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JNIRQCDUCTION

The Diagnostic Micro Language (DML) compiler is used to generate
B1900 awmicro instructions. Each source statement (from the
beginning of the statement until the semicolon) aluways generates
one microinstruction. All code is assembled in-memory. Symbols
sust be defined before their use, axcept for bLranch targets.
Input is free fors. Instructions generally have the form of
assigneents i f they move data.

In this documents Bmax is the maximum number of bits in any
expression, and Nmax 1is the corresponding amaximum value.
Currently» :

Bmax
Nmax

20
2 *« 20 = 1 = 1,048,575

([}

This manual describes the instructions and opcodes specified in
the B1920 Processor Product Specification (P.S. 2212 $20¢9)
Revision B of April 11, 1578 and should be wused in conjuction
swith that document. The DML syntax for the microinstructions is
descrited in the sase order as those in the 81920 Processor
specification. For details on the hardware implementation of
each micros, refer to the above product specification.
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INEUT AND OUIPUY EILES

DML i5 executed by: CO cocename DNL options

INPUTS

The iﬁput file is named CARDS. It is defined to be a card reader
with 80 character records. Only columns 1-72 are significant.

QUIRYYS

YThe outputs are a Listing and a code file (if compile to LIBRARY
was used in the compile statement). The listing is in file LINE,
which ' is a printer or disk backup file. The code file is given
the name on the compile card and is on disk. It has the forwat
of an S-language code fite» with an interpreter nrame of
B190C/EMULATCR. It also includes seven files:

1. EM_LINE device = PRINTER or BACKUP DISK
; records = 132/1
buffers = 1 v
open_option = QUTPUT/NEN
2« EM_TRACE device = PRINTER or BACKUP DISK
: ' records = 132/1
o ‘ buffers = 1

open_option = QUTPUT/NEN

3. EM_DISK device = DISK
records = 180/1
- buffers = 1 :
! open_option = QUTPUT/NEN

4. EM_RMTE device = REMOTE
Label = UNLABELED
records = 2250

. 3« EM_CARDS device = CARD
= open_option = INPUT
‘ ‘ records = 96
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6. EM_BINIRC device = DISK
‘ records = 3240
buffers = 1
open_option = OUTPUT/NEW

7. aB19000000000000000002

identification file for ‘use by the
81900 cuulator.
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JOKENS AND IEXT EQRMAI

The tokens are:

names - strings of letters, digitss or _ characters,
beginning with a Letter.

integer codstants - strings of digits.

bits constants - 4(1) binary digits < €0s 1)
3(2) quartal digits 3 (0,1,2,3)
4(3) octal digits 3 (0019293545555, 7)
- 3€4) hex digits 3 (0019253545506, 758,9
AsBsCoDsEsF) ’
Default bit group size is & C(hex).

character constants -~ strings of zero or more characters anclosed
‘ in quoted pairs. A single quote (™) is
represented by a double quote (=*) ln the
string.

reserved wvords ~ these are represented in upper case in
.this document.

special characters =~ ¢ = « / : ;= < > % ( ) 3= «=
>= = /1< 7> = 'I e  ee

Blanks are significant and may be used to separate tokens. They
say not appear within tokens. Cowmas asre treated as blanks.

{ 1 are equivatent to ¢ ).

The input is divided into 80 character records. Characters 73-80

are ignored. Tokens are not continued across record boundaries.

Cosments begin with a2 2 or a /+ and terninate at a record
. boundary. The /» comments also terminate at a /. ,
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BESEBYED MORDS

ADJUST

ALL
ALLOCATE
AND

ANY
BACKWARD
BITS Cor BIT)
BUFFERED_I0_STATUS
BUSY

8Y

CALL
CAPABILITY
CASE

CLEAR

CODE
COMPLEMENT
CONNECY
COUNT
CURRENT_IO_STATYS
DAM

DEBUS
DECIMAL
DISCONNECT
DOMN

DuNP

ELOG

ELSE
ENULATOR
END

EoL

EXIT

FALSE
FIELDS
FINI

FLAGS
FOR

FROM

GEQ

GLOBAL

INITIALIZE
INTERRUPTY
JOIN

LCP
LEADING
LEFT
LEQ
LINIY

3=2
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LPW_ACCUMULATOR

- MAX

NIN
NINUS
NEGATE
NEQ

NO
NOP
NOT

oF

OFF

ON

OR
PAGE
PARANETER

PARSE_CUTPUT

PoP

PORT
PROCEED
PUSH

RC

READ
REALLOCATE
RECEIVE
REQUESTING
RESET
RETURN.
RIGHT
ROVATE
S_MENORY
SELF

SEND

SET

SHIFY
STATUS
STROBE
SHAP
TERMINATE
THEN

THROUGH Cor THRU)

T0
TOKENS
TRACE
TRUE
TRUNCATED
ue ‘
USING
WALT
WITH
WRITE
XOR
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LIST

BESEBVED NAMES

MOMO WP
]

L

ANU
CACHE
CARRY
HCR
INR
ISV
Lt
Le2
MELR
MONITOR
PROCESSOR_ID
TIMER
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ZEROS Cor ZERQES)

all 32 bits of the DAM word referenced

all 64 bits of two adjacent DAM words :
all 32 bits of the DAN word follouing the one
referenced :

first 12 bits of the DAM word referenced

Last 20 bits of the DAM word referenced

first 12 bits of the DAM word following the one
referenced ~ :
tast 20 bits of the DAN word folloning the one
refaerenced

associative memory unit -

cache memory (MN-memory)

the carry bit

Balt condition register

interrupt mask register

interrupt state vector

Lexic level 1 base in DAM

Lexic level 2 base in DAM

aemory error log register

soni tor

processor identification

tiner
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SYNIAX DESCRIPIION

The syntax is informally described. Most of the instructions are
-staply described by exasple. Instead of grouping statesents by
syntactic sisilarity Ci.e., all IF statements together) they are
grouped by individual sicroinstruction class (i.e.» conditional,
100 arithseticr ...) in the same order as in the 81920 Processor
Product Specification. This document is intended to shou the
praograaner how to generate any B1900 micro that is desired as
opposed to formatly describing a language.

Three anethods of describing syntan are used.

1. Most instructions are described by exasple. ALt
reserved words or names are shown in upper case.

2 Some teras (apds Llit_ns ...) are described in a table
or in preceding sections in order to show all possible
combinations of instructions. ¥hen these teras are
used in 8 description» they will be shown in lower
case. Any possible value of the term (as shoun in its
table) may be substituted for the lower case word.

3e Optional phrases, aslternative phrases, and complicated
syantax are described using an extended BNF notation or
aetalanguage. The metalanguage is similar to BNF with
these extensions:

= Brackets { 1 indicate that one (or none) of the
enclosed slternatives may be written

- Braces { ) indicate that 6ne of the enclosed
alternatives sust be written.

%hen a asetalinguistic syamabol is used to represent
itself, it is enclosed within single quotation marks;
€ege %*(*. The metalinguistic symbols ares

< > 3:3= ¢ € » C 1

ALl lower case teras enclosed in < > brackets are
expanded #n the standard BNF fashion.
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EROGRAN SYNYAX

A program {s a collection of statements. Each statement ends
with a semi-colon (3). The word FINI ends the progras.

The terms dis d2s» and d3 can be replaced by any DAM nawme. Thei
can be the same DAM name if desired. The following rules with
regard to DAM names aust be obeyed: '

- Anywhere di1 (d2s d3) is used in the description di.A or
di.8 may be used. It wmust be noted that di.B is
generated as dl ¢ 1. DAM overflou_is checked.

- Anywhere d1.C is useds d1.f may be used. It sust be
noted that di.fF is generated as di.C ¢ 1. DAM overflow
is checked. . :

- Anywhere di.0 is  used, di1.t may be wused. The
conditions above still apply.

- dl. AB denotes the two adiacent DAM words di and dl + 1.

Instructions nmay be Ulabeled for use as a target in a branch
instruction. A label is 2 nanme followed by a colon (2). Labels
say bde referenced before they are declareds however since DNL
prints the code as it resds the inputs the branch target will
appear as zeros in the code listing. This is fixed in the code
fitle when the tabel is encountered.

An ouptossion is defined ass

<sxpression> 33=  <product> € € ¢ 1 - ] <product> J

<product> ”zsz <negation> [ (+ ¢ /7 ) <negaticn> 1]
<negation> s$t= L+ 1 -1 <primitive>
<primitive> 3:= name 1§

integer constant |
bit constant §
character constant !
(<expression>)
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Examples of expressions 3
S ¢« 3 « 3(1)0101013
DAM_A3 ¢ 10
“A™ ¢ AFF3
127 = (42 ¢ 25208)

In the fotlowing description Lit_n represents a literal with a
saxisuas length of n bits. The Literal may be an <expression>
whose value is less than 2 ** ne.
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SYHBOL DEFINITIONS SYNIAX

<definition> 3:= nase = (<type>] ( <expression> 1
name [((¢ 1 -) <sxpression>};
<type> s1= GLOBAL ¢ |
LOCAL
PARAMETER

An eapty type implies that the name defined has the same type as

the object it is defined as. Each type isposes its range of
possible values on the expression.

<type> : range. 
GLGBAL : 0 - 95
LOCAL 0 - 23
PARAMETER -1 - -8
nuaeric (blank type) 0 - Nmax
Sose Residual Control (RC) Registers may be redefined- These

are:  CARRY, HCR» IMR» ISV, LLls LL2, NELRs MONITCR»
PROCESSOR_ID» S» TIMER. An RC redefined can be used anywhere the
original RC is used. Any name defined as GLOBALs, LOCAL,
PARAMNETER is a DAN name and can be used anywuhere dis d2. or d3 is
shoun im the description. All numeric defines can be used as
constants and Literats. A nase must be defined befare its use
and a progras defined nase cannot be redefined. There are no
string defines or macraos; only numeric defines.

Exanples of defines:

G_DAN_40 = GLOBAL 403
G_DAM_43 = GLOBAL 40 ¢ 33
6_DAN_50 = G_DAN_40 ¢ 10
L_DAM_1 = LocAL 13
P_DAM_2 = PARAMETER =2;
TOP_DAM_STACK = '
LEXTC_LEVEL_1 = L1;

LIT_8 = ac1M111111133
ALLOCATE_ANOUNTY = 15 ¢ & » 8;
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INSIRUCTION SYNIAX

CLASS 1 == ARIINMEIIC AND LOGICAL QPERAIORS

opd ’ action

* binary add without carry

- binary subtract without carry

PLYUS binary add with carry

‘MINUS binary subtract with carry

PLUS DECIMAL binary coded decimal add with carry

MNINUS DECINMAL binary coded decinal subtract with carry

AND togical and

OR togical or

XOR logical xor

MAX ‘ saxiaus

nin sainisus

AND NOT {ogical and with the complement of the
operand

op20

The above excluding PLUS, MINUS, PLUS DECIMAL, and NINUS
DECIMAL. ALl operations are 20 bits. —

opl2

The above excluding PLUSs MINUS, PLUS DECINAL, and MINUS
DECIMAL. ALl operations are 12 bits.
Dradic - |
di 1= SELF opd d2;
d1.D 1= SELF 0p20 d2.D;
d1.C 3= SELF opl2 d2;
di.C 3= SELF op12 d2.C;
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Bsyerae Dyadic
41 1= 42 opd SELF;
d1.0 3= d2.0 0p20 SELF;
d1.C 3= d2 op12 SELF;
d1.C = d2.C 0p12 SELF3
Literat Dyadic
" d1 3= SELF opd Uit_13;
d1.0 1= SELF op20 Lit_13;
di.C := SELF op12 Lit_13;
d1 1= Lit:13 opd SELF3

Literal Adiuat
41 = 4z e tit_10;
d1 = d2 - Lit_10;
d1 3= tit_10 - d2;

D3 Dyadic
| opt action

+ binary add uithdut carry

- tinary subtract without carry
AND - togical subtract without carry
OR togical or ' ‘
~ XOR logicatl xor

MAX saxiaum

NIN sminimum

d1 := d3 opt 423
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C  wuc
_ opm action
- an . - apen w W &

* blank jdentify =~ returns unaltered operand

" NEGATE v returns 2°s coaplement of cperand

- NOY ceturns 1's coaplement of operand

di t= opea d2;

d1.0 3= ops d2.03

d1.C 3= opm d23
Irupcats

d1 3= d2 TRUNCATED to d3.0 BITS;
Count Leadipg leros

d1 3= COUNT LEADING ZEROS OF d2;

Extrast
d1 1= d2.<subfield>;
<subtield> 11=
og* bit nusber of start of subfield 3 tength of subfietd®]® e
te .- FOR “e  ee

LA ) big ausber of start of subfietd « bit number of end of subfietd®*l* |§

oge LA THROUGH - e e)e g
e " - | THRY .. ey
and

bit nusber of start of subfield is 0 - 63,
teagth of subfield is 1 - 32» '
bit auaber of end of subfield is 1 - 63.

A subfield sust be within one DAM word (i.e.r {3036} is invalid).
The DAN word d2 ¢ 1 is used if bit nusber of start of subfield is
greater than 31. ' ‘ o
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Inserct

di.<subfield> 3= d2;

<sub field> - see Extract

Jipale 8it Manioulate

opscc action

SET v bit is set to 1
CLEAR - bit §s cleared to 0
COMPLEMENTY bit is complenmented

dl 3= opscc d2.°'* bit number °1°;
opscc d2.°C* bit nusber *]°;
Bit nuaber must be 0-635 if it is greater than 31, d2¢1 is used.

In the second form for this instruction, di and d2 are the same
DANM sord. _ ‘
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GuLASS 2 == DAY EEICH/SIORE QPEBAIGRS
 Estch Indirest
d1 = DAM (d2 (¢ offsetld;

offset is an 8 bit Literal.
»§£nts Ahas&usn

vnn; (dl ¢ offsetl) 3= dZ;
store Ln..u

di 1= Lit 163
di.D 1= Lit_163

dl.C 3= Lit_163
dl.csubfietd> 3= Uit 165

See Exiract for an explanation of <csubfield>. The subfield used
sust be equivalent to (0 3 161 (the upper hatf of d1).

Store ?nnh&n

dé.AB 3= d2.A8j
slegsés

d;.c 1= d2.C5
Das Suap

dl 3= d2 SHAP;
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C SLASS 3 =z SCALE/SHIFI/ROIAIE QPERAIOES

icals Ssatic

dl 2= SELF (1=} SHIFV d2 (LEFT 1 RIGHT) BY d3 BITS;

Scale Reverse Static

dl 3= d2 {el1=) SHIFT SELF CLEFT t RIGHT) BY Lie_S BITS;
Scale Rayerae n;nanls '

dl 3= d2 C(+81=) SHIFT SELF (LEFT § RIGHT) BV d3 BIIS3
single Shift/Retats Static

dl 3= SHIFT d2 CLEFT ¢ RIGHT) BY Lit_5 BITS;

dl 3= ROVATE d2 LEFY BY Lit_5 BITSS

d1.D 2= SHIFT d2.D C(LEFT 1 RIGHT) BY Lit_5S BITS;
d1.0 3= ROTATE d2.D LEFT BY Lit_5 BITS;

Single Shift/Rotate nxnsnis

d1 = SHIFT d2 (LEFT & RIGHT} BY d3 BITS;

di 2= ROTATE d2 LEFT BY d3 BITS;

d1.D 2= SHIFT d2.D CLEFT § RIGHT} BY d3 BITS;
d1.D t= ROTATE d2.0 LEFT BY d3 BITS:

Double Shift/Rotate Static

SHIFT d1 JOIN d2 CLEFT 1 RIGHT) BY lit_5 BITS:
ROTATE d1 JOIN d2 LEFT BY Lit_S BITS;
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Daublse ihltxtgnxsss Dynasic

SHIFY d1 JOIN a2 CLEFT § RIGHT) BY d3 BITS;
ROTATE d1 JOIN d2 LEFT BY d3 BITS;



4-12

BURROUGHS CORPORATION COMPANKY CONFIDENVIAL
SNALL SYSTEMS GROUP 81900 DIAGNOSTIC MICRO LANGUAGE
SANTA BARBARA PLANT ' o 1.P.5. 2222 2780

LLASS & == RESIDUAL cﬂﬁlﬂﬂl QPEBAIORS
Dxpasig n§n1&9: Ai&n:‘ |
| MONITOR := d13
§snxlslnsnisnz Alter
MONITOR 3= lig_a't(unol FLAGS 3= lit_néls

Bush BGH
PUSH RETURN FROM d1 JOIN d2;

Eop BCH
POP RETURN TO d1 JOIN d2;3

Allacate
S t= SELF ¢ allocate asount;
ALLOCATE allocate aacunt;

Altocaio amount is a & bit Literal.

Bealliacate

S‘t= LL2 + allocate amcuat;

REALtGCntE altocate amcunt;

Algar
LLr 2= d1;
LL2Z 2= LL1 ¢ d15
CARRY 3= d1;
ISV 1= RESET INTERRUPT d13
TIMER := d13
HCR 3= d13
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INR Suap

dl 3= IMR THEN INR 3= d2;
dl 2= IMR SHWAP;

Iin the second fors of this instruction d1 and d2 are the sawse DAM

»uord.

 Eetsh

d1 3= § = LL1;
d1 = LL13
d1 3= LL2 - LL1j
d1 t= CARRY;
d1 3= ISV3
. d:‘zs.ttuea#
d1 3= HCR3
d1 3= PROCESOR_ID3
d1l 3= MELR;

Clear M-Nesory
CLEAR CACHE;

Clear AMY
| CLEAR AMU3

Clear ANU Selectivs
 CLEAR ANU (d1.C)5

drite AMY

WNRITE AMU(d2.C) FRON d1 JOIN d33
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CLASS 3 == UNCONDITIONAL SEQUENCING OPERAIQRS

A location can be either a stateaent label or an <expression>.

8oth are relative displacesents and can be forsard or backuward (+
or =) no greater than the maxisum Branch cisplaceaent.
<expression> is inctuded only for very short branches |n order to
elilinato the need for a Label.

Sait
CALL location C(PUSH RETURN TO locationl
LALLOCATE allocate amountl;

Allocate amount is a & bit titeral.

The maximum displaceaent for the CALL tocation is 4095. The
saxtaus displacemsent for the return location is 63.

The two optional phrases may be in either order.

Lacal cCall

CALL LOCAL location CPUSH RETURN TO tocation)
~ CALLOCATE allocate asount];

See CALL for sore information.

Proceed
PRGCEED TO location CALLOCATE allocate amountl;

The saxisum dbranch displacement is 4095.

Broceed Indicect

CAPABILITY PROCEED TO d15
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Bransh

G0 Y0 locatien (ALLOCAIE allocate amountl;

The saxiaum branch displacement is 4095.

franch Indirect
CAPASILEITY GO TO di;

Exit
EXIT (MINUS)3

Exit Intecrupt
EXIT CMINUS] RESET INTERRUPT di1 THEN IMR 3= d2;

Case with Liait
CASE dx'anlt Lit_13;
Pregrammatic Intsrcupt
INTERRUPT 3

Hait
HALT CLit_ 813
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CLASS & == CONDITIONAL SEQUENCE OPERAJORS

A tocation can be either a2 statesent label or an <expression>.
Both are relative displaceaents and can be foruard or backward (¢
or =) ao greater than the aaximus branch cisplaceaent.

<expression> is included only for very short branches in order to
eliminate the need for a label.

gig Branch
"IF CNOT3Y di.*(°® bit nu.ﬁorb'l' (TRUE § FALSE] THEN GO TO0 location;
8it nusber sust be 0-633 if it is greater than 31 d1e¢l is used.

The saximum branch displacement is 4095.

If the tIRUE 1 FALSElvportion'is onitted’ then TRUE is assumede

Bit 8canch with Bit Mapipulate

opsce action

SET bit is unconditionally set to 1
CLEAR bit is unconditionally cleared to 0
COMPLEMENT bit is unconditionally cowsplesented

IF CNOT] di1.°C® bit number *1° (TRUE § FALSE] THEN opscc LAND)
THEN 60 T0 Llocation’

The maxisus branch'disa!acelent is 63.

dero Field Branch
IF CNOT] d1 <eql relation> O CTRUE | FALSE] THEN GO TO location;
IF INOT] di.D <eql relation> O CTRUE | FALSE] THEN GO TO tocation;
<eql relation> 13= = § EQL § /= 1 NEQ |

The manisum branch displacement is 409S.



: h-17
'BURROUGHS CORPORATION COMPANY CONF IDENTIAL

SMALL SYSTENS GROUP 81900 DIAGNOSTIC MICRO LANGUAGE
SANTA BARBARA PLANT 1.P.5. 2222 2780

2ecg Subtield Branch

IF Elotl dz-<subfield> <oqt relation> 0 ITRUE 0§ FALSE)
THEN GO TO locations

<sub field> - see Extract
<eql relation> - see Zero Field Branch

The saximums branch displacement is 63.

Lisstal Befasional Braoch

IF tﬂﬂll d3 <relation> Lit_7 CTRUE ¢ fALSEl IHEN 60 tn location’
lF_tNﬂTl d3.0 <relation> Lit_7 CTRUE t FALSE] THEN Go VO Location;
<retation> 2:3= = ) EQL !

< J LSS !

> § GIR

<= § LEQ@ 1 /> 1§

>= | GEQ 1 /<

The maximsum brach displacesent is 63.

Befatigpal Branch
IF CNOT] d3 <relation> d2 [TRUE ¢ FALSE] THEN 60 TO location;
IF ENOT) d3.D <relation> d2.0 CTRUE 1 FALSE] THEN GO TO location;
IF (NOT] d3.C <relation> d2.C CTRUE § FALSE} THEN GO TO location;
<ritqtion> - see Literal Relational Branch

The saxiaus branch displaceament is 63.

Mope ALl Branch
IF CNOT} CANY ¢ ALL) d3 OF d2 (TRUE § FALSE] THEN GO TO Location;

The aaxisuas branch displacesent is 63.
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Bis Call

IF ENOT] di.°C°® bit nusber *1° (TRUE § FALSE] THEN CALL location;

Bit number aust be 0-63; if it §s greater than 31, d1i ¢ 1 is
used. o

The saximum call displacenent is 4095.

dero Eisld Call
IF INOT] di <eql relation> O ITRUE 1 FALSE] THEN CALL location;
IF CNOT) di.C <eql relation> O TTRUE § FALSE] THEN CALL Llocation;
IF INOT) d1.D <eql relation> O LTRUE 1 FALSE] THEN CALL location;
<eql relation> 33= = ¢ EQL 1 /= 1 NEQ

The maxisum call displacement is 4095.

BRelatignal Call |
IF CNOT} di <relation> d2 {TRUE 1 raLss:_tucn CALL location;
IF CNOT] d3.D <relation> d2.D LTRUE | FALSE] THEN CALL location;
IF ENOT) d3.C <relation> d2.C (TRUE § FALSE] THEN CALL location;

<relation> 3= EQL

(]
<t LSS ¢
>80 GIR 1}
<= § LEQ 1 />
> § GEQ 1 /<

The maximum call displacensent is 63.

Nope ALL Call ,
IF ENOT] CANY & ALL} d3 OF d2 (TRUE 8 FALSE)} THEN CALL location;

The maximus call displacemeat is 63.
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CLASS T == S=HEMORY OPERAIORS

Bead !slstx‘
READ Lit_6 BITS USING d2 to di} <adiust foruard part>;
READ BACKNARD Lit_6 BIIS USING d2 to dl <adjust backward part>;
REAp (d3 BITS) USING d2 T0 di <adjust forward part>;
READ BACKWARD (€d3 BITS] USING d2 T0 dl <adjust backward part>;

<adjust forward part> 33= (ADJUST LD (UP)]
: (L CUP 1 DONNYI])

<adjust backward part> 33= {(ADJUST €D CDONN]]
‘ L (UP 1 DGUN}]]

The *D*" (dtsplaca-enti and "LY (length) pﬁrases- if presents, may
be in either order.

If *"d3 BITS™ is omitted» then d2¢1 is usad.

'ltixs tesory

NRITE Lit_6 BITS USING d2 FROM d1 <adjust forward part>;

WRITE ancuuaan tit_6 BITS USING d2 FRON di <adjust backuard part>;
ﬂaltt (&3 BITS] USING d2 FROM di <adjust forward part>;

WRITE BACKﬂARD (d3 BITS]) USING d2 FROM d1 <adjust backuard part>;
<a§just foruard part> - see Read Memory

<udl¢st backuard part> - see Read Memory

If =d3 BITS® s omitteds then d2¢1 is used for d3.

Suap Memory Eocuacd Qysmaaic
SWAP £d3 BITS] USING d2 WITH d1 <adjust forward part>;
<idlnst fouard part> -~ see Read Mesory

If "d3 QIIS' is ositteds then d2¢1 {s used for d3.
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£LAS§ 8 == 1/0 QPERAIOBS

A location can be either a3 statement Label or an <expression>.
Both are relative displaceaents and can be foward or backward (¢
ar -) no greater than the saximum branch displacement.
<expression> is included only for vary short branches in order to
elisinate the need for a tabel.

Sende Beceive lastructicas

<send receive> 33= <io action>3 1

IF C(CURRENT_IO_STATUS & BUFFERED_IO_STATUS)
<eql retlation> Lit_& THEN GC TO Location; o

IF CCURRENT_IO_STATUS BUFFERED T10_STATUS)
<oqgl relation> Lit_& THEN <io action>
CAND ¢ ELSE) GO !D tocation3

<§o action> 23= SEND d2 ]
SEND d2 E£MITH] TERMINATE ]
RECEIVE d2 ‘ :
RECEIVE d2 CTHITH] TERMINATE 1@
RECEIVE d2 (NWITH] NO STROBE 1
STROBE IO |
STROBE I0 CMITH] TERNINAIE

ceql relation> 3= =1 EQL § /= § NEQ

The following table shous the setting of the send-receive
variants for each possible instruction. If a cotumn is blank,
then either the variant is not applicable or it will be set as
previocusly shoun in the table.
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t instruction t sio § ndx 4 e ¥ cso ! trm ¥ D/7L )
.--“‘--‘-‘---OC-0-0GCCCO'O-'-----.-.-.'-Q---‘-“'----‘-‘-O-‘--“---‘“.
! SElQ‘dZ ! ! $ 00 1 ¢ 0 8¢ O ¢
§ SEND d2 WITH TERMINATE [ ] ] ¢ 01 1 ¢ 1 v o0
! RECEIVE d2 ¢ 1 ¢ 0 8 011 1 + O 1 0 1
§ RECEIVE d2 WETH TERNINATE ¢t 1 ¢ 0 ¢ 018 1 ¢ 1 ¢ O ¢
¢ RECEIVE d2 WITH NO STYROBE § 0 4 0 ¥ 01 2 ¢ O ¢ O 1
1 STROBE 10 fP 1 ¢ 1.1 0118 O ¢ O t O 1
¢ STROGBE I0 VWITH TERMINATE t. 1 ¢ 1 ¢ 011 O 8 1 % O %
| ' ! ] ) ) ] ) )
§ IF <oo THEN GO VO location ¢=) ¢ 0 ¢ 1 ¢ 18 0 ¢ 0 1 ]
0 IF cee THEN GO TO tocation (/=) ¢ O0 ¢ 1 ¢ O O 1 O 1 L]
1 y ' ' ' 1 ! 1 '
§ IF CURRENTY_IO_STATUS ... (] ] (] ' ] " 0 ¢
t IF BUFFERED_IO_STATUS ... | ] ] ] ] ¢t 1 1
| eeo'<io_action> AND GO V0 ... ] ! $ 11 0 % ] 1
{ eee <fo_action> ELSE GO 70 ... ] ] i 08¢ O % ) ]
1 '

Set Loy Accumulatec

dl 3= LPN_ACCUMULATOR CTHEN INITIALIZE LPH_ACCUNMULATOR]?

Conpect
 COMNECT TO d13
Riacgnnect
~ DISCONNECT;
Begopnect
dl 2= REQUESTING LCP3
§et Status
d1 = STATUS CCAND] CMAIT] CTHEN CLEAR ELOG11;
Clear LGP
CLEAR LCP;

Susy
BUSY;
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ESEUDO AND OPIIONS XNSIBUCIIOQNS

E3EUDO INSIRUCILONS
Huil

A null instruction (semicolon) emits no code.

Lads
CODE Qlit_16 Lit_163

The expressions are cutput to the code file.

Dusp

<dump fnst> 3= DUMP (REGS 1
dl THNROUGH d2 §
RC 1
residual control register nase 1|
dl 0
S_MEMORY dl) ’

Duap is a special instruction to the 81900 Emulator.

REGS = dumps everything except S—memory. | _

d1 through d2 -~ dumps all DAM words between and including d1 to d2.
RC = duaps all residual controtl registefs; |

residual control register name - dumps only that register.

_MEMORY di - dl is a canonical descriptor that describes the mesmory
area to be dumped.

Accept
ACCEPY di;
This a comasnd to the B190C Emulator uwhich is passed on to the
@ HCP as an accepte. d1 §is a canonical descriptor that describes

the memory area at which to store the accept data.
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Disolay

DISPLAY di13

This is a cosaand to tbc 81900 Emulator which is passed on to the

MCP as a display. dl is a canonical descriptor that describes
the memory area to dbe displayed.
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QPILONS INSTRUCIIONS
fase
PAGE 3

This instruction ejects the listing page.

Liast
{NG] LIST;
List turns the Llisting on or ofi.‘ Default is on.
fsbus
ING1 OEBUG CCODE ¢ TOKENS § PARSE_QUTPUT t MNONITOR § FIELDS) 3

Debug sets optioné to produce debugging output.v

CODE = prints all codes not just first 6‘ bits/line.
ﬁ TOKENS = | prints each token scanned.
PARSE_QBIPOI - :priuts parser outpute.
MONITOR -~ sonitors all procedures tbéi-udre’uithin'the scape
‘ ;:L: nnnrtog.orr.state-ent during compilation of

FIELDS -~ prints the nase» langta.-and value (decimals hex, binary)
of each fietd for each generated micro instruction.

1f no option is sentioned uith the CEBUG statement. all are
implied. . .
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INDEX

Accept 5-1

Allocate §-12

Alter 4~12

B8it Branch 4=16

Bit Branch with Bit Manipulate 4=16
8ft Calt  4-18
Branch A-1S

Branch Indirect 4-15
 Busy 4-22

Call 4=14

Case with Liait 4-15

CLASS 1 == ARITHMETIC AND LOGICAL OPERATORS 4-5
CLASS 2 == DAM FETCH/STORE OPERATORS -9

CLASS 3 == SCALE/SHIFT/ROTVATE OPERATORS &=10
"CLASS & =~ RESIDUAL CONTROL OPERATORS k=12 o
CLASS 5 == UNCONDITIUNAL SEQUENCING OPERATORS 4=14
CLASS 6 == CONDITIONAL SEQUENCE OPERATORS 4-16
CLASS 7 == S=MEMORY OPERATORS 4-19

CLASS 8 == I/0 OPERATORS 421

Clear AMU 4-13

Clear AMU Selective 4=-13

- Clear LCP  4-22

Clear K-Mesory 4-13

Code 'S5=1

Connect  4-22

Count Leading Zeros 4=7
Das Swap 4-9

Debug 5-3

Di sconnect 4=22

Display 5-2

Double Shift/Rotate Dynasic 4-11
Double Shift/Rotate Static 4-10
Duanp S=1 ‘

Dyadic 4~5

Dynamic Monitor Altor 4~12
D3 Dyadic &=

, Exit 4=15

Exit Interrupt 4-15
Extract &4~7

Fetch 4~-13 ,
Fetch Indirect 4-9

Get Lpuw Accumulator 4=22
Get Status 4=22

Halt 4~-15

IMR Suap 6-13 :
INPUT AND QUTPUT FILES 2=1
INPUTS 2-1

Insert 4-8
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ENSTRUCTION SYNTAX 4=5
Intercrupt Port 4~20

INTRODUCTION i-1

List 5«3

Literel Adjust 4=6

Literal Oyadic 4~6

Literal Relational Branch 4=17
‘Local Calt 414

Monadic 4~7

None All Branch 4=17

None ALt Call 4=-18

Null  S-1

OPTIONS INSTRUCTIONS 5=3

OUTPUTS 2-1

Page 5-3

Pop RCH 4-12

Proceed &=14
- Proceed Indirsect =14

PROGRAN SYNTAX &4=2
Programsatic Interrupt 4=15
PSEUDO AND OPTIONS INSTRUCTIONS S=1
PSEUDS INSTRUCTEONS S~-1

Push RCHM 4~12

Read Memory 4-19

Reallocate 4-12

Reconnect . 4-22

Relatianat ‘Branch  4-17
Retationatl Catl 4~-18

RESERYED NANES 3-3

RESERVED WORDS 3-2

Reverse Dyadic 4=6

Scale Reverse Oynamic 4-10
Scale Reverse Static 4~10
Scale Static 4-1C

Send, Receive Instructions 4-21

Single Bit Manfpulate 4-8
Single Shift/Rotate Dynamic 4=10
Single Shift/Rotate Static 4-10
Static Monitor Alter 4~12
Store Absolute 4~9

Store Jouble 4~9

Store Lit_16 4-9

Store.C 4=9

Swap Mesmory Ferward Dynamic  4-19
SYNBOL DEFINETVIONS SYNTAX 4=4
SYNTAX DESCRIPTION &1

TOKENS AND TENXNT FORNAT 3=-1
Truncate 47

rite ANMU 4«33

Hrite NHemory 4-19

Zero Field Branch 6-16

Zero Field Catl 4=18

lero Subfield Branch &~17



