.Ll> := CURRENT.NSF; 

1. A previously executec MKS has init;atly set u~ 
CONTROL.5TACKCCSF·l> 

2. Sinca the actual para~eters have not yet been put 
on the NAME STACK• CURRE~T.~SP has not yet beer. 
b~mped. 

b. Descriptors for the actual para~eters are expected to 
be OP the EVALUATION STACK. 

c. The number (#) of EVALUATION STACK entries spec;fied 
is transferred to the NA~E STACK. CAn entry is always 
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48 bits; therefore, an array oassed as a parameter 
will be considered as two ~8-bit entries). 

d. If the name value tit is on, it is turned off. 

e. CDfM employs no form of parameter checkirg. 



BURROUGHS CORPORATION 
CCMPUTER SYSTE~S GROUP 
SANTA BARBAFA PLANT 

COMPANY CGNFIOE~TIAL 

81800/81700 SOL S-LA~CUAGE 

r.s. t2201 2389 

CCNSTRUCT DESCRIPTOR LOCAL DATA 

* CDLO * 
******** 

Syntax: COLO <# Descriptors><Cescriptcr><Descriptor> ••• 

fcrTat: 

******************************************** 
* lllG CC • * * ... 
********************************•*********** 

OP-Code * * 

function: 

* *******~** 

* * 
* * * Descriptors~ v~riatle size 
* <See in-line d€s~riptor format> 
* 
*** 5 Bits 

Specifies numter of descriptcrs 

a. The number of descriptors indicates the rumber of 
in-line descriptors. These wilt be usec as rrcdels ta 
build descriptors on the NAME STACK. 

b. The descriptors may te simple or array. 

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

d. Array descriptors cannot have the length bet~een 
entries option present. 
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e. khen pJged array is not indic~ted 

1. I f t he de s'c r i pt c r i s t o b e s e l 1- re lat i v e , i t s 
value (address field) will be zero. 

2. If Pon-self-relctive. the curre~t valu~ cf the 
VALUE STACK PCI~TER is used as the adcress fielo 
of the generated descriotor. 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 o. 
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CONST~UCT DESCRIPTOR LEXIC LEVEL 
******** 
* CCLL * 
******** 

Syntax: CCll <Data Address><Descriptor> 

format: 

****************************•***** 
* 1111 01 0011 * LL,QN * * 
********************************•* 

OP-Code * * 
* 

function: 

* 
* 
* 
* 
* 

*** Descriptor~ variable size 
(See in-line descriptcr forrrat> 

*** Variatle size, depending en 
the type bits in this field 

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 cescri~tcr ir. 
the NAME STACK, its address fieto is then usec for 
the address field of the new descriptor. 

c. The data address will never reference a paged array 
descriptor. 



BURROUGHS CORPORATION 
CCMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

COMFA~Y CCNFICE~TIAL 

B1800/81700 SDL S-LA~GUAGE 

P.S. #2201 2389 

CCNSTRUCT DESCRIPTOR PREVIOUS & MLLTIPLY 

* CCt-!P * 
****"*** 

Syntax: COMP <~Descriptors><Oescriptor><Descriptor> •••• 

Format: 

*************************************** 
* 1111 lC 0101 • * * * ..... 
******************************•········ 

OP-Ccc!e 

function: 

a. 

* * 
* ******* 
* * 
* * 
* 
* 
* 

***Descriptors~ variable size 
CRefer to in-line descri~tcrs> 

*** 5 Bits-Specifies number of ~escri~tcrs 

The number of descriptors indicates 
in-line oescriptors. These will be 
descriptors on the NAME STACK. 

the number of 
used to bt.:ila 

b. The descriptors may te simple or crray. 

c. The address fiela is calculated using thE follcwing 
formula: 

A' = A + l + f + CC#E-1> * LBJ 

1. A' - is the new ~ddress part. 

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

4. F - is the "filler" field ;n the descr;ptcr, if 
it is present. 

s. IE - is the "nLmber of entries" part of the 
previous entry. 

6. LB - is the "length between" part of the previous 
entry. 

d. The previous entry is always assumec to be cf type 
array. It will never te paged. 
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CONSTRUCT DESCRIPTOR FROM PREVICUS 

Syntax: COPR <#Oescriptors><Cescriptor><Descriptor> •••• 

Format: 

********************************•* 
* 1110 10 * * * * .... 

CP-Code * * * 
* ******* 
* * * Descriptors. variable size 
* 
* 
*** 5 bits 

Specifies number of descriptcrs 

Function: 

******** 
* CCPR * 
******** 

. 
a. The number of descriptors indicates 

in-line descriptors. These wilt be 
descriptors on the NAME STACK. 

the rurrber of 
used to bui lo 

b. The descriptors may be simple or array. 

(;. The address portion is generated from the 
field in the descriptor anc irformaticn 
previous entry on the NAME STACK. 

d. lhe following formulc is used: 

A' -= A+f 

1. A' - is the new ~ddress.part 

"f;tler" 
frcrr the 
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2. A - is the address part of the top entry or the 
NAM£ STACK 

3. f is the "filler"~ field in the ~escriptcr if 
it is present. 

e.· The previous descriptor tuilt may be either sim~le or 
array. 

f. The new and previous data descriptors carnet be paged 
arrays. 
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***•**** 
* CCRM * 
******** 

Syntax: CORM <Length-Check Varicnt><In-Line Cescriptcr> 

fer tr at: 

**************************** 
• 1111 00 1111 * * * 
**************************** 

OP-Code * * 

functior.: 

* * 
* •.• * Descriptor,, CSee in-line 
* descriptor format) 

* 
* ... 
*** 1 Bit c = ~o length checking 

1 :: Length checking 

a. This operator tuilcs a descriptor on the NAME STACK 

b. 

by using: 

1. The in-line descriptor information 

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

\r.hen the length check variant is set ( 1) ther the 
length in the in-line descriptor i s corr.pared tc the 
length field of the descriptor on t.h e EVALUATION 
STACK. If i t is greater a run time error w j ll be 
signalled. 

c. The descriptor on the EVALUATION STACK is removed. 
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LOAD OPERATORS 
.... ._49_ .. ____ .. ,. ... _..._ 

~AME 

MAKE DESCRIPTOR 

VALUE DESCRIPTOR 

DESCRIPTOR 

NEXT CR PREVIOt;S ITEM 

LOAD 

LOAD ARRAY FIELD ADDRESS 

LOAD FIELD ADDRESS 

LOAD FIELD ADDRESS 
FROM PREVIOlS 

LOAC ADDRESS 

ARRAY LOAD VALUE 

Af1RAY LOAD ADCRESS 

INDEXED LOAD VALUE 

INDEXED LCAO ADDRESS 

INDEXED LOAD FIELD ADDRESS 

LOAD LITERAL 

MNE~ONIC 
t91- .... ___ .. _ 

MD SC 

vosc 

DE SC 

NPIT 

l 

LAFA 

Lf A 

Lf AP 

LA 

AL 

ALA 

IL 

ILA 

ILFA 

LIT 

OP 

CCMPA~Y CC~FIDENTIAL 
81800/EllOO SOL S-LANGUAGE 

P.S. #2201 2389 

CODE Af<GUMEr\TS 
---------- ---~--im- ... --

1111 10 1010 

1111 0 1 1000 

1100 10 TYFE-LL·Ot 

1111 Ol 110 1 ~" TYPE-LL-DC 

1101 00 TYPE-LL-GC 

1111 l 1 1 111 011 TYfE, LENGTH 

1111 11 1111 001 TYPE,.OFFSET,.LENGT~ 

TYPE-LL-CC 

1111 11 1111 010 TYPE,. OFFSET,. 
LENGTH 

0000 TYPE-LL-CC 

1111 01 1100 TYPE-LL-CC 

1101 01 TYPE-LL-OC 

1111 01 oooc TYFE-LL·OC 

0001 TYPE-LL-CC 

1111 11 1111 000 . TYPE,. CFFSET,. 
l£"4GTH 

01oc TYPE,. LENGTH,. 
LITERAL 
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LOAC NUMERIC LITERAL 

LOAC NUMERIC ZERO 

LOAD NUMERIC ONE 

REFER 

LITN 

ZOT 

ONE 

REFR 

0011 

0101 

0110 

COMPA~Y CONFIOE~TIAL 
81800/81700 SCL S-LANCUAGE 

P.S. #2201 2389 

l ITER AL 

1111 11 1111 100 
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~RRAY LOAO VALliE 
****** 
* Al * 
*'***** 

Syntax: AL <Data Address> 

forrnat: 

***********************"" 
* 1111 01 1100 * LL~ON * 
************************ 

OP-Cede Ir 

* 

Function: 

a. 

*** Variable size depending upon type 
bits in t~is field 

The Lexie Level~ Cccurrence 
Address> is usad to address an 
STACK. 

1. NAME STACKCDISPLAYCLL>+ON> 

f\urnber 
entry 

pair 
in the 

<Cata 
NAME 

b. The low-order 24 tit field of the subscript on top of 
the EVALUATION STACK is compared to the "~umber of 
entries" field of the descriptor. If greater than or 
equal an invalid subscript error cccurs. 

c. If the paged array tit of the descriptor is off Cnot 
paged) then: 

1. The array descriptor is subscripted ard a sin:ple 
descriptor i s gen er at ed 0 r. the top cf the 
[VA LUA TI ON STACK~ des er i bing a copy of the value 
of the selected element cf the array. This 
descriptor will be sel.f-relative if the length of 
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the value is less than 24 bits• otherwise it hill 
be non-self-relctive, its naue-value bit en, and 
the value on top of the VALUE STACK. 

d. Paged arrays only. 

1. If the address field of the descriptor is Q, 
Cpage table rot yet allocated> then: 

a> The address of the curre~t instrLcticn <AL or 
ALA> is pushed onto the PRCG~AM PCINTER 
STACK. 

bl A copy of the subscript is pu~he~ ortc the 
EVALUATION STACK. 

c> The base•rglative bit adcress Cin the NAM£ 
STACK> of the paged array cescriptcr is 
pushed onto the EVALUATION STACK. 

d> The M-~achine state is saved <in 
base-relative forwl ir. RS.~.MACHINE. 

e> The segmert, whose segmert nu~b€r is given in 
RS.INTRI~SICS.LOC, is entered at ~isplacerrent 

o. <This is the memory managewent intrirsic>. 

fl Upon exit, execution will begin at Step a. 

2. The address field poir.ts to the first efitry in 
the page table. The subscript is shifteo to the 
right by the nu~ber of bits indicated by the page 
subscript size. The resulting number (the paqe 
table subscript) is used to access the page .table 
entry. 

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

al The address of the current irstructicn is 
pushed onto the PRCGRAM PCINTER STACK. 

b) A copy of subscript is pushed ortc the 
EVALUATION STACK. 
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c> The base-relative b;t acdress cf 
table entry is pushed on to the 
STACK. 

the ~age 
EVALUATION 

d> Execution gees to Step d.1.d). <The wemory 
manager is entered>. 

4. The address field of the page table er.try ~oints 
to the paqe. The number of bits indicated by page 
subscript size ·is extracted from the low crder 
bits of the sutscriot. 

5. This number Cpage subscript> is used to subscript. 
into the page. A simple descriptor is generated 
on the top of the EVALUATIO~ STACK as in St€p c. 



BURROUG~S CORPORATION 
CCMPUTER SYSTEMS GROUP 
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ARHAY LOAC ftDDRESS 

Syntax: ALA <Data Address> 

For~at: 

******************* 
* 1101 01 * LL10N * 
******************* 

OP-Code • 
* 

COMPANY CUN~lUt~tlAL 
81800/81700 SOL S-LANGUAGE 

P.S. #2201 2389 

******* 

*** Variable s;ze. depending upcn the 
type bits 1n this field. 

Function: 

The execution of ALA is identical to that of array 
load. except that the result;ng descr;ptor er the 
EVALUATION STACK js always ncn-self-relative and 
points to the array element itself rather than a 
copy. CSee step c.1 of AL>. 
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DESCRIPTOR 
******** 
* OESC * 
******** 

Syntax: DESC <Data Address> 

Format: 

*******~*********** 

* llCO lC * LL,ON * 
******************* 

OP-Code * 

Function: 

* 
*** Variable size cepending upon 

type bits in this field. 

a. lhe Lexie Level, Cccurrence ~umber pair <Data 
Address> locates a cescriptcr ir the NA~E STAC~. The 
descriptor may be either simple er array. 

b. A descriptor <4S bits> is generated on the £VALUATION 
STACK that points to the cescriptcr iP the NAME 
STACK. T~e len~th field of the new cescriptcr ~ill be 
48 or 96 depending on the tyoe of the descriptcr in 
the NAME STACK. Its typa will be EIT. 
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INDEXED LOAD VALUE 
****** 
* IL * 
****** 

Syntax: IL <Data Address> 

format: 

************************ 
* 1111 01 CCOO * LL,QN * 

OP-Cede * 
* 

Function: 

*** Variable ~ize depending on the 
type tits in this fielc. 

a. The Lexie Level. Cccurence Number pair <Cata Address) 
locates a descriptor in the NAME STACK. 

b. The descriotor must be non-self-relative. 

c. When the descriptor is non-array. then. 

1. An operand <which is the index> is taker off the 
top of tho EVALUATI(N STACK. A copy of the 
descriptor in the NA~E STACK is ther pushed cntc 
the EVALUATIO~ STACK and its acdress fielc is 
incremented by the ;ndex. 

2. The resulting iddress descriptor is then wace a 
value by copying the data to the top cf the VALUE 
STACK• changing the address field ana settir:g the 
name-value bit. 
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d. When the descriptor is an array descriptor~ 

1. Same as case c. above. except only the first 48 
bi ts of the ~A~E STACK oescriptor are pick EC up 
and the array bit i s turned off in the type 
field. 

2. The array descriptor cannot be type PAGED. 
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INDEXED LOAD ADDRESS 

Syntax: ILA <Data Address> 

Fcrrrat: 

**************** 
* OCOl * LL.ON * 
**************** 
OP-Cede * 

function: 

* 
*** Variable size depending on the 

ty~e bits in this field. 

Indexed toad address functions the 
load value; the only differerce 
resultant address descriptor is rot 
value CStep c.2 of IL is owitted). 

******* 
* ILA • 
******* 

same as irdexed 
beirg that the 
converted to a 
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INDEXED LCAC FIELD ADDRESS 

* llf A * 
******** 

Syntax: ILFA <type><offset>C<length>l 

format: 

***************************************** 
* 1111 11 1111 000 * * * * 
************************************~···· 
OP-Code 

Function: 

* * * 
* ft * 
* • . ... Length Copticr.all 
* * 
* ••• Offset 

* 
** * Type 

Using the value on top of the EVALUATION STACK as the 
base area~ the user loads a subfield to the 
EVALUATION STACK by SUBBITtir.g according to <offset> 
and <length> and tuilds type as specified by <type>. 
This S-CP is only used for irdexing layouts Cas 
REMAPS BASE items> and should eventually be ~hased 
out. 

1. <TYPE> is 3 tits encoded as fellows: 
0 BIT 3 SIT Cll 
1 FIXED 4 BIT C24> 
2 CHARACTER 5-7 UNDEFINED 

2. <OFFSET> is 9 or 17 bits• depending· en the first 
bit. 

3. <LENGTH> is 6 or 17 bits. depencing CP the first 
bit. <LENGTH> is not prese~t if the ty~e is 
FIXED• BIT Cl>• or BIT C24). 
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LOAD VALUE 
******* 
• l * 
******* 

Syntax: l <Data Address> 

Foraat: 

******************* 
* 1101 00 * LL-ON * 
******************* 

OP-Code * 

functicn: 

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

a. The Lexie Level- Occurrence Numter pair 
address> is used to address the NAME STACK. 

1. NAMESTACKCDISPLAYCCLL>•ON> 

(data 

2. The descriptor ct this location must net be an 
array descriptor. 

b. khen the descriptcr is self-rElative or 
ran-self-relative with a length less than or eQval tc 
24- a self-relative descriptor is ~~t on the 
EVALUATION STACK. 
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c. ~hen the descriptor is non-self-relative with a 
.length greater than '4: 

1. The descriptor is copied to the top of the 
EVALUATION STACK with the adcress f ielo mocified 
to point to the top of the VALUE STACK. 

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

3. The VALUE STACK POINTER is bumped by the size of 
the data items. 
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LCAO ADDRESS 

Syntax: LA-<Data Address> 

Format: 

**************** 
* 0000 * Ll,..ON * 
**************** 
OP-Cede * 

* 

COMPA~Y CC~FIDE~TIAL 
81'800/81100 SCL S-LAr\GUAGf 

P.S. #2201 2389 

••ft*** 
* LA * 
****** 

••• Variable size. de~ending on the 
type bits in this field. 

Function: 

a. The Lexie Level. Occurence Number pair COata Address> 
is used to address an entry in the NAME STACK. 

1. NAME STACKCDISPLAYCLL>+ON) 

b. If the descriptor ~t that location is ar array type 
the 96 bit descriptor is copied to the EVALUATION 
STACK. 
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c. If the descriptor at that location is a non-array 
type then: 

1. If the data item is self-relative then build a 
descriptor on the EVALUATION STACK using the type 
and length frcm the NAME STACK and the address of 
the leftmost bit of th~ data item. Change the 
type of the new cescriptor tc ron-self-relative. 
The data itself remai~s in the address portior of 
the descriptor in the ~AME STACK. 

2. If the data item is non-self-relative then the 48 
bit descriptor is copied to the £VALUATIO~ STACK. 
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LOAD ARRAY FIELD ADDRESS 
******** 
* lAf A * 
******** 

Syntax: LAFA <type> C<length>l 

Forwat: 

********************************** 
* 1111 11 1111 011 * * * 
******************************•••• 

OP-Code 

function: 

* 
* 
* 
* 
*** Type 

* 
* 
*** Length (optional> 

The top operand en the EVALUATICN STACK is an array 
subscript; the next-to-top operand is a scaler .string 
~hich is to te treated as an array with each 
element's type anc length given by <type> and 
<length>. Load a descriptor of an ele~er.t cf this 
implied field~ using the given subscript. Check array 
bounds by using the length field of an array area 
descriptor. 
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LOAC FIELD ~DDRESS 

'******* 
• lf A * 
••***** 

Syntax: LfA <type><offset>C<length>J<data address> 
Format: 

• 1111 11 1111 001 * • * * LL~ON * 

OP-Code 

Function: 

* * * * 

* • • fr 

* * fr •••Variable size 

* * * cepenoirg on 

* * * t: its in this 

* * * 
• * * 
* * *** Length Coptionall 
* * 
* • 
* * t: fr Cff set 

* 
* 
•••Type 

Using the descriptor at <cata address> to 
the base area the user loads a subf iela 
EVALUATION STACK ty suaBITting accoroing to 
and <length> and tuilds type as specifieo by 

1. <Type> is 3 tits, encoded 
0 BIT 3 BIT CU 
1 FIXED 4 BIT C24> 
2 CHARACTER S-7 UNDEFINED 
etc. 

t y i: e 
field. 

describe 
tc the 

<off set> 
<type>. 

2. <Offset> is 9 or 17 bits. depending on the first 
bit. 

3. <Length> is 6 or 17 bits, depending en the first 
bit. <Length> is not presert if the type is 
FIXED, BIT Cl), or BIT C24). 
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LOAC FIELD ADDRESS FROM PREVIOUS 
******** 
* Lf AP • 
******** 

Syntax: lfAP <type><offset>C<length>l 

format: 

********************************'***** 
* 1111 11 1111 010 * * * 
******************************••······ 

OP-Code 

Funct;on: 

* * * 
* fr * 
* * *** Length (optional> 
* * 
* * 
* *** Gffset 

* 
* 
*** Type 

Lsing the descriptor on top of the EVALUATION STACK 
to describe the tase area~ the user lcacs a subf ielc 
tci the EVALUATION SlAC~ by SUBBITting acccrdirg tc 
<offset> and <length> and builds type as specified by 
<type>. 

1. <Type> is 3 bits enco~ed as fellows: 

0 BIT 
1 BIT 
2 BIT 

3 SIT Cl> 
4 BIT C24> 
S-7 UND£fl~ED 

2. <Offset> is 9 or 17 bits, de~enoing en the first 
bit. 

3. <Length> is 6 or 17 bits. de~encing er. the first 
bit. (<Length> is not presert if the type is 
FIXED• BITCl>~ or BITC24).) 
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LOAO LITERAL 

**'***** 
* LIT * 
******* 

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

format: 

* 0100 * 

OP-Cede 

function: 

* 
* 
* 
* 
* 

* 
* 

* 

* 
* 
* 
* 
* 

* * 

* 
* • 
*** Literal. 24 bits if self-relative 

***Length cf Uter.al• 16 tits .. 
*** 8 bit ~escriptor type fiele tells if literal 

is self-relative or non-self-relative 

This operatcr loads a constant 
EVALUATION STACK. 

to the top of the 

1. When the literal is self-relative Cless than or 
eQual to 24 bits> the operator pushes the. type .. 
length- and literal onto the top of the 
EVALUATION STACK. 

2. Wtien the literal is nan-self-relative, the type. 
length and VALLE STACK pointer are rooved to the 
top of the EVALLATICN STACK ond the L;teral is 
placed on top of the VALUE STACK. 

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

Syntax: llTN <literal> 

Forll'at: 

*************** 
* 0011 * * 
*************** 
OP-Cede * 

fr 

*** 10 Bit Literal 

function: 

COMPA~Y CCNfICE~TIAL 

81800/E1700 SCL S·LANCUAGE 
P.S. #2201 2389 

******** 
* LITt-. * 
******** 

This 
the 

operator loads a 10 bit literal to the tcp of 
EVALUATION STACK as a FIXED, self-relative data 

i tern. 
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HAKE DE.SCRIPTOk 

Syntax: fJDSC 

format: 
**************""* 
* 1111 10 1010 * 
**************** 

OP-Cede 

functicn: 

COMPA~Y CO~fIDE~TIAL 

81800/81700 SOL S·LANEUAuE 
P.S. #2201 2389 

******** 
* MC:SC * 
******** 

a. A descriptor is expected to be on the EVALUATION 
5TACK. 

b. This descriptor must describe another descriptor. 

c. This second descriptor C48 er 96 bits> is copied to 
the EVALUATION STACK after cuttir.g back tr.e original 
descriptor. 
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NEXT OR PREVIOUS ITEM 

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

format: 

****************************** 
* 1111 01 1101 * 
****************************** 

OP-Cede * 
* 
* 
* 
* 
* 
*** 

Function: 

1 
0 
1 

* 
* 
*** Variable size~ depencing on 

type bits in this field. 

Bit 
=> Previcus 
=> Next 

******** 
tr NPIT * 
******** 

a. The Lexie Levet~ Occurrence ~umber pair <Cata 
Address> describes a non-self-relative, r.on-array 
descriptor at 

NAMESTACK CDISPLAYCLL)+ON> 

* T * L * A * 

b. The descriptor is then modified 

* T' • L' * A' * 
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1. Previous 

a> T' = 
L' = 
A' = 

2. Next 

a> l' : 

L' = 
A' = 

T 
L 
A-L 

T 
L 
A+L 

CCMPA~Y CCNFIOE~TIAL 

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

c. lhe modified descriptor replaces the olc descri~tor 
and a copy is also placed on the EVALUATIC~ STAC~. 
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LOAO NUMERIC ONE 

Syntax: ONE 

Fcrrrat: 

******** 
* 0110 * 
******** 
OP-Code 

function: 

COMPANY CC~FIDE~TIAL 
ete00/81700 SCL S-LA~GUAGE 

P.S. #2201 2359 

******* 
* CNE * 
**•**** 

lhis operator causes a FIX£C, self-relative 
descriptor containing a one Cl) to be p!aced er the 
EVALUATION STACK. 
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REFER 

Syntax: REFR <length> 

Format: 

************************** 
* 1111 11 1111 lOC ~ * 
************************** 

OP-Code * 
* 

COMPANY CCNFIDE~TIAL 

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

•******* 
• REFR • 
******** 

•••Length C6 or 17 tits dependir9 on the 

Functipn: 

first bit>. 

Changes the descriptor on the top of the EVALUATION 
STACK to have the adoress of the s€cor.d operaro or. 
the EVALUATION STACK. The length of the second 
cperand is co~pared to the length in-lir.e. If r.ot 
equal, an exception is given. 
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VALUE DESCR IP lOR 
* ** * * ** * 
* vcsc * 
******** 

Syntax: VDSC 

Format: 

***"************ 
* 1111 01 lOCO * 
**************** 

CP-Code 

Function: 

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

1. The name-value bit must be OFF. 

2. The non-self-rel~tive bit must be ON. 

3. The descriptor is always 48 bits. 

b. The descriptcr is moved to the VALUE STACK. 

c. lhe descriptor on the EVALUATION STACK is replaced by 
a 48 bit• non-self-relative descriptor that poirts to 
the descriptor just ffioved to the VALUE STACK. 
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LOAC NUMERIC ZERO 

Syntax: ZOT 

Format: 

******** 
* 0101 * 
*******"" 
CP-Ccde 

function: 

******* 
* ZOT * 
******* 

This operator ccuses a fIXEO, self-relative 
descriptor to be gener~ted and placec on the 
EVALUATION STACK. The descriptor will contair the 
number zero. 
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STACK OPERATORS -..... ~------~- ... --
NAME 

BUMP VALUE STACK POINTER 

C:UPLICATE 

0£LETE 

EXCHANGE 

FORCE VALUE STACK 

MNEMONIC ._ _____ .__ 

ev SP 

OUP 

DEL 

XCH 

FVS 

COMPANY CC~FIOENTIAL 
81800/81700 SOL S-LANGUAGE 

r.s. #2201 2389 

OP CCDE ARGUt-'Et\TS _ ____ ...... _ ...... .-.- ... -........ 

1111 lC 1011 

1100 00 

1111 oc 0011 

1011 00 

1100 0 1 

3-81 
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BUMP VALUE STACK POINTER 
******** 
* BVSP * 
**.*****'* 

Syntax: BVSP 

forll'at: 

**************** 
* 1111 10 1011 * 
**********•***** 

OP-Cede 

f1.Jnction: 

a. lhe descriptor on t~e top of the NA~E STACK must be a 
simple. non-self-relative descriptor, that points tc 
the top of the VAL~E STACK. 

b. The low order 16 bits of the value described by the 
descriptor on the tcp of the EVALUATIO~ STACK are put 
into the length field of the descriptor en top cf the 
NAME STACK. 

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

NOTE: This operator is not generated by the SDL compiler after 
the IV.O release. 
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DELETE 

format: 

********'******** 
* 1111 00 0011 * 
**************** 

OP-Code 

function: 

COMPA~Y CC~FICE~TIAL 
B1800/E1700 SCL S-LANGUAGE 

P.S. #2201 2389 

**•**** 
* DEL * 
••••••• 

The top descriptor en the EVALUATIO~ STACK is deletec 
alonq with its associated value in the VALUE STACK if 
the name-~alue bit is on. 
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DUPLICATE 

Syntax: DUP 

fcrrrat: 

*********** 
* 1100 oc * 
*********** 

OP-Code 

function: 

COMPA~Y CCNfIDE~TIAL 

81800/EllCO SCL S-LANGUAGE 
P.S. #2201 2389 

******* 
• OUP * 
******* 

a. lhis operator takes the 4E bit Csimple> cescri~tor on 
the top of the EVALUATIO~ STACK, cuplicates it 
exactly and pushes it onto the top ot the EVALUATION 
STACK. 

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

Syntax: FVS 

fcrttat: 

*********** 
* 1100 01 * 
*********** 

CP-Code 

function: 

COMPANY CCNFIDE~TIAL 

81800/E1700 SOL S-LA~GUAGE 

P.s. 112201 2389 

******* 
* FVS * 
******* 

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

b. If the operand is a non-self-relative value, no 
acticn is taken. Otherwise the operand is ccnverteo 
to a non-self-relative value by copying its data to 
the top of the VALUE STACK, setting its cescriptcr's 
address field to the copied data and changing the 
type field to non-self-relative value. 
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EXCl-iANGE 

Syntax: XCH 

Format: 

*********** 
* 1011 oc * 
*********** 

OP-Ccae 

Function: 

COMPAN~ CC~FIDENTIAL 
Bl800/E1700 SCL S-LANGUAGE 

P.s. #2201 2389 

* XCH * 
******* 

a. Thi~ operator swaps the two top descriptors or the 
EVALUATION STACK. 

b. Both entries will always be 48 bit <sirr·ple> 
descriptors. 

c. lhe name-value bit may te set in one- but ~ct beth, 
of the descriptors. 
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PROCECURE OPERATORS 

-------------------
NAME 

CALL 

IF lHEN 

If THEN ELSE 

CASE 

UNDO 

UNDC CONDIT ION ALLY 

RETURN 

RETURN FORMAL CHECK 

EXIT 

CYCLE 

MARK STACK 

MARK STACK ANC UPDATE 

ENA6LE-OISA8LE lNTERRUPTS 

EXIT-ENABLE INTERRUPTS 

CO-ROUTINE EN TRY 

CO-f;OUTINE EXIT 

HNEMCNIC ,_,..._ __ .__._ 

CALL 

If TH 

IFEL 

CASE 

UNDO 

UNDC 

RTRN 

RTNC 

EXIT 

CYCL 

MKS 

MKU 

EOI 

XTEI 

CNTR 

CXIT 

.J- 0 f 

CC~PANY CCNFIDE~TIAL 
Ble00/61100 SOL s-LANGUAGE 

P.S. #2201 2389 

CP CCDE ARGUt-'ENTS 
-----~---- ....... ~-------~ 

0111 TYPE-SEG-
PAGE-OISP 

1001 TYP£-SEG-
PAGE-CISP 

11Cl lC AODR T'fPE,,TYPE-
SEG-PAGE-OISP 

1111 01 0100 . # CF A I:OR,, ADOR 
TYPE• TYPE-SEG· 
PAGE-CISP,, ••• ,, 
TYPE-SEG-PAGE-
OISP 

1000 # Cf LEVELS 

1111 01 0011 # Cf LEVELS 

1111 01 0101 fl. OF LEVELS 

1111 11 1101 001 # OF L£VELS, 
TYPE,,LENGTH 

1101 1 1 ' Of LEVELS 

1110 11 DISPLACEME~T 

1011 11 

1111 01 1 11 1 LL 

1111 11 0101 v 

1111 1 1 0110 V.# OF LEV£LS 

1111 1 1 1010 000 

1111 1 1 1010 001 fl. Of LEVELS 
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CALL 

Syntax: CALL <Code Address> 

Fora:at: 

*************** 
* 0111 * * 
*************** 
OP-Code * 

* 

CCMPA~Y CCNFtOE~TIAL 
Ble00/81700 SOL S-LA~(UAGE 

P.S. #2201 2389 

******** 
* C~ll * 
******** 

*** Type~ Segment. Displacement 

functicn: 

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

3-68 

b. T h e l o c a t i a n ( p a g e n um b e r , s e 9 m e r t n·u n: b er , 
displacement> of the first bit fctlcwing the 
instruction is pushed intc the PROGRAM PCINTER STACK. 

c. The code address in the instruction is used as the 
address of the next instrLction to execute. This ~ay 
:re au i re a l o o k ·up i n th e segment d i ct i on a r y t o t o cat. e 
the segment. 



BURROUGHS CCRPORATION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

COMPA~Y CCNtIDENTIAL 
81800/81700 SOL S-LANGUAGE 

P.S. 12201 2389 

CASE 
******** 
* CASE * 
******** 

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

format: 

*************************************************** 
* 1111 01 ClCC * * * * * 
*************************************************** 

CP-Code * * * * 
* * *************** 
* * * 
* * * 
* fr *** CAll addresses are 

* * of types specified 
* * by <Address Type> 

* * unless they are 
* * riull>. 

* * 

* *** 1 Bits Code 
* address type 

* 
*** 8 Bits 

' of addresses 

function: 

a. ~n operand is expected to be on the EVALUATION STACK. 

b. 

The value of this operand is usec to select or.e of 
the code addresses. 0 selects the first address- 1 
the second• etc. 

When the value is out of range, 
cccurs. 

an error interrupt 
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COMPANV CG~FIDE~TIAL 
B1800/E1700 SCL S-LANGUAG£ 

P.S. #2201 2389 

c. When the proper address has been isolated a "CALL" is 
performed on that adcress. 

d. Any of the addresses may be null adcresses Ctype 
field=lll> in which case the rest of the address will 
be padded with zeros Ceve~ though the type is null 
the address size is the same as the nor-~ull 
addresses). 

e. ~hen a null address is selectec the cperaticr. is 
terminated. 



BUR~OUGHS CORPORATION 
CCMPUTER SYST£~S GROUP 
SANTA BARBARA PLANT 

COROUTINE ENTRY 

Syntax: CNTR 

format: 

******************** 
* 1111 11 lClO COC * 
******************** 

OP-Code 

COMPA~Y.CCNFIOE~TIAL 
81800/81700 SOL S-LA~GUAGE 

P.S. #2201 2389 

******** 
* C~TR * 
******** 

The table asscciated with each of the co-routine operators has the 
follo~ing fcrrrat. 

function: 

DECLARE 

01 TASLE, 

02 NU~9ER.OF.ENTRIES 

02 ENTRY.ADDRESS BITC32) ... 

02 PPS.COPY<lE> BIT<32), 

a. lhe descriptor on the top of the £VALUATION STACK 
will contain the address of TABLE. 

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

c. The number of elements of PPS.ccpy, specif iec by 



BURROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

COMPANY CCNFIDE~TIAL 
01800/e1700 SCL S-LANGUAGE 

P.S. #2201 2389 

NUMBER.Qf.ENlRIES is pushed cnto the PRCGRAM PCI~TER 
STACK. 

d. The address of the next instruction is taken from 
ENTRY.ADDRESS. 



BURRO~G~S CORPORATION 
COMPUTER SYSTEMS GRQUP 
SANTA BARBARA PLANT 

CO-FOUTINE EXIT 

COMFA~Y CC~FICENTIAL 
81800/81700 SDL S-LANGUAGE 

P .. S. #2201 2389 

••••**** 
* CXIT * 
******** 

Syntax: CXIT <# of Levels to exit> 

forrr.at: 

*************************** 
* 1111 11 1010 001 * * 
*************************** 

OP-Cece * 
* 
*** 4 Bits, specifies rumter 

of levels tc exit. 

See CNTR for TABLE format. 

a. The descriptor on the top of the EVALUATION STACK 
will contain the address of TA9LE. 

b. Number of levels is stored in NUMEER.CF.E~TRIES. 



BURRC~GHS CCRPO~ATION 

CCMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

COMPA~Y CC~FIDENTIAL 

B1800/e1700 SCL S-LANGU~GE 

P.S. #2201 2389 

c. lhe current code adoress is stored in E~TRY.ACCRESS. 

d. The number of entries on the top of the PROGRAM 
POINTER STACK. <specified by # cf levels> is ccpiea 
to PPS.COPY CO> through FPS.COPY (# OP levels-1) if 
the # of levels is o. nothing is copied. 

e. An UNDO is perfor~ed. using the # of levels as the 
nu~ber of entries to pop off th~ PRCG~AM PCINTER 
STACK. 



BURROVGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANTA 8AR8ARA PLANT 

CYCLE 

Syntax: CYCL <displacement> 

Format: 

******************* 
* 1110 11 * * 
******************* 

OP-Code • 
* 

COMPANY CCNFIOE~TIAL 
B1800/E1700 SOL S-LANGUAGE 

P.S. #2201 2389 

******** 
* CYCL * 
******** 

*** 12 bits, specifies the relative branch adoress 

function: 

a. ~hen the twelve hits are read by the prccessor, 
program pointer will point the the first bit of 
next instruction. 

the 
the 

b. The twelve bit displacement is theP subtracted from 
the program pointer to give a new next instruction 
address. 

c. This operator does not cause a change in code 
segment. 
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CO~PA~Y CC~FICE~TIAL 
B1800/El700 SCL S-LANGUAGE 

P.S. #2201 2389 

ENABLE OISA8LE INTERRUPTS 
******* 
* EDI * 
******* 

Syntax: EDI <Enable-disable tit> 

Fermat: 

********************* 
* 1111 11 0101 * * 
********************* 

CP-Code * 

* 

function: 

Disable 

Enable 

*** 1 bitr 0 => Enable 
1 =>Disable 

a. Disable extracts frcm the interrupt o~eue a high 
priority interrupt 8nd places the port- charnelr ano 
reference address associated with it on tcp cf the 
EVALUATION STACK. 

b. lhe MCP's high-priority interrupt handlirg routi~e is 
entered Cvia a CALL). If there is r.o high priority 
interrupt in the cueue the next in lire S-cp is 
executed. 

a. Enable checks the interrupt oueue for a high pricrity 
interrupt; if one exists it places the associatea 
port, channel, anc reference address in the 



BURRO~GHS CCRPORATION 
CCMPUTER SYSTEMS GFOUP 
SANTA BARBARA PLANl 

COMPANY CC~FIOE~TIAL 

81800/81700 SOL S·LANCUAG~ 

P.S. ~2201 2369 

EVALUATION STACK. 

b. A CALL to the MCP•s high priority interrupt 
routine is then performed. If no high 
interrupt exists an UNDO is performed• to 
~andling of high pricrity interrupts. 

NOTE: for MCP use only. 

hard ling 
priority 

ter"irate 
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EXIT 
***'***** 
* EXIT * 
******** 

Syntax: EXIT <# of Levels> 

fcrrr.at: 

******************* 
* 1101 11 '• # * 
******************* 

OP-Code * 
* 
*** Number of levels to exit C4 bitsl 

Functicn: Refer to Control Stack Mechanism 

a. CISPLAY and CONTRCL STACK are updated by the 
following algorithm: 

CURRENT.NSP:=CS.~SPCTCSP:=CSP:=CSF-1>; 

CURRENT.VSP:=CS.VSPCCSP>; 

DO SEARCH FOREVER: 

If CS.EXITEO.LLCTCSP> = 0 THE~ u~oc SEARCHi 

If CURRENT.LL= CS.E~TEREC.LLCTCSF:=TCSF-1> THEN 

oo; 

OISPLAYCCURRE~T.tL>:=CS.~SPCTCSP>; 

UNDO SEARCH; 

ENO; 

END SEARCH; 



BURROUGHS CORPORATIO~ 

COMPUTER SYSTEMS GROUP 
S-NTA BARBARA PLANT 

CUHRENT.LL:=C5.EXITED.LL<CSP>J 

CGMPA~Y CC~FICE~TIAL 
81800/EllOO SCL S-LA~GUAGE 

P.s. 12201 2389 

3-99 

b. An UNDO is oerformed on the PRCGRA~ PCI~TEn STACK, 
vsing the number of levels given in the irstruction. 



BURROUG~S CCRPORATION 
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If THEN ELSE 

COMPA~Y CC~FICE~TIAL 

B1800/E1700 SCL S-LAN(UAGE 
P.S. #2201 2389 

******** 
* IFEL * 
***'***** 

Syntax: lfEL <Address Type><Code Address><Code Accress> 

fcrniat: 

********************************** 
* 1101 10 * * * 
********************************** 

OP-Code * 
* 
* 
* 

* 
* 
fr 

* 

* 
* 
* 
* 
* 

* 
* 
••• Type, Segment. Displacement 

*** Type• Segment, Displacement 

*** Address Type, 'l Bi ts 

The type of both cede addresses must be the sarre as the <A~dress 

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

function: 

a. An operand is taken from the EVALUATIO~ STACK. The 
rightmost bit of the value of the operaPd is 
examined .. 

b. If true then• 

1 = True 
C =false 

1. A CALL instruction is executed usirg the first 
code address. 



BURROUGHS CORPORATION 
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c. If false then~ 

COMPANY cc~rIDE~TIAL 

B1800/E1700 SDL S-LA~GUAGE 
P.s. #2201 2389 

3-101 

1. A CALL instruction is executed usi~g the second 
cede address. 

d •. The return code address that is pushec intc the 
PROGRAM POINTER STACK by the call points tc the bit 
following this instruction. 
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If THEN 
******** 
* If Tt< * 
******** 

Syntax: Ifl~ <Code Address> 

Fermat: 

**************** 
* 1001 * * 
**************** 
OP-Cece * 

function: 

a. 

* *** Type, Segment~ Displacement 

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

1 = True 
C = False 

EVALUATIGf\ 
of the 

STACK. 
operand 

The 
i s 

b. If true then# 

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

2. The return code address that is pushed intc the 
P~OGRAM POINTER STACK points to the bit following 
this instruction. 

c. If false then~ 

1. This instruction is terminateo ar.a the next 
instruction in line is executeo. 



BURROUGHS CORPORATION 
CCMPUTER SYSTEMS GRJuP 
SANTA B~RBARA PLANT 

MARK STACK 

Syntax: MKS 

Forrr.at: 

*********** 
* 1011 11 * 
*********** 

CP-Code 

function: 

Refer to CONTROL STACK mechanism 

COMPA~Y CC~fICE~TIAL 

Bl800/E1700 SCL S-LANGUAGE 
p. s. '2 2 0 1 2 38 9 

**fr**** 
* ~KS * 

**•**** 

The CONTRCL SlACK is updated by the following algoritha: 

CS.NSPCCSPl:=CURRENT.NSP; 

CS.£XITED.LLCCSP>:=CURRE~T.LL; 

CS.ENTEREO.LLCCSP>:=C; 

CS.VSPCCSP>:=CURRENT.vsp; 

CSP:=CSP + li 



BUR~OUG~S CCRPORATION 
CCMPUTlR SYSTEMS GROUP 
SANTA BARBARA PLANT 

MARK STACK AND UPDATE 

Syntax: MKU. <Lexie Level> 

forrrat: 

************************ 
* 1111 01 1111 * * 
************************ 

OP-Code * 
* 
*** 4 bits~ LL 

COMPA~Y CC~FICE~TIAL 

81800/E1700 SCL S·LANGUAGE 
P.S. #2201 2389 

******* 
* MKU * 
******* 

Lexie Level being entered. 

function: 

Refer to CONTROL STACK ~echanism 

The CONTROL STACK and DISPLAY are updatec by the follow;ng 
algcrithrn: 

CSP.NSP(CSP>:=CURRENT.~SF 

CS.EXITEO.LLCCSP>:=CURRENT.Lli 

CS.ENlEREO.LLCCSP>:=CURRE~T.LL:=LLi 

CS.VSPCCSP>:=CURRENT.VSP; 

CSP:=CSP+li 

DISPLAY<CURRENT.LLl:=CURRENT.NSPi 
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COHPA~Y CCNFIDENTIAL 
81800/81700 SOL S-LANGUAGE 

P.S. #2201 2389 

***•**** 
* RT t-. C • 
***•**** 

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

format: 

* 1111 11 1101 001 * * * 
******************************~·~····--··· 

OP-Code * * .. 
* * * 
* * *** Length field (6 or 17 

* * bits>. Present only if 

* * length varyir.g bit i s 
* * is net set .. 
* • 
* * 
* * ""* Type (8 bits> 
* 
* 
*** Number of levels 

function: 

Refer to Control Stack Mechanis~ 

a. Type field 

Bits: 0 - Not used 

1 - Not used 

2 - Not used 

3 - Not used 
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4-5 oc BIT 
01 f I XED 
lC CHARa\CTER 
11 VARYING 

6 - Always 0 

7 - 1 i f length is varying 

b. DISPLAY and CO~TROL STACK are updatEc using the 
following algorithw; 

c. 

d. 

CURRENT.NSP:=CS.NSPCTCSP:=csp::CSF-1>; 

CURRENT.VSP:=CS.VSPCCSP>; 

00 SEARCH FOREVER; 

If CS.EXITED.LL<lCSP>=C THEN 

UNDO SEARCH; 

If CURRENT.LL=CS.ENTEREO.LLCTCSP:=TCSP-1> 

THEN 

oo; 

OISPLAYCCURRENT.LL>:=CS.~SPCTCSPJ; 

UNDO SEARCHi 

ENO; 

£NO SEARCH; 

CURRENT.LL:=CS.EXITEC.LLCCSP>; 

The value to be returned is an operand en the tcp 
the EVALUATION STACK. 

The type and length of the data must match the 
and length specified in thri instruction urless 
type or length is vary;ng. 

of 

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

f. An UNDO is perfor~ed on the PROGRAM PCINTER STACK, 
using the number of levels given in the ir.struction. 
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P.S. #2201 2389 

RETURN 
******** 
* RTRN * 
******** 

Syntax: RTRN <# cf Levels> 

for~at: 

********************* 
* 1111 01 ClCl * • 
********************* 

OP-Cede * 
* 
*** 4 8it field that soecifies 

the number of levels 

function: Refer to Control Stack Mechanism 

a. RTRN performs no check on the ty~e and lergth fields 
cf the value returned and is the return that is 
normally emitted by the compiler. ~TNC cces perfor~ 

checking and is available as a corrpiter option. 

b. The value to be ret~rned is an operand en the tcp of 
the EVALUATION STACK. 

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

d. DISPLAY and CONTRGL STACK are updated by the 
following algorith~i 

CURRENT.NSP:=CS.NSPCTCSP:=CSP:=CSP-1); 

CURRENT.VSP:=CS.VSPCCSP>; 



BURROUG~S CORPORATION 
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00 SEARCH FOREVER; 

COMPA~Y CO~fID£~TIAL 
B1800/et700 SCL S-LANCUAGE 

p. s. #220 1 2 38 9 

IF CS.EXITEO.LL<TCSP>=O THEN 

UNDO SEARCH; 

IF CURRENT.Ll=CS.ENTERED.LLCTCSP:~TCSP-1> 

THEN 

co; 

OISPLAYCCURRENT.LL>~=CS.NSPCTCSP>; 

UNDO SEARCH; 

ENO; 

£ND SEARCHi 

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

3-109 

e. If the operand on the EVALUATICN STACK is not 
self-relative- the cata tc be returned is moved to 
the top of the VALLE STACK~ i.e. changed to a value 
from an address. 

f. An UNDO is perfor"ed on the PROGRAM PGI~TER STACK
using the number of levels given in the iPstructicn. 



BURROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

UNDO 

Syntax: UNCO <# of Le~els> 

format: 

************** 
* 1000 * * 
••••********** 
OP-Code * 

* 

COMPANY CO~FIOE~TIAL 
B1800/E1700 SCL S-LANGUAGE 

p.s. 12201 2389 

******** 
* Ut-\CC * 
******** 

*** 4 Bits to designate number 
of levels to undo C0-15> 

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

b. The next entry in the PRCGRAM PCINTER STACK ;s then 
used as the pointer to the next instruction. This 
entry is then ~tsc cut back from the PRCG~AM PCI~TER 

STACK. 



BUR~OUGrS CCRPORATION 
CCMPUTER SYSTEMS GROUP 
SANTA BAR8ARA PLANT 

UNDO CONDITIONAL 

Syntax: UNCC <# of levels> 

forrrat: 

********************** 
* 1111 01 0011 • * 

OP-Code * 
* 

COMPA~Y CC~fIDE~TIAL 

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

******** 
* Uf\CC * 
******** 

*** 4 Bits~ specifies number of 
levels to undo C0-15> 

function: 

3-111 

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

b. lhe rightmost bit of the operand is interrogated 

1 =TRUE 

0 = FALSE 

c. When true an UNDO operator is performed for the 
nureber of levels indicated. 

d. ~hen false the instruction is terminated and the rext 
in-line instruction is executed. 



BURROUGHS CORPORATION 
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EXIT• ENA8LE INTERRUPTS 

CO~PA~Y CC~fIDENTlAL 

Bl800/E1700 SCL S-LANGD~GE 

P.S. #2201 2389 

******** 
* XTEI * 
******** 

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

Fcrrr.at: 

*************************** 
* 1111 11 0110 * * * 
*************************** 

OP-Cede 

Function: 

* 
* 
* 
* 
* 
* 
*** 1 

0 
1 

* 
* 
*** 4 Bits~ specifies nu~ber of 

of tevels to exit 

Bit, variant to specify if U~CC er £XI1 
=> UNDO 
=>EXIT 

The execution cf XTEI is identical to that cf EXIT~ 
except that interrupts wjll be enabled before the 
operator ter~inates. 

NOTE: for MCP use only. 
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BURROUGHS CCRPORATION COMPA~Y CC~FIDE~TIAL 

CCMPUTER SYSTEMS GROUP 81800/El7CO SOL S-LANCUAGE 
SANTA BARBARA PLANT P.S. ~220 l 2389 

SEAf<C~ & SC~N OPERATORS 
~~-~-~-~~~~~~~~-----~-~ 

NAME MNEMONIC CP CCDE ARGUt'E~TS ---------- .... .- .. --~- ------ _____ ._ 

REDUCE RDUC 1111 11 1001 101 VArIAl\TS .. TYPE-
LL-OC 

SEAf;Ct-- SCL STACKS SSS 1111 1 1 1110 001 

SEARCH LINKED LIST SLL 1111 01 1010 COMP.tfiE TYP£ 

SEARC~ SERIAL LIST SSL 1111 11 1000 CCC CO~PARE TYPE 

SORT SEARCH SSCH 1111 11 1011 100 

THREAD VECTOR TVEC 1111 11 1011 001 

INITl~LIZE VECTOR IVEC 1111 1 1 1011 000 

SORT STEP OOkN SSD 1111 11 1011 010 

SORT Sr. AP s s ;ip 1111 1 1 1011 101 

SORT UNFJLOCK UBU< 1111 11 1011 011 

DELIMITED TOXEN OTKN 1111 1 l 1001 001 TYPE-LL-ac~ 
DEL 1 ~ CEL2 

NEXT TOKEN f\TKN 1111 11 1001 oco TYPE-LL-DC• 
SEPARATOR,, v 

DEB LANK OBLK 1111 1 1 1001 010 TYPE-LL-QC 

CHA~ACTER Flll CHFL 1111 1 1 1001 100 

TRANSLATE XLAT 1111 11 1110 lCl 

f INC CUPLICATE CHARACTERS FDUP 1111 11 1001 011 



BURROtGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANlA BARBARA PLANT 

CHAfCACTER FILL 

Syntax: CHFL 

forr1'at: 

******************** 
* 1111 11 lCCl 100 * 
******************** 

OP-Code 

Function: 

COMPANY 'ccf\FIDENTIAL 
81800/61700 SOL S-LANGUAGE 

P.S. #2201 2389 

***"'**** 
* Ct-fl * 
******** 

a. Two operands are taken from the E~ALUATIC~ STACK. 

b. The top operand is the source. a~d must be eight bits 
in length. 

c. The second operand is the destinatioP. 

d. the source descriptor may be self-relativE or 
ron-self-relative. 

e. The eight bits the source field· is mcved 
left-justified into the dest;naticn field. 
repeatedly. until the destination field is fillec. 
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FINC CUPLICATE CHARACTERS 

Syntax: FOLP <Data Address><Data Address> 

Format: 

************************************ 
* 1111 11 1001 011 * LL.CN * LL-C~ * 
************************************ 

OP-Cede 

Function: 

* 
* 

* 
* 

********* 
* 
* 
* 

Variable size depencing 
on type Held. 

******** 
* Ft:UP * 
******** 

a. The text to be scanned is 1nitially described by the 
first data address. 

b. The 
text. 

second data adcress describes the ~on-duplicate 

c. The text wilt be scanned unt;l three er rrore 
duplicate characters are founc. 

d. lpon return the text descriptor is r.cdif iEd tc 
describe the remaining text. 

e. The non-duplicate text de.scriptor is modified to 
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P.S. #2201 2389 

describe the non·duoticated text that was scannec. 

f. The number cf duplicate characters will be left as a 
24 bit item on the top of the EVALUATIC~ STACK. 

g. ·The duplicated character will be left as the second 
item on the EVALUATION STACK ano will be of type 
CHARACTER. length 1 •. 



BURROUGHS CORPORATION 
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DELIMITED TOXEN 

COMPANY Cu~f IDE~TIAL 

81800/61700 SCL S·LA~CUAGE 

P.S. #2201 2389 

******** 
* OTKN * 
******** 

Syntax: OTKN <Data Address><Delimiters> 

Format: 

* 1111 11 1001 001 * LL~ON * * 
************•*********************** 

OP-Code 

function: 

* 
• 
* • 
* 
* 

* 
* *** 16 Bits specif;es cel;miters 

C2 characters> 

*** Variable size depending on 
type bits in this fielc. 

3-117 

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

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 fourt. 

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

e. A descriptor is left on top of the EVAL~ATION STACK 
that is: 
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1. Non-self-relative. 

CCMPA~Y CC~FIOE~TIAL 

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

2. The address is t~e address of token-start. 

3. The length is eGual to the current ad~ress minus 
token-start. 

f. The address field of the ~A~E STACK dE5cri~tcr for 
first character is set to the current aocress. 



BURROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

DEBLANK 

Syntax: OBLK <Data Address> 

format: 

**************************** 
* 1111 11 10Cl 01C * LL~CN * 
**************************** 

OP-Code * 
* 

CCMFA~Y CCNFICE~TIAL 

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

******** 
* DBLK * 
******** 

*** Variatle size depending on 
type bits ir this fiela. 

Function: 

3-119 

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

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

c. lhe address of the first non-blark chara~ter fotnd is 
put into the address field of the descriptor 
described by <Data Address>. 



BURROUGHS CCRPORATICN 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

INITIALIZE VECTOR 

Syntax: tVEC 

Format: 

******************** 
* 1111 11 1011 CCC * 
******************** 

OP-Cece 

CCMPANY CONFIDENTIAL 
81800/81100 SCL S-LANGUAGE 

P.S. #2201 2389 

******** 
• l'JEC * 
***'***** 

See SSD for keys table format. 

VECTOR TABLE 

24 Bits 24 Bits 2.C. '3its 24 Bits 4 Bits 
*****************************•****************************** 
* 
* 
* 

VECTCR 
BASE 

ADDRESS 

* VECTOR 
* LEVEL.1 
* SIZE 

* • 

KEY 
TABLE 

ADDRESS 

* 
* 
* 

~ECTOR 

l I l-1 IT 
SIZE 

* 
* FLAGS • 
* * 

************************************************************ 

SORT VECTOR 

2 10 20 
******************************************** 
* * * VECTCR EL E t'E NT. 1 * 
* * * RECORD * 
* FLAGS * LINK * ADDRESS * 
* * * VECTCR EL E f'E NT. n * 
******************************************** 

function: 

3-120 



BURRQ~GHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

COMPANY CC~fIOENTIAL 

81800/81100 SOL S-LANGUAGE 
P.S. #2201 2369 

This operator is similar to Thread Vector~ with the 
exception that: 

1. The vector has never been initialized <had a 
winner> • 

. 2. The initial value of the bit displacement into 
the vector is zero CO>. 

3. Each new value ·js incremented by 64. <Vector 
element length * 2>. 



BURROUGHS CCRPORATION 
CCMPUTER SYSTEMS GROUP 
SANTA 8AR8ARA PLANT 

COMPANY CCNFIOE~TIAL 

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

NEXT TOKEN 

Syntax: N~TN. <Data Address><Separator> 
<Numeric-to-Alpha Indicator> 

format: 

* 1111 11 lCOl 000 * LLrON * * * 
****************************************** 

OP-Code 

functicr.: 

* 
* • 
* 
• 
* 
* 
* 
* 

* 

* 
* 
* 
* 
* 

* 
* 
*** 1 Bit 

l\umer;c-tc-Alpha 
Indicator 

*** 8 Bits, specifies a 
separator 

*** Var;atle size ceperding er 
type in this field 

******** 
* NTKN * 
******** 

a. The descriptor described by data address is usec to 
access the first source character. 

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

c. If this character is a snecial character Ctess than 
~A") then set the current aadress to token-start +8 
and go to Cg>. 

d. If the numeric-to-alpha indicator is set Cllr then 



BURROUGHS CORPORATION 
CCMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

CO~PA~Y CCNfICE~TIAl 

B1800/B1700 SDL S-LA~GUAGE 

P.S. #2201 2389 

set stopper to "A". 

e. If the numeric-to-alpha indicator is not set COl and 
the first character is nu~eric then set stopper tc 
"0". Otherwisep set stopper to "A". 

f •. Sequentially compare characters to stopper until one 
is found which is less than stooper and Pot eo~al to 
"separator". The current address will pci~t to this 
character. 

g. ~ descriptor is left on top of the EVALUATICN STACK 
that is: 

1. Non-self-relative of type character. 

2. The address is the address of token-start. 

3. The length is ecu~l to the current address minus 
token-start. 

~. The data address for first character is set ·tc the 
current address. 

i. It is assumed that a special character such as 
kill follow the image to te scanned~ in order 
scanning will terminate. 

"%" 
that 

··n·.· ·.· . .,,. i ! 

' 



8URFOUG~S CCRPORATION 
CCMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

COMPANY CGNFIDE~TIAL 
BlS00/81700 SOL S-LANGUAGE 

P.S. #2201 2389 

REDUCE 
***'***** 
* RCUC * 
******** 

Syntax: ROUC <Type><Result.f lag><Ohject>C<Result>l 

Format: 

* 1111 11 1001 101 * * * * LL• GN * LL• ON * 

OP-Code * 
* 
* 
* 
* 
* 
* 
* 
* 

* 
* 
* 
* 

* • 
* * 

* 

Function: 

* 
* 
* 
* 
* 

* * 

* 
* 
* 
* 
• 
* 

* 
* 
* 
* 
• 

*** Data address 
<Presert if result 
flag is cnl 

*** Data acdress 

*** 1 0it~ 1 implies result presert 

* *** 1 Bit. O => left-to-right scan 
* 1 => right-to-left scan 
* 
*** 2 Oitsr 00 Unuseo 

01 => NEG 
10 => Etl 
11 => If\ 

a. The character string located by the cbject data 
address is scanned in the direction indicated for a 
character which satisfies a prescribed conciticn. 

1. If the type is EQL• an operard is taken frorr the 
EVALUATION STACK which must be 8 bits in length. 
The condition is satisifed ty a character "hich 
is the same as this operand. 



BURROlGHS CORPORATION 
CCHPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

CCMPA~Y cc~rIDE~TIAL 

81800/81700 SCL S-LANGUAGE 
P.S. #2201 2369 

2. If the type is ~EQ- an operand is taken as in the 
EQL case, but the condition is satisfied by a 
character which is different frorr. the operanc. 

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

Note: If the operand does not meet the length 
reauirements, an errcr will be generated. 

b. The scan terminates when either a character is fcund 
satisfying the cordition, or the object strirg is 
exhausted. At termin~tion, a one-bit result is left 
on the EVALCATION STACK• @Cl>O~ if nc satisfying 
character was found or a ;ct>l~ if the character ~as 
found. In additior, the descriptor of cbject Cdnd 
that of result• if present> is upcatec: 

1. If the di rec ti en i 5 left-to-right: 

A 'f = A + x 
0 0 

l t - L - x 
0 0 

A t = A 
r 0 

l " = x 
r 

2. If the direction was .r; ght·to-left: 

A • = A 
0 0 

l ' : x + 8 
0 

A • = A + x .. 8 
I' 0 



BURROUGHS CORPORATION 
COMPUTER SYSlEHS GROUP 
SANTA BARBARA PLANT 

COMPANY CONFICENTIAL 
81800/81700 SCL S-LAN(UAGE 

p.s. 12201 2389 

l • = .,. 

\ilhere: 

l - <x + E> 
0 

A is the original address of object 
0 

A ' is the new address of object 
0 

l is the origir.al length of object 
0 

L ' is the new length of object 
0 

A I i s the new address of result 
r 

l • is the new length of result 
r 

x is the difference tetween the ad~ress cf the 
charectar satisfyi~g the conciticn ar.d the 
original address of object. 

Note: Len3ths here are calculated in bits 
though they are character strings. 
type field of the result cescriptcr 
always be set to non-self-relative 
CHARACTER. 

even 
The 
will 



BURROUGHS CORPORATION 
CCMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

SEARC~ LINKED LIST 

Syntax: SLL<Co~pare Type> 

· format: 

********************** 
* 1111 01 1010 * * 
********************** 

OP-Code * 
* 
fr 

CCMPA~Y CC~F1CE~TIAL 
B1600/El700 SCL S-LANGUAGE 

P.S .. #2201 2389 

******* 
* Sll * 
******* 

*** 3 Bits, specifies compare type 

The compare type specifies the desired relaticn. It is encooed as 
folloks: 

function: 

1 - Greater than 
2 - Less than 
3 - Not equal to 
4 - Equal to 
5 - Greater than or equal to 
6 - Less than or equal to 

a. Four descriptors are exoecteci to be en the top cf the 
EVALUATION STACK. these descriptors represent the 
following items: 



BURROUGHS CCRPORATION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

COMPANY ·CCNFIOE~TIAL 
ate00/81700 SCL S-LA~GUAGE 

p.s. 12201 2389 

Descriptor >-eaning 

first< top> 
Secord 
Third 
fovrth 

link Locatior. 
Compare Variable 
Compare Fielc Locaticn 
Structure Address 

1. Link Location is a template which cescribes the 
field i n the structure which cont a iris the base 
relative address of the next structure to be 
examined. 

2. Compare Variable determines the value to be 
compar9d to the structure. Its ler.gth must be 
less than or equal to 24. 

3. Compare Field Lccation is a template whose lergth 
fie Ld i s the length of the field to \olh i ch ccrrpare 
variable i s tc . be compared and whcse acciress 
field i s the off sat Cin the structure> of the 
field to be ccmi::ared against. The ler.gth must be 
less than or eaual to 24. 

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

b. The linked list is searched until either the 

c. 

comparison succeeds or the end of the list is fcLnd. 
The last element of the list must have a link field 
l-lith binary l's Ci .. e. ~FfffFf@ if the lir.k field is 
24 bits wide>. 

If the search succeeds, then the 
address cf the current structure is 
EVALUATION STACK as B 24 tit-value. 

tase 
left 

relativ·e 
on the 



BURROUGHS CORPORATION 
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CCMPAt\·Y CCNFIDE~TIAL 
01800/81700 SOL S-LA~GUAGE 

P.S. #2201 2389 

d. If the search fails, then ~Ffffffd is the value left 
en the EVALUATION STACK. 

NOTE: This operator ~ill not terminate if it is unable 
to make a successful comparison and cannot f ina the end 
of the list <a link fielc of all l's>. 



BURROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

SORT SEARCH 

Syntax: SSCH 

format: 

******************** 
* 1111 11 lCll lCC • 
******************** 

OP-Code 

See SSO fer keys table format. 

function: 

a. This operator expects 
EVALUATION STACK. 

COMPAf\Y ·cCNFIOE~TIAl 
B1800/E1700 SOL S-LANGUAGE 

P.S. #2201 2389 

******** 
* SSCH * 
******** 

two items to be on tne 

1. The top item is the buffer li"it a~dress. 

Bits 

2. The second item is 
control table. 

the address of the search 

SEARCH CO~TROL TABLE 

24 24 24 24 24 
**********************••····························~··· 

* 
* 
* 
* 

CONTROL * KEY 
RECORD * TA8LE 
ADDRESS * ADDRESS 

• 

• 
* 
* 
• 

CURREf'tT • 
RECORC * 
INDEX * 

• 

SCAN * 
& * 

CCMPARE * 
TYPE * 

RECORC 
SIZE * 

* 
* 
• 

******************************************************** 

b. SSCH compares each record in a buffer with a cc~trol 
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P.S. #2201 2389 

record on a specifiec key. 

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

d. lhe compare can te fer 

3. 

1. LSS <less than> 
2. LEQ Cless than or equal to) 
3. GEQ <greater than or eoual to> 

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

comi:arison 
·returr:ed. 



BURROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

SORT STEP 00\r.N 

Syntax: SSD 

format: 

******************** 
* 1111 11 1011 010 * 
******************** 

OP-Code 

KEYS TABLE 

4 Bits 12 Bits 

COMPAf\Y °CCl\f IDEt-.T IAL 
01800/E1700 SCL S·LANCUAGE 

P.S. 12201 2389 

******* 
* SSC * 
******* 

20 Bits 
*********************************************~**** 

* 
* ·- -1- -
·- -·- -
* v 
* 

FLAGS 

Functicr.: 

* * * 

·- - -1- - -·- - - - ... - - -· I ·- - - - -1- - -·- - - - -·- - - - -· 
* v * v * 
* * * 

LENGTH OISPLACEtJENT 

a. This operator ex~ects three ;terns to be or. the 
EVALUATION STACK. 

1. The value of the top item is the key 
address. 

table 

2. The second and third itew.s are the left and right 
record addresses respectively. 



BURROUGHS CORPORATION 
CCMPUTER SYSTEMS GROUP 
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CCMPA~Y CC~FIOE~TlAL 

8180-0/81700 SDL S-LANGUAGE 
P .. S. #2201 23d9 

b. The left and right records are ccmpared acccrdi~g to 
the keys and return a value of one Cl> when the right 
record is greater. accoraing to the keys, thar. the 
left record. 



BURROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

SEARCH SERIAL LIST 

Syntax: SSL <Compare Type> 

Format: 

************************** 
* 1111 11 lCCC COC • * 
************************** 

OP-Code * 
* 

COMPANY CCNFIOE~TIAL 

81800/61700 SOL S-LANGUAGE 
P.S. #2201 2369 

******* 
• SSL * 
ti••**** 

*** 3 Bits~ specifies ccmpare type 

The co~pare type specifies the desired relaticn. It is encoceo as 
follows: 

function: 

1 = Greater than 

2 = less than 

3 = Not equal to 

4 = fqual 

5 = Greater than or equal to 

6 = Less than or equal tc 

a. Four descriptors are expected to be on the top cf the 
EVALUATIO~ STACK. These descriptors represent the 
follcloiing items. 



BURROUGHS CORPORATION 
COMPUTER SYSTE~S GROUP 
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Descriptor 

first< top) 
Secord 
Third 
Fourth 

Meaning 

COMPA~Y CC~FID£~TIAL 

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

Table Length 
Compare Value 
First Item 
Cotrpcre field 

1. Table length ;s the length~ in bits. of the table 
to be searched. 

2. Compare Value determines the value tc be cc"pared 
to the structure. Its length can be greater than 
24. 

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

of the 
are of 

4. Compare field gi.ves the length and the cffset 
within the structure of the field to wrich 
Compare Value is to be compared. Unlike SLL• the 
length may be greater than 24 bits. 

b. the serial list of items is searchec begir.r.ing ~ith 

iirst item until Compare Value satisfies Ccro~are Type 
with Compare field, or until the end of the li~t ;s 
·reached. 



BURROUGHS CORPORATION 
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P.S. #2201 2389 

c. If the search succeedsp then the base relative 
address of the item containing the "successful" 
compare field is left on the top of the EVALUATION 
STACK and a 1-bit value of 1 <one> is left as the 
second item on the EV~LUATION STACK. 

d. If the search fails- then the end adcress of the 
table • 1 is left on the top of the EVALUATION STACK, 
and a 1-bit value cf O <zero> is left as the second 
item on the EVALUATICN STACK. 



BURROUGHS CCRPORATION 
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COMPA~Y CC~FIOE~TIAL 

01800/E1700 SDL S-LANGUAGE 
P.S. #2201 2389 

SEARCH SOL STACKS 
******* 
* SSS * 
******* 

Syntax: SSS 

Format: 

******************** 
* 1111 11 1110 001 * 
******************** 

OP-Ced a 

Function: 

a. four ope~ands are removed frcm the EVALUATION STACK. 

firstCtop> - Stack Base 
Second - Stack Tep 
Third - Compare Base 
fourth - Compare Top 

b. The stack to be searched will consist of SOL 
descriptors and will be searched from base to tcp Cor 
vice versa> for a simple descriptor whose acdress 
lies between compare base and compare top. 

c. Array descriptors and self-relative des~rictors may 
be ignored. 

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

e. If the search is rot successful then a one bit value 
cf <O> is left on the top of the EVALUATIC~ STACK. 



BU~ROUGnS CORPORATION 
CCHPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

SORT SWAP 

Syntax: SS~P 

format: 

******************** 
* 1111 11 1011 101 * 
******************** 

OP-Code 

Function: 

COMPA~Y CC~FICE~TIAL 

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

******** 
* SShP * 
******** 

a. This operator pops tho operands off the EVALUATIO~ 
STACK. 

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

c. When the two fields are cf unecual length, the 
is limited to the length of the shorter fielc. 
longer field is tilled from the left; lck crder 
are undisturbed. 

swap 
The 

bits 



BURFOUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANTA BAR9ARA PLANT 

THREAD VECTOR 

Syntax: TVEC 

format: 

******************** 
* 1111 11 1011 001 * 
************•******* 

OP-Code 

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

. function: 

COMPA~Y CC~FIOE~TIAL 

B1800/8170C SOL S-LA~GUAG£ 

P.S. 12201 2389 

******** 
* T\JEC * 
******** 

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

1. The top item is a bit displacement into the sort 
vector. where the two vector elements tc co~~are 
reside. 

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

b. The operator then ccmpares the two vector ele~ents 

<according to the sort keys> and stores a ~inner. 

c. When the store address is eQual to the vector limit 
the EV4LUATION STACK is cut back and the ir.strLction 
pointer advanced. 



BURRO~GHS CORPORATIO~ 

CGMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

CC~PANY CC~FIDE~TIAL 

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

d. When the store address is not equal to the vector 
limit the bit cisplacement is updated and the 
EVALUATION STACK and program pointer remain 
vnchanged. 



BURROUGHS CCRPORAlION 
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81800/BllOv sot S-LA~GUAGE 

P .. S. #2201 2389 

SORT UNBLOCK 

• 

* U8LK * 
******** 

Syntax: lJBlK 

forrrat: 

******************** 
* 1111 11 1011 011 * 
******************** 

OP-Code 

a. This operator hanc.les blocking for the sort 
~perators. It moves data from a source field to a 
destir.ation field and updates the blccking 
characteristics. 

b. Four items are expected on the EVALUATIO~ STACK. 

1. The first item is the destination ad~ress. 

2. The second itew is the source address. 

3. The third item is the length cf the data 
trans fer. 

4. The fourth item is the address of the 
wpseudo-Sort·f ib~. 

c. When the blcck count goes to zero CO> a value of one 
(1) is returned. 

d. When the block count is other than ze~o a value of 
zero CO> is returned. 



BURROUGHS CCRPORATION 
COMPUTER SYST£MS GROUP 
SANTA BARBARA PLANT 

COMPA~Y CC~FICE~TIAL 

B1800/E17CO SCL S-LANGUAGE 
P.S .. #2201 2389 

TRANSLATE 

Syntax: XLAT 

For11at: 

••***'*** 
• XLAT * 
******** 

******************** 
* 1111 11 1110 101 * 
******************** 

OP-Code 

function: 

a. Five operands are taken from the EVALUATIG~ STAC~. 

b. 

1. Oescriptcr for the result field. CAr acdress 
operand>. 

2. A self-relative descriptor whose value is 
size of the iterrs in the result f;elc ana ir 
translate table. 

the 
the 

3. The translate table. CMay be a value er an 
address operand>. 

4. A self-relative descriptor ~hose value is the 
size cf the items in the source field. 

5. A descriptor for the source field. <An address 
operand>. 

Each of the items in the source f ielc is USEC tc 
subscript in to the table to obtain an item which is 
then placed into the result field in the position 
that corresponds to the position of the original it em 
obtained from the soi.,,,rce. 



BURROUGHS CORPORATION 
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COMPA~Y CC~FICE~TIAL 
81800/81700 SOL S-LANGUAGE 

f'.S. #2201 2389 

c. This process continues until 

1. The source field is exhausted. 

2. The result field is full. 

3. An error occurs Ce.g. translate error>. 

d. If either the sourGe or the result is net a multiple 
of its respective item size then the last item 
translated or the last translatec val~e will be 
truncated as required. 

e. Beth 
less 

source and table item sizes must be eQual tc or 
than 24 bits in length, other~ise a rur-time 

error occi..rs. 

f. The table need only be large enough to accc~rcdate 
those items which will actually appear in the source. 
That is, the upper end of the table need not be 
present if it will· never be accessec. Helo.ever,, 
attempting to access a table ite~ which is beycrd the 
actual size of the table will cause a rur-time error. 



BURFOUGHS CCRPOPATION 
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MISCELLANEOUS OPERATORS 

NAME 

THAf\ISf"ER t-tESSAGE 

HASH CODE 

SWAP 

FETCH 

FETCH ANO SAVE 

CISPATCH 

HALT 

REAC CASSETTE 

LENGTH 

LOAC SPECIAL 

CLEAR ARRAY 

COMMUNICATE 

REINSTATE 

FETCH CMP 

DATA ADDRESS 

SAVE STATE 

HARI:WARE MONITOR 

OVERLAY 

PROFILE 

MNEMONIC 

)f RM 

HASH 

SWAP 

FECH 

FECS 

01 SP 

HALT 

ROCS 

LE~G 

lSP 

CLR 

COMM 

REIN 

fCfJP 

ADOR 

SV ST 

HMON 

OVLY 

PRFL 

COHPA~Y CCNFIDE~TIAL 

81800/81700 SOL S-LA~GUAGE 
P.S. #2201 23d9 

CP CCOE ARGUMENTS 

1111 11 1010 ClO CEST.VARIABLES 
SCUl1CE VArtIA8LE 

1111 11 1000 001 

1111 01 0110 

1111 00 1100 

1111 11 1110 011 

1111 01 1011 

1111 11 0010 

1111 01 0010 

1111 lC 0000 

1111 01 1110 VARIA~T 

1111 1C 0111 

1111 lC 0110 

1111 lC 0001 

1111 lC 0010 

1111 0 1 100 1 

1111 11 0001 

1111 11 0011 

1111 11 0000 

1111 10 1111 ENTR't' t\UMBER 



BURROUGHS CGRPORATION COMPANY CC~FIDE~TIAL 
COMPUTER SYSTEMS GROUP 81800/81700 SCL S-LANGUAGE 
SANTA BARBARA PLANT P.S. #2201 2 389 

PARITY ADDRESS PADR 1111 1 1 0111 

EXECUTE EXEC 1111 11 1110 010 

COMMUNICATE 1-IITH GISMO CwG 1111 11 1110 110 

ACO TIMER ADOT 1111 11 1100 000 

SUBTRACT TIMER SUBT 1111 1 1 1100 001 



BURROUGHS CORPOqATION 
CCMPUlER SYSTEMS GROUP 
SANTA BARBARA PLANT 

A CORE SS 

Syntax: ADDR 

Format: 

**************** 
* 1111 01 lCCl * 
**************** 

OP-Code 

Function: 

CO~PANY CCNFICENTIAL 
81800/E1700 SCL S-LANGUAGE 

P.S. #2201 2389 

******** 
* ACOR * 
******** 

a. A desc·r i p tor is expected to be en the top of the 
EVALUATION ST ACK. lhis des er i pt or must be 

1. Non-array 

2. Non-self-relative 

3. The name-value tit must be off. 

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

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



BURROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANTA OARBARA PLANT 

ADO TIMER, SU8TRACT TIMER 

Syntax: ~DOT <cell number> 

SUBT <cell number> 

format: 

AODT 
***************************** 
* 1111 11 1100 000 * * 
* *. *. * * *. * * * * * * * * * * * * * * * * * •1r • 

OP-Cede * 
* 

COMPA~Y ·cCf\FIOEf\TIAL 
B1800/E1700 SCL S-LANGUAGE 

P.S. #2201 2389 

***********"*** 
* ACOT * SU8T • 
*************** 

*** lE Bits specifies cell ru"ber 

SUBT 
***************************** 
* 1111 11 llCO 001 * * 
***************************** 

OP-Code * 
* 

Function: 

*** 16 Bits specifies cell nuwter 

a. lhis operator assumes that DISPLAYC18> pcints tc cell 
zero of an array of 4€-bit cells. 

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

c. The high-resoluticn timer is added <subtracted> from 
the indicated cell. 



BURROUGHS CCRPORATION 
CCMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

COMPA~Y CCNFIDE~TIAL 

BlS00/81700 SOL S-LANGUAGE 
P.S. #2201 2389 

d. An adjustment will te made to the timer tc exclude 
the time required by the cperator from being included 
in the cell time. 

e. If no high-resoluticn timer is present er. the system. 
then this operator will not change the tiKing cell. 



BURf10UGHS CCRPORATION 
COMPUTER SYSTEMS GROUP 
SANTA BAROARA PLANT 

CLEAR ARRAY 

Syntax: CLR 

Format: 

**************** 
* 1111 lC 0111 * 
******'*********• 

OP-Cede 

Functicn: 

COMPA~Y CC~FIDE~TIAL 

81800/81700 SCL S-LANGUAGE 
P.S. 12201 2389 

******* 
* CLR * 
******* 

a. The descriptor on tcp of the EVALUATION STACK wust be 
a non-paged array descriptor. 

b. When the array is of type C~ARACTEP, the array 
elements are blank filled. 

c. For any other dcta types the array elernerts will be 
zero filled. 



BURRQUGHS CCRPORATION 
CCMPUTER SYSTEMS GROUP 
SA~TA BARBARA PLANT 

COMPANY CG~fIOE~TIAL 

61800/E1700 SDL S-LANGUAGE 
P.S. #2201 2389 

COMMUNICATE 
******** 
* CCMM * 
******** 

Syntax: CO~M 

format: 

**************** 
* 1111 10 OllC • 

***********'"**** 
OP-Code 

Function: 

a. The descriptor on the top of the EVALUATIC~ STACK is 
rroved to RS.COMM~NICATE.MSG.PTR. 

b. ~hen the name-value bit is on~ it is t~rned off in 
the RS.COMMUNICATE.MSG.PTR. 

c. The descriptor is removed from the EVALUATION STACK 
and the VALUE STACK is cut back, if r.ecessary. 

d. The M-machine state is stored in th£ appropriate 
parts of the RS.~UCLEUS. 

e. The program whose RS.NULctus address is given ir the 
RS.COMMUNICATE.LR is then instatec. 



BURROUGHS CCRPORATION 
COMPUTER SYSTEMS GROUP 
SANTA BAROARA PLANT 

COMPA~Y CCNFIOE~TIAL 
81800/81700 SOL S-LA~GUAGE 

P.S .. #2201 2389 

COMMUNICATE kITH GISMO 
******* 
* CWG * 
**"***** 

Syntax: CWG 

Fortrat: 

******************** 
* 1111 11 1110 llC * 
******************** 

OP-Cede 

function: 

a. A descriptor is expectad to be on the top cf the 
EVALUATIO~ STACK. 

b. If the descriptor is self-relative 
non-self-relative by copying its data 
STACK. 

it is 
tc the 

liade 
V~LUE 

c. The address field of the cescriotor is maoe absolute 
and placed in the ftT" register. 

d. The length field is ~laced 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. 



8URROUGHS CORPORATION 
CCMPUTER SYSTEMS GROUP 
SANTA 8AROARA PLANT 

COMPA~Y CCNFICE~TIAl 

B1800/E1700 SCL S-LANGU~GE 

P.S. 12201 2389 

DISPATCH 
***'***** 
* OISP * 

******** 

Syntax: DlSP 

format: 

**************** 
* 1111 01 1011 * 
**************** 

OP-Code 

Function: 

a. Two operands are remcve~ from the EVALUATIC~ STACK. 

b. The top operand is an address cpera~d of the I/O 
descriptor to be dispatched. 

c. lhe low order 7 bits of the second cperanc shculd be 
encoded as fellows: 

***************** 
* * * 
**************•** 

* 
* 
* 
* 
* 

* 
* 
••~ 4 Bits, specifies Chanrel 

*** 3 Bits, specifies Port 

d. These two operands are passed as parameters to GISMO, 
hhich then performs the I/C operatic~. 



8UH~OUGHS CORPORATION 
CCMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

COMPA~Y CC~FIDENTIAL 

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

e. GISMO returns a value which describes the results of 
the di3patc~. A 24-bit self-relative cescriptcr is 
left on the EVAL~ATION STACK. The value has the 
following meaning. 

0 = Dispatch 'egister lockcut bit set 

1 = Successful dispatch 

2 = Successful dispatchP but missing device 



8URRO~GHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

EXECUTE 

Syntax: EXEC 

format: 

******************** 
* 1111 11 1110 010 * 
******************** 

OP-Code 

Function: 

COMPANY· CCNfIOE:NTIAL 
81800/EllOO SCL S-LANGUAGE 

P.S. #2201 2389 

******** 
• EXEC * 
******** 

The value.of the top operand on the EVAL~ATION STACK 
~ill be considered to te the next op-cede to be 
executed. This is fer the testing of experi"ertal 
cp-codes in tha inter~reter. 

This operator is not in release irter~reters. 



BURROUGHS CORPORATION 
CCHPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

FETCH COMMLNICATE MESSAGE POINTER 

Syntax: FCMP 

Format: 

**************** 
* 1111 10 0010 * 
**************** 

OP-Cede 

Function: 

a. If the RS.HCP.BIT 
~S.COMMUNICATE.MSG.PTR is 

C 0 M P A N. Y C C t\ F I 0 E f\ T I AL 
QlS00/81700 SCL S-LA~CUAGE 

P. S. #220 l 2 389 

is set 
accessec. 

******** 
* f CMP * 
******** 

then the 

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

c. The accessed field is assumec to be a descri~tor and 
is placed on the top of the EVALUATICN STACK. 



BURRUUG~S CORPORATION 
CCMPUTER SYSTEMS GROUP 
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COMPA~Y CC~FIOE~TIAL 
81800/81700 SOL S-LANGUAGE 

P.S. #2201 23e9 

FETCH• FETCH AND SAVE 
*************** 
* FECH * f ECS * 
*************** 

Syntax: FECH 
FECS 

format: 

f ECH FECS 
**************** **********~·····~··· 

* 1111 00 llCO * * 1111 11 1110 Cll * 
**************** 

OP-Code 

Function: 

a. 

OP-Code 

An operand is taken from the EVALUATIO~ STACK. 
value indicates which item is to be examined on 
Interrupt Queue CRefer to the MCP manual>. 

0 => Use the top item 

Its 
the 

-1 => Use the top high priority interruct time. 
Otherwise the value is the refererce 
address +24 of the result descri~tcr 
desired. 

b. l~c descriptors are left on the EVALUATIC~ STACK. 

1. The top item is a Bit <24> self-relative cata 
item whose value is the address of the desired 
I/O result descriptor. 

The second item is a Bit ClO> self-relative 
item whose value is the port and char.rel of 
1/0 operation. This has the following fcr~at: 

data 
the 
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81800/81700 SOL S-LANGUAGE 
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********************************A************************* 
* 1 Bit 

* 
* 
* 

* l Bit 

* 
* 
* 

* 1 Bit 

* 
* 
* 

* 3 Bits 

* 
* 

-

* 4 Bits 

* 
* 
* 

• 

High Pricrity Interrupt Unused 
Interrupt 

Port Channel 

c. "hen the operator is Fetch. then the itero is re"'cveo 
from the Interrupt Q~eue. 

d. ~hen the operator is Fetch and Save, ther the 
information is left in the Interrupt Queue. 

e. If the Interrupt Qu~ue was empty, ther. both 
descriptors have a vclue of zero <O>. 



BURROUGHS CORPORAlION 
COMPUlER SYSTEMS GROUP 
SANTA BARBARA PLANT 

HAL 1 

Syntax: HALT 

Forf!lat: 

**************** 
* 1111 11 0010 * 
**************** 

OP-Code 

Function: 

COMPA~Y CC~FICE~TIAL 

81800/EllOO SCL S-LANGUAGE 
P.S. #2201 2389 

******** 
* t-l.6LT * 
******** 

a. The M-machire state is stored in the appropriate 
parts of the RS.NUCLEUS. CRefer to the MCF manual>. 

b. The low-order 24 tits of the value of the operar.d on 
the top of the EVALLATICN STACK, is mcved tc the 
1--reg1 st er. 

c. lhis operand is popped off the EVALUATIC~ STACK and 
the M-instruction "HALTft is executed. 



BURROUGHS CCRPORATION 
CCMPUTER SYSTEMS GROUP 
SANTA BAROARA PLANT 

HASH CODE 

Syntax: HASH 

fcrmat: 

******************** 
* 1111 11 lCCC CCl * 
******************** 

OP-Cede 

Function: 

COMPANY CC~FIOENTIAL 

B1800/El700 SCL S-LANGUAGE 
P.S. #2201 2369 

******** 
* HASH * 
***'***** 

3-159 

a. The algorithm for generating the hash cede can best 
be described by an SOL procedure. 

PROCEDURE HASH.COOfClOKEN> BIT C24); 

FORMAL TCKEN CH4RACTER VARYING; 

DECLARE 

BITC24>-

c CHARACTER( l>, 

01 HASH BITC 27> ~ 

02 FILLER BITC3), 

02 TCTAL BITC24); 

IF CHASH:=L:=LENGTHCTOKEN>> > 15 THEN L:=lS; 

T:=Oi 

I• C DESCRIBES THE CHARACTER PRECEOI~G TCKEh •/ 
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b. 

OESCRIPTORCC>:=~48C008~ CAT 

DATA.ADDRESSCTOKEN> -a; 

DO HASH.IT fOREVER; 

IF L <8U~P T THEN RETURN TOTAL; 

BUMP TOTAL C·CT MOO 4)] BY NEXT.ITEMCC); 

END HASH.IT; 

END HASH.CODE; 

Each character of TCKEN is be;ng right acjustec 
field of zeros and added to TOTAL in ere of 
i;osi tions. 

********************************•************************ 
* * * * * * * * 
***********~********************************************* 

ir a 
tour 

.-iASH 

* 0------------·--C * C * T t-100 4=0 
********************************************* 
* 0---------------c • c * T t-fcd 4=1 

**************************~****************** 

* 0---------------0 * c • T ?l.od 4=2 
******************************************** 

c • T Mod 4= 3 
************************************** 



BURROUGHS CCRPORAT!ON 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

HARDWARE MONITOR 

Syntax: HMON 

Format: 

**************** 
* 1111 11 0011 * 
**************** 

OP-Cede 

functicn: 

CCMPANY CC~fIDE~TIAl 

81800/ElTOO SOL S-LAhGUAGE 
r.s. #2201 2389 

******** 
* H~G~ * 
******** 

a. An operand is taken fro~ the top of the EVALUATION 
STACK. 

b. The low order eight cits of the operand's value will 
besed as the operand of a wen it or 
micro-instruction. 
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P.S. #2201 2389 

LENGTH 
******•* 
* LENG • 
******** 

Syntax: tENG 

Format: 

**************** 
* 1111 10 coco * 
***************~ 

OP-Code 

Function: 

a. An operand is taken from the EVALUATICN STACK. 

b. A self-relative~ fixed result is returnee tc the top 
of the £VALUATIJN STACK, 

1. When the operand was cf type CHARACTER~ the value 
of the result is equal to the length field in the 

• operand's descriptor divicec by eight. 

2. When the operand was of ar.y type other than 
CHARACTER, the value is equal to the lePgth fiela 
in the operand's descriptor. 



BURROUGHS CCRPORATION 
COMPUTER SYSTEMS GROUP 
SANTA BARBA~A PLANT 

LO AD SP EC I Al 

Syntax: LSP Variant 

Forirat: 

********************** 
* 1111 Cl lllC * * 
********************** 

OP-Cede * 
* 

COMPANY CCNFICENTIAL 
81800/61700 SCL S-LANGUAGE 

P.s. 12201 23a9 

******* 
* lSP * 
******* 

*** S Bit Variant indicating value ~c loac 

functicn: 

a. The variant fielo indicates a value to be loacea tc 
the top:> f the EVALt:ATICf'.i STACK .. usually as a 24 bit ... 
self-relative data item. 

Va-riant 
0 
1 
2 
3 
4 
5 
6 
1 
8 
9 

10 
11 

Value 
Base register (absolute a~cress> 
Limit register Cbase relativel 
S·Memory size in bits 
H-Memcry size in bits 
CONTROL STACK top Cbase relative> 
EVALUATIO~ STACK tcp Cbase relative> 
CC~TRCL STACK size in bits 
NAME STAC~ top <base relative) 
DISPLAY gAS£ Cbase relative> 
CONSOLE S~ITCHES 
SPO.INPUT.PRESE~T Cl tit> 
PROGRAM.S~ITCHES C40 bits) 



BURROUGHS CCRPORATION 
CCMPUTER SYSTEMS GROUP 
SANTA UAR8ARA PLANT 

OVERLAY 

Syntax: OVL Y 

FcrD'at: 

**********•***** 
* 1111 11 occo * 
***Ir************ 

OP-Code 

function: 

COMPANY ·CCNFIOEr..TIAL 
81800/81700 SOL S-LANGUAGE 

P.S. #2201 2389 

******** 
* OVL Y * 
***"**** 

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

b. The value of the operand will be used by GISMO as an 
index into the interpreter dictionary. 

c. The interpreter dictionary will specify the action to 
be taken. CRefer to the 81800/81700 ~CF ~a~uat>. 
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81800/81100 SOL S-LANGUAGE 
P.S. #2201 2389 

AEAC CASSETTE 
******** 
* RCCS * 
******** 

Syntax: RDCS 

Format: 

**************** 
* 1111 01 OCtO * 
**************** 

OP-Code 

function: 

a. Three operands are exoected to be on top of the 
EVALUATION STACK. 

b. Top item - address operand where a one er zero is to 
be stored accordirg to whether a hash total reac from 
the tape is good or tad. 

Second item - a self-relative value of one if a hash 
total is to be read from the tape~ else zero. 

Third item - an adcress operand where data fro~ the 
tape is to be stored. 

c. The following conventions 2pply; 

1. At least one record will be read. 

2. A sufficient r.urrter of recorcs will be read to 
fill the buffer requested <third operand>. 

3. The cassette will not be stopped in the miccle of 
a record. 
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4. Cassette record lengths should be multiples of 16 
bits. 

s. If the size of the buffer is not a mLltiple of 16 
and a HASH.TCTAL checking was reouested, then a 
bad.hash CO> indication will te retur~eo • 

. 6. If NO.HASH.TOTAL checking was requestedP then a 
good hash Cll ~ill be returned. 
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PARITY ADDRESS 
********' 
* PADR * 
******** 

Syntax: PACR 

format: 

**************** 
• 1111 11 Clll * 
**************** 

OP-Code 

Function: 

a. Starting at absolute address zero <O>r S-Memory is 
scanned until MAXS is reached. 

b. If a parity error is detected• 
and its location is placed on 
STACK as a self-relative 24 
address returned po;nts to th~ 
of s-memory in which the parity 

the error is corrected 
tcp of the EVAL~ATION 
cit data item. The 

beginning cf the byte 
error cccurred. 

c. If no error is detectedr a value of @ffFffF@ is 
placed on the EVALLATION STACK. 

NOTE: for ~CP use only. 



6URROUG~S CCRPORATIO~ 

COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

PROFILE 

Syntax: PRFL <Profile Array Index> 

Format: 

*•******************** 
* 1111 10 1111 * * 
********************** 

OP-Ccoe * 
* 

CO~PA~Y CCNFIDE~TIAL 
01800/61700 SCL S-LA~(UAGE 

P.S. 1J2201 2389 

* f ~FL * 
******** 

*** 12 Bitsr specifies index 

Function: 

J .&.VV 

a. DISPLAYClE> contains the tase relative ac~ress cf the 
~refile array. This array is betwe€n the lirrit of 
DISPLAY and the tase of the CCNTROL STACK. Each 
element of the array is le bits. 

b. The entry number given by <profile array index>, is 
bumped by one. 



BURROUGHS CORPORATION 
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COMPANY CC~fICE~TIAL 

B1800/E1700 SCL S-LANGCAGE 
p. s. '2 2 0 1 2 38 9 

REINSTATE 
******** 
* REI~ * 
******** 

Syntax: REIN 

fcr1T:at: 

*********"'****** 
* 1111 10 COCl * 
**************** 

OP-Code 

function: 

a. The descriptor on the top of the EVALUATIC~ STACK is 
assumed to describe the RS.CC~~U~ICATE.~SG.PTR or 
RS.NUCLEUS of the program to be reir.statea. CRefer to 
the MCP manual for a description of a run structure.) 

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

c. The reinstating prcgram•s S-machine state is stcred 
in the appropriate parts of ;ts RS.NUCLEUS. 

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

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



BURROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

SAVE STATE 

Syntax: SVST 

format: 

**************** 
* 1111 10 OOCl * 
**************** 

OP-Cede 

function: 

CO~FA~Y CC~FICE~TIAL 

a1e00/81700 SDL s-LANGUAGE 
P.S. #2201 2389 

******** 
* S'iST * 
******** 

The curre~t state of the s-~achine is saved in 
RS.M.HACHINE CRefer to the B1600/E1700 ~Cf manual>. 



3-171 

BURROUGHS CCRPORATION 
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COMPANY CO~FIDE~TIAL 

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

SWAP 
***A**** 
* SWAP * 
***'***** 

Syntax: SWAP 

format: 

**************** 
* 1111 01 0110 * 
***********•**** 

OP-Code 

function: 

a. This operator takes two operands from the EVALUAlION 
STACK. 

1. The top (source> operond may be a value er an 
address operand. 

2. The second (destination> operand ~ust te an 
address operand. 

a> The length cf the destinotion determines the 
width of the data "swappec". 

b. Destination field: 

1. When the length of the destinatior is greater 
than 24 bitsP orly the rightmost 24 bits are 
isolatedP otherwise the entire fielc is isolated. 

c. Source field: 

t. A value equal in length to the desti~ation field 
is isolated in the source field. 



BURROUGHS CCRPORATIO~ 

COMPUTER SYSTEMS GROUP 
SANTA 6ARRARA PLANl 

COMPANY CC~FID£~11AL 
81800/61700 SCL S-LANGUAGE 

P.S. #2201 2369 

2. The bits are taken from the right. 

a> When the source length is shorter thar the 
destinatior field. leading zeros are 
supplied. 

d. The source field is moved to the cestiraticn field 
and the former value of the destination field ·is 
returred as a result on the EVALUATICN STACK. 

e. The swap must te perf crmed such that no other 
processor, sharing the same memory can siwultaneoLsly 
swap out the same crea of memory. 



BURROUGHS CORPORATION 
CCMPUTER SYSTEMS GROUP 
SANTA 8AR8ARA PLANT 

COMPA~Y CC~FICENTIAL 

81800/81700 SDL S-LANGUAGE 
P.S. #2201 2389 

TRANSFER MESSAGE 

Synta~: XFFM <Destination type> (<DES.DATA DICT.BASE> 
C<CEST.SU8SCRIPT.80UNO>ll <Source Type> 

***'***** 
* XFRt-1 * 
******** 

[<SOURCE DATA DI CT.BASE>. [<Source Subscript Bcund>ll 

NOTE: This operator is scheduled to be removec from the 
S-mach;ne. 

Fermat: 

******************************************************** 
* 1111 11 1C1C ClC * * * * * • * 
******************************************************** 

· OP-Code * * * • * * 
* * * * * * 

* * * * * * 
3 Bits Destination Type * * .. * * 

* * * * * o, 12 Bits * * * * * 
Oestiraticn Data Diet Base * * * * 

* * * * c. 12 Bits * * • * 
Destination Subscript Bound * * * 

* * * 
* * * 

3 Bits * * * 
Source Type * * 

* * • * o,, 12 Bits * * 
Source U et a Dictionary Base * 

* .. 
0" 12 8its * 

Source Subscript Bound 
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P.S. #2201 2389 

TYPE FIELD 

0 

1 

-
-

**************'**************** 
* * * 
******************************* 

* * 
* .. 

************** • 
• * 

Oescriptcr i s on E.S. * 
* 
• 

t.; se Data Dictionary * 
<Data 0 i ct. Entry * 
base follows> * 

* 
************************ 
* 

* 
* 
* 
• 

o - Use cata oict. ertry 
descripticr 

1 - Use template iP E.S. 
applied tc cata cic. 
entry. 

0 - Not subscripted 

1 - Subscripted~ ;ubscript is on E.s. 
<12 bit subscript bound follows 
data diet. base> 

function: 

a. lhis operator transfers information betweer: 

1. Messages Cor parts of ~essages> 

2. Data contair.ed ~ithin Base-Limit and messages or 
parts of messages. 

b. The source and destination fields may be of the 
following types: 



BURROUGHS CORPORATION 
CCMPUTER SYSTEMS GROU? 
SANTA BARBARA PLANT 

TYPE 
1. Base-Limit data 
2. Hessaqe 
3. Message array 

element 

~. Part of message 
cf message array 
element 

COMPA~Y CCNFIOENTIAL 
81800/El700 SCL S-LANGUAGE 

P.S. #2201 2389 

~EANS Cf DESCRIPTION 
Cescriotor on EVALUATIC~ STACK 
Cata dictionary entry number 
Cata dictionary e~try ~u~ber ard 
subscript on the EVALUATION STACK• 
is adced to the cata cicticr.ary 
entry numter 
The template on the E~ALUATIC~ 
STACK is to be applied to the 
message which is described by the 
data dictionary entry. This is 
obtained the same as 2 or 3. 

c. The type field of the destinatior field is used to 
obtain the description of the destinatior field. 

d. The type field of t t: e source field is useo to cbtain 
the description of t~e source field. 

e. Data is transferred from the source field to the 
destir1ation field as in a chc:racter to character 
store operation: 
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3-14 7 
3-146 
3-146 
3-147 
3-56 
3-59 
3-17 
3-4 
3-5 
3-59 
3-56 
3- e 
3-82 
3-82· 
3-88 
3-89 
3-21 
3-35 
3-37 
3-38 
3-40 
3-44 
3-46 
3-48 
3-49 
3-51 
3-53 
3-114 
3-114 
3-149 
3-149 
3-91 
3-93 
1-14 
3-150 
3-tSC 
3-151 
1-2 
3-37 
3-38 
3-44 
3-51 
3-48 
3-46 
3- 34-
3-49 
3-35 
3-53 
3-40 
1-15 
3-8 

ALPHABETIC INDEX 

ADD 
ADD TIMER~ SUBTRACT TIMER 
AOOR 
ADDRESS 
AODT 
AL 
ALA 
AND 
ARITHMETIC OPERATORS 
ARITHMETICS 
ARRAY LOAD ADDRESS 
ARRAY LOAD VALUE 
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