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The Diagnostic Micro Language <DML> co•pf ler is used to generate 
81900 •icro instructions. Each source state•ent <fro• the 
beginning of the state•ent until the semicolon> always generates 
one aicroinstruction. All code is asse•bled in••eacry. Symbols 
•ust be defined before their use, except far branch targGts. 
Input is free for•· Instructions generally have the for• of 
assign•ents if they •o~@ data. 

In this docu•ent• 
expression~ and 
Cu~rentty. 

B•ax 
N•ax 

= 
= 

B•ax is the •axi•u• nu•ber of bits 
N•a• is the corresponding •aximum 

20 
2 •• 20 - 1 = 1·048.575 

in any 
value. 

fhis •anual describes the instructions and opcodes specified in 
the 91920 Processor Product Specification <P.s. Z212 9209> 
Revision B of April 11• tS78 and should be used in conjuction 
with that docu•ent. The DML syntax fo~ the microinstructions is 
described in the sa•• order as those in the 81920 Processor 
specification. for details on the hardware i~plementation of 
each •icro, refer to the above product specification. 

I 
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llf~l JJ~ ~1l.If~I flLl~ 

OMt i~ executed by: CO cocena•e DML options 

J.tlf.Ul~ 

The f~siut file is na•ed CARDS. It is pefined to be a card reaoer 
with ~O character re~ords. Only tolu•ns 1-12 ~re significant. 

JBllf~Il 

The outputs are a listing and a code fite <if co•pile to LIBRARY 
was used in the co•pile state•ant>. The listing is in file LINE. 
which: ts a printer or dist backup file. The code file is given 
the n••e on the coapite card and is on dis•. It has the for•at 
of a~ S•tanguage code f•te, with an interpreter raee of 
Bl 900/-EMULATOR. It al so t net udes seven f Hes: 

1. E~_LINE 

, 2. EM_ TRACE 
; 
; 

' 

l .. E"-01 SIC 

4. £M_RMTE 

5.. EM_CARDS 

device = PRINTER or BACKUP DISK 
records = 132/1 
buffers = 1 
open_optton = OUTP~T/NEW 

device = PRiNTER or BACKUP DISK 
records = 112/l 
buffers = 1 
open_option = OUTPUT/NEW 

dewice = DISK 
records = 180/1 
buffers = 1 
opea_option = OUTPUT/NEW 

device :: RENOTE 
label = tlNlABELEO 
records = 2250 

device = CARO 
open_optlon = INPUT 
records = 96 
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device = DISK 
records = 32•0 
buffers = 1 
open_optfon = OUtPUT/NEM 

1. ae19oooooooooooooooooa 
Identification file for ~se by the 
B t 900 ••ulator .• 
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The totens are: 

na•es -

Integer constants -

btts constants -

strt~gs of letters. digits. or _ characters. 
beginning wtth a letter. 

strings of digits. 

a<t> binary digits • 
a<2) quartal digits a 
a<3> octal digits i 

. a<4> he1 digits a 

D• faut t bt t group size 

( o. 1> 
<G•l•2•3> 
<0.1.2.3.4.~·6•1> 
<O•t•2~l•4•5•6•1•8•~ 

A .. e.c .. o.E•F > 
ts 4 <hex>. 

cllaracter constants • strtngs of zero or •ore characters enclosed 
tn quoted pairs. A single quote t•> ts 
represented by a double quote <••> in the 
string. ' ' 

these are represented in upper case tn 
t•ts docu•ent. · 

speci.al ctaaracters - + - • I 1 J = < > I ( ) == <= 
>~ /• I< /> I• •I • •• 

Bl ants are st gntffcant and •• , be used to separate tokens. TheJ ••1 net appear vttlal11 tafcens. Coeaas •r• treated as blanks .. 

C .J are equfwalent te < J. 

Ttae input Is divided Into 80 character records. Characters 13•80 
are lgtterecl. Totens are not continued across record boundaries. 
Coaeetsta l>egl" wltll 1 % or a I• and ter•fnate at a record 
boundary. Tlte /• co••ents also teratnate at a •/. 
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ADJUST 
ALL 
Al.LOCATE 
Ar.10 

"'" 8ACIWARD 
BITS Cor Bl T> 
BU.fFERED_IO_SfATUS 
BUSY 
aw 
CALL 
CAPAllLI TY 
CASE 
CLEAR 
CODE 
COMPLEMENT 
CONIECT 
cou1n 
CURREMt_1o_stATUS 
DAM 
DEBUG 
DECIMAi. 
DISC81NECT 
OOMN ' 
DUMP 
£LOG 
Et.SE 
EIULAJOR 
ERO 
Ell 
EJCIT 
FALSE 
f 1£LOS 
FINI 
FLAGS 
f8R 
f aGll 
Gll 
GLOBAL 
60 
KALT 
IF 
10 
JftJJIALIZ£ 
UITERRUPT 
~OJN 
LCP 
l,EAOING 
LEFT 
LEI 
llMIT 
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LP W_ACCUMUl AT OR 
MAX 
MIN 
MINUS 
NEGATE 
NEO 
NO 
NOP 
NOT 
Of 
Of'f 
ON 
OR 
PAGE 
PARAMETER 
PARSE_ OUTPUT 
POP 
PORT 
PROCEED 
PUSH 
RC 
READ 
REALLOCATE 
RECEIVE 
REQUESTING 
RESET 
RETURN. 
RllHT 
ROTATE 
s_ME"ORY 
SELF 
SEllO 
SET 
SHIFT 
SIATUS 
SIROBE 
SWAP 
TER•INATE 
Tff£N 
THROUGft <or THRU> 
TO 
TOKENS 
TRACE 
TRUE 
TRUNCATED 
UP 
USING 
WAIT 
MITH. 
WRllE 
XOR 
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LIST 

A 
Al 
8 

c 
0 
f 

l 

AMU 
CACHE 
CAIRY 
If CR 
IMR 
ISV 
Ltl 
Ll2 
NELR 
MOllTOR 
PRGC£SSOR_ID 
lUIE.R 

ZEROS <or ZEROES> 

- alt 32 bits of the DAM word referenced 
- all 64 btts of two adjatent DAM words 
• all 32 bf ts of the DAM word following the one 

refere•ced 
- first 12 bits of the DAN word referenced 
- last 20 btts of the DA" wo~d reference~ 
- fi~•t 12 bits of the DAM word following the one 

referenced · 
- l•st 20 btts of t•e DAM vord following the one 

referenced 
- assocf atf we •••orr unit 
- cac'• •••ory '"••••orr> 
- tlle carry Iii t 
- ••tt condf tf on register 
- faterrapt •as' register 
- faterrupt state vector 
- lexic le•el I base in DAM 
- le•Jc level 2 base f n DAM 
- •••orr error log register 
- wonttor 
• processor identtftcation 
- tf •er 
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The •Yntax is infor•alt1 described. Most of the instructions are 
•f•Plr described br exaapte. Instead of gf'auping statewents by 
a,attlctlc stattarity ct.e.. all If state•ents together> ther are 
grouped t.y lndhrtduat atcroinstructfoft clats (i.e.. condi.tianat, 
10• artt••etlc, .... ) fn tlte saae Ot'der as in the 81920 Processor 
Product Speclftcatlon. This docu•ent ts intended to shoM the 
frogr•••er 9'ov to 9enerate any 81900 •fcro that is desired as 
opposed to for•atlr descrtting a language. 

Te.ree ••thods of deacrfbh19 synta• are used. 

1. Most instructions are described by exaeple. 
reserved words or na•es are shown in upper case. 

All 

So•• t•r•s Copd,. lit_n. • •• > are described tn a table 
or tn preceding seet ions i 11 order to show all poss ibte 
co•bin•tloas of instructions. When these ter•s are 
used fn a deserlptfon. theJ will be shown fn lower 
case. Anr possUtle value of tlH tera <as shown in its 
t•ble) ••r lte substituted for the lower case vo,.d. 

3. Opt loaat pltreses.. al teraat Ive phrases. and co•pl teated 
syntax are d•scrtbed using ~n extended e•r notation or 
aetalanguat•• tile •etalanguage fs siatlar to 8Hf with t•••• ••tensions1 

- Bractets I J indicate that one <or none) of the 
enclosed alternatives ••r be written 

- Braces ( > indicate t•at one of t~e enclosed 
alteraat Ives au st be w i tten. 

When a aetaltnguistic syabol is used te represent 
ttself., it ts enclosed td tlaht single quot at ion •arks; 
••9• •c•. The •etaUngufstlc sr•bols ares 

< > ::• I < ) [ l • 

All l•••r case ter•s enctosed in < > braclcltt ate 
expanded in the standard Bfltf fasltton. 
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A progra• ts a cotlectfon of state•ents. Eac~ state•ent ends 
with a •••f-colon <JI. The word FINI ends the progra•· 

t•e ter•s di• d?.• and dl can be replaced bJ any DAM n•••· The' 
can be t•e •••• DAM n••• if destred. The following rules with 
regard to DAM na•es •ust be obere~: 

- An,wltere dl Cd2• dlJ is used fn tl1e description dt.• or 
dt.8 ••r be used. It •ust be noted that dl.8 is 
generated as dl • 1. DAM overflow is che.;ked. 

• Anr•here dt.c ts used. dt.f ••r be used. It •ust be 
aoted that dl.F is generated as dt.C • 1. DAM overflo• 
ts ctlected. · · 

- Aarvllere dt.D is used. dt.l aay be used. · The 
condtttons abawe still apply. 

• di.AB denotes t•e t•o adjacent OAM words dt and di • t. 

ltt1t .. 11etiotts ••r. be labeled for use as a target tn a branch 
in1tructt•• A label is • •••• followed by a colon (:). Labels 
••' M referenced beftare the' are dect ared. however s i nee OllL 
prtnts t•• code •• ft reads t•• tnput• the branc• target will 
appear as ~eros fn tit• code listing. Ttais is fixed in the code 
f lie •'•• t•e label fs encountered • 

•• e ........ Oft Is def lned ass 

<•• pr·ess ton> 11• 

<predUct> Ila 

<ne9attoa> 11= 

<prfeitf ve> ::• 

<product> I l • I - J <product> J 

<negation> t l• t./ J <negation> J 

f • I • J <~rt••ttve> 

•a•• • 
integer constant I 
bit constant I 
character constant I 
< <•••resaton>l 
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5 • 3 • a<t>Ol01013 

OAM_43 • 10 

••• • afF~ 

121 ~ C42 • 2S•8> 
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In t'• follo•lng description lit_n rep~esents a literal Mith a •••t•u• lengt• ol n bits. The literal ••Y be an <expression> 
whose value f s less than 2 •• n. 
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e 

<deflftf tfQn> II• 

<tJpe> II• 

•••• = '<trpe>J ( <expression> I 
na•e ((+ 1 •) <expressfon>JI · 

GLOBAL I 
LOCAL I 
PAIA"ETER 

An ••Ptf trp• tapll•• t••t the n••• defined has the •••• trp• as 
the ol» Ject t t f s defined as. Each type f •Poses t ts r;ange of 
possible vatues on t•• expressfon. 

-·-----
CiL88Al. 
LOCAL 
PAIAMEIER 
nneric Cotant t7pe> 

range . ------
·o - 95 
0 - .23 
-1 - -e 
o - Naax 

Seae Residual Control CRC> Registers ••Y be redeffned. t•••• 
area CARRI• HCA. IMR· rsv. lL1· ll2· tl[LR. MOfUlGR. 
PROC£S.8R_ID• s. tl•E:R. An RC redefined can be used anywttere the 
orfgtaal RC is us•d. Any naae . defined as GLOBAL• LOCAL• 
Plftllt£1£11 ts a DA" na•• an.S can be used an1where di• d2• or .dl f s 
s•evn i• t•• descrtptfon. All au••ric deff nes can be used as 
coastaats, and literals. A aa•• aust be defined before f ts use 
and · a lti-Otr•• defined naae cannot be redef fned. There are no 
strtnt defines •r ••crosJ only nu•erfc defines. 

E•a•ples of cleHne.sa 

G,;..OAll..,40 
6_0111...43 
6_0Aat_50 
~D.AIL·l 
P,..DAM_2 
llP ... DAM_SJACK 
l£XIC_LEVEL_l 
Llt_e 
ALLOCATE_AMOUlfT 

• 
= 
= 
= 
= 
= 
= 
= 
= 

GLOBAL .,, 
GLOBAL 40 • 3; 
G_DAM_40 • 10 
LOCAi. 1; 
PARAMETEfi •2J 
SJ 
LL11 
ac1111111111a; 
15 • 4 * 8J 

- ... Hf rt' , 



A v 

8URR8.U6HS CORPOllA llOlt 
S"ALL SYSfEMS GROUP 
SAITA BARBARA PLANT 

JUIBKI 1111 lllli.1 

4-5 
COMPA~Y CONf IOENTIAl 

81900 DIAGNOSTIC MICRO LANGUAGE 
t.P.S. Z222 2780 

opd •ct fan --- ---~--

• -
Pt.US 
.MINUS 
PlUS DECIHAl 
MINUS DECIMAL 
AND 
oa 
XOR 
MAX 
Mii 
AMO NOT 

opZO ----

btnar, add wtt-out ca~rr 
~tnarr subtract without carr, 
binary add •ith earr, 
btn1r1 ~ubtract with carry 
btnary coded deci•at add Mith carrr 
bfnary coded dect•al subtract with carry 
logical and 
logical or 
logfcat •or 
•••f•u• 
•ini•u• 
logical and with the coaple•ent of the 
operand 

The above excluding PLUS• MINUS• PLUS DECIMAL• and MINUS 
DECIMAL. All operations are 20 bits. 

op12 ----
r•e above excluding PLUS• MINUS• PLUS DECIMAL• and MINUS 
DECIMAL. All operations are 12 ~its. 

di I• SELF opd d2J 

dt.O := SELF o~20 d2.DJ 

d&.C := SELF opt2 42; 

dl.C := SELF opt2 d2.CJ 
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;0 Jl.U ..... IW1.c 

dl I• d2 opd SELFJ 

dt.o =· d2.D op20 SELF'J 

dt.c •• d2 opl2 SELfJ 

dl.C I• d2.C opl2 SELf 1 

Lllud l1•flls 

dl . :a S£Lf opd lf t_tlJ 

dl.D a·= S£Lf op20 t f t_l3J 

dl.C := SELF opt2 lit_l3J 

dl t= lit~13 opd SElfJ 

.LJJIEl.l JJli.UJl 

dl =· d2 • ltt_10; 

dl 1• d2 - lf t_IOJ 

dl :a ltt_lG • d2J 

DJ Dxtdis 

opt --
• -
AID 
OI 

. XOR 
ft AX 
tUN 

dl· •= dl opt d2J 

action 
. -------
binary add wit-o~t carry 
tinary 'ubtract wfthou~ carrr 
to1fcal subtract Mi thout carry 
logical or 
logicat xor 
•••i•u• 
•ini•u• 

"Hibiitii'Hs "' 
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blank 
NEGATE 
NGT 

di I• op• d2J. 

dt •• 1• Opll d2.0J 

dla~ 1= OPll d2J 
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tdentf fy - returns unaltered operand 
returns z•s coapl•••nt of operand 
returns t•s co•pteaent of operand 

d1. =· d2 IRUNCATEO to dJ.O e11s; 

dl ·a• · COUNT LEA.DING ZEROS OF d2J 

dt:a• d2.<subfteld>J 

<subttel.a> 11= 
' •c• ltit aueber of start of subfield : lengtlt of sulJfield• J• I; 

•c• • • f'OP • " • J• I 

. ''$ .... 

btt au•b•r of start of subf teld • bit nuaber of end of subftetd•J• I .,. . ,. 
•«· 
and 

• • THROUGH 

• • THRU 

bit a.-.er of start of subfield f s O - 63• 
twgtlt of sulafteld Is 1 - 32• 
b•t litlllber of end of subffeld ts 1 - 61. 

' 

• • 
.. .. 

A s•bfteld •ust be wttltln one DAH word <f .e • ., C30161 Is invalid>. 
Tiie OM 11ord d2 • l is used if bit nu•ber of start of subfield.is 
greater than 11. · 

•1• I 

•J• 
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dle<Sabfteld> a= d2J 

<subfteld> - see Extr•ct 

opscc -----
SET 
CLEAR 
COtlPLEMENJ 
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actton -------
bit ts set to 1 

· bit fs cleared to O 
bit ts co•ple•ented 

dl a= opscc · d2. •(• bit nu•ber • J•J 

osascc d2.•[• bit nueber •1•; 

Btt n••ber •ust be 0-•3; tf it is greater than 31• d2+1 is used. 
In the second for• fOf" this instruction. dl and d2 are the· sa•e 
DAM t1ord. 
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'Ll:.11 & ~ UI fWJUilJl.Bi ll.e£Ul.U&i 

dl 1= DAM <d2 C• effsatJIJ 

Offset ts an 8 bit literal. 

DAM <dl ,. effsetJ) I• dlJ 

Jl.IU ~JS.Ii 

di := ti t_l6J 
' " 

. ' dt.o 1= ltt_111 
' 

c11. c := l t t_t6J 

clJ.<subf feld> a= l f t_t IJ 

See Ea~ract for an explanation of <subfield>. The subfield used 
•ust b• equtvalent to lO a 161 <the upper half of dl>. 

cl~.AB 1= d2.ABJ 

dl.C := d2.CJ 

J1.1•·Jua 

dt := d2 SMAPJ 

-n t ns. .: 
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.cL&JJ J :: JULUJJl1EILB.llliI£ .a?UAI.llll 

.klll .lllCiG 

dt I• S£lf (+t•) SHIFT d2 (LEFT I RIGHT) BY d3 BITS# 

1.U.U •••••• .ll.u.i.c 

dl I• d2 (+I-) SHIFT S£lf (LEFT I RIGHT> BY lit_5 BITS# 

JJi.11.1 •••••• 111•.uh ' 

ell a: d2 (+I-) SHlfl SELF (LEFT I RIGHT} .BY dl BITSJ 

di a: Sfflf'T d2 «LEf T t RIGHT> BY l tt_5 Bl TSJ 

dl I• IOfllE d2 LEFT 81 ltt_5 BITS; 

dl.O :a SHIFI d2.0 tLEfT I RIGHI> BY ltt_5 BJTSJ 

dt.o .•= ROTATE d2.D LEff 8Y 'ft_5 e1rs; 

di. t= SHIFT d2 <LEFT I RIGHT> BY dJ BITSJ 

dl a= ROTAI£ d2 LEFT BY ~3 8ITSJ 

di.b := $MIFI d2.D (L£ff I RJGHJ> 8Y d3 81TSJ 
'•, 

~i.~ I• ROTATE d2.D LEfl Bl d3 BJTSJ 

SHlff di JOIN d2 .<LEFT I RIGttf) Bl ltt_5 BIJSJ 

RGJATE dl JOIN d2 lEfT BY lit_5 BITSJ 

.. 'drt:'&bt 
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0 19»111• 1a1«1tbl1.h Jluais 

0 

SMlfT di JOIN d2 CLEFT I RIGHT> BY d] BITS; 

RGIATE dl JOIN d2 L£F1 BY dl BITSJ. 
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kl.AJJ j == ltJlDUAL '1ll.IIJlL ar11a1111 

M ONI lOR : • d 1 J 

J.111.is !1Dil1£ Alla£ 

MONITOR I• lft_8 ((ArfDJ FLAGS :: lit.,.16H 

PUSH RETURH f'ROM dt JOIN d2J 

POP RETURN TO dl JOIN d2J 

S 1• SELF • al locate a•ouatJ 

Al. .. :OCAYE allocate a•oantJ 

Allocate aeount is a 4 bit ltterat. 

IUllHlll 

S.•= LLZ +allocate a•ountl 

REALLOCATE allocate a•ountJ 

a111r 
LLI ·.&:: dlJ 

Ll.2 I• LLl + d1J 

CARRY I• dlJ 

ISW as RESET lll£RRUPT dlJ 

Tl11£ft I• dtJ 

ffCI I• dlJ 
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In t lie second fora of tbt s instruct ton dl and d2 are tlle saH DAM 
.. ord. 

C.lsJa 

dl := S • LllJ 

dl := LLlJ 

dl I• LL2 • LLlJ 

dl 1= CARRYJ 

dl •= ISYJ 

dl 1= 11MERJ 

ell I• HCRJ 

dl :• PttOCESOR_IDJ 

dl I• "ELRJ . 

. ,l1ac l:IUK.1 

CLEAR CACM£J 

'••• au 
ClEAM AMUJ 

'l11£ JU kllSSi.U 

CLEAR AMU Cdl.C>J 

MRITE AMUCd2.CJ FROM di JOIN d3J 

zzm 
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A locatton c•n be either a st ateaent label or an <e1pression>. 
Both are relative dlaptace•ents and can be forward or bactward <• 
or •) no greater than the eaxt•v• branch cisplace•ent. 
ceapre,sion> ts included 01tty for very sltort branches fn order to 
elietnate the need for • label. 

CALL location f PUSH REfURN TO tocationl 
CAllOCATE allocate aeountl1 

Allocate ••ount is a 4 bit literal. 

the ••xi•u• displace•ent for the CALL locati~n is 4095. The 
aaxtaua dlspl aceaent far the return location is 63. 

The tvo optional phrases ••Y be in either order. 

CAt.l lOCAl location CPUSH RETURN TO locatio"J 
CAllOCAT£ allocate ••ountJ; 

See CAll fer •ore inforaation. 

PROCEED JG location CAllOCATE allocate a•ountJJ 

Ttle eaxfaua branch dfsplace•ent is 4095. 

CAPABILITY PROCEED TO dlJ 
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GO TO locatten IALLOCAlE allocate a•ountJJ 

The aa1tai&1• brattc" dtsplace•ent is 4095. 

CAPABILIT"Y GO 10 dlJ 

£111 

EXlf CMINUSJ; 

Iill llilt£1a.l 

EXIT lMINUSJ RESET INTERRUPT d1 THEN IMR :• dZ; 

Case with l f alt 

CAS£ dl LIMIT ltt_11; 

lNJERRUPTJ 

11.1.ll 
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A location can be ett~er • state•ent label or an <expression>. 
Both •• relative dlsplace•ents aftd can be forward or baclrward <• 
or •J no greater than t•• •••i•u• branch ~f splaceaent. 
<eapressioa> fs included only for very sllort branches tn order to 
elieinite t~e need for a label. 

W l.t•ns• 
IF (MOJJ dt.•c• bft nu•b•r •J• CTRU£ I fALSEl THEN GO JO locationJ 

Bit nuaber •ust be o-63J if it is greater than 31 dl•l is used. 

The ••af ••• branch df splace•ent ts 4095. 

If the (TRUE I FALSEJ portion is o•itted .. then TRUE is· assuaed. 

IU .IUH.11 Jd.ll 111 1.Ula.uhl.I 

opscc -----
SEt 
CLEAR 
COMPLEMEMT 

, 

action --·---
bft is uncondttfonatlr set to 1 
bit is uneondfttoaatty cleared to O 
bit is uncondftt~natly coepleeented 

Jf lNOTJ dt.•c• bft nu•ber •1• (TRUE I fAlSEl THEN opscc CANO) 
THEN GO TO locatfonJ 

Tbe •a.ai••• branch dfsptace•ent ts 6J. 

If lNOTJ 41 <eql relation> O C1RUE I f'AlSEJ THEN GO TO locationJ 

IF UtOJJ di.O <eqt relation> 0 (TRUE I fAlSEJ JHEN GO TO location; 

<eqt relation> 11= = I EQl I /= I NEQ 

lite •••i•• branc" df splaceaetlt is 40 95. 
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C) .lKJI ~-fltlJI. IEWJI 

0 

,. 

If flOTJ d2. <subf tald> caqt rel at ton> 0 ET RUE I FALSE J 
THEii GO TO toe etionJ 

<subfield> - see £at~act 

<aql relation> - see Zero field Bra1tclt 

The •••f•Ull branc• dis•l•c•••nt ts 63. 

If J1011 d3 <relation> lit_7 lTRUE I f'ALSEJ THEN GO TO tocationJ 

If .1 NOTJ d3.0 <relation> l t t_1 tJRUE I f'Al.SE J .THEN GO TO locattonl 

<rel a ti on> : : = = I Ell I 
< I lSS I 
> I G1R I 
<= I LEQ I /> I 
>•· I GEQ I /< 

lite aaafau• brach dtsplaceaent is 63. 

J.1.l11t1p11 1£.uGJl 

If :lrtOlJ d3 <relation> d2 CIRUE f fAlSEJ THEN GO TO locationJ 

If· INOTJ d3.0 <relation> 4112.0 lTRUE I fAlSEJ THEN GO TO location; 

If llOTJ d3.C <ralati on> d2.C lTRUE i fAL SE J THEN GO TO locat I on; 

<r•lation> • see Literal Relational Br~nch 

Tiie •••I•• brench.dt•place•ent is 63. 

If: IMOTJ (ANY I AU.) d3 OF d2 ltRUE I fALSEJ THEN GO TO l·ocationJ 

1"• •••t- branc• disptaceaent ts 63. 

· · sdru 
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If INOTJ d1.•1• bit nueber •J• lTRUE I fALSEl THEN CALL location; 

Bit nuaber •ust be 0~6JJ 
used. 

if ft ts greater than JI• dl + 1 is 

The •a•i•u• call displace~ent ts 4095. 

If [NOTJ dl <eqt relation> 0 CTRUE I FALSEJ THEN CALL locationi 

If CNOTJ dt.C <eql relation> 0 CTRUE I fALSEJ IHEN CALL location; 

If INOTJ dl.O <eql relation> 0 (TRUE t FALSEJ THEN CALL locationi 

<eql relation> ::= = t EQl I /= I NEG 

The •axtaue call disptace•ent is •095. 

B.1.1.UJ.t.Ul '-111 

If CNOJJ d3 <relation> d2 CTRUE I fALSEJ THEN CALL location; 

I~ CNOTJ d3.0 <relation> d2.0 (TRUE I fALSEJ THEN CALL locationJ 

If (NOTJ d3.C <relation> d2.c (TRUE • fALSEJ THEN CALL locationJ 

<relation> ::= = I EQl I 
< I LSS I 
> I GJR I 
<• I LEQ I /> 
>• I GEQ I /< 

The aaxfeve call dfsplaceaent ts 61. 

bll.1 Jll '"11 

If lNOll <ANT I All} d3 OF d2 <TRUE I fALSEl THEN CALL location; 

The aaxfaUtl catt di•place•eat ts 6l. 
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nm z :: .1.:n1111 JJfilJJUJ 

8.uJI ba,.sta 

READ l i.t_6 ·a1 ts USIMG cl2 to dl <adi11st forward part>J . . 
READ BACKWARD lit_6 8115 USING d2 to dl <adjust backward part>; 

' 
READ ld3 BllSJ USING d2 TO dl <adjust forward part>J . 
READ BACKWARD ldJ BITSJ USING·d2 TO dt <adjust baclt11ard part>J 

<adjust fOl'ward p•t> · 11= 

<ao;tust backward part> a:= 

CAOJUST CO lUPJ J 
CL (UP I OOMtn J J 

lAOJUST lD l~OWNJJ 
CL (UP I OOMN) lJ 

llle. •o• <di s,tace•ent > and •L' <tengt" J phrases. t f present. ••Y 
be in el titer order.. · 

If •c13 .BITS• is o•itt•d• tllen d2•l ts used. 

tti" ff 

0 Jd.b ••••ti 

e 

Mft~TE ltt_6 BITS USING d2 FROM dl <adjust forward part>J 

MftlT£ 8'AC«ttARD l ft;,;.6 BITS USING d2 FROM dl <adjust backvard part>J 

Milt£ ld3 BITSJ U$1NG ~2 fROM di <adju~t forMa~d part>; 
, ' 

WRITE IACtOIARD ldJ BIT5J USING d2 FROM dl <adiust bact11ard part>; 

<adjust forvard p_.t> - see Read "••or,. 

cacllnt baclu111rd part> - see Read t1e8ory 

If •ca! -Bits• ts oeltt•d• tltea d2+ 1 fs used for dl. 

1w 111w1 e .. w 1z111u 

SlfAP ldJ llTSJ USllG d2 WJlH dl <adjust forward part>J 

<~dJust toward part> - see Read Neaory 

If ·d~ a11s• ts oeftt•d• then d2•1 ts used f~r dJ. 
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'1.lll I !:: UJI .DUUI.U.IJ 

A location can be etther a state•ent t a_bel or an <expression>. 
Botll are relattwe dtsplace•ents artd c1n be toward or backw•rd <• 
or •> 110 . 9f'eater t"•n the aaxtau• branc" di spl ace•ent. 
<expression> fs included oatr for very short ~ranches fn order to 
eli•inate tlae need for a tabet. 

J.18Jk llGliXI Ja.sEISSi.111 

<send receive> as: 

<f o action> 11= 

<eqt relation> II• 

<f.o 1ct ton>J I 

If' <CURREflT_lO_SlATUS I EUFfEREO_IO_SfATUS) 
<eqt relation> ltt_4 THE• GO TO lo~~-t~n; I 

If .ICURtt£Nt_1o_STATUS I BUff'EREO_to_stATUS) 
<eql relation> lit_lt THE• <to actton> 
(AID I £LS£} GO TO locatfonJ 

SEMI d2 I 
SEND d2 UUTHJ TERMINATE I 
RECEIVE d2 I 
REC€1VE d2 IWlTHJ TERMINATE I 
RECEIVE d2 IWITffl NO STROSE I 
SJROBE 10 I 
STRGBE IO C WI lHJ TERMINATE 

= I EGL • I= t NEQ 

The folloMing table shoMs the setting of the send•receive 
variants for each possible instructton. If a colu•n fs blank• 
then either the variant is not applicable or it will be set as 
previoustr shown fn the table. · 
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-----------------------------------------------------------------------I f nstructton I sto I ndx • e ' cso I tr• ' bit I 
1--... -~-------.. ----------------------------------------------~----.. --.. ---------
I SEia· d2 I I I 0 I 1. I 0 

' SEID d2 IUTff TERMINAIE I I I 0 I 1 ' 1 
I RECEIWE d2 I 1 I 0 I . 0 I 1 I 0 
I RtCEIVE d2 llllTM TERMINATE • I I 0 • 0 I 1 • 1 
I R£C,IVE d~ MITH _NO SIROBE I 0 I 0 I 0 • 1 I 0 
I STRGBE JO . I t I 1 I 0 I 0 I 0 

• STIOIE 10 If IT ff TERMINATE • 1 • t I 0 I 0 I 1 
I • I I I I 
I If ; Tf1£N GO TO location (:) I 0 I 1 I 1 I 0 I 0 ••• 
I If ~ •• THEN CiO ro loc1tf on (/•) I 0 • 1 I 0 I 0 I 0 
I I I I I I 
I If CURIENT~ID_StAIUS ••• I I I I I 
I If $UfFEREO_to_STAIUS ••• I I I • I 
I ••• <lo_action> AflO GO 10 ••• I I I 1 I 0 I 
I ••• <to_actto11> ELSE GO TO • •• I • I 0 I 0 I 

'-.... ------·· _.__..........-....._._ _______ _._.__ .. _._. ____ 
-----------------..-.----------

dt := lPl_ACCllMut.ATOR C TM£N 1111 TIALI ZE LPW_ACCUMULATOR l J 

COllECJ TO dlJ 

JlllG.IDllJi.l 

Dl$CONNECTI 

8.1,918.GS. 

d1. := REQUESTING lCPJ 

ill J~JiUI 

dt := STATUS ((ANOJ CICAll'J (THEN ClEAR ELOGJJ; 

CLEAR lCPJ 

I 0 I 
I 0 I 
I 0 I 
I 0 • I 0 I 
I 0 • I 0 I 
I I 
I I 
I I 
I I 
I 0 I 
I 1 I 

• I 
I I 

__ ... I 

0 IM2Z 

BVSYJ 
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COMPA~Y CONFIDENTIAL 

81900 DIAGNOSTIC MICRO LANGUAGE 
1.r.s. 2222 21ao 

A aull tnstructi~n <sealcolon> e•tts no code. 

CODE ltt_l6 llt_16J 

the eapressions are output te t~e code file. 

Joa 
<du•p tnst> a:: DUMP <REGS I 

dl IHROUGH d2 I 
RC I 
rest dual control regf st er n••• I 
dl I 
s_ .. EMORY dl) 1 

Du•p ts a special fnstructton to tb• 81900 E•ulator. 

REGS - daps ever,t lltng ~uceflt S••••ory. 

dl tllrougl\ d2 - du•ps all DAtl words between and Including dl to d2. 

RC - dtt•P• all restclual control registers. 

resld~al control regfster aa•• - . du••• only that register. 

s_ttEMOR·Y dl - dl is a canonical descriptor that describes the •••or, 
area to be du•ped • 

.IGSill& 

ACC£PY dlJ 

tttts a ceaaend to tb• 8190G E•ulator which is passed on to the 
MCP es an accept. dl Is • canonical descr lptor that desc.r ibes 
tlte aeeory area at wlttch to store the accept data. 
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s-2 
COIPAllY CONf IDE•TIAl 

81900 DIAGNOSTIC MICRO LANGUAGE 
t.P.S. 2222 _2780 

Ttats ts • co•••nd to the 81900 Enl•tar •hich ts P••••d on to the 
MCP as • display. dl ts a canoatcal descriptor tltat describes 
the •••orr are• to be displared. 

. 
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81900 DIAGNOSTIC MICRO lAN&UA&E 
t.P.-S. 2222 2780 

0 JIU.lW .' lliIB.YlllJll~ 

PAGEJ 

This iastructioa ejects the listing page. 

L.b.t 

tNOJ LIStJ 

list turns the listing on or off. Default is on. 

UIOJ 0£8UG ICOOE I 101£NS I PARSE_OUTPUT I MONITOR I flELOSl J 

Debug sets opttows to produce debuggtng output. 

CODE • 

TOKENS • 

prints all cod•• not Just first 64 bi tsll ine. 

PARS£_QUTPUt - prints parser output. 

"otn tOIJ - •nftor• alt· procedure• tltat ·11ere 11fthin the scope 
of a MONllOR.-Off stateaent during coaptlatfon of 
oa. 

FIELDS· - prlftts ttae ••••• lengtlb and value (deci••l• 9'••• binary> 
of eaci field for each generated.aicro Instruction. 

If no eptton ts •entloned ~•t• the DEBUG stateaent• 
ieplted. 

all are 

., 
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Accept ·5•1 
~tlocate 4•12 
Alter •-12 
8f t Br1nch 4•16 

IX-1 
COMPA•Y CONFIDENTIAL 

81900 DIAGNOSTIC MICRO LANCUAGE 
t.P.S. Z22Z 2780 

Bit lrancb with Bit Mantp•late 4•16 
ltt cetl · 4•18 
lranc,. · 4-15 
Branc,.lndfrect 4•15 
, •• , ·4•22 
Call 4•14 
Ca.ae 11f tit &.ta ft 4-15 
CLASS l •-·ARll'HM£11C AID LOGICAL OPERATORS 4•5 
CLASS 2 -- IAM FETCHISfOIE OPERATORS 4-9 
CLASS .3 ·- SCALE/SHIFT/ROTATE OPERATORS 4•10 
CLAS$ 4 •• RESIDUAL CONIROL OPERAJORS 4•1t . 
Ct.ASS5 -- UICONDlllGNAL SEGUENCING OPERATORS 4•14. 
CLASS 6 •• CONDITIOlll SEQUEllE OPERATORS 4•16 
CLASS l •• S•MEMORY .· OPERATGRS 4•19 . . 
CLASS 8 •• 1/0 OPERltfORS 4•11 
Clear AMU 4•1J 
Clear AMU Set ecti ve 4•t 3 
Clear tc• · 4•22 · 
Clear (C..;lteeorr 4•13 
Code :s•i 
Connect · 4•22 
Count Leading Zeros 4-7 
Oaa Stljp 4•9 
Debug 5•3 
Dtscoanect 4•22 
Ofspla' 5-z 
Doubte·s•tft/Rotate Orn••ic 4•11 
Double Shift/Rotate Static •-10 
Ouep 5•1 
Dyadic , ,4•5 

· Hrna•fc · Mof\ftor Alter 4-12 
bl Oraai c: 4•6 
E1f t 4•15 
Exft ls,terrupt 4•15 

·Eatract 4•7 
f etclt '. 4•13 
Fetch Indirect 4-9 
Get Li>eif accu•ulator 4-22 
Get Status 4•22 
Halt ;4-15 
IMR Sttap 4• l:S 
INPUl ANO OUTPVJ fll£S 2•1 
INPUTS 2•1 
Insert , 4-8 
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BURROUGHS COi Pm AT I OM 
SMALL SYS.1£115 GROUP 
SAllA 8Al9A•A PLA•T 

INSllUCflON S'NTAX 4-5 
J·nterrupt Port 4-20 
llCllOIMICJIGN 1-t 
Lt st . 5,•1 
l I t•r•l A.dJus t 4•6 
Lfterlll Dyadic 4•6 
Literal Relatfenal Branclt 4•11 
Loc•l Catt 4•14 
Monactfc 4•1 
•••• All lr•ncla •-11 
None All Call 4•11 
Null 5•1 
OPTIGIS INSTRUCTIONS 5•3 
OUTPUTS 2•1 

,, ,... 5!93 
Pop ICM 4•12 
Proceed 4•14 
Procee4 ladlrect 4-14 
PRGGIAI SYWTAX 4•2 
Protfi••••ttc Interrupt 4•15 

IX•2 
COMPAftY CONF IOEttT JAL 

81900 DIAGNOSTIC MICRO LANGUAGE 
1.r.s. z222 z1ao 

PS£UDI AtlD OPllOIS llS"UICllONS 5•1 
PSEUDO IMSJ.IUCTIONS S-1 
Pu11t Rel 4-12 
Read "••orJ 4•19 
Weal locete ·. 4•1Z 
R•coanec~ .•~22 ••t•t•··-- ,........ •-11 
R•l•tf.4tMt C•·ll 4•18 
R£S£RUO · NAttE·S 3• 3 
R£$£RW:D WORDS 3•2 
••••ree Dyad.le 4•6 
Seate Reverse Drna•tc ·4-10 
Seel• ••*•• · Stetic 4.•to 
Seate $1.~ttc . 4•lC 
S••4• le&itl• ·lttstr11etfons 4•21 
sta9t.e~: iHt Me .. l.pulat• •-e 
Sta9te ·~•tftiJtetate Oyna•fc 4•10 
Si•tl• s•tft/'htate Static 4-10 
Static fl••tt• Alter 4• 12 
$tore 4\••1.•t e 4•9 
Store Oeubte 4•9 
Store Lf C_t6 4•9 
Store.c 4-9 
S•HP ~••r f'erward D'naalc 4•19 
SY"'9·0t. IEf'Utl JIO•S svtn •• 4-4 
S•ITAl.DtlCll•TION 4,1 
101£11 llO TE:Xl FIRMAT 3•1 
Truftc•t• 4•1 
Mrtte AMU 4""'1J. 
lfrtt•'"•••r 4•t9 
Zero Field arenclt 4•16 
Zero f'tetd Call lt•l8 
Zero ~bffetd Branefl 4•11 


