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1.0 RBSTRACT
1 T 1SR AL YR
T T S0 AR IR o i

0 opsmnou o 118 FR T IO mv?xﬁ ATED AUTOMATICALLY |
R BV Lod RoRtcE b elir o BooT SuITCH

A SET OF MICRO-SWITCHES ARE LOCATED ON THE M3301 MOOULE.
Iﬂoﬂé lTJSED B8Y THE ROUTINES TO DETERMINE WHRT RCTION

2.0 DEVICES SUPPORTED
RX11/RK0S DISK

RKb11/RKDE DISK
TC11/TUSE DECTRPE

gﬁ/wl MAGTAPE

w7 bl

RH11/TUl16 MAGTAPE (800 BPI, NRZI)
RH11/RSOM FIXED HERD DISK

RX11 1 DI
. PTG SRS Renocn

3.0 INITIRTION

THE BOOTSTRAP TEST PROGRAM CAN BE INITIRTED IN ONE OF
THE FOLLOWING WAYS:

1. AUTOMATICALLY ON POWER UP

2. DEPRESSING “BOOT™ SWITCH ON THE CONSOLE
3. LORD RDORESS AND START SEQUENCE FROM THE CONSOLE

3.1 POWER-UP STRRT
3.1.1 POP 11/6X
on THE POP 11/6X THERE IS R THREE-POSITION SLIDE SWITCH

T/RIIVHTI_.T) TTI-E “%50.5 IF THIS ITCHHJ?WTIC
P B o2k oY "%"m&"ﬁ

THE MICRO-SWITCHES ( ? UNIT O KVICE

PATER Yo" B00Y Tig E’c‘pe%?m L A

SHITCHES, SEE SEC.
3.1.2 POP 11/70
IF MICRO-SWITCH 1 ON THE MS301 MOOULE IS ON, THEN

O—sﬂp NN L WN—

REB LS Ton—-oc3B8IRRZERES BB YRR LD CRIBIRREBRB2B IIIAAIINNITES

Pt ot Pt Bt Pt Gt Bt Pt Pt s Pt Pt Pt Pt ot Pt Pt it Pt Pt Pt it Pt
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AUTOMATIC BOOTSTRAPPING WILL OCCUR ON POMER UP.
THE BOOTING WILL BE DONE FROM TPC
IN THE MICRO-SMITCHES. SEE SE
3.2 "BOOT™ SWITCH

T SWITCH S
51,05, o0 BTN IE SESRESS ERIED
THE MICRO-SWITCHES, UNIT O WILL BE Ua‘ED

BRI RO

3.3 CONSOLE

mxs OF OPERRT]ON %gcs T0 BOOT FROM
(T:&mcma; %27‘ sfﬂ(!?&% consou suncu REGISTER
R«‘rﬁﬁI %a‘%"'sss ssE“E 8‘? 19‘5‘&‘ %“”‘"

DEFRULT NVICE MILL BE USED

on e 11730, L8 bR T77730uw.

IF THE BOOTING IS TO BE DONE FROM THE DEFAULT DEVICE
SPECIFIED IN THE nggg—sunc»:s THEN CLEAR THE LO-BYTE
OF THE SWITCH REGI AND PRESS START.

IF THE BOOTING IS TO BE DOME FROM ANY DEVICE, THEN
SMREG(2=0> SHOULD CONTRIN THE DRIVE MUMBER RAD
SWREG(b=3> SHOULD CONTRIN THE DEVICE CODE (SEE SEC S.0).

RS BEFORE, THE DIAGNOSTIC TESTS WILL BE EXECUTED
(PRIOR TO'BOOTING) DEPENDING ON THE POSITION OF
MICRO-SWITCHES, SEE SEC. 5.0.

4.0 SWITCH REGISTER--DEVICE COOES, UNIT NUMBER
ORD RDORESS, START™ SEQUENCE EESCRI@ IN

WHEN THE *
%ngc 3 IS us:o 70 ﬁm&n%{? P,
DEVICE SP&'f ?ES“‘,., SM] % n: oevxcs

UNIT SPECIFIED IN THE SWITCH REGISTER.

Pt Pt Pt Pt Prnt Pt Pt ot Pt Prrns Pt Pt Pt Prm Prud Pums P

IR NN NS R RO T E e RPN TR E S S & 5 £ 55 % BB I AR CWB R MO

[ Y Y NIy Y

IS TO L SH]TCH REGI TER PROPERLY
(SEE T m"&ﬂ:&&“&"‘? é TART FOR 11/60).

{ STARTING RDDRESS

1 17773000 POP 11,70

i 773000 POP 11/6X

{ SWREG (LO BYTE) FUNCTION

1 0 BOOT FROM DEFAULT DEVICE, DRIVE O
1 NON-ZERO BOOT FROM DEVICE AND DRIVE NUMBER
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S.0 MICRO-SWITCHES ON MS301, OPTION SELECTION
Tl£R£ IS A FLRT-PFO( CONTRINING TEN MICRO-SWITCHES ON

{g SPECIFIED IN THE SWITCH REGISTER.
1 ..... -

i% SWITCH REGISTER  !15! !6!5!'-1!3!2!1.0!

184 \ /\ /

18S \ / \ 7/

186 \/ \/

{g; DEVICE CODE DRIVE 8 (0-7)
{g‘? DEVICE CODE (SbREG(&-:i)) DEVICE
191

192 0 USE THE DEVICE SPECIFIED IN MICRO-SKITCHES
193 1 TM11/TULOD

194 < TC11/TUSH

195 3 RK11/Rx0S

196 Y4 RP11/RP0OJ

197 S RKb11/RX06

198 b RHM11/TULG

199 7 RH11/RPON

200 10 RH11/RSOM

20! 11 RX11/RX01

202 12 PCL1

3

ey

20S

c0b

0?7

208

209

HE M9301. ou THE SETTIMG OF THESE MICRO-
suncuz n;m T-E mcnni TAKE BIFFERENT
5{? ncnous mcno-smc S CAN BE ADDRESSED AT UBR
212
513 MICRO-SWITCHES DESCRIPTION
215
216 10 USED TO SELECT PROCESSOR TYPE
217 IF OFF, THEN 11,70
g}g IF ON, THEN 11/860
09 IF OFF oo nor EXECUTE ANY TEST ROUTINES
(CPU, CACHE
IF ON, Exgburs resr nounrcs (NOTE: SEE
MICRO-SM] ). 6.0.
08 If OFF, THE ROM BOOT STRAP PROGRAM
WILL NOT CHECK THE CONSOLE SM REG BEFORE

THE ROM BOOT STRAP PROGRANM
CKTPEC(I!S&ESHREGFN)
T RCCORDINGLY.

CODE, FOR SELECTING THE DEVICE
T FROM (NORMAL DEVICE).

S5

07-04

oo "2

om

FERSRUBNRIRENRER
om
]




[
[

IN.

SO

2R RRR NSRRI B EI LRI FES LN 3

SRR SR RTBRBFIIIAAIINIITE LY LR

—

Pil

11:11

101
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§ T R s

ﬁu? h&‘cno—sunm s LOOKED AT,
orL ‘IF 9

02 SWITCH SHOULD BE OFF FOR 11/860
SWITCH SHOULD BE ON FOR 11,70 IF
BOOT ON POWER UP IS TO BE USED.

01 IF OFF, THE LOW ROM ()0(X65000-XXXE5776)
SABLED

IS DI
IF ON, THE LOW ROM IS ENABLED
mmtposxxworsumxson

MICRO-SWITCH WTIM 8 1S PROVIDED TO PROTECT THE USER RGRINST

RECILTER. T RORMALY | O mé% Ao 0N Fo BOneRFATLI
BOOTING WILL BE oort me cooe SPECIFIED IN nc
MICRO-SMITCHES (ON %{ms)

REGISTER IS ct.sm ag:

SWITCH REGISTER

Lmné"cgga.s P??gu CI%% ELIMINATING %!E Possmxuw

OF ATTEMPTING TO BOOT FROM AN UNDES] OR NON-EXISTENT PERIPHERAL
IN CRSE CONSOLE SWITCH REGISTER 1S St Y.

6.0 TEST ROUTINES IN M9301-YH

THE MI301-YH HAS TESTS TO CHECK OUT THE CPU (INSTRUCTIONS)
CACHE AND MEMORY (UP TO 28K). THERE ARE TWO TYPES OF TESTS.

1. NON-MEMORY MOOIFYING TESTS
IFYING TESTS

TESTS ARE NON-MEMORY MOOIFYING
oa TO BOOTING IF MICRO-SWITCH

SHITCH g:;STER IS MT CLEFR

e &
:

6.1 CPU TESTS

THIS SECTION CONSISTS OF SEVERAL SUB-TESTS
WHICH CHECK THE CPU DATA PATH AND CONTROL LOGIC
USING VARIOUS INSTRUCTIONS.

6.2 MAIN MEMORY TEST

THIS TEST CHECKS OUT THE MAIN MEMORY (UP TO 28K)
WITH THE CACHE DISABLED. PARITY ERROR VECTOR HRS BEEN
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SET UP, HENCE PARITY ERRORS IF FOUND WILL BE DETECTED.
6.3 CRCHE TEST

ué&é‘?"?{'z’ﬁ&su? 0084‘ g “?n s‘u“r‘rc?g
A BT e T8 Brnipt RS W GeD T

TOTESTTI‘EP[PIIISOH'DT}EPWM/?UM

NEEDED)

7.0 ERROR RECOVERY AND RETRY:
7.1 ERRORS DURING BOOTING

IF A DEVICE ERROR IS DETECTED, WHILE TRYING TO BOOT,
A “RESET" WILL BE ISSUED AND t TSTRAP WILL TRY’

ncnm THIS WOULD ALLOW DEVICES TO COME ON-LINE

(INTO LORD POSITION) RFTER R POWER-UP SUBSEQUENT TO

SHE B R R |

gﬁl POWER-FRIL.
g{‘i 7.2 ERRORS DURING TESTING
314 S ING THE EXE
315 mg &WS% '?LL FI'-I.T %%ﬂ?‘m 10
316 USEF T}ﬂT R MALFUNCTION HRS BEEN
317 CG{SG.E HILL NO Cﬂ CH Tl{
3 T

19 cm E Il"ﬁ /TES
335? LISTINGS RT THE Em “PC”.

TEST

5 [ METRIRES NS BRI e
324 SWITCH ON THE VE RABOVE CRSE
325 CRCHE MISSES WILL BE FORCED, TO' VEN FURTHER

326 ERRORS FROM CARCHE.

Q]
0

— -

—



KO1

JAIN. MACY!1l 27(1006) @25-RPR-77 (8:26 PRGE 8
DAM3AR. P11 13-APR-77 11:11

BRARRERREENN



-MRIN.

MRCYil

DQM3AR.P11

b EEE A S R ERRRRRRRR A A b d i St duR F £S5 P 2L

165000
165000

165000
165002

LO1

27(1006) 2S-APR-77 08:26 PRGE 9

13-APR-77 11:11

165000

000401

:

100403

101001
101401
000000

2

i

= BRSEL
li!Il**llillill!ll'lllll!l!llllllll!lll!lllillllllllii*li!il*llllilili

.SBTTL TESTL  THIS TEST VERIFIES THE UNCONDITIONAL BRANCH

TS YL 1 AR o BleY SioulD REMIN Thal Y oM

THE COMPLETION OF THIS TEST
o 330360 3T 0 30T 0T 000 000 S B0 I 336 I 3 3 IS S 3 3 HE

1571.
DIRG:

.**.*

BR TST2 ; % BRANCH ALWAYS
HALT

£ SIS 33 S 3 HHHHHHHE HHHHHHHHHHHHHHEHHHHHHHHHHHHEHHE
.SBTTL TESTE TEST “CLR®, MODE "0, AND “BMI™,~BVS™,“BHI",“BLOS™

;l
i ¥ 17
b IRl e eRaS O PN SOBLETION OF TS TSt THE o
;: (R6) SHOULD BE ZERO AND ONLY THE “Z" FLIP-FLOP WILL BE SET.
;S:5!!*!!&*!!lillill*ll!!lill!ll!llllll!{lllillilllillli**iii**i*!!*!l{*
CLR Sp +N=0,2=1 C=O SP=000000
BMI 18 : b&mﬁu‘?t
BVS 18 : V BRANCH IF V-l
BHI 18 : VBRANCH IF Z AND C ARE BOTH O
" %B? TST3 ; % BRANCH IF (Z XOR C)=l

¢ 3 SHHHHHHEHHHHEHHHHHEHHHEEHHHHHHHH HHEHHHHHHEER 3
.SBTTL TEST3 TEST “DEC™, MOOE "0", AND “BPL","BEQ","BGF","BGT","BLE"

hPONOENTERING THIS TEST Tléi cgmmou CODES ARE:
rrintcfsfmsms:ho:’ 1=*R2 =
R3="?HR4=?

E%R
'K
gd
g
A8
g
5 -
:

BE:

l!lIll!llll*ill!!lllll!illlllll!llllllllllllili!ll!i{iillQiliilllllill

;N=1,2=0,v=0,C=0, SP=177777
i v BRANGH TF N=0

t X 4

BPE l
BEQ l
Bt o
BLE T
HALT

18:
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333433 0 U S S S S B3 3 B HHHEE R HEHHHHHEHHHHHHHHH
.SBTTL TESTY TEST "ROR™, MOOE “0", AND “BVC","BHMIS™,"BHI","BNE™

398
399 iz
'3 wou smsnmc mls TE THE cgmmou CODES ARE:
:8? ¥ = END .
402 ¥ n:ntcxsm&ms howm-'ae-'
Mo i3 fﬁm ETI0N OF THlo TEST THE
:g i3 cOrn_mon or ™S TE 7 n-: CONDITION CODES WILL BE:
406 ¥ r|~£ thxsrmé nrrsch:o BY nz TEST ARE:
407 H SP = 077777
:% . o I 338328 34 98 9 08 96 36 3% 36 36 34 96 9% 6 3 3695 948 36359496 3% 36 -3 6 96 30 3% 36 36 36 3% 3 398 36 3¢ 3 3 3% 3 08 3 3 3% 3 3 34
417 eeom tera: ROR P  N=0 C=1.5P=077777
a3 1 0003 Bve 1% , VY Ty
2%3 }ssma 10:139.3“; e xg ¥MI§ AND 2 ARE BOTH O
415 1 631001 22 +srs : m } S
3{9 165050 000000 i8 HALT
418 o JH636 JHE 3 9640030 38-HE-098 26 38 4838 3-8 36 38 338 338 3836 3698 3 H-UHETH-0E 00 36 98 253 9638 38 36 30 36 30 38 36 3698 3 36 3 30 930 38 30 3 3 9 3 0 3 3
3‘%3 ) .GBTTL TESTS TEST “BHI®, “BLT™, AND “BLOS"
y2l Ja wou erm:nmc mxs n:sr n-: common CODES ARE:
453 iy ; ko ; ’
423 ;: rs ngc&qm; ms =
:g ;: won oommou or “',’,SQ rssr THE CONDITION CODES WILL BE:
4 ;: n: ﬁtcfsr:k &_L Lm?rtcﬁn BY THE TEST.
429 : o 33 S 33 32 3% 35 3 36 3 35 3 305 J96 3 296 S48 2596 3 36 U696 U3 35-9H-E 303636 95 2540 5 230 300 640 36 38 36 38 3 36 38 0 38 3 6 3 6 3 30 3¢ 3 3% 3 %
:30 }ssose . tTs. N0, 251
432 1 101003 ﬁ 18 Mitzuocmsaomo
:33 i ouqu? ?.f’,‘ "\71 ao Htcfn XOR V)= 1
4% 1 101401 BLOS *grs %ﬁi fr (Z OR C)=
% 165064 000000 18: HALT srop HERE IF A BRANCH rnn.so
Y o 3030 36 36 34 36 3098 330 9898 06 38 36 96 30 38 96-06 36 3606 296 4698338 3-8 36 300 S8 00 390 56 38 0F-38 4589t 363 38 96 3 3¢ 3 3 38 3% 3 3 3¢ 3% o %
:«m . .SBTTL TEST6 TEST “BLE™ AND “BGT"
ué E: mon ENTERING mxs TEST réc-c?mmou CODES RRE:
443 L nc &gc;’sn:% RLz=?”R2 =
Yy ¥ SP ' Q77777
445 % upou common or THIS rssr THE CONDITION CODES WILL BE:
446 ¥ & % 85 AND C *
::s + " AecisTERS ARE XL DRefrcten By THe TEST.
449 . o 303936 363 3 3 38 3 35 98 36 36 3 38 36 30 96 36 35 36 3698 3 96 3 3 36 36 98 36 36 3 36 36 3 96 3 36 3 46 328 3% 38 3% 3 36 3 38 3 3 3 38 96 3 9% 36 3 9% 6 9% 3 9 3 3 3
450 165066 576
451 165066 000244 cL2 :N=1,2=0,V=1,C=1
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s BF MRS IE B 0 Yk oo
165074 18: HALT ;STOP HERE IF R BRANCH FRILED

' SIS S S HHHEHHHEHHHHHEHHEHEHEEHEEHHHEHEHHHHHHHEHE N 3
.SBTTL TEST?  TEST REGISTER DATA PATH

5 ¢ SHEHEHHEHHHHNHEHHHHHHHEHHHHHHHHHHHHHHHHHHE S HHHHEHHHHHHHEHHHHEE
.SBTTL TESTIO TEST “ROL®, “BCC™, “BLT"

&
455
456
2 :
323 5: hu:_n m;s TVIS ?n%cmlcommou CODES RRE:
461 " ¥ nilctz €: R0 =?, Rl =7 R2=?
462 s m:.aﬂz?misz? &b = 077777.

463 T UPON COMWPLETION OF THIS TEST THE CONDITION CODES ARE:
M s e ReclsTehs e DErT 85 FOLLOWS:
465 3" RO = | JRL = ng"éoﬁsase R3 = 126262
%465 - RY = 125262, RS = 125262, AND SP = 125252
:93 — ;§¥;illll!ll&lllll!iilllllliillllllll!lllll HHEHHEHHHHHE
:71 {asma ofosoo ' . n"gx % RO »SP ‘n"fi'z’°'¥=°'°‘"s’“
473 165104 010001 MOV g:m Erél:ﬁivﬁ:gi:n :fﬁ
:?72 {55{(15 o{ome MOV m,% ;:1.2:0,3:0.&1,&{25252
476 16811 1% 283 IR!S:R'-! ;&i:éﬂzviﬂ: -i:m:xgg
i lecle ekor e RAl 220 Y L R SR 2500000
i ek ] By % 'V BRA R AR K
480 165122 001401 BEQ TST10 > # BRANCH IF 2=1
48l 165124 00000C is: HALT
482
483
484
485
486
487
488

;*
g WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE:
¥ =0, 2= =0, AND C = 0.
1a8 + THE n%cxs DFE: Rg - 1es2se, Rl = 000000, A2 = 125252
430 !y UPON COMPLETION OF THIS YEST THE CONDITION CODES ARE
491 ¥ =0, 2=0 =], ANDC =
492 L3 THE REGISTERS ARE LEFT UNCHANGED EXCEPT FOR
:&3 i* R WHICH SHOULD NOW EQUAL
: 165126 ; S #Tgll&ll!l]!l*llil!ll!lIH!!llll“ll!l{llll»llli!!!lili!*llli!!i!l*!!&i
497 165126 006102 T ROL R2 :N=0,2=0,V=],C=1, AND R2 = 0S2524
498 165130 103001 BCC i3 Dy gmén {# c=0
499 165132 002401 BLT ST11 ! # BRANCH IF (N XOR V)=1
553? 165134 000000 18: HALT
502 ; o JH3E 0 S0 U038 30 36 38 96 36 98 40 46 9838 36 36 38 36 36 36 38 3696 36 96 3 3% 36 36 38 36 36 36 36 38 3696 36 36 36 36 36 38 30 36 96 38 38 96 06 3098 9 36 96 3 3 0 38 36 38 38 36 3 3 %
5155‘3 X ,SBTTL TESTI! TEST =ADD™, “INC™, “COM*, AND “BCS”, “BLE"
% Ly :ueunm%s rgsrvxs i:mg%:ocm CONDITION CODES ARE:
R = = = = 1.
507 L THE REGISTERS ARE: RO = 125255, Rl = 000000, R2 = DS2524
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165136

16513%
165140
165142
1651
165146
165150
165152

(TalValValValValValVolValValV,]

e P Pt P Pt Pt s P e e

OO NTNLEWN—D
BER
u—.—-u—B

:

165154
165154
1651

165162
16516M
165166
165170

R

165172
165172 005301
165174 101401

4 A A SRR R LR EP I AR A A S

08:26

BO2

PRGE *E
TESTLI ST “AD0™, “INC", "COM™, AND “BCS", "BLE"

& RM =]
'y won éﬁfh EZE?E'? m‘.zit:'ﬁmon COOES ARE:
'y ntc*smis e 0?tr'r
:: Ramxutnousm MN uuca xsn.souncmo
;5¥:Tllll!l{l{llllllliilllllIlll!i!i!ll{{ll{i{!ill!iilillll{{lIIIlllllll
i (RR = ) ¢+ (R3 = )
ADD R2,R3 N=], mc , AND n&:axi%n
(x:ong R3 ‘N2l ztla,xxo.c ' AND g:m'm
o 2 =
) g.m 'Q zx'vg'gb' Rl = %
BCS 1 : v BrRade IF c=l
BLE TST12 S # BRANCH IF [2 OR (N XOR V)=l
18: HALT
;L RER FHHHHHHHHHH
\ _SBTTL TEST1Z2 TEST "ROR", "BIS", “AD0", AND “BL0", "BGE"
;: ;‘mw ™IS rtsvvxs Emmncncommm COOES RRE :
I8 ™E REG ARE: RO = | cmmo R2 = 052524
La z Rzl zs:qe 126252,
'3 xou or ‘rts coromou COOES ARE:
M NE ReclsTeds A AT m 1 roa
¥ m &-« “& nooxg ?‘
+ R4 WHICH SHOULD MOM E
;S;Y;llllllilll!ll!lllllillill!l HHE AR R R R R R ERERE LA £
gon RY ;g,z:o,bm,tc:ﬂ, AND % = 052525
iOER EEEEEEEE
RO 13 v peande I =l B
BGE ST13 ! & BRANCH IF (N XOR V)=0
18: HALT

s ¢ SIHHHHHHHHHHHHHE & §3 §HHUHHHHHHHHEHHHHHHHHHHHHHHHHHHHHHH
.SBTTL ESTI3 TEST "DEC™ AND “BLOS®, "BLT™

Nucno'ms TEST 1S n-: CONDITION CODES RRE:
E 2 125252 Rl = 000000, nszsew

2
THE REG] ARE :
%Wm ora?ﬁ?gsfcn? nf%h?ou CODES ARE :

N = & 230
THE REGISTERS EXCEPT FOR
Rl WHICH SHOULD NOW EQURL 177777

o o I IHE R0 IO SHE 06 000 0 0 0 0 B 0 3 O 3 S O S R R R R SR R R R R

$&T13:
DEC Rl :N=1,2=0,V=0,C=0,R1=177777
BLOS IS v BrRAnGH TF (2'0R €)=l

[ EITE IR IR TR TR YR T YR YR ¥

B i i it . & 5 & F B
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! 11311 ESTI3 TEST =DEC™ AND "BLOS®, "BLT"

165176 002401 BLT TSTIY ; & BRANCH IF (N XOR V)=l
165200 000000 18: HALT

§ SHEHHHHHHHHHHHHHHEHHHHHHHHHHHHHHHHHHHHHEHHHHHHHHHHEHHEHHHEHHHHHEHHH
.SBTTL TESTIY TEST “COM™, "BIC™, AND “BGT™, "BGE™, "BLE"

H

¥ Nucn TH]IS xs ™E mmou CODES ARE:

; t

H THE ..;“’ ) : %mﬂ? R2 052524

H 8 Uk .

T 108 OF T™] bTTON COBES GE :

'y e RecfsTeRd e | FOR

8 RO W ,%

;: Rl WM

D . R B
165202 (I IUT
165202 005100 con RO :N=0 =ov=oc=%.mom=osasas
165204 101401 Bmos 28 S % it (Z2'0R €)=
165206 0000G0 HALT ST F BRANCH FRILED

040001 28: BIC RO,RI iN=1,2=0,V=0,Cz1, AND Rl = 125252

165212 060101 ADD R1,R1 :N=0 VS} Czl’ AND Rl = 0S2S2M
= B o0 Y B I DR AR amo
166220 0O03M0! BLE 1ST1S ' oa % %r (Z OR (N XOR V)=l
165222 000000 18: HALT

« SHHHEHEHHEEHHHEHHEHHEHHEHHEHHHEHHHHHHHHHHHHHHHHHHHH HH HHHH HE
.SBTTL TESTIS TEST "ROC™, "CMP=, “BIT™, RND "BNE™,"BGT™,"BEQ™

BRRRRRERERI SRR FAR AR RERREBEEE JIIATTIIIEELHRE S
B

,l
L3 ucn mgs rssr IS ENTERED THE common CODES ARE:
s & 1, A0 C =
L3 THE RECTSTERS ARE: fD = uszsas R = 052524, R2 = 0S2524
S ¥ RI = RN = m; 26262 126262
 a LPON I0N OF THIS TES coroinou CODES ARE:
g N = f 2 v=0, AND C = 0.
& THE REGIS ARE NOW:
' RO = R] = 000000, R2 = 052524, R3 = 000000
,: R4 = 052525, RS = (052525, 6P = 126262!
. Xy 2 ey YR YYLT YR YRR E RSS2 202 2222222222222 22223
165224 t&11s:
iasaew nossoi A S&m g =t”£ gg AND Rl = 052525
609 1ssami 001005 BNE s’ ERY Brandy If 2=0
bl1 165232 030105 BIT R1,RS 'N=0,2=1, V=0, C=0
bl2 16523 003003 BGT 18 vV BRANGH IF 2 AND (N XOR V) ARE BOTH O
613 1 005105 coM RS iN=0,2=0,v=(,C=]1, AND RS = 052525
6i4 | 160501 SUB RS.RI 'N=02=1 'v=0.C=]' AND Rl = 000000
615 165242 001401 BEQ 1516 : # BRANGH 1F 2={
2{9 165244 000000 18: HALT
618 !lllllllllllll!I!lll!llll!lllllll!!!!illlllllililllill!ll!llllllilllll
619 .SBTTL TESTle TEST “MOVB™, =S08=, “CLR", “TST™ AND “"BPL™, “BNE"
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623
624
625
627
629
630
631 165249
63 16504 112700 177401
633 165252 100001
6M 165054 (00000
635 165056 077002
63% 166060 00S00]
637 16562 005201
638 165064 077002
B itoze Mion
70
Bul 165078 DOAToC
642 165074 001401
643 165276 000000
b
645
b46
647
648
649
650
651
652
e2
g
659
660 165300
T
ﬁ i% 012702 000020
s 102 3R
g {&5315 006301
1 26
669
670
671 1 060001
672 1 0001
673 165330 003001
e 16533 000000

TEST16 TEST "MOVB™, "SO0B8™, "CLR™, "TST™ AND “BPL"™, "BNE"

 §

1y T CONDIT COOES

H {s TES xs ENTEFED nc ITION ARE :

;¥ THE % 5%6

; =

i 5304 : 1 v nnE ﬁ trion cooes ARE :

M 2 8

2 T

s E? § m ?!:ﬁ MI‘% K08 78°8%8000

;s?Tglill!liliilliiiilllll!Il*lllliIllllllll{!lllllllllill!ill!l!!llill!
MOVE  8177401,R0 :N=0, 2=0 v=o c:o AND RO = 00000:

s BPLT 28 ; " m;éu

es: cﬁ&; O i ' "géomgrﬁ AL : gucmc

= :

38: INC R1 Nf TIMES (2 »%
5 oi. e c;o"':':.:s***m”
?s? ;f e szcsb AND R]1 = 000000
PEQ TST17 : ;M it 2=1

4s: HALT

¢ HEHHHHHEHHHHHHHEHHEHHHHEHHHHHHHHHHHHHHHHHHHHEHHHEHHH HHHHHHHHHHHHE
.SBTTL TEST17 TEST "RSR", “RSL”

;l
¥ MHEN THIS TEST IS ENTERED THE CONDITION CODES RRE
; & N = SE ?EAQ =0, AD C = Q.
T8 THE REGIS ms: RO = Rl = 000000, R2 = 0S2S2Y
' R3 = z’ 052625 " 125282.
: ¥ UPON conu'nou or m&o'EST THE CORDLTION CODES ARE:
;l =
Ly THE REC sn:as EXCEPT FOR
i+ :0 mwu IS NOW Ecm. T0 000000,
1 T,
'sll!I!!llllllllllll!llillIll!!lllliliillliilll!iilll*!liillliii{lIlilll
T17:
MOV 2100000, RO
INC Rl ”?:&IE"
18 @ 5(’3015'% R camg 58 15&0 (16 TIMES)
) ADC RO ;m ?L uw?"?o
ASL 21 SLEFT snm(m (16 rxrt§)T -
% né,xs 'L :ancx 1 %E:IH. ?xré
;% THE END orm tﬁ?op
; = 2
ADD RO,R1 ' N=0 m c mzam&m#om
BLE 2$ by £ {2 OR (N XOR ¥)}=1
5 P&T 15120 . % BRANCH IF 2 AND (N XOR V) ARE BOTH O




MIN

o
8'*

CEREEEERECE MR A S A R

~N =~

719

RERINRRR PRI,

MCYII

1653
1683

165340
165342

165346
1653S0

7(1
13-APR-

072127
000301
072127
B

001001
000571
012706
004767

8
85

12716

R

) 2S-APR-77 08:

11:11

000015

177770

G00400

165374

165416

165430

165436

173024

EO2
3?55?“9‘ st ~ase,

2 SRS SIS SIS HHEHEHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
.SBTTL TEST20 TEST RSH, AND SWA8

HHEN_THIS TEST IS E ENTERED THE eoromo« CODES ARE:
a 2 2
0ogeo1, B2 = 000000

1%725 1
w%m or coromou CODES ARE:

G%STE*S EXCEPT FOR
Rl WHICH SHOULD

DR
8I5,R1
SkAB Rl
RSH s-10,Rl
BEQ TST21
HALT

*..**..#*‘

S 5 - HHE - % 3 2 5 %
u:n SHIFT ano INTO BITIS
Rl = 100000
or Rl, Rl = 000200
sﬁm m 8 PLACES

N=OEE-1EV=?fC=O R1 = 000000

:EITHER “SWAB™ OR “RSH™ FARILED

§ ¢ SHEHHHHHHEHHHHHHHHHHHHHHHHHHHEHHHEHHEHHHHHHHHHHHHHHHHE H HHHHHH
.SBTTL TEST2l TEST “JSR™, “"RTS", “RTI®, 8 “JWF"

THIS TEST FIRST SETS THE STACK POINTER T0 776
AND IFIES THRT “JSR™, “RTS*, “RTI~, AND ~ImP~

ALL %ﬂmv.

ON ENTRY TO THIS TEST THE STACK POINTER =SP~ IS INITIALIZED
TO 00776 AND IS LEFT THAT WAY ON EXIT.

* < SO SHE I3 356 HH3HE 3090 3400 00 36 3030 3690 3-8 36 3890 30 3 30 436 36 38 38 30 360U SHE 38 00 3 3 00 3 013 O SHE 00 B S B 0 O B
STl

BIT $400, 38173024 ;D0 THE rcnom-noolmnc
: GROUP OF gsrs' (THIS TEST,
,rtnom TES TEST)
BNE 118 i YE
BR JuPo SXIP G0 ngm;cnv 10 BOOT
118: MOV 8776, 5P ACK POINTER
08 'ﬁRT P, 1¢ mv ro JSR T0 1S FAILED
18: CMP 210§, (SP) % YMCT SS PUSHED?
BEQ 28 'BRANCH IF YE
HALT * WRONG THING ON STACK
28: MOV 838, (SP) :CHANGE THE AODRESS ON THE STACK
RTS ¢ :TRY T0 T0 2%
s B e RRMURNS B
MOV 84§, - (SP) : PUSH n-fm 5oe£ss ON STACK
RTI SGEE IF AN “RTI* WORK
HALT :THE “RTI™ FARILED
4$ P 3858 :TRY T0 *IMP”
HALT :THE ~JMP™ FRILED
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DQMIAA.P11 13-APR-77 11:11 TESTEL TEST “JSR®, “RTS", “RTI", & “Jep™

165436 c8: :RDDRESS TO *JMP" 10

2 SHEHHHHEHHHHHHHHHEHHHEHEHHEHHEHHHHHHHHHHHNHHHEHEEHHHHHHHHHHHHHHHHHE S
.SBTTL TEST22 TEST MAIN MEMORY FROM VIRTUAL 00J000 TO LAST AODOR.

THIS TEST WILL TEST MAIN MEMORY WITH THE CRCHE DISARBLED, FROM

b s L TV e, 108 A

E
8
&

%T&m. ngsa‘%"gfc %,L%%% EXPECTED

E
1

S§: cHp

g

738

739 o &

™0 ¥

™1 &

M2 ¥

743 " Pmm ST WILL rnk xssrso, WITH
% ¥ THE PC + 2 ON THE STACK WHICH IS IN

746 LB IN THI rwznscs INITIAL as F

i T 081658 %*@o“‘iz 01608 R3 qi’h%(cmmcoumnsc)
e H TRy RORESS

750 Do M 3 IHHHEHE S HHHE
751 165436 tér2e:

752 165436 012700 165446 MOV 810S,RO : SAVE RDORESS

753 165W42 000137 173310 P sSIZE .ﬁ)ss' nam wumnscomnmxm
% {69’% 012737 1&57:52 000114 108: MOV sgom,acm : i )

7% 1080 Biers 1 WY 81 R : CILTEN ADORESE

729 1€2470 Q15703 001000 o v %%m

753 i N 81% %3 ré ' iE S

761 165476 010010 18: MOV RO, (RO) : LORD “% ADDRESS WITH ITS

762 » ObiN SS

763 165500 005720 ST (RO)+

764 165502 cHP RO, RS

765 165504 1U51Umm BLOS 1S

76b 165506 010200 MOV R2, RO :SET STARTING ADDRESS IN RO

767 165510 011001 28: MOV (RO, RL GET T TR

768 165512 (20001 CHP RO,R] '1S 17 cr?

769 165514 001401 BEQ 3s :BRANCH IF YES

770 165516 000000 HALT :DATA ON READING M MORY LOCATION
771 : SS, R1=DATA RECEIVED, RO=DATA EXPECTED
772 165520 005120 3s: CcoM (RO)+ COMPLEMENT 'DATA AND INCREMENT ADORESS
773 165522 (20005 CHP RO, RS

77?5 {Gssasssas 693&{ 4§ %35 Q%RO) R1 RE TR (IT SHOULD NOW BE THE
£ R—_——, z op, e R

% 165532 oeuoo{ CHP gg,m :Is DATA co%crv

780

781

782

783

&
8
g
g
53
A
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BRRRREERERRERRREERER

2S-RPR-77 08:26

13-APR-77 11:11

005016
012704
012713

012700
012702

e

125252

001000

177752

GO2

PRGE 17
TEST22 TEST MRIN MEMORY FROM VIRTURL 001000 TO LAST ADOR.

.SBTTL CACHE MEMORY DIRGNOSTIC TESTS

THE FOLLOWING TWO TESTS ARE CACHE MEMORY TESTS IF EITHER OF

I The (30 et m £ 1o T fe% YO StTen, o8

WILL F MISSES' N THE CACHE AND GO TO THE
BOOT S THR BEEN SELECTED.

treeeeeeteetteseeaeteesanteteettetttecaneateatteotetaneeeteeetss
AR SAA S04 RAAR A ARAAAR AR ARARARAAARRSRRRRRARARAARAAA
I SH I IHE S HHHHHESHEE I 3

.SBTTL TEST23 TEST CACHE DATR MEMORY

RIS TE g R0 Q5 B S FEE o e P v

-0-0**“‘#**

.l-o-o

W = =

o - -

o

TEST Lbaos oseses INTO AN ADORESS COMPLEMENTS
r TWICE AND THEN RER%S DATA, THEN IT CHECKS TO INSURE THAT
DATA WRS A HIT. THEN SEQUENCE IS REPERTED ON THE SAME

SS WITH 1 RS THE DATA. ALL CACHE MEMORY DATR LOCRTIONS

TED IN THIS
El GROUP FRILS AND THE OPERATOR PRESSFS CMTINI THE

WILL TRY TO BOOT WITH THE CACHE DI

THE RE INITIAL F FOR THIS TEST:
LTS L R e é% 0LE2S T30 mou#

177746 (CONTROL REG.) 1ésasa (PATTERN) RS = LAST MEMORY RDORESS
M(mormohmmsmcx)

o 30330 36 30 40 36 36 48 3 308 30 36 35 98 36 98 98-8 36 3438 0630 38 36 8 38 38 3 93 38 38 30 353 9-HEHEIHEHE 3 HE I HER 3903

ST23
CLR (SP) ;SET THE CYCLE FLAG TO ZERO,PATTERM FLRG TO O
8125252, RY :GET UP R4 FOR TEST

S e SR 09 (g I A 1 v L

#4000, RO :SET STARTING RDORESS INTO RO
#1000, R2 E% W TSHICIIJ OCTAL

RO) ;mm THE TEST PRTTERN

3 a"

it E 8 & 8 8 8 ¥ ! L B B
nun §

L TN TR TR TR RTE Y R TR R ¥

)
) Rs &1 D
),RY coemas T an 0 m HIT/HISS REG.
: BRANCH IF mm MATCHES
: CRCHE DATA oxoﬂ'r MATCH
! RO=ROORESS, RY=EXPECTED DATA
28177752 uns THE LAQT MEMORY REFERENCE A HIT?

e C ﬁ F&ILEE T0 HIT

: ROSAODRESS THAT WAS REFERENCED

Sa58P%

MOV
MOV
MOV
MOV
com
MOV
com
conM
cHP
BEQ
HALT
S$: ROR
BCS
HALT

_— ——— e

e, S el e b e
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| DAMIAR.P11 13-APR-77 11:11 TEST23 TEST CACHE DATR MEMORY
igggi ER BgSTHISS :ABORT REST OF TEST IF “CONTINUE™ PRESSED
5 116 ys: oMB (SP)
001362 BNE 33
005720 TST (RO)+ sMOVE TO NEXT RDORESS

ﬁ%;’i@%@@ﬁ%@g§§'§§§§3§§§§E%ﬁﬁ%ﬁ%%%%ﬁ%ﬂ%iﬂ

8 g 2 Rl ee RPN B | o rorce miss cRoe 0 con 117m)

:FORCE MISS LOMER 1/2 K OF CACHE ON 11/60

000044
i ?AEI& M 53:"9 f?@?-"“ :COMPLEMENT THE CYCLE FLAG

165642 CO1347 BNE 1§ | LO(P IF NOT DONE

© 36900 S 33 S 33 0 3 I S S 30 I SHHE
.SBTTL TESTE4 TEST MEMORY WITH THE DATA CACHE ON

;I
Ly nmf' gzcxs VIRTURL MEMORY FROM 001000 THRU LAST monsss
Ly nsugs T YOU CAN GET HITS ALL THE WAY UP
M 0. o Py e sImTE ‘r‘rﬁm o ORoPe Emato TESTS
R e s e G R e
oL oo e,
L3 UPON ENTRY THE nscxsrsns WILL BE SET UP AS FOLLOWS:
L ¥ RO = 001000 (RDORESS) = 3 (PASS COUNT), R2 = (FIRST RDDRESS),
‘¥ R3 = 17774 (CONTROL hs
¥ RS:(Lnsnf.nommonzsmsp:m
‘¥ E OF THIS TEST MAIN MEMORY FROM VIRTUAL RDORESS
g 5?5‘08% LAST mongs u?u c&n?ﬁn ITS OWMN VIRTUAL ADORESS.
¥
165644 ;s#s:l!lli{llillililiiil!lliIlllillilllllillilllllllllllllliliil{lllilll
165644 D12702 00100C MOV 21000, R2 sSETUP FIRST ADORESS
165650 010200 MOV R2, RO :FIRST RDDRESS 1S 1000 OCTAL
165652 010010 18: MOV RO’ (RO) :FILL MEMORY WITH ADORESSES
165658 005720 TST (RO)+
165656 cCHP RO, RS
165660 101774 BLOS 1S
% 1 1%. 000003 EEX ?y)u :GET PRSS COUNT TO THREE
165670 n:ez% 000002 173024 exg ge,amaoeq rgcng—suncu/e INDICATES POP 11,60 OR 11/70
'Y 2 g ?8
{6570‘4 ﬁé&% 0 28 %3 R2,RO’ (P rcxx£1 }6 0 ONTO STACK
165706 00S110 3s: COM (RO) oog.s comffmn DATA AND
165710 005110 com (RO) ‘MAKE SURE 1T IS IN THE CACHE.
165712 020010 CHP RO, (RO) : COMPARE DATA, AND SET BIT O IN HIT/MISS REG
:ALSO POINT TO NEXT RDORESS
165714 001401 BEQ 5$ :BRANCH IF DATA MATCHES
165716 000000 HALT :DATA DIDN’T MATCH RO = RDORESS + 2
165720 005720 G§: 15T (RO)+
165722 006037 177752 ROR 38177752 WAS THE }nsr MEMORY REFF ENCE R HIT?
165726 103402 BCS s s BRANCH 1
165730 HALT *HIT FAILED TO OCCUR RO = ADDRESS
165732 000410 BR BOOTMISS 'ABORT REST OF TEST IF “CONTINUE™ PRSSSED
165734 (20005 4S: cHP RO, RS
165736 101763 BLOS 3§
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DQMIAR.PI1  13-APR-77 11:11 TEST24 TEST MEMORY WITH THE DATA CACHE ON
: (SP). (R
g 165740 011613 6S MOV SP), (R3) %gn?' EE /70)
g ou 11 sacn PRSS uxm THE WMOLE
1 6 R (SP ON PASS 3
ﬁ 122;\5 %151 gbe R1,2S %ﬂ % Pgss&l' MSC?E'&
% 165746 00040 JuePo: BR JUkP :GO TO BOOT STRAP COOE
90N
90S 165750 000000 CONT: HALT :STOP HERE IF THERE IS A CACHE PARITY ERROR
906 :0R A MAIN MEMORY PARITY ERROR
907 :CHECK CCR, MEMORY REGISTER AND CPU REGISTER
908 70 FIND WHICH ONE
909 165752 000402 BR Jump
910 165754 BOOTMISS: :ENTER HERE IF ANY ERROR (EXCEPT PARITY) OCCURED IN CACH
911 165754 012713 000014 MOV #M1SS, (R3) *FORCE MISSES IN BOTH GROUPS OF CACHE
912 165760 000137 173112 JuMP: JMP JNCHKSUWR GO TO BOOT STRAP
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DQMIAR.P11

913
31‘!

1S
916

91?7
918

il dat bbb g 2 53 3R R I A R A S

173000
173006

173010

SRS

SR

~NT
W)
[y
®3

13-APR-77 11:11

Jo2

BOOTSTRAP ENTRY POINT IS AT 17773000
.SBTTL BOOTSTRAP ENTRY POINT IS AT 17773000

2S-APR-77 08:26 PRGE 20

M
3 THE REGISTER USRGE DURING THE BOOTSTRAP 1S GENERALLY RS FOLLOWS:
L RO = DRIVE rus:n RIGHT Jusnrxso 0 -7
'y R = m* AND STATUS REGISTER
‘¥ R2 = 1% LORDING INTO DEVICE
X R3 =
T RY = II"DEX nr*sn 10 csr THRU THE meLEs FOR THE CORRECT INFORMATION
;: RS = 100200 'ERROR’ bIT AND 'RERDY’ BIT
L #
;: AFTER A SUCCESSFUL BOOT THE REGISTERS ARE RS FOLLOWS:
'a RO = T:E DRI R RIGHT JUSTIFIED (0 - 7)
;: Rl = SS OF THE MAIN COMMAND RND STATUS REGISTER
;1??1????9?1?????????fff?ffffffiff?ff?ff PRRRRPLLRIIRRRIIORLRIOIORILIRIIOTYE
R Y Y Y Y X Y Y R Y TR Y Y TR R X R R R R AT A R X R AR R A SRR AR R Y
= BASE2
BOOT: g\rir c"‘(g‘n‘g?ane« SW OFF? san’ gérs (CPU TESTSM)'
Tl O RS
P 3801RG co DO THE TESTS
_SBTTL THIS IS THE CODE TO READ THE SWMITCH REGISTER AND SWITCHES
START: MOVB gg%zém THE CONSOLE SNITCH REGISTER (LO BYTE) -
START1: MOV (PC)+,RO ir ?%%"ﬁc@eﬁt% rngnlgoi‘ts&.z
MORD 776 nrcno-sﬁn
ASR RO sum R em S OF MICRO-SHITCH AND
BIC 87 ,RO :MASK FCR COMMON SSING
START2: MOV RO’ RY :COPY THE CONSOLE SWR OR MICRO-SWITCHES INTO R4
BIC 8177607, R4 L:ﬂ&voevxcc NUBER m RY BITS <06:03)
BNE 3% :IF DEVICE NUMBER WAS 0
MOV 38173024, R4 ‘REARD THE MICRO-SWITCHES
ASR RY ‘SHIFT AND PROCESS
BR START?
3s: ASH 8-2,RY ;SHIFT DEVICE NUMBER (IN R4) TO BITS_(2=0>
157 -(R%) mJusr R4 TO I THRY TRABLE (0 - 74)
BIC #¢C7 . RO znvr. UN]JT N* R IN RO BITS <2 : 00»
MOV g,né OPYulf!I N Rnx‘mo Rg ; .
movla 8100200, RS % Em&"% Rer0 el ITE ?fno RS
pgv csap{s(s:;,sé m§n cgnrno?nsss INTO Rl
v {
IMP DRS(RY)’ 58:% ?8 Em Sr %T{S?LM%OT
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DQMIAA.PLI 13-APR-77 11:11 THIS IS THE CODE TO RERD THE SWITCH REGISTER AND SWITCHES

%9
173112 032737 000010 173024 CHKSWR: BIT 810,98173024 6?#&}0&1 WSH?TCH RECISTER?
173120 001340 BNE START!
173122 000734 BR START IF ON, SENSE THE CG!S&E SHREG

.SBTTL THIS IS THE STRART OF THE TC11/TUSb BOOT STRAP (DECTAPE, TCl1-G)
; COMMAND REGISTER RDORESS IS 177342

i S m B, AR RLSRATGSS,
1

173130 0X57 18: TST (Rl) IF IT

1731 i ﬁﬁ TegiT.is B Cs.R. 15 ser
1731 177776 S -2(R1)

173140 100017 BPL RGAIN m IF NOT 'EN) Z@E'

173142 000420 BR RPO3

.SBTTL THIS IS THE START OF THE TM11/TUlQ0 BOOT STRAP (MAGNETIC TAPE, TM1l)
; COMMAND REGISTER RDORESS IS 172522

{7316 BB 17777 YR el &?*JP&H&HE%%QESJinc

BESRRRERCEEREAR S AR ARE R RRERRER JIIAFI I

173152 103375 BCC :MAIT F r T0 BE T BY omvs
173154 052311 BIS m:m (R}) :?OR’
mrs m 9 CHAN.
173156 105711 28: 1ST8  (R1)
1 18 00376 BPL as mp F%m g('f‘ n 10 BE
1731 12761 177777 000002 MOV 1,2(R1) P ONE nsconn
{ }gi;g 112311 rUL0R MOVB (n35+ (R1) :LORD SPACE FORMARD cormo INTO C.S.R.
1 173172 030511 38:  BIT RS, (R1) s TEST FOR 'ERROR’ AND 'RERDY’ BITS
1 173174 001776 BEQ 3% BRANCH IF NEITHER SET
i 173176 100003 BPL CMNSGO :BRANCH TO COMMON READ IF NO ERRORS
1
i .SBTTL CODE TO CLEAN UP WORLD AND TRY BOOTSTRAP RGAIN
{010 {muam %n% AGAIN: gser CHKSKR R A DNy M T AND UNIBUS MAP
igié g’ossrrgn '1'8' BOOT % 3
1013 .SBTTL THIS IS THE START OF THE RP11/RPO3 BOOT STRAP (DISK PACK, RP11-C)
{Oiq : COMMAND REGISTER RDORESS IS 176714
mi? 173204 010211 RPO3: MOV R2, (R1) :LORD THE UNIT NUMBER INTO THE COMMAND REG.
1018
1019
igg? _SBTTL THIS IS THE START OF THE COMMON READ CODE
1022 173206 012761 177000 000002 CMNSGO: MOV 8-512.,2(R1) ;LOAD WORD COUNT OF 256 WORDS
1623 173214 112302 MOVB  (R3)+ R2 *LORD READ FUNCTION INTO LO BYTE
1024 18 THEN LORD RERD FUNCTION INTO C.S.R.

——— i - - -—
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185

BERER

Pt ot o Pt s Punt Pumt Protd Pt pumt Pt Pums Pt Pumd Pumd Puust Puns Pumt Pums

R R R 222 P77 222 PG B R R B

WEH @
i

[l and o d o] [l d
e
[

173240
173242
1732
17324
173252

173254

173256

eS-APR-77 08:26

13-APR-77 11:11

2
R

[

\Jg
[ o o
[ d ]

:

=

8k

2 B

010061
0l2711
0007

%

%

LO2

PRGE 22
THIS 1S THE START OF THE COMMON RERD CODE

B0t e iR b BTE GrERTRone

BIC 8377, (R1) cwm (l?s LO BYTE OF THE C.S.R.
BR CMNL

. =BASEY

B e IGCTRTE e ST b 0] enorereee

l‘?& ;& %FWT*M INTO C.S.R.

: §Is Rs (R1)
GOl: 578 l
WAIT UNTIL RERDY IS SET

g

15T (n1) T ST roa ERROP BIT
8P CLRCS
1STB  (R3) IS xr TUl6?
BNE AGAIN :NO
CMP (R3), I4(R1) :IF YES, WRS THE ERROR A FRAME COUNT EROR?
BNE AGAIN :IF NOT, TRY TO BOOT RGAIN
CLRCS: CLR8  (Rl) :CLEAR COMMAND Rt ISTER. THIS HILL
?TOP occrnp§ EEE&S" {r ocv¥
CLR PC s¥337 SECONDARY BOOT

.SBTTL THIS IS THE START BOOT STRAP (DISK DUMMY)
;COH&D %GISTER F!)OREES IS 1ﬂ%

RKO6: MOV RO, 13(R1) L DRIVE NUMBER INTO DRIVE SELECT REG.
ggv ?8163“ iL PACK ACKNOHWLEDGE FUNCTION

——— ———— — ——
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JMAIN. MACYIl 27(1006) 2S-APR-77 08:26 PAGE 23
DAMIAR.P11  13-APR-77 11:11 THIS 1S THE START OF THE RM11/RPOM BOOT STRAP (DISK PACK, RWPOM)
.SBTTL TH T 1 BOOT STRAP (DISK PACK, RWPOM)
5 el LIER oL LR
f% im‘/a Hggﬁ 000010 RPON: mg ?onjggt?é)) sSELECT wnxm }o BOOT FROM
1063 173300E 012761 014000 000032 MOV 14000, 32(R1) Egﬁmlg:a Eccmimxa'f? ax"rg
1064 173306 DOOM70 BR CMNSRH :G0 JOIN THE COMMON RH?0 CODE



.MAIN. MACY!l 27(1006) @2S5-APR-77 (8:2b PﬂGE
DQMIAA.P11 13-RAPR-77 11:11 THIS IS
1065

1066

iﬁ .SBTTL
1

1071 173310 012705 160000 SIZE:
Tl T g—

ig_’?‘s! i 000776 1§:

173334 010007

1077

1078

1079 .S8TTL
1080

1081

1082 173336 010061 000032 Tulk:
1083 1733M¢ 052361 000032

1084 1733% 032761 010000 000012 !IS:
1085 1733M 0017

1086 173356 112311

1087 173360 105761 000012 2s:
1088 173364 10037S

1089 173366 112311

{O‘IJ { l 1 le 38:
I A -

1093 173404 112311

1094 173406 105761 000012 4S:
1095 173412 100375

1096 173414 0004eS

1097

1098 .SBTTL
1099

1100

1101 173416 012700 173424 PCil:
ﬁ% 173422 000732

1104 173424 010115 18:
1105 173426 142705 00004

1106 173432 010515

1107 173434 011503 2s:
B 1xE o x
1110 173" um;s

1111 173%4 116113 000002

1112 1 15

1113 17 1 000375

1114 173456 001366

1115 173460 105223

1116 173462 000143

1117

1118

1119 .SBTTL
1120

NO2

4
THE START OF THE RHI1/RPOM BOOT STRAP (DISK PACK, RWPOY)

BT R s

0150000 RS ;SETUP MEMORY CHECK LIMIT (28K)

R (7T T VEC.+42)

%bv i &?&0830 Yém'ﬁSH
|

Hey ’éés ?ﬁb“ﬂ‘f" W
MOV
THIS IS THE START OF THE RH11/TUlE BOOT STRAP (MAGNETIC TAPE SYSTEM, TWULG)
: COMMAND REGISTER RDORESS IS 172440
MOV RO, 32(R1) :LOAD UNIT 0 SLAVE SELECT REG.
BIS (R3)+,32(R1)  ;MERGE u FORMA nm oeusm BITS
BIT #MOL, [2(R1) ,IS rco oM L
BEQ 18 S WAIT oa or xvs STATUS REG
?% fg%f)ﬁim“ ’%s asu Y B]T SET YET?
8PL 2$ : WAl % &E_E%wv BIT
1518 {S?I)QIS(R“ '%s u‘fﬁl
BPL 3 ’m I 35
oo tieen s b
g{a &gmu er FINI H THE SPACE?
BR CMNSRH : GO Jo'im&m&c g{v& c%c
THIS IS THE START OF THE PCll TRAP (HIGH SPEED PAPER TAPE READER)
. THE STATUS REGISTER ADORESS I 7;550
Sagv §f§tm %vs RETURN PC
"oV R (RS) : RETURN u%-msw ADDR.
BICB  #24,RS msx ron CIAL ADDRESS
MOV RS, {RS) ss IN POINTER
MOV (RE),R3 GET me POINT
INC (R1)
e us ri ms"'ﬁ L herov
?gcva ‘?,32}’ (R3) :STORE DATA AT BYTE POINTER
CMPB  8375,R3 STUORElo .Itu\i§R OFFSET?
BNE 28 amncn xr NOT YET
INGB  (R3)+ DONE
P -(R3) txscun»: RS BRANCH

THIS IS THE START OF THE RH11/RSOM BOOT STRAP (FIXED HERD OISK, RWSOM)
:COMMAND REGISTER ADDRESS IS 172040




BO3

.MRIN. MACYll 27(1006) 2S-APR-77 08:26 PRAGE 25

DQMIAR. P11 13-APR-77 11:11 THIS 1S THE START OF THE RHM11/RSO4 BOOT STRAP (FIXED HMEARD DISK, RWSOM)
1121
1122 17344 110061 000010 RSO4: MOVB RO, 10(R1) ;LORD THE DRIVE NUMBER TO BOOT FROM

1123




MAIN. MACYll 27(1006) 2S-RPR-77 08:2% P% ;6
DAMIRA.PL1 13-APR-77 11:11 THIS IS THE START OF THE COMMON RH-70 COOE

Hg .SBTTL THIS IS THE START OF THE COMMON RH-70 CODE
1126 173470 O0l616] 000016 0000!6 CMNSRH: MOV 16(R1), 16(R1) nm OFF ANY ACTIVE ATTENTION FLAGS

Haa; 173476 000643 CeiHl: -BR CMNSGC TO COMMON RERD CODE

1129

1130 .SBTTL THIS IS THE START OF THE RX11/RX01 BOOT STRAP (FLOPPY DISK)

Hm : COMMAND REGISTER RODRESS IS 177170

ug 173500 052705 000040 Rx0l: Bl wo RS . oorc an T0 'ERROR’ AND 'TR’ BITS

Han {7350-0 005700 1S ; :TE r

HE 1783 7 &m -%’?‘78 méh&.ﬁoﬁ%?%

{{g 1735{3 &ﬁ}é 18: axga TS,(RI) gsr FOR Lm' "OONE’ BITS

1139 17¥81 61 11 %va (33)+,(Rn o}o IEB ﬂ PROPER DRIVE

18 e B K 0 L ST e

ﬁ% {73531 ixam 000001 000002 . B§Lmovla ao?m 2(R1) mT umﬁr * &} sscron MUMBER

e <t R J g

1146 1735490 030S11 38 BIT RS, (R1) m' ’ mo "DONE’ BITS

1146 173542 001776 BEQ 3% WAIT ron

1187 173594 100615 BNI AGAIN ,m 1 rsmnp xr "ERROR’ BIT SET
114 17%%% 111311 MOVB  (R3), (R1) LORD COMMAND FOR PROPER DRIVE
1149 173550 130511 NS : BITB RS, (R]) TEST FOR ° 'DONE’ BITS

1150 173552 001776 BEQ 48 urm FOR or: or THE BITS

1151 173554 100003 BPL 7? CHECKX RDORESS ZERO IF 'DONE' BIT
ﬁ% {73555 116122 000002 agva 5; 1), (R2)+ A m mv (R2 GOES FROM 000 TO 177)
1154 173564 022737 000240 000000 CHX240: CMP 8240, 380 r!§” T RDORESS BOOTED

1155 173572 001202 BNE AGRIN IF NOT A 'NOP’

Hssg,: 17357 CLR PC snm SECONDARY BOOT AT ADORESS ZERO

1158 _SBTTL THIS IS THE START OF THE RX11/RX0S BOOT STRAP (DECPRCK DISK CARTRIDGE, RK11-D)
Hgg :COMMAND REGISTER RDORESS IS 17740M

1161 173576 (72227 000005 RKOS:  ASH 85, R2 :LEFT SHIFT UNIT NUMBER 5 PLACES

1162 17302 010261 000006 MOV R2'6(R1) :LOAD UNIT NUMBER INTO DEVICE

Hgg 173606 000733 BR CSARNI BRANCH TO COMMON READ CODE
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.MAIN. MACY1]l 27(1006) 2S-RPR-77 O&:co rntE 27

DAMIRA.PI1  13-APR-77 11:11 THIS IS THE START OF THE RK11/RX0S BOOT STRAP (DECPACK DISK CARTRIDGE, RX11-D)
11
Hg _SBTTL FUNCTION CODES FOR THE ALL OF THE DEVICES
uza 173610 060017 TUICS: .WORD 060017 Ramo sa.:crm DRIVE AND SET 800 BPI
11;3 173612 011l SY;E 365 FOR TU1O
ﬁn 173613 003 -8y
1172 17351: , RK06S: FoR RKO6
ﬁ?@ gt Bl <aint H MU ;%W&Em-&ﬂ”
1176 173616 00M003 TUSES: .HORD 004003 : SEARCH FOR BLOCK O, REVERSE DIRECTION
1172 173%20 RKOSS :
ﬁg 173620 00S RPO3S: .BYTE 00S :READ COMMAND FOR TUSH, RXDS, RPO3
1180 173621 077 BYTE 577 - THIS IS R rtgisn ZERO BYTE
1181 ro DIS xncux FROM THE (BYTE FOLLCHING
Hg : THE READ FORMARD COMMAND) IN TULG
1184 173622 001300 TULES: .WORD 1300 FOR TUl6, BOO BPI, NRZI
1185 17364 007 .BYTE 007 guno Mvﬁ
1186 173635 011 .BYTE 011
1187 173626 031 .BYTE 031 sm\ézE
1188 173627 071 .BYTE 071 :RERD FORSS-RD
ﬂgg 173630 001000 "MORD 1000 : FRAME COUNT ERROR
ﬂm 1 007 RX01S 'E\ﬁ" 007 cT FOR DR RO
ug 17 003 ©BYY 003 m‘?v%r%cm 9‘&; 03 z;{
114 17363M 027 BYTE 027 :READ SECTOR COMMAND FOR onxve ONE
H% 173635 023 'BYTE 023 'EMPTY BUFFER COMMAND FOR DRIVE ONE




EOS

FUNCTION CODES FOR THE ALL OF THE DEVICES

COMMAND AND STATUS REGISTER ADORESS TRABLE

.SBTTL

2S-APR-77 08:26 PRGE 28

13-APR-77 11:11

MACY11 27(1006)

DAM3AA. P11

-MAIN,

ommmmmw :
SEEEEEN S
EEEEXXXTXEX

tabalatala b ba b la

RARAUNARA

Bevi it

oooooooooo
oooooooooo

REEEELELLL

I UNNA I TN W NN
Pt St o) it Pt =t =t

EEE e e

OB OB LIS IR LR IR IR IA IR S

R

=l s o=l =g s=Qo=l r=fv=y v v=g

=l gl v o=l e sl el o= el

dianmtoang

ol e o ol g e e o= o=g

S KRR

) g P g euf) gl Gt el Sl P o= = ot Tl

FUNCTION POINTER TARBLE

£
g2
5%

RS
kbR 44
r.3.3.3.3.3.3.3.33

(VE VI T T P Y P P TR

BEEECERE

= b b b b B b= b

SEEEEEEEE

Ayt S o

R

Q0OO000000O
= —

SEEELEERED

ST

a9 @
- -
3 @
. O
Mm quw
e
m m?7
111111111
QuMT NN OG-
oy Ll ke R Ko B R )
T T N Y,
ol o=l ol w=q vl ol ond wenl] o=

STARTING ROORESS TRBLE

.SBTTL

1222
1223

122

TUl6 (800 BPI NRZI)

2lek ¢

i el el o=
g ool oun gl

%
2%
X%
mmw
EOER 1,
bt b
5 T

LWihalaalala oo o a

m5§$$%§$$$

R

geedygseyog
FEEREREEEE
hnninin intininin 8

TR

ooooooooooooo

000000

173710 173576

173720 173272

173722 173464

173732 000000
000001

173726 173416

1228 173712 173204
173730

1229 173714 173260
1230 173716 17333

1231
1232
1233 173724 173500
1e3M
1235
1236
1237

1226 173706 173124

1225 173704 173144
1227
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MACYL1 27(1006)
13-APR-77 11:11

.MAIN.
DAMIRAR.PL1
ROORS 17370
RGAIN 173200

z}

b 4

z]
BIT6 = 000100
BOOT 173000
o S
CLRCS 1732SM
CMOPTR 1736b2
cMNSG0 173206
CMNSRH  17N7C
cm* }732:!)
CSRPTR 195232
CSRH1 173476
DIRG 165000
DISPLR= 177570
ééio = 001000
GRP1 = 00O00MM
JUurP 165760
JUPO 16574%
KIPRRD= 172340
KIPAR?= 172356
KIPDRO= 172300
KIPDR?= 172316
MISS = 0000IM
MRO = 177572
MOoL = 010000
N = 000003
PC11 1716
RX0S 173576
RKOSS 173620
RX06 173260
RKOBS 173%IM
RPO3 173204
RPO3S 173620
RPON 173272
RPONS  17361M
RSOM 173464
RSONS 173615
RXD1 173500
RXD1S 173632
CIZE 173310
START 173014

b 12258
10098

)

8

¢

8 1032
3288
9388
i,
1040 10468
%S5 12138
1004 10228
106M l
1029 10368
755 0S
%Y 12008
11278 11863
3538 2
388
3288
10378 1038
3288 B4
3288 84S
02 909
716 9028
3288
3288
3288
3288
3288 758
3288
3288 1084
3438 344
398 399
458 469
538 c4gs
6188 bl19
700 701
8s3 869
11018 123
11618 1227
11778 1215
10558 1229
11728 1217
986 10168
11788 1216
106ls 123l
11738 1219
ll22s 1232
11748 1220
11338 1233
11928 1221
753

:

FO3

CROSS REFERENCE TRBLE -- USER SYMBOLS

2S-APR-77 08:26 PAGE 30

1082 1044 1147 1155

P o0

881
9128

911

350
409 4188 419 420 429
‘4838 NeY 485 435 S02s
c49 S50 S60 5678 S68
620 630 b4Ss 646 647
709 7378 738 739 750

128

1102

365
4388

659
B800s

3758
439

6768
801

376
Y40
S1M
S3cs

REF55E

3978
Se7
6391




LMAIN. MACYII
DAMIRR.PL1
START] 1 e
2T 17905
# e i
R0 jeeiae
TSTI1l 16513
TSTle  1651SM
TST13 165172
TSTIN 165202
TSTIS 165224
TST16 165246
TST17 165300
TST2 165004
TST20  16S3M
TSTel 165362
TST22 16543
TST23 1655
TSTeM 1656
TST3 165020
TSTY 165036
TSTS 165052
1ST6 165066
1S17 165076
TUR = 000001
TU10 1731
TUIOR 173172
TUI0S 173610
TUlb 17333%
TUI6S 17322
TUSH 1731eM
TUSES 173616
$SIN =

s 17373M

e7(1006) @2S-APR-77 (8:26

13-APR-77 11:11
Fal-L
X7

R R A

TR

95?7

AGE 31
CROSy REFERENCE TRBLE -- USER SYMBOLS

GO3

358

4518 453 456
S4S S8 Sbes
bY5 6bls 673
8718

375 3898 I 397 Yils 415
4718 480 483 4374 499 S02

676 6908 69% 699 7118 737




LMAIN. MACY1l 27(1006) 2S-APR-77 (08:26 PAGE 33
CROSS REFERENCE TRBLE -- MACRO NAMES

DQMSRA.PLL 13-APR-77 11:11

COMMEN  3oBs 789 914

ENDCON 3288 798 932

HSGiO 3‘43: 45

S & 5

MSGle s S27

MSG13 SHes S50

MSG1Y 5676 569

MSG1S S9%2s SN

MSG16 blgs 620

NSG17 bYSes 64?7

MSGe J3S8s 360

MSG20 6768 678

MSGel 6998 701

MSGe2 7378 739

MSG23 8008 802

MSGaY g51s 853

MSG3 3758 377

MSGY 3378 399

MSGS 4188 N2Q

MSGH 4388 Y40
g 8 B 7

SKIP J°Bs JSS 372 3N
673 6%

STRARS 3288 343 350 38
483 495 S0e SiY4
659 676 688 699

SSHXT 3288 343 358 375
645 676 699 737

$SSKIP 3c8s 355 372 3%

o
~
w
o
R

. ABS. 17373 000

ERRORS DETECTED: O
DEFALLT GLOBALS GENERATED: O

DSKZ : DAMIAR, SEG/SOL /CRF=DAMIAA . P11
RUN-TIME: 2 3 .2 SECONDS

RUN-TIME RATIO: 43/5=7.3

CORE USED: BK (15 PAGES)

7 418
B8]
41S 43S
365 375
525 S
709 73
397 418
800 8S1
418 435

438
453

387
S48

438
453

HO3

456

397

456
480

B RR2 K B

548
Se4
438

S48
SeM

567

618
567

S

8 BE G

61S

618
k42

469
b45

618
642




