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UNDEK A LICENSE FurR USE ON A SINGLE COMPUTER SYSTEM AND CAN BE CUPLED
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ABSTRACT

CXRMCAQ 1S AN 10MODX THAT EXERCISES RM0S5, RMO3 AND RM02 DISK DRIVES
UN AN RH70 OR Rhil CUNTROULLER, I1I EXERCISES THE DRIVES BY DOING
SEEKS, WRITES, WRITE=CHECKS, READS, AND IN=CORE COMPARISONS. ALL
ERRORS DETECTED ARE REPURTED UN THE CONSOLE TTY.

REQUIREMENTS

PDP=11 PROCESSUR

PROGRAM LOAULING DEVICE

TERMINAL

RHi1 OR RH70 CONTROLLER

1 TO 8 DISK DRIVES (ANY COMBINATION OF RM0O5'S, RM03'S OR RM02'S)

TEST MED1A:

THE RNMOS, KRMO3 UR RM02 DISK PACK MUST BE FURMATIED IN 16 81T DATA
t GRMAL,

LOUAD DEVICE:

ANY DEVICE THAT IS SUPPURTED BY THE XXDP SOFTwARE PACKAGE.

PASS LEFINITLION

ONE PASS UF '1HE CXRMCAO MODULE CONSISTS OF 200 CYCLES OF THE
FOLLUWING TEST SEQUENCE FROM STEP 1 TO STEP 9.

1. SELECT A S1ARTING BLUCK ADDRESS. (SEE SECTLIUN 10.)
2. SELECT A DRLIVE FUR TEST,
3. IF NU DRIVE IS SELECTED, DRuUP THE CXRMCAU MUDULE.
4, DU AN EXPLICIY SEEK 10 A CYLINDER, IF ERRURS, REPURT AwsD RETRY
UP TU KRETRY LIMIIE.
5. DU A wWK1TE DATA = IF LRRURS, REPORT AND RETRY UP TU RETRY LIMIT,
6. DU A WrITE CHECK ULATA = IF ERRORS, REPURI AND RETRY uP TO
KETRY LIMIT,
7. DU A KeAD DA1A = IrF ERRORS, REPOKRT AND RETRY UP TO RETRY LIMIT.
8., DO AN IN=COKE DATA CUMPARE - 1F ERRORS, REPURT,
9, IF COMPLETED CYCLE UF ALL DRIVES, GO TO STepP 1, ELSE SIPEP 2,

NUTE: THE RETKY LIMI1 IS 3 TIMES. THE MODULE CLEARS THE ERRUR,
BEFGKE EACH RETRY. I¥ THE MODULE FALILS TO CLEAR THE
ERRUR, ThHe MODULE WILL BE DROPPED,

EXECUTIUN TIME

SEQ 0002
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58
59
00
ol
62
63
64
65
66
67
68

114

ONE PASS OF CXRMCAO RUNNING ALONE ON A PDP=11/70 TAKES APPRUXIMATELY

20 SECONDS.

CONFIGURATIUN REQUIREMENTS

e e m e eececescereCeTannDESee

DEFAULT PARAMETERS:
DEVADR: 176700, VECTOR: 254, BR1: S, DEVCNT:
REQUIRED PARAMETERS:

NONE

DEVICE/OPTIUN SETUP

MAKE CERTALN THAT ALL DRIVES ARE POWERED UP,

OPERATION OPTIUNS

MEANING OF SR1:

1

wRI1TE ENABLED, AND READY

BIT02 = 1 COUNT DATA LATE ERRORS, BUT DON'T TYPE THiM,
oITU2 = 0 COUNT AND TYPE DATA LATE ERRURS,

BiTUO4 = 1 PORT B SELECTED

B1T04 = 0 POKT A SELECTED

r1T10 = 1 SELECT RANDUM BLOCK ADDRESSING.

bIT10 = 0 SELECT SEQUENTIAL BLUCK ADDRESSING.

BIT12 = 1 DUAL PORT UPERATION,

BIT12 = 0 SINGLE PORLI UPERATION,

BIT1S = 1 32 REGISTERS UN RH70

BITIS = 0 22 REGISTEKRS ON RH70

NUTE: B1TO4 HAS NO MEANING IN SINGLE PORT OFERATION,

NON=STANDARD PRINTOUTS

A. MOST PRINTOUTS HAVE THE STANDARD FORMATS DESCRIBED Iw

Tk DEC/X11 DOCUMENT.,

B. ERROR MESSAGES DUMP THE CONTENTS OF THE 20 OR 22 REGISTERS.

(DEPENDING IF AN Rrl11l OR RdA70 IS USED)

SEQ 0003
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1290
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123
124
125
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129
130
131
132
133
134
135
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13)
138
139
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146
147
148
149
15v
151
152
153
154
155
150
157
158
159
100
101
162
163
164
165
166
167
104
169
170
1N

10,

IN THe FOLLOWING ORDER:

RMCS1 RMWC RMBA RMDA RMCS2 RMDS RMER1 RMAS
KMLA RMUB KMMR1  RMOT RMSN RMOF RMDC RMHR
RMMR2 KMER2 KMEC1 RMEC2 *RMBAE *RMCS3

# PRINTED ON ERROR KEPORT 1F USING AN RH70 CUNTROLLER

DUAL PORT SETUP:

TU RUN A DUAL PORT SYSTEM, SK1 HAS TO BE MODIFIED TO INDICATE TU
THE MOUULE, WHICH PURT THe MODULE IS LUCATED ON. SEE SECTION 7,
FOR SKH1 UPTIUNS,

THE CUNTRULLER SELECT SwITCH ON [HE RM DRIVE MUST BE IN THE A/B
PUSLITION., THLS SWITCH 1S ACTIVATED WHEN T'HE DRIVE IS CYCLED UP,
1F Tnk SWITCH WAS NUT IN THIS PUSITIUN wHEN DRLIVE wAS POWLRED UP,
THE FOLLUWLING STEPS MUST BE TAREN., PLACE THE SwiTCH IN THE A/B
PUSITIUN, TURN THE "UN-LINE® SWITCH TO UFF=-LINE, THEN TURN THE
"UM=LINE® SWITCH TO ON-LINE. 1LHIS WILL PUT THE RM DRIVE IN THE
DUAL PURT MULE.

BLOCK ADDKESS

EACH SECTOR Oin THE KRM0S, RMO3 UR RMO2 PACK 1S CALLEL A BLUCK,

At THE BEGINNING OF EACh TEST CYCLE, THE CXRMCAU MUDULE SELECTS
A STAKIING BLUCK ADDRESS SEWUENTIALLY OR RANDUMLY FOKR EACH

DATA TRANSFEK,

whEN BIF10 OF SK1 IS KRESET(0), CXRMCAO MODULE SELECTS THE BLUCK
AUDRESS SEWUENT1ALLY FROUM BLUCK 0 TO THE LAST BLOCK,

WHEN bIT10 UF SK1 IS SET(1), CXKMCAO MUDULE SELECTS THE BLOCK
ADURESS KANDUNML1 BETwWEER BLUCKR O AND THE LAST BLOCK.

iNM SINGLE POKT OPEKATION, CXRMCAO MODULE ACCESSES EVERY 8LOCH
ON ThHe TRACKS AS FOLLUWS:

M0O3/72
HMOS

= U THKU 4,

= 0 Thku 18,

IN DUAL PURT UPERATION, CXRMCAO MUDULE ON THE PURT A ACCESSES
EVEKY BLOCK UN THe TRACKRS AS FOLuuwS:

KMO3/2 = 0 THFU 2,
KM0S = 0 1kRu 9,

IN DUAL PUKT UPEKATION, CXRMCAU MODULE ON THE PURT B ACCESSES
EVERY BLOCK UM THE TRACKS AS FULLOWS:

RM03/2 = 3, THRU 4,
RMUS = 10, TKHU 18,

SEQ 0004
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172
173
174
175
176
177
178
179
180
161
182
183
184
185
186
1817
188
189
190
191
192
193
194
195
196
197
198
199

11,

SEQ

NOTE THE MANUFACTURES/USERS BAB SECTOR FILE WILL NEVER
Bk ACCESSED 1IN ANY WAY BY THIS MODULE.

'

BAD SECTUR TABLE

i
32. LOCATIONS STARTING AT THE LABEL "BADSPT" ARE RESERVED
FOR 16, bAD SECTOR ENTRIES BY THE USER., EACH BAD SECTOR IS
SPECIFIED THRUUGh ENTERING ITS CYLINDER ADDRESS TO THE
FIRST wORD AND ITS TRACK AND SECTUR ADDRESS TU IhE SECOND
WORD; THE HIGH BYTE ON THE SECOND WORD 1S THE TRACK ADDRESS
WHILE THE LUW BYTE ON THE SECOND wORD 1S THE SECTOR ADDRESS.
WHEN THE MODULE DETECTS A DATA TRANSFER ERROR, ON ANY OF
THESE SPOTS, THE MODULE WILL SKIP OVER THE 8AD SECTOR AND
START ANOTHER TEST CYCLE.

THE MUDULE ALSO DETECTS BAD SECTORS THROUGH THE "BSE"™ ERROR BIT
(BIT15 OF RMER2). WHENEVEK THE "BSE" BIT 1S ST AFTER EXECUTING
A DATA TRANSFER COMMAND, THE MUDULE WILL IGNORE THE ERROR,

0005
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000000
000000
v0000%
[V
Q0uulv
ooout2
0oVu13
000v14
VoU016
000020
0ouu22
000u24

000026
000030
000032
[ ITEYY
0000136
0Gu040
T Y]
000u44
V00045
000050
000052
000054
000056
000056
000060
000062
000ue4
000066
00V070
Q0u072
QeULoT4
000076
06010v
o012
000102
000104
000104
000106
V00106
000110
000112
vou114
000116
000120
000122
000124
000126
000130
000132
000134

122
w0
176700
000254
24v
Quu
000v01
0000v0
0000V0
0ouUvoo
[P IVEY)

150000
001670
000252
voLUOD
090310
I I
[ TR
Gououo
Q000V0Q
[TV
900000
000000

90000V
ouovoo
00Y000
00000V
QUUoUY
Quo0uY
vooovou
000000
0u0000
000000

000000
V00000

000000
000000
002130
[0
Q00000
00000u
0000V
000416
00000V
VoU000
000400
wouooL

115

103
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JMODULE NAME,

JUSED Tu KEEP TRACK OF wBUFF USAGE
18T DEvICE ADLLR,.

#1ST DevICE VECTOR,

LEVEL.

LEYEL.

INDICATUK 1.

REGISTER 1

REGISTER 2

REGISTEK 3

KEG1ISTER &

IEIEEERERIIRSINARBAEFSEIERNSFRAEEBRAREAAB AR IS ERSIRASFRRRSIA RS20 888

LTITLE
H bLXCuM  VERDLUN

LISl Bln
BEGIN:
MUDNAM: (ASC11 /KMCA /
XFLAG:  .bBXTE UFEN
AUDK: 176700+u
VECTUR: 254+0
BR1% 1Te PRTYS40
LV Byl PROYO+O
Lvibl: 0+l
SKR1: UPEM
SK2: Uren
SR3: UPEN
SK4: Uren
STAT: 150000
INIT: START
SPOINT: MUDSP
PASCNT: U
1CONT: 200,
ICGUNT: O
SUFCNT: 0
nRUCNT: C
SUFPAS:
HROPAS:
SISChn1s O
RANNUM: ©
CUNF LGS
RES1: [}
KESZ: o
SYKRO: UPEN
SVR1: OPEN
SVR2: UPERN
SVR3: OPEN
SVR4: GPEN
SVRS: OPEN
SVYRbS UPEN
CSRA: OreN
SBADK?
ACSK: UPEN
WASAULK:
ASTAT: OPEM
ERRTYP:
ASB: OPEN
AWAS UPEN
RSTKT: RESTRT
wDTO: UPEN
wOFKR?S OPEN
INTR: OPEN
UM O
RBUFVAS KBUF
Rour PA: OPEN
KBUFEA: OPEN
ROUFSZ: 256.
#BUFPA: UPEN

$STATUS AQGRD.

JMODULE STAKI ADDR,

sMULULE STACK POINTER.

7PASS CUUNTER.

;8 OF LITeRATIONS PER PASS=20uV.

1LOC TU COUNT ITERATIGwS

sLOC TO SAVE TOTAL SOFI ERRORS

sLOC Tu SAVE TUTAL HARD ERRORS

;L0OC TO SAVE SOFI EwxRORS rER PASS

;LUC TU SAVE HARD ERRORS PER PASS

9 UF S5Y5 BRRURS ACCUMULALED

;HOLOS KANDOUM » wHEN KANU MACRO 1S CALLED

JRESERVED FUR MONITOR Ust

JRESEKYED FUR MOnITOR USE

ESERVED FUR 4ONITOR USE

OC TO SAVE RO.

JLUC TO SAVE Ri.

3LOC Tu SAVE Rz,

sLOC [0 SAVE H3.

;LOC TO SAVE R4.

$LUC TO SAVE RS.

sLUC Tu SAVE Re.
$ADDR UF CURRENT CSR.
ADDK UF GUOD DATA, UR
sCONTENTS OF CSr.
$AUDR UF BAD DATA, (R
$STALUS HeG CONTENTS.
;TYPE OF ERROR
JEXPECTED DATA.
$ACTUAL DATA.

’ JRESTART ADURESS AFTER END UF PASS
JWORDS TO MEMUKY PER ITERATIUN
SWURUS FRUM MEMURY PER 1TERATIUN
;% OF INTERRUPTS PER 1TEKATIUN
JMODULE JUENTIFICATIUN NUMBER=OQ
JREAD BUFFER VIRTUAL ADDRESS
JREAD BUFFER PHYSLICAL AODRESS
JREAD BUFFER EA BITS
3812t Ul THe READ BUFFER
JWRITE BUFFER PHYSICAL ADDRESS
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~ o

000136
00014v
Vuol42
0U0144
QU146
000150

vou2s2

000252
00v252
00V254
000256
000260
000262
000204
000260
oov270
ovo272
000274
000276
00v30o
000302
V003V4
0003ue
000310
000312
000314
000310
000320
Q0v322
Gou324
000320
Quullv
000332
000334
000336
00vi3a0
[FLTVRE ¥3
UuuUied
0v0 346
00035y

v003s2
000354
[ DVELT
[HUVELYY

000302
J00364
00v366
000370
[LERY
000374
000376

VU0000
QVU4Vo
000000
0uo0uY
00000V
QQ00uu
000040

1771717
17771717
1171117
111
1171717
177777
117177
11717117
177777
177171
177177
1771717
117117
177711
1771117
177777
17177171
1771717
177177
1771717
177777
1777117
1171717
177777
1771
177717
1771117
17171717
17717177
177777
17171717
1771117

uvoouy
000U0Y
300000
00000V

000000
Qv0000
0000V0
u00000
000000
000000
000000

MUDSP:
IFSSEREBIIINEIRESIEIEFLERSEI NS IARFREITRASRSSSSAEFEESRRRIETSTIRRTEFARSN S
BAUSPT:

;DU NOT
JNEELED
PALY:
AMer:
PA22:
EA22:

DRPDRV
FLAGTO:
CYLINDZ
DSKALK:
LVICE:

UNITAOS
BADSEC:

UPEN
256,
OPEMN
OPeN
NPEN
UPEN
JHEPT

«WURD
«WURD
+w0RD
<WURD
«wOKD
+WURD
«#ORD
«wOKD
«WURD
«WURD
«wlRD
JWURU
+#0RD
«WORU
+wORD
owORD
«WORD
<WOKD
+wOKD
«WURD
+wORD
«W0RD
«WORD
WO
«wURD
+WUKD
+nORD
«#URD
«WURD
«%OkD
+#URD
«wOKD

sPS1Z

177117117
179717
177717
1717777
17717171
1771717
17777117
177277
177171717
177771
1777117
1711717
171177
1771777
177177
177717
177777
177177117
171177
1777177
1771717
177171117
177917
1777717
177177117
1777717
177777
177777
1777717
177711
17171717
1777117

iWRITE BUFFER EA BITS

sWRITE subFeEr SIZE REQUESTED
swRITE BUFFER SIZE AVAILABLE
JCDAIA/DATCK ERROR COUNT
JCOATA/UATCK WURD COUML
;RESERVED FOR FUTURE USE
$MUOULE STACK STAKTS HERE.

ChANGe 1rt URDEK UF I'ME NEXT 4 LUCATIUNS, THEY ARE
FUR MAP22 RUUTINE,

cocc

$DRUP DRIVE = 1

3BiT1S SET INDICATES THAT AN 11/70 PRESENI
JCYLINDER AUDRESS FOR DRIVER

sCUMPOSITE TRACK AND SECTOR ADDRESS FUOR DRIVER
sDEVICE NUMBER

% OF UNIT BEING TESTED

$BAD SECTUR FLAG, USER BAD SECTUK DETECTED = =i,

SEQ 0006

SEQ 0007
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SEW 00Uu8
29 ;BSE = 100000
30 000400 00000V DLECNT: © JUATA LATE EKROR CUUNT
31 000402 00UOUO FUNCE O 3FUNCTION TO BE PLRFURMED
32 0004u4q VUVUOL LERGS 0
33 Guu40e  QuNOwWL FERADK: O
34 0004lu  0G0GOO0 Cuk: 0 ;USED IN TIMEOUT LODUPS
35 000412 9U00GY TRY: 0
36 000414 OQUUOUY DRVTIP: 0 $ORIVE TYPE FLAG, KMO2 = 5, RMO3 = 4 AND RMuS = 7
37
3y 00041b KBUF 2 JBLKW 2506,
39
40 sRR/KM SAVED KEGISTER PULNWTERS
41
42 001410 001614 TABLE: S4NCS1
43 001420 u01616" SennC
44 001422 001620 S+NBA
45 v01424 001622' S+nDA
46 001426 001624° S+NCSZ
47 001430 001626° S+ADS
48 0U1432 001630 SeNER]
49 001434 001632' SeNAS
50 001436 QU163+ S+ALA
51 00144V 0U1636’ SeNUB
52 VU442 UO01o04UL* S+nMR1
53 001444 UULL42’ S+NDT
54 001446 001644° SeNSN
S> 001450 001646" S+NOF
56 001452 U01650° 5+NDC
57 001454 001652’ S+NHK
59 001456 001654 SeNMR2
5% 001460 001656° SeNER2
sy 001462 0V166U’ SeNECY
61 V01464 001602°' SeNECZ
62 GUl4abd OU1b64’ SeNDAk
63 001470 001666" S+NCS3 .
64 001472 117777 1777177
65
66 001474 000000 KRMCD1: U sCUNTRUL STATUS REGISTER #1
67 001476 000000 RMWC: 0 $WORL CUUNT REGISTER
68 001500 O0VOOLY RMBA: O ;bBUS ADURESS REGISTER
69 001502 VOLUUY RMDA: 0 $DESLRED TRACK/SECTOR ADDRESS REGISTER
7v 001504 00000V RMCS2: © ;CONTHOL STATUS KEGISTER #2
71 001506 000000 HMDS: 0 sDRIVE STATUS REGISTER
72 001510 000000 RMEK1: 0 JEKRUR KEGISTEK #1
73 001512 000000 KMAS: ¢ JALTENTLUN SUMMARY KEGISTER
74 001514 000GOV RMLA: 0 JLOON AHEAD REGLSTER
75 001516 0006000 RMDB: 0 ;DATA BUFFER REGLSTER
76 001520 000000 RMMRL: O 3MALNTENANCE REGLSTER 1
77 001522 00GLOV RMDT: U iDKEIVE TYPE REGISTER
78 001524 000000 RMSHE: 0 3SERIAL NUMBER REGISTER
79 001526 000000 RMOF: 0 JUFFSET REGISTER
80 001530 00000G RMDC: 0 JUESIRED CYLINDER ADDRESS REGISTER
81 001532 000000 RMaR: 0 JHOLDING REGISIER
82 0U1534  ULUVOLOO RMMR2: O FMALNTENANCE KEGISTER #2
83 001536 000000 KMER2: O JERRUR REGISIER #2 ~
84 001540 LOLLOY RMEC1: O JECC POSITIUN REGISTER
85 001542 00000V RMEC2: 0 JECC PATTEHN ReGISTER
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SEQ 0009
86 001544 000V0U RMBAE: 0 ;BUS ADURESS EXTENSION REGISTER (RH70)
z; 001546  0UULOO RMCS3: O JCUNTKOUL SIATUS REGISTER #3 (Rn70)
89 001550 000406" XFERAD: PERADK
90 0OuisS2 1771777 177777
91
33 ;REGISTER ADURESS 1NOEX VALUE
94 00000¢ NCS1 =0
95 600002 MaC =2
96 000004 NBA z 4
97 200006 NUA =6
98 000010 NCS2 = 10
99 V00012 HOS =12
100 000014 NER1
101 200Vts wAS
102 000020 NLA
103 006022 nDB
104 000024 HMRE
105 Gouu2e NDT
16o 000030 NS
107 Q0U032 NOF
108 000034 NUC
109 000V 36 NHK
110 000040 NMR2
111 000042 NER2
12 V0Oudy HECT
113 000406 NEC2
114 0u0US0 NBAE
115 000052 NCS3
110
::7 sDISN ADDKESS EGUATES FUK LIMITS TABLES
L]
119 000000 KT $FIKST TRACK
120 000002 LT SLAST 1KACK
121 V00004 LS FLAST SECTOR
122 000006 Lc FLAST CYLINDER
123 000010 BST $BAD SECTUR TRACK (DEC 144 FILE)
124 000012 SEC FCURRENT SECTUR
125 0u0014 EKK :CURRENT TRACK
:;7 00ouole CYL = 16 $CURRENT CYLINUER
:;: :TABLE uUr ADDRESS LIMITS FUR RMOS AND RM03/02
130 $NOTES: (1) wUKD 1 (F1RST IRACR) AND WORD 2 (LAST TRACK) wILL BE
:;; ; INITIALIZED AT PRUGKAM START,
133 H (2) LU AUT ALTEK THE BAD SECTUR TRACK OR LAST CYLINDEK
134 ' VALUES. 1 eITHER VALUE 1S CHANGED, ThE RAD SECTUR
::2 ; FILE(DEC 144 FILE) MAY BE DESIRUYED.
137 01554 0U0U000 [ABO3: .wORD O JFIRST TRACK
138 001550 000000 LAORD 0 FLAST TRACK
139 001560 YOVO37 JRURD 31, FLAST SECTUR
140 001562 00l4sbe LWORD 822, sLAST CYLINDER
141 001564 UVLO0U4 WWORD 4. ;BAD SECTOR TRACKA (DEC 144 FILE)

142 001506 00000V «nORD 0 3CUKRENT SECTUR ADDRESS
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143
144
145
l4o
147
1a8
14y
150
151
152
153
154
15%
156
157
1538
159
160
161
los
163
164
165
160
167
168
169
170
171

172
173
174
175
176
177
174
179
18y
191

le2

183
184

189

1v6
187

188
189
190
191

192
193
194
19%
19
197

198
199

Vul1570
V01572

001574
vo1576
Qul600
V01602
V01004
Quloue
0Ulol0
001612

voiola

000vUL
Qduuuu

vuLuuv
[FIHVY)
0uould/
0014006
VO0u2e
(VY
uouguu
viuyuu

100000
04000y
020000
0v40uy
Q002vu
Quuout

oyou4u
000100
0v0200
Qu04u0
V0100V
v02000
U04uvuv
Ul1000v
vaoduL
040000
100000

0oUoo1
000100
VLe200
yuO40u
Gulioov
V020VO
004uuV0
010vvv
020000
0400uv0
100v00

0ooou1
000002
0GU0L4
000010

AACKO

vuld. ot

TAB0

S

sCUNTRUL STALIUS KEGISTEK

sC
TRE
MCPE
DVA
KLY
GU

11=APk=v0 15313317

Y

SHUKD

33 S AUKFD
CWUKRD
+wURD
UKD
W NURD
PEURD
«HOKRD
el

+BLKw

10000
40000
20000
400V
200

1

R

v

v
3.
LR
lb.
u

2.

FAGE S=d4

ieRENT O PRACK AULRESS
uFKENL CxLIbNUeK AUURESS

1rS1T TRACK

AST TKACK

AST SeCruUR

Ad1 CYLIwVER

iBAL SECTUR [RACK (DEC 144 rILE)
JCulKEN] SeCiuUr AUUKESS

JCurikeN] TRACK AUURESD

JCukkENT CrLInDER ADDRESS

JSTURE Tnk RA/HM REGISTER CONTENIS
L3}

sSPECLAL CUWQITIUN

3 IKANSEER ERRUR

sCUNTPUL BUS PARILY ERRCGR
JUKIve AVAILABLE

$CONTRUL READY

160 BIT

JCONLHUL STATIUS KEGLISTEK #2

CLR
IR
UR
MLPE
MXF
PGE
NeM
NED
Ure
wCE
LiL

IRM

oM

vy

DRY
DPR
PuM
Lsi
WKL
M0u
PIP
LRR
ATA
IRM
1LF
1LR

RMK
PAR
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200
201

202
203
204
208
200
207
208
209
210
211
212
213
214
215
216
217
214
219
220
221
422
223
224
225

ovou20
000vav
000100
00v200
000400
001000
002000
0u4000
010000
0200v0
040000
1000400

QUuu10
000200
Qu2000
0u4000
040000
100000

010000

FER
wCr
ECH
HCE
HCRC
AQE
IAE
WLt
LIk
uPl
UNS
DCX

IRM

LPE
ovC
LeC
LsC
SK1
BSE

IRM

F4T

40
10y
20u
400
1000
2000
4000
10v00
2000u
40v0v
100060V

L I T TR TR T TR T T 1)

<
x
-
<
m

1

100
200
40v
1000
2000
400v
10000
20000
400vuL
1uoouu

L U T T (O TR TR TR T ]

o
x
x
[=]
x

wnwon
-
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20

40
100
200
400
1000
2000
4000
100V0
20000u
40000
100000

o
x
£
c
x

10

200
2000
4000
40900
100000

RO

UFFSET KEGIS

= 10000

KEGLISTEY a1

REGISTEK ®2

TER

JMASSBUS CLEAR CuMMAND
:SILU INPUL READY
$S1LOU OUIPUT ReAuY
JMASS bBULS PARITY
sMISSEL THRANSFER ERRUR
JPHUGRAM ERROR (RH)
JNUN-EXISTENCE MEMURY
SNUN=EXISTENCE URIVE
JUNLIBUS PARITY eRRUR
sWRLIIE CHECK ERROR
JOATA LATE cRRUK

. STATUS KEULSTEK

J0eESET MOLE

FVULUMNE vALID

JURIVE KREADY

JURIVE PRESENT

s PROGHRAMMABLE STAIE
JLAST oLUCK TRANOFERRED
InRLITE wuCK

JMEUTUM UNLINE
JPRUSITIUNING UPEKATION [N PRUGKESS
JORLIVE ERRUR

JURLVE ATTENTIUN

SILLEGAL FUNCTIOW

s ILLEGAL KEGLISTER

JREGLSTEM MUDIFICATLION kEPUSE
JPARITY ERRUK

PAGE 3-5

;FOKMAT ERROR

iwRITE CLOCK FALL
$HARD rRROR ECC
JhEADEF CUMPARE FALL
JHEADEK CHC ERROW
FADDRESS OVERLUAN ERHOR
JINVALIL AUDRESS ERROR
sakiTeE LOCK ERPOKR
JOREVE TIMING ERRUK
JOPERATION INCUMPLETE
SURIVE UNSAFE

JLUATA CHECK ERROR

SOATA PARITY UURLING wRITE
3DEVICE CHECK

JLOST BIT CLUCK

sLOST SYSTEM CLUCK

JSEEK INCUMPLEITE

JRAD SECTUR ERRUR

216 BI1 UATA PUKMA]

Sku uUiQ

SkQ 0011



RMCA LEC/X11 S¥STEm wABRCISER
S1AKI UF PRUGRAM

1 «SBITL
2

3 Oulo7U 012767 Uv0aDY 176210 START:
4+ 001076 w12707 4UD40U 176212

S 001704 wvw12767 000012 176206

o V0171¢s Q16767 176070 176452

7 001720 01ml0b 176106

% 001724 v12767 QUUO03 177622

9 001732 012767 nuvdu4e 177010
10
11 001740 012767 000012 177626
12 001746 012767 000022 177622
13
14 001754 010700 170030
15 001760 042700 167757

16 001764 0722700 010020

17 001770 V01415

18 001772 005067 177556

19 001776 0US067 177572
20 002002 032700 Ululuwy
21 002006 0014ub
22 002010 wl2767 0UQGU2 177540
23 002016 012767 0LOO1T 177552
24 002024 1s3
25 UU2024 012767 177777 177534
26 002032 012767 177777 117546
27 002040 016767 177510 177822
2% V02046 016767 177522 177534
29 002054 0OULS06T 177512
30 002060 005067 177526
31 u02064 0US06T 1761310
32 002070 0V4T6T 003556
33 002074 012767 177777 176272
34 002102 283
35 002102 004767 NHUlbLE
36 002106 0QUU407
37 002110 004567 0U311b
38 002114 000772
39 002116 012777 000023 177350
49
41 002124 OOUT6E
42 002126 3s:
43 002126 000404
44
45 002130 005707 175700 RESTKT:
46 002134 001001
47 002136 000654
48 002140 RSTH11:
49 002140 104415 000000' 00U124"
50 vu2146 LuoPL:
S1 002146 012767 177777 176220
52 002154 004767 001140
53 002160 LOGP2:
54 002160 004767 001530
55 002164 000413
56 0U2166 004507 03040
57 vu2172 000772

RMCA DEC/X11 SY¥STEM EXERCISER ™ MACKU V03.01

STARI UF PKROGRAM
S8
59 0UZ174 004767 0Qu1450
€0 002200 0U4T767 000022
61 002204 000240
62 002200 182
©3 002206 104413 000vCO"'
b4 002212 000762
65 002214 2s:
6h QL2214 0057V 176152
67 002220 001352
b8
69 002222 1v441U  ©000VOV?

70

MACRU Vu3,.ul 11~APK=b0

15:13:17 PAGE 4

START UF PKUGRAM

MUV
MOV
MOV
MOV
MOV
MOV
Moy

MUV
MUV

MOV
BiC
Chnp
Bel
CLy
CLR
Bl
BEW
MtV
MUV

MOV

¥250.,a01U
#2560, ,~0FFK
#1U., INTK
DV1ILL,DVICE
SPULNT,Rb6
#83.,1ABU3+F I
#4,,ABOI+LT

$10., TABOS+FT
$16.,1ADOS+LT

Sh1,K0

#"C<BIT12:BIT4>,

sbIT12!81T4, R0
1s

TABO3+F1T
TABOS+FT
spllic, kU

1s
¥2.,TABO34LT
89, ,TAROS+LT

#=1,TABO345EC

MOV s=1,TABOS+SEC
MOV TABO3, TABU3+TKK
MOV TABUS, [ABOS+TRE
CLRr TARQ34CYL

CLE 1ABUS+CYL

CLP DLTCNT

JSk PC,Se1UP

MOV 3=1,UNITND
JSF PC,GETDKY

BK 3s

JSR RS, READY

BE s

MUY 823,drNCS]

bF 28

bR RSTRT1

TST PASCN1

BNE KRSTKTY

Bk STAR1

GETPAS ,BEGIN, RBUFVA
NUV »=1,UNITaD
JSK PC,GENADR

JSP PC,GUET1DRY

13 28

JSK H9,HEADY

ER LouP?

11=AFP=HU 15:13:17 PAGE 4=l

JSR PC,LDAUR
JSR PC,CiCLE
MUP

ENDLITS,BEGIN

BR Luup?2
T51 LVICE
BNE LuoP1

ENDS,BEGINM

SEW UU12

2256 WUROS 10 MEM/ITEKALIUN
;250 wURDS FROM MEM/1TERALIUN
310 InNTERKUPTIS/LTERATIAON
JGET DRLVES TO TEST
JINITLIATE STACK WUINT
PSETUP KA03/2 FIRST THACK
;SETUP LAST TRACK, [F [Hk
JPORT B ARE SELECTED.
;SETUP RMUS FIRST TRACK AND

JSETUP LAST (RACK, IF THE DUAL PUR1 ANU
JPORT b ARE SELECTED.

JGRT Swllln PEGISIER #1

RO

jUUAL PURT
sBROLEF YED
IND, SETUP

AND
GUAL PURT ANU

AND PURT b 2
FIRST TRACK 10 0
;OUAL PURL AND PURT A 2

$BKOLF W)

JSETUP RM0372 LASI TKACK AND
$SETUP K¥05 LAST TRACK FUW PORT &

$INT1ALIZE THE SECTOR ADDRESS

JINITIALIZE THE TRACK ALDRESS

JINIVLIALIZE THeE CYLINDER ADDRESS
sRESEL THe DATA LATE BRRUK COUNT
JSETUP REGISTER ADDRESSES ANUD PSEL BIT
SPHRE=SET SET UNIT NUMBER

3G GRT A DRIVE

JRETUKRN HERE aHEN ALL ORIVES ARE DODNE
EE IF DRIVE 15 AVALLAKLE

k IF NOT AVAILABLE

0 ISSUE A PACK ACKMOWLEDGE CUMMAND TO
JSET M¥V" BIT IN DPRIvE STATUS.

JDO NEXT DRIVE

;START THE PASS

3SUPPURT VTV

sGET PHYSICAL ADLDHESS FRUM 1b6=BIT KbUFVA

SPRE=SEL UNIT NUMBER
JGENEKATE BRLOCK ADURESS

U GET A DRIVE

£TURNS HERE IF ALL DRIVES DUNE
Sek IF DHIVE IS REAUY

JLOUP BACKX IF NUT FrADY

SEQ 0013

:LUAL BLOCK ADLRESS
;COMMAKD SEUUENCE ROUTINE
JERRUR BXLI FOUR CYCLE ROUTINE

$SIGNAL £4D OF ITEkALIUN,
JMONITUR SHALL TEST BKD UF PASS
;LU 1T TU NEXT DRIVE

:ARE ALL OBVICES DROPPED ?
;R IF NO



HMCA UEC/X11 SYSfEm EXeRCISER
START UF PROGKAM

RMCA DEC/X11 SYSTEM

V02226
002232
002236
002242
V02244
002250
002252
002256
002260
002264
VU2266
002272
002274
0021300
002302
0021306
002310
002314
002316
002322
002324
002332
002334
002340
002342
002342
002346
0VZ3s0
002354
Qu23e2

Qus06/
104414
004167
0V044az
Vou4ese 7
GV0434
V04567
0004314
ovaTel
000431
004567
VuUVez3
004567
000420
0047067
000va20
004567
09V4L2
004507
Quo407
104412
002362
062716
000410

005767
001405
0v4t67
104403
000207

COMMAND SUBROUTINES

ODNT NS N -

34
35
30
7
3.

40
41
42

002364
002372
002400
002404
002400
002412
002420
002424
V02426
002430
002432
002434
002440

0U2444
0U2452
002460
v024064
0v24066
002472
002500
V02504
002506
002510
002512
002514
002520

002524
0V253¢
002540
002544
QU2546
002552
00256y
Ou2b04
002506
0u2570
0u257%
002574

012767
vi12767
016740
005416
012677
01017/
016746
006316
000316
0u6lle
0063186
012667
Qou167

V12767
012767
016746
005410
012617
016777
016746
V0e3le
006316
Queldlo
0velle
012667
00ute7

012707
012767
0tb746
005410
012677
016777
0167486
uU63te
Vus3ls
0U63lo
oueldio
012667

176160
000000
N03132
V00554
UuLius
QU310
uuLS32
00014;
Q03066
QL0510
000202
0Qoovo!

000002

176014

001406
0000uL’

ouoie1
002364
175536

177064
175516
175512

175714
[

000151
002444
175456

177004
175430
175432

175634
0vu32v

0uo171
u02524"
1751366

176724

175350
175344

175554

M MACKU

000128

007174"

17001y
176006

177000

175730
175720

177000

175650
17501406

176720

v03.01

11=APK=80U 153133117 PAGE 5

;%% SUBKULTINES *%8

;CALL

CiCLE:

«SBTIL

CALL

Jok
L1
kel

CLk
GuBUES,
JSk
Hh
JSKH
1
JSH
B
JSK
Bk
JSk
BF
JSk
BrR
JSkK
BK
JSk
BR
JSk
HR

3s
ADLD
BE

ST
BEQ
JSR

MSGNS,BEGIN,DRM FASCL] MLSSAGE CALL WITH COMMUN HEADEK

RTS

COMMANL

JSK
B
RET

pC,CYCLE
?

TRY
PEGIN
PC,wALT

B5,SEEN
1s
kS, wRITCK

S5, KEAD
1

H
CUATAS,BEGLL, PBUFPA

82,(S¢)
3s

DRPDRYV
3s
PC,DRULP

(48

EXeRCISER M MACRU V03,01 11<-APR=80 15313317 PAGE &

SUBRUDUTINES

BS,COMAAND
?

JTHE ROUTLINE CUMMAND NAMES:
= wR1ITE DATA, USING »RITE BUFFrR,

IWRITE
IwRITCK
JREAD

3 HRUCKE
wRHCKR
SREADHU
ISEEK

wKITE:

wWRITCK S

KEAD

= wPITk CHECK DATA,
= READ UATA,

= WRITE ChECK DATA,
= wkl1E CHECK HEADER ANL DATA,
= READ HEADER AND DATA,

- SEtK CUMMAND

MOV
¥Ov
%oV
NEG
MmOV
MoV
mOV
ASL
ASL
ASL
ASL
MoV
J¥P

agv
nov
MUV
NEG
MUV
MUV
MUV
ASL
ASL
ASL
ASL
MOV
JVF

“av
MOV
MUY
NEG
%OV
40V
MOV
ASL
ASL
ASL
ASL
MUV

s161,FUNC
EwR11E,F ERADK
#BEUFSZ,~(SP)
se)
(SP)+,@RMuC
~BUFPA,8RMBA
WHUFEA,=(SP)
(sP)

sP)

{(sP)

(SP)
(SP)+,XmEM
[€19))

3151 ,FUNC
swRITCN,FERADK
AbUESZ,=(5¢)
(se)
(SP)+,eRMwC
WEUBPA, @KMBA
wHUFEA,=(S¥¢)
(5P)

(5P)

(5P)

sp)
(SP)+,XMEM
GO

#171,FUNC
BEEAD, FEKADR
HRUFSZ,~(5P)
(5P)
(SP)+,dkmnl
RoUFPA,gHMBA
KRUFEA,=(SP)
{5p)

(sP)

(SP)

15¢)
(SP}+,XMEM

JCALL RUJLLENE
SERRUR BALT
$ORMAL RETUKRN

JCLEAK Tde RETRY CUUNT

PGET aRITE BUFFEK INFORMATION

fwALT FUR DRIVE
JEXIL Uy BRAUR

DU AN EXPLICLT SEEK
JeXll Iy SEEK ERRUR
swrRITeE LATA CUMMAND

JFALLURE EXIT
saALl FOR URIVE
JEXLT OR eRROK

j00 AN EXPLICIT SEEN
X1l IF SEEK ERRUR
fWRiILE CHECK DATA COMMAND

JEFAILURE eXIT
IWALT FOR DRIVE
JEXIT Ui ERROR

U0 AN EXPLLICIT SHEX
sEXIT 1+ SEEK ERRUR

JKEAD DATA COM4AND

sFAILURE kXIT

3 REGUEST FOK MONITUKR TU CHECK DATA
3 IF ERROR, RETURN
;ADJUSL GUUD RETURN FOR CYCLE ROULINE

PRXIT

sUROP THE DRIVE ?

$BR I¥ NO
sDROP THE DRIVE

JEXIT

Al TAG 3s

JCALL CUMMAND RUUTINE

JERROR KHETURN
INURMAL RETURw

USING wRLT® AJFFEkK,
USING REAL BUFFER
USING WEAD BUFFER

USING READ BUFFER
USING READ WUFFER

JLUAD wRITE FUSNCTIUN
JSAVE sHERE WE aERE

JGET wrITF SIZE
JNEGATE 11
:LUAD ~URD COUNT

$LUAD BUFFEP AUDReSS
JGET EXATELED MEMOKY BITS

iSHIFT 4 PLACES TO THe LEF1

sTO Liak Uk wilH RHCSI1

$8AVe (HE SHIFTED

JCONTLHUE

SLUAU AR IrE=CHECK FUNCTION

RITS

JSAVE wnEME Ak wEKE

IGET walTh S12€
INEGALE LI
sLadD wURD COUNT

s LUAO BUFFER ADDRESS
JGEL EXTEYDED MeMURY BITS

JSHIF1 4 PLACES TU THE LEFT

3TO LINE UP w»ITH KHCSI

JSAVE IhE SHLIFTED BITS

JCUNTINUE

1LOAV REAU FUNCTIOK
ISAVE AHERE wE aERE

JGET READ SIZE
INEGATE 1t
$LUAD ~UKD COUNT

s LUAD BUFFER ADURESS
FGET EXTENDED MEMOURY bITS

ISHIFT 4 PLACES IO THe LFEI

10 LIne UP WNITH PHCSI1

}SAVE THE SHIFTRD BITS

SkEQ 0014

SEQ u01S
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COMMANL SURRLUTLnicS SEQ o016
43 0w2023  Louted 0240 Jup Gt JCUNTINUE
44
45 092524 012707  0U0151 175570 wRDCKK: MUy 8151, FUNC JLOAU wRIfE=CHECK FUNCTION
46 00261z 012761 002604' 175506 MGV 8aRDCKR,FERAUR SAVE wHERE WE WEKE
47 002620 UibTae 175306 MoV KBUFSZ,=(SP) FGET WRITE SIZE .
49 0u2024  YUS4te NEG (s¢) SNEGATE IT
49 CU2620 012077 176644 MG (SP)+,@HMHC $LOAD wORD CUUNT
0 402632 216777 175270 176640 wOy PBUFPA, BRMBA ;LOAD BUFFER ADDRESS
51 002640 Olnl4o 175264 MoV KBUFEA, =(SP) JGET EATENDED MEMORY BITS
002544  2Un3te ASL (SP) JSHIFT 4 PLACES TO THE LEFT
92646 Jolle ASL (sP) ITO LINE UP WITH RHCS1
002050 u0b3le £SL (S5P)
002652 Quedln AsL (8P}
002653 12067 175474 wuv (SP)+, XMEM ;SAVE THe SHIFTED BITS
52 002060 wUUUlET VOQl6U Jup Gul JCONTINUE
53
S4 002664 012767 UVUO0153 175510 wHHCKK: MOV 5153,FUNC ;LOAD WR1[E=CHECK=HEADER~AND=DATA FUNCTION
S5 002672 012767 002604’ 175506 MoV SWRHCKK,FERADR  ;SAVE wHERE WE WERE
56 002700 016746 175228 MOV RBUFSZ,=(SP) JGET WRITE SIZE
57 002704 00S%41e weG (sP) INEGATE LT
58 002706 012677 176564 MoV (SP)+, RRMWC ;LUAD wORU COUNT
59 002712 016777 175210 176560 ©OV RBUFPA, 8RMBA OAD BUFFER ADDRESS
60 u02720 016746 175204 MUY KHUFEA,=(SP) ET EXTENDED MEMORY BITS
002724 006316 ASL (s5P) ;SHIFT 4 PLACES TO THE LEFT
002726 0Ub316 ASL (sP) ;JTU LINE UP WITH RHCS1
002730 006356 ASL (sP)
002732 006316 ASL (5p)
002734 012667 175414 MOV (SP)+, XMEM {SAVE THE SHIFTED BITS
61 002740 000167 000100 Jvp GO} 3CONTINUE
62 .
63 002744 012767 0006173 175430 READHD: MOV #173,FUNC FREAD HEADER AND DATA COMMAND
64 002752 012767 002744' 175426 MOV SREADHD,FEKADR ;SAVE THE CALLING ADDRESS
65 002760 016746 175146 MOV RBUFSZ,~(SP) $GET THE BUFFER SIZE
66 002764 005416 NEG (SP) JTHE NEGATIVE WORD COUNT
67 002766 012677 176504 MoV (SP)+,8RMWC 7LOAD THE wORD COUNT
68 002772 016777 175130 176500 MOV RBUFPA, @RMRA sLOAD HUFFER ADDRESS
69 003000 ¢1b746 175124 MOV KBUFEA,=(SF) JGET EXTENDED MEMORY BIIS
003004 006316 ASL (SP) JSHIFT 4 PLACES TO THE LEFT
003006 006316 ASL (sp) $T0 LINE UP WITH RHCSI
003010 006316 ASL (sP)
003012 006316 asL (SP)
003014 012667 175334 MOV (SP)+,XMEM $SAVE THE SHIFTED BITS
70 003020 00U167 000020 Jmp Gu1 JEXECUTE THE COMMAND
kAt
72 003024 012767 000105 179350 SEEK: MOV #105,FUNC ISEEK CUMMAND
73 003032 012767 003024' 175346 MOV #SEER, FERADR {CALLLNG ADDRESS
74 003040 000167 000104 JMP Gu2 $EXECUTE THE SEEK COMMAND
75
RMCA DEC/Xi1 SYSTEM EXERCISER M MACRO V03,01 11=APR=8U 15:13:17 PAGE 7
COMMAND EXECUTE ROUTINE SEQ 0017
1 SATTL COMMAND &XECUTE ROUTLNE
2
3 003044 Gut:
4 003044 005767 175314 1ST rLAGT70 11710227
$ 003050 100034 8PL s PNO
6 003052 017767 176422 175272 MUY @kMBA,PALE SGET 18 BIT ADDR
7 003060 006267 175270 ASR XMEH $SHIF1 EA BITS TD POSITION 4,5
8 003064 006267 175264 ASR XMew
9 003070 006267 175260 ASR XMEM
10 003074 006207 175254 ASR XMEM
11 003100 104416 000000' 000352° MAP22S, BEGIN,PALR 7 GE1 22<BIT ADDR FROM 1{8<BIT ADDR
12 003106 016777 175244 176364 0V PA22,@RMBA ;LOAD HA REG
13 003114 016777 175240 176422 MOV EA22,@RMBAE $LOAD BAE REG
14 003122 042767 000074 175230 81C $74,EA22 FCLEAR UNWANTED BITS
15 003130 000367 175224 SwAB EA22 7LOAD INTU RITS 8,9
16 003134 016767 175220 175212 MOV EA22, XMEM JLOAD XMEM TO SET INTU FUNCTION CUDE
17 003142 056767 175206 175232 1s: 8IS XMEM, FUNC :LUAD EXTENDED MEMORY BITS
18 003150 Gu2:
19 003150 012777 010000 176350 MoV $FMT, @RMOF $SET 16 3IT FORMAT
20 003156 016777 175204 176344 MOV CYLIND, @RMDC ;LUAD THE CYLINDER ADDRESS
21 003164 016777 175200 176310 MUV DSKADR, @#RMDA $LOAD THE [RACK AND SECTUK ADDRESS
22 003172 016777 175204 176274 MOV FUNC, eRMCST FEXECUTE LHE FUNCTIuN
23 003200 104400 000000 EXITS,BEGIN JEXIT TO MONITUR. MODULE wAIT FUR INTERRUPT.
24 003204 NTRUPT ¢
25 R e e - -
003204 000004 000000' 003212°* PIRQS ,BEGIN, 1S GUEUE UP TO CONTINUE AT 1S AND RTI
jeveremccnmeacass mvewemcecann iea .—-
26
27 003212 004567 000602 182 Jsk K5, ERRORS #GD CHECK FOR ERRORS
28 003216 000403 BK 28 . ;ERKORS LETECTED
29 003220 062705 000002 ALD ¥2,R5 INO ERRURS DETECTED
30 003224 000427 Bk 3s FEX1T
31 003226 25t
32 003226 005767 175130 TST DKPURY $DRUP ULRIVE ?
33 003232 001031 BNE 5s iBR IF YES
34 003234 004567 001772 JSK RS, KEADY JGET THE DRIVE AGAIN
35 003240 0O0L426 BR 5s J1F FAILS, EXIT
36 003242 022767 177777 175126 cMp #-1,BADSEC tUSR DETECTED BAD SPOT ?
37 003250 001422 BEQ 58 P8R LF YES
38 003252 032767 100000 175116 BI1 ¥BSE, BADSEC FBAD SECTUR ERROR ?
39 003260 001016 BNE 5§ IBR IF YES
40 003262 005267 175124 INCG TRY S INCREMENT THE RETRY CUUNT
41 0U3266 026727 175120 000003 cMp TKY, 33 $OVER 3 RETRIES ?
42 003274 103406 BLO 45 7BR IF NOT
43 003276 104403 000000' 007050 MSGNS,BEGIN, EXCED JASCI1 MESSAGE CALL wITH CD4MON HEADER
44 003304 005067 175102 3s: CLR® Ik
45 003310 QUUV402 bK Ss FEXLT
46 003312 162705 000004 4s: sub 84,R5 $ADJUST ADDRESS FOR RETRY
47 003316 000205 583 RTS RS JEXIT
48
49
50 ;THiIS ROUTINE 15 USEL TU GENERATOR A DISK ADDRESS ON wHICH THE
St $DRIVE WILL SEEK, WRI1E, WRITE CHECK AND READ ON.
52 ;
53 $CALL
S4 ; JSR £C, GENADR ;CALL GENERATOR ROUTINE
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CUMMAND EXECUTE RUUTINE

Se 003320
57 U033ev
58 v03324
59 003324
60 003332
61 003334
62 003340
63 003346
h4 VL3359
65 103369
66 003366
67 003374
68 V03400
63 003400
70

71 003414
72 003422
73 003424
74 003430
715 003432
76 003440
77 003442
78 003446
79 003450
80 003456
81 003460
B2 003464
B3 00340606
B4 003474
85 003470
86 003504
87 003510
88 00351s
¥9 003520
90 003526

93 003530
94 003530
95 003534
96 003542
97 003544
98 003550
99 003554
100 003562
101 003564
102 003572
103 003576
104 003604
105 003606

108 003612
109 003612
110 003620
111 003622
112 003630

RMCA DEC/X11 SYSTEM EXERCISER ™
COMMAND EXECUTLE RUUTINE

113
114 003632
115 003632
116 003636
117 003640
118 003644
119 003646
120
121
122
123
124
125
126
127 003650
128 003654
129 003662
130 0036064
131 003670
132 0v3e76
133 003704
134 003712
135
130
137
138
139
140
141 003714
142 003714
143 003720
144 003726
145 003730
146 003734
147 003742
148 003744
149 003750
150 003750
151
152 003752
153 003754
154 003756
155 003760
156
157
158
159 003762
169 003760
161 003772
162 003774
163 003776
164 004000
165 004002
166

0v4a0ULe

v12700

032707
0ulale
104417
016760
042760
104417
ul676u
042760
104417
016760
u4276u

020000
103003
0U6260
000771
026000
103003
006260
000771
026060
103003
0v6260
Q00771
026060
103005
166060
0053060
026060
103035
Oob060
000757

T 005260

026060
103023
005060
005260
026060
103013
016060
005260
026060
103002
005060

026060
001004
026060
001635

022700
001403
012700
000627
00u207

d12700
0227617
001002
012700
116067
116067
016067
000207

005267
026727
0u2010
016700
136067
001764
ve2716

000207

001001
004004
020020
100100

Q12701
016700
0014u3
006301
005300
001375
040167

1V4420

001554
002000
0v000o’
174510
176000
0ovovo’
174470
117400
0uovoo’
174450
177400
000006
000016
00v002
0oV014
00V004
000012
000002
000002
000014
000014

000000

000012
000004

000012
000014
000002
000000
000016
000006

000016

000006

000010

001574

001574°

001554
000007

001574
000012

ounol4
000016

174454
174450

174440
003752'

000v02

000001
174402

174364

000000"*
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1744064
0voule
0O0ule

000014
000utLae

000012
Quuol2

00u01e

000014

000012

000014

Q00U14

gooouu

000014

000012

000014

000014

Q00016

000016

Quovid

MACRU V03,01

174532

174472
174465
174454

Quuo10

174430

000374"

JGET RMO3 LIMITER ANU STURAGE TABLE

sCHECK SR1 FOR RANDOM ACCESS “MODE
18R I# NO

JGENERATE THE CYLINDER ADDRESS
JCHOP UFF HIGH BITS

iGENERATE THE TRACK ADDRESS
JCHOP UFF HIGH RYTE

JGEWERATE THE SECTOR ADDRESS
$CHUP OFF HIGH BYTE

JUVER THE CYLINDEK LIMLYT 2
sBR 1F NOT

$REOUCE Tu HALF

JCHECK AGAIN

JOVER Tk TRACK LIMIT ?
JBR IF nOT

JREDUCE Tu HALF

$OVER ThHk SECTOR LIMlL ?
s8R OIF NOT

JREDUCE TU HALF

sCHECK AGAIN

sTU ENSURe TRACK IN THE
$RANGE BeIwEEN FT AnD LT
;ADJUST 1U THE UPPER PUKTIUN
JHIGH THAN THE LUw LIMITER ?
JEXIY IF SU ,ELSE

$ELSE,ADJUST TO Tht LUWER PORTIUN
JEXLIT

JSEQUENTLAL ACCESS TU ALL SECTURS
JTIME 10 ADJUST THE IKACK ADDRESS
iBR LIF NOT

JRESET [HE SECIOK ALDRESS

s INCREMENT THE TRACK A2UDRESS
sOVER LIMIT ?

sBR IF nNOJ

JRESKET THe STARTING THRACK ADDKESS
JADJUST IHk CYLINDER ADORESS
fOVER LIWMIT ?

$BR LF NOT

ELSE, RESET CYLINDEKR ADDFESS

$CHECKR FOK MEG/USR BAD SECTUR FILE IN TKACK ADDRESS

18 11 THe LAST CYLINDER ?
iBR IF NO
;1S IT THE BAD SECTUR TRACK (DEC 144) ?

GEMADK:
MOV aTABO3, k0
1s:
Bl sbl1T10,SR1
BEQ 7s
KARNDS ,BEGIN
MOV KANNUM,CYL(RO)
s1C 3176000,CYL(RY)
RANDS ,BrGIN
MOV HANNUM, TRK(KO)
B1C #177400, TRE(RV)
RANDS ,BEGLWN
MOV KANNUM,SEC(RO)
B1C #177400,5EC(RO)
283 CMy LC(RrRO),CYL(RO)
BHIS 3s
ASk CYL(RY)
BR 2s
3s: cup LT(RO), TRE(RU)
BHIS 4s
ASK TRK(RO)
BR 3s
4s: CMP LS(K0),SEC(RV)
BHIS 5s
ASR SEC(RO)
bR 4s
583 cmp LT(RU),TRK(RO)
BHIS 6s
sue LT(RO),TRK(RO)
DEC TRK (RO}
682 cmp TRR(RY) ,FT(KO)
KHIS 8s
AbL FT(RO), IRK(RO)
bR 5s
JGEMERATE DISK ADORESS bBY SeUWUENIIAL AUDRESSING
7s:
inc SEC(RO)
Cnp LS(RO),SEC(RO}
bHIS s
CLK SEC(RO)
INC TRK(RO)
CMP LT(RO),TRK(RO)
BHI1IS 6$
MUV F1(k0),TRK(RO)
INC CYL(RO)
CaP LC(RO},CYL(RO)
BHIS 8s
CLR CYL(RO)
Bs:
cMp LC(RO),CYL(KY)
BNE s
Cup BST(KO),TRK(RG)
BEQ 1s

¥s$:
Cmp
BEG
MOV
BR
10s: RIS
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$TABOS,RO
10s
#TABOS, KO
is
PC

$YES, THIS IS BAD SECTUR FILE

SGET AHUIHER ADDRESS

318 RMUS [ABLE GENERATED YET ?
iBR 1F YES

$LOAD INOEX TO KMOS5 TAnLE

$AND GENeRATE ADORESSES

3THIS ROUT1INE IS USED TO LOAD THE SECTUR, TKACK AND CYLINDER ADUDRESSES
sFUR THek DEVICE UNDEKR TEST.

:CALL
H JSk

LUAUR:  mMUV
Ccup
BNE
MOV

18: NuvB
MUVE
MOV
kTS

JSR
RET
KeT

GETDRV:
183 INC
CMP
BGE
2s: MmOV
BIlb
HEQ
38 ADU
as:
RIS

BITiAb: 1001
4004
20020

1v0100

H

OROP: MOV
MOV
BEY
1s: ASL
DEC
BiE
2s: BiC

PC,LDADK

sTABO3, K0
#7,0URVTYP

is

sTABOS,RO
Sr.C(RO) ,DSKADR

TRA(RG) ,DSKADR¢]

CYL(RO),TYLIND
(48

PC,GETURY

UNITNG
UNMITNO, 28,
4s
UNLINU, KO

BITTAR(RO),DVICE

1$
*#2,(SP)

PC

®1,R1
UNITNO, RO
28

Rl

RO

1s
R1,DVICE

sCALL LOAUL ADDRESS RUULTNE

JASSUME KMO03/2 TABLE
215 THIS AN RMOS 7
$BR 1F NO
JGET RMOS 7TABLE
$LOAD SECLUR ANDDRESS
sLOAL TRACK AUDRESS
+LOAD CYLINDER ADDRESS
JEX1Y

;GO GET A DRIVE
JEXIT ADDRESS IF NO LKIVE IS AVAILL
JNODRMAL KET

$PUINT TU HEXT DRIVE
JDONE LOOKING?
JEXIT IF ALL DRIVE SELECTED
JUSE AS Anv INDEX
;TEST THIS DEVICE?
$LOOP bACK IF nOT SELECTED
SADJUST FUR ORIVE AVAILABLF ReTUuRl

JINITIALIZE URUP PICKER
iGET THE DRIVE NUMBER

3 IF DRIVE 0 GU DKRUP IT
JPOINT TO NEXT DRIVE
318 TH(S 1HE UONE ?

sNU, LOOK AGAIN

;OROP THE DRIVE

JEFLEEFSIIRFEEREIIFENEFARNFSEERREREREREFERSESFRABEEFIEASEEEXNESS

OTOAS,BEGIN,UNLTNU, ADRY

sCONVERT UNITNU TO ASCII AND
3STORE AT ADR1

SEQ 0018

SEQ 0019
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CUMMANU EXECUTE RUUTINE SEu 0020
PR R T PR P T R e L L LA R AR E R R L s
167 004016 000207 RTS PC SRETURWY
168
RMCA DEC/X11 SYSTEM EAERCISEKR M MACRD V03.0t 11-APR~B0 15:13:17 PAGL ¥
ERKUK HANDLER RUUTINE SEQ 0021

JCHECK LF ANY ERROR ON HM/RM
JERROR RET
INORMAL RET

sCLEAR DRUP DRIVE FLAG

LEAR THE BAU SECTUk FLAG

ET UP FOR EKFRUR KEPURT
JREAD AND STURE ALL REGISIERS
;GET CUNIROL STATUS

fRDY = | AND GO = 0 ?

JBR IF YES

JSET ORUP DRIVE FLAG

SASCLI MESSAGE CALL wITH COMMON HEADER
;SAvE THE ERROR TYPE

IEBFEBIEIEBISFFEBTISEFINSEEF IS SERNBAFEFEREANISFRAREAFIIFERERREES

sCONTRULLER NOT RFADY

FEFEEIEEIFISEEIIFIAFRIILSSISASRBARIRS SRS ERKSARRISSABIFIEIREITEHRX

!GET DRIVE STATUS

RO JURIVE READY ?

iBROIF YRS

;Sef DKUP DRIVE FLAG

JASCL]1 MESSAGE CALL #ITH COMmMUN HEAVER
JSAVE THE ERROR TYPE

JEREFAEEAEFIFFESEBISSERINSBEEIIBAFR GRS BRAFAIERNERFBRNESSIRER X228

JORIVE NUC READY

R R R Ry T A s et g

1 LSBTTL hRROK HARDLER ROUTINE
2
3 ;CALL:
4 ; ISR RS, EKKUKS
5 ; PET
6 : KET2Z
7
¥ 004020 ERROKS
9 004020 005067 174336 CLR DKPURY
10 004024 005067 174346 CLk BAUSEC
{1 004030 004767 00160y JSR PC,ERSUB]
12 004034 004767 001442 JSR PC,GET
13 004040 016700 175550 nov S+NCS1,RU
14 004044 042700 177576 BIC ¥=C<RDY!GO>,RO
1S 004050 022700 000200 cKp #RDY, RO
16 004054 U01416 BEO 1s
17 004056 012767 000001 174276 nOV 11, DRPURY
18 004064 104403 000000' 007164° MSGNS , BEGLN , NUTKDY
19 004072 012767 000003 174006 MOV +3,ERRTYP
20
004100 104405 000000' 001416° HKDERS , REGIN, TABLE
21 004106 000167 Outlle JHE 33s
22
23 004112 016700 175510 1s: »av S+NDS, RO
24 004116 005100 cum Ry
25 004120 032700 010700 BIT SDRYIDPKIVVIMUL,
26 004124 00141t BEG s
27 004126 012767 000001 174226 mOV ¥1,0RPDRY
28 004134 104403 000000’ 007154° MSGHS , BEGLH , NUDRDY
29 004142 012767 000006 173736 MOV 56, ERNIYP
30
004150 1044u5 QVO0UO’ 0Ul4ls’ HRDEFRS , BEGIN, TABLE
31 004156 000167 001046 Jup 33s
32
33 004162 01670U 175426 28 MOV S+NCS1, RO
34 004166 042700 177701 B1C ¥177701,R0
35 004172 022700 00U0V4 cup 24,k
36 004176 001023 BNE s
37 004200 016700 175422 mOv S+NDS, kU
38 004204 042700 057777 R1C $°C<ATALPIP>,RG
39 004210 022700 100000 cnp SATA,RO
40 004214 001423 BLO as
41 004216 012777 006013 175250 nov #13,4KRMCS]
42 004224 104407 000000° BREAKS , BEGIN
004230 104407 000000° BREAKS ,BEGIN
43 004234 104403 000000' 007100" MSGNS , BEGIN, SEEKER
44 004242 000107 V00746 Jinp 325
45
40 004246 012777 000013 175220 3s: MOV £13,€kECST
47 004254 104407 000000* BREAKS , BEGIN
004260 104407 000000" BREARS ,BEGL™
4y
49 004264 032707 060000 175322 4s: BIT ¥MCPE!TRE,S+NCS1
50 004272 001010 BNE ss
51 004274 032767 040000 175324 BIT SEKR,SeNLS

JCHECK 1F SKEK CUMWAND 15 EXECUTED
JLEFT UNLY FUNCTION B1TS

JA SEEK CTUMMAND ?

ibR TE NOT

;CHECK THE STATUS

PATA = 1| AND PIP = 0 ?

JBROIF (ES

SRELEASE IHE DRIVE

JTEMPUORARY RETURN TO MONITUR....

s THE( CONTINUE AT NEX1 INSTRUCTIUN,
$ASCIL MESSAGE CALL wlTn COMMUN HEADEK
JEXIT

;RELEASE THE DRIVE
$TEMPURARY RETURN TU MUNITOR....
JTHEN CONTINUE AT NEAT INSTRUCTIUN,.

JANY RH ERROR DETECTEL ?
i8R 1S 50
PANY DRIVE ERRUR 27
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52 004302 001004
53 004304 062705 000002
54 004310 000167 000714

$7 004314

58 004314 012700 000252

59 004320 012701 000020

60 004324 021067 174036

61 004330 001014

62 004332 126067 000003 174031
63 004340 001010

o4 004342 126067 000002 174020
65 004350 001004

66 004352 012767 177777 17401b
67 004360 000423

68 004362 062700 000004

69 004366 005301

70 004370 001355

73 004372

74 004372 022767 000200 175230
75 004400 001415

76 004402 032767 000400 175220
77 004410 001011

78 004412 022767 100000 175236
79 004420 001005

80 004422 016767 175230 1173748

82 004430 000167 0u0S74

85 004434

86 004434 032767 020000 175152

87 004442 001405

88 004444 104403 000000' 007040

89 004452 000167 000536

90 004456 032767 000400 175140

91 004464 001405

92 004466 104403 000000' 007044
- 93 004474 000167 000514

94 004500 032767 037000 175116

95 004506 001411

96 004510 032767 040000 175110

97 004516 001005

98 004520 104403 000000' 007054

99 004526 000167 000462

100 004532 032767 100000 175064

101 004540 001423

102 004542 005267 173632

103 004546 032767 000004 173242

104 004554 001402

105 004556 000167 Q000446

106 004562

107 004562 104403 000000' 007150

A 108 004570 012767 000002 173310
~—
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BHE 5s i8R 1S SU
ALD ¥2,R5 JELSE,ALJUST FOR GOOD RETURN
Jmp 338 PEXIT
SCHECK TU SEE IF USER DEFINED ANY 8AD SPUTS
Sst JCHECK IF ON THE BAD SPOT ?
MUy $BADSPT,RO $TABLE ADDRESS
MUY 216, ,R1 ;TOTAL BAD SECTOR COUNT
653 cup (K0),CYLIND JUN THE SAME CYLINDEk ?
bNE s ;bR IF NOI
CMPB 3(RO),DSKADR+1 JUN IHE SAVE TRACK ?
BNE 78 JBH IF NO1
cmPB 2(R0),DSKADR $UN THE SAME SECTOR ?
bNE 7 SER IF NOT
MUY #=~1,BADSEC JSET USR BAD SPOT FLAG
B8R 98 FEXIT :
753 ADD $4,R0 JADJUST TABLE ADDRESS
DEC R1 JDECREMENT ONE BSE CUUNT
BNE 6s :BR IF NUT END OF TABLE
JCHECK FOR HARDWARE DETBTED BAD SPOTS
8s: e
cup $HCE, S+NERY 318 1T UNLY A HEADER CUMPARE ERROR ?
BEQ 108 iR IF YES
BIT #RCKC, S+NER] 7HEADER CRC ERRUR. ?
BNE 10s ;bR IF YES
cMe #BSE, S+NER2 ;1S IT A HARDWARE DETECTED ERROR ?
BNE 108 tBR IF NO
Moy S+NER2,BADSEC  ;GET RMER2 FOR BSE
95t JMp 33s }TAKE ERROR EXIT , BUT NOT REPURT THE ERROR
JCHECK FUR OTHER ERKURS
10s:
BIT  ~ #MCPL,S+NCS1 ;RH CONTROL BUS PAKITY ERROR ?
HEQ 11s 18R IF NOT
i MSGNS ,BEGIN, MCPERR 1ASCI1 MESSAGE CALL WITH CUMMON HEADER
JMP 38 FEXTT
11s: 8IT YMDPL, S¢NCS2 IMASS BUS DATA PARITY ERKOR ?
BEQ 128 FBR IF NOT
' MSGNS ,BEGIN, MUPERR 7ASCI1 MESSAGE CALL wITH CUMMUN HEADER
Jmp 25 JEXLIT
1281 81T SMXF!PGEINEMINED!UPE,S+NCS2 ;HH CONTROULL FALLS ?
BEU 13s 18R IF NOT
BIT SERR,S+NDS JANY ORIVE ERROR ?
BNE 13s 18R IF SO
' MSGNS ,BEGIN,RHFALL $ASC1I MESSAGE CALL wITH CUMMON HEADER
JMP 32s PEXIT
13s: 81T s0TL,S+NCS2 JOATA LAIL ERRDR ?
BEQ 15§ $BR IF NOT
INC DLICNT 7 INCREMENT DATA LATE ERROR COUNT
BIT $BIT2,5kK! $ALLUW TO TYPE OUT DATA LATE ERRUR ?
BEQ 148 FBR 1F SO
JNP 338 JEXIT
14s:
' MSGNS,BEGLN,DLTERK JASCI1 MESSAGE CALL W1TH COMMON HEADER
MOV #2,ERKTYP ;SAVE THE ERRCR TYPE
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109 IFRERBREBEFRERRERFSERAIEXEI RS ERERASER SRS RS SRS FATRIFFRRRECEERS
004576 104406 000000' 00i4le’ SUFERS,BEGIN, TABLE !DATA LATE ERROR

FFEBEEIFSRIRIFERFEIALIIACAEIIRSLFABFAINESEASISELFEISSETLERRBARAES

110 004604 000167 000420 JMP 33s JEXIT

111 004610 032767 040000 175010 1583 B1T $ERKR,S+NDS JANY DRIVE ERROR ?

112 004616 001027 BnE 148 :BR IF ANY

113 004620 032767 040000 174776 BIT $wCE,S+NCS2 3RH 4RITE CHECK ERROR ?

114 004626 001404 BEQ 168 B8R I¥ NOT

115 004630 104403 000000' 007134" MSGNS ,BEGIN, sKTCR $ASC1I MESSAGE CALL wITH COMMON HEADER

116 004636 000566 BK 32s JEXIT

117 004640 032767 040000 174746 1683 BIT #TRE,S+NCS) JTHEN RH TRANSFER ERROR ?

118 004646 001404 BEG 17s 3BR IF NOT

119 004650 104403 000000 w7034 MSGNS ,BEGIN, 1KEKR JASC11 MESSAGE CALL wiTd CUMMUN HEADER

120 004656 000556 BR s JEXIT

121 004660 012767 000000 173220 17s: MOV #ULERRTYP PUNKNOwWN ERROR

122 JEARBSERITEIRIIFEEBIENSARBAEBREIER IS FESESREEBARSTEIS XSRS

004666 104405 000000 001416° HROEFS ,BEGIN, TABLE JUNKNOWN ERROR

JEESIBBRETREANSERFRERNBRESAEPERERIRS R XS AR SEFAISRERIESABS055805

123 004674 000555 BR 33s JEXIT

124 004670 032767 040000 174724 1KsS: sIT BUNS,S+NER1L JRM DEVICE UNSAFE ?

125 004704 001404 BEG 198 J8R IF HOT

126 004706 104403 000000' 007060" MSGNS ,BEGLIN, UNSAFE JASCLL1 MESSAGE CALL wiTH COMMON HEADER

127 004714 000837 BR 328 JEXET

129 004716 032767 000600 174704 19s: BLT #HCRCIHCE, SeNERY sMEADER INFORMATIUN ERRUR ?

129 004724 001404 BEQ 20s JBR IF NJT

130 004726 104403 V00000' 007v6d’ “SGNS ,BEGIN, , HEADEK ASCII MESSAGE CALL wlIH CUMMON HEADER

131 004734 000527 BR 32s JEXIT

132 004736 032767 000020 174664 20s: bIT sPER,S#NERY DATA FORMAT ERROR ?

133 004744 001404 BEQ 21s J9R IF NOT

134 004746 104403 000000' 007070 MSGNS ,BEGIN, FORMAT JASCLLl MESSAGE CALL wITH CuMMuN HEADER

135 004754 00US17 bR 32s JEXIT

136 004756 032767 003000 174644 21S: 81T *LAELAUE,S+NERY JADDRESSING ERROR ?

137 Qu4l64 001410 bEQ 23 JHR IF NOT

138 004766 032767 UV20UV 174632 bllY sLBT,854MDS LAST BLOCK TRANSFER ST ?

139 004774 001115 BNE 338 JEXIT, "1F S0

140 004776 104403 000000 007074" MSGNS ,BEGLIN,AUDKES JASC1] MESSAGE CALL wiTH CUMMON HEADER

141 005004 000503 Bk 323 JEXIT

142 005006 032767 020000 174614 22s: BIT sUPL, SeNERL $POSITIONER FAILURE ?

143 005014 001404 BEUW 23s Bk 1F NOT

144 005016 104403 000000' 007144’ MSGNBE ,BEGLIN,POSIT $ASC11 MESSAGE CALL w1TH CUMMON HEADEK

145 005024 000473 BK 32s JEXIT

146 005026 032767 040000 1740622 23s: B1T BSKI,S+NER2 3SEER ERROR 7

147 005034 001404 BEQ 24s 78R 1F NOT

148 005036 1044v3 000000 VU100’ MSGNS ,BEGIN, SEEKER $ASC11 MESSAGE CALL wl1TH COMMUN HEADER

149 005044 000403 BR 32s JEXIT

150 005046 032767 004000 174602 24s: BIT #LSC,S5+NER2Z ;L0OSS UF SYSTEM (CLOCK ?

151 005054 001403 BEQ 25s $BR 1F NOT

152 005056 104403 000000' V07104’ MSGNS ,bEGIN,LUSYSC JASCLI MESSAGE CALL wITH COMMON HEADER

153 005064 032767 004000 174536 25s1? AIT SWLE,SeNER] $WRITE LOCK ERROR 7

154 005072 0014u4 BEVC 268 JBR IF NOT

155 005074 104403 000000' 007130 mSGNS,BEGIN,wWTLUCK $ASCII MESSAGE CALL wITH COMMON HEADER

156 005102 000444 Ak s JEXIT

157 005104 032767 010000 174516 26s: BIT #DTE,S+NERY JDRIVE TIMING ERROR ?

158 005112 001404 BEGQ 27s $8BR LF NOT

159 005114 104403 000000' 007140 MSGNS,BEGIN, TIMERR $ASCI1 MESSAGE CALL wITH CUMMON HEADER

100 005122 000434 BR 32s JEXIT

161 005124 032767 100100 174476 27s: BIT $DCK!ECH,S+NERL JOATA CHECK ERROR ?

StW 0022

SEQ 0023
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162
103
104
165
166
1597
168
169
170
171
172
173

174
175
176
177
178

179
180
181

192
183
184
185
186
187
188
189
190
191

192
193
194
195
196
197
199
199
200
201
202
203
204
208
206
207
208
209
210
21t
212

213

RMCA UEC/X11 SYSTEM EXERCISER M

005132
005134
005142
005144
005152
005154
ous162
V05164
005172
005174
005202
005204
005204
005212
0v5214
005214
005214

005222

005230
005230

005232
005236
005240
005244
005250
005256
005262
005264
005270
005272
005276
005300
005304
005306
005312
005314
005320
005322
005326
005334
005334
005340

0053406

005354

n01404
104403
000424
032767
ovt4aod
104403
000414
032767
001404
104403
000404

104403
000400
012767

1U440s

0u0205

004767
000430
017700
010067
042767

-022700

001442
022700
001437
022700
001434
Q22700
001431
022700
001426
022700
001423
004767
104403

004707
012767

104405

004767

ERROR HANDLER ROUTINE

214
215
216
217
218
419
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235

236
237
238
239
240
241
242
243
244
245
246
247
24y
249
259
251
252
253
254
255
255
257
258
259
260
261
262
263
264
265
200
267
268
269

V05360
0053606
005370
005372

008374
005402
005410
005410
009416
005420
005424
005430
005434
V05436
005442
005450
005456
005460
005460
005466
005474
005500

005502
005504
005510
005514
005516
005522
V05524
V05530
005532
005536
005542
005546
005550
005556
005562

104403
400401
005725
000205

016777
012767

032777
001020
tu440?
104407
005367
001365
004767
012767
104403
ovo410

012777
016777
v6e2716
voo0207

Q0S0v0
0le7vg
022701
005006
032711
001003
005000
000402
012160
062700
022700
001360
012760
005767
100011

0000V00"*
002000
Q00000
00004

000000

vovoeoo!
’
900000

000000°"

000136
174256
173144
177770
v2402s
020025
024024
020024
024027
020027

000306
000000

000142
000006

000000

176402

oug000"’

172774
017777

0040u0

000000
000000
172754

000172
000000
000000

000040
172702
000002

173764
vo1ls1s!

Qug20v
001614
001614"
000002
000050

17711717
172602
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007114
174504
007120
174430

007124°

007140

172664

001416"

173136

007160°

172540

ovt416!

BEG 26s HEL AR Y BN
MSGNS , HEGIN,DATEKK }ASCl1 MESSAGE CALL #LlTH CUMMON HEADER
BR 32s dEXLT
288 81T #LBC,S+NER2 ;LOST pIT CLOCK ?
BEQ 29s (BR 1F NOT
MSGNS ,BEGIN,LOSBIT ‘ 3ASCII MESSAGE CALL wlTH COMMON HEADER
BR 328 FEXIT
29s: BIT #wCF,S¢NER] saxITE CLUCK ERROR 2
BEW 30s pBROLE NaT
MSGNS ,BEGLN, wTCLCA JASCI1 MESSAGE CALL wlTH COMMON HEADER
BR 32s JEXIT
30s:
MSGNS,bEGIN, DRVERK 3ASCLI MESSAGE CALL wI1Th COMMON HEAUER
BR 32s JeX1T
31s: ;
32s:
MoV #0,ERKTYP JUUMMY ERROR NUMBER
AR RN IR IERER R RS E SRR SRR AR AE B AN NS AN E R A AR ERS S ST EEI SRR LR XY
SUFERS ,BEGLIN, TABLE :DUMP Kh/RM REGISTERS
AR RBAR RSN RSN A IR AR R I AN SRR IR R AR R AR SR AR ERTERREFRAEISREI T RXN
33s:

RTS RS JEXIT

;1HIS RUUTINE IS USED 10O wAIT FUR "DvA® 10 SET, CLEAR THE MASSBUS
$ANU SELECT THE DEVICE.

;
sCALL
H JSk R5,KEADY 3CALL READY ROUTINE
H BR ? JERRUR HETURN
H RETURN SNORMAL EAIT
READY: JSR PC,LWAIT JWALT FOR “DVA" RIT
Bi 1s JEXIT ON ERROR
Mav @RMDT,RO JREAD THE DRIVE TYPE
MOV RO,DRVTYP ;GET DRIVE TYPE AND
elc #°C7,DkVTYP :SAVE TYPE BITS
cmp #24025,R0 ;DAL PORT RMO2 ?
BEWQ 2s JBR 18 SO
Cmp #20025,R0 }SINGLE PURT RMO2 7
BEW 2s i8R IF S0
Chpb #24024,R0 JDUAL PURT RMO3 ?
BEQ 2s $BR LF YES
Chp 820024,R0 ISINGLE PURT RMO3 ?
BEQ 25 (BR 1F YES
cmp 424027,R0 :DUAL PURT RMOS ?
BEQ s }BR IF YES
CcmMp #20027,R0 !SINGLE PORT RMOS ?
sEQ 2s JBR IF YES
JSR PC,ERSUB] $SETUP FUR ERROR REPORT
MSGNS ,BEGIN,DEVNO] sASCII MESSAGE CALL wl1H CUMMON HEADER
183
JSKR PC,GET $READ AND STORE ALL REGISTERS
MOV 86,ERRTYP $SAVE THE ERROR TYPF
FESBEXERSEXSXRIFEEFFRLRSARSSRENRBIEIFEFNARFAEKEFEFRESRRIXREELXFEIK
HKDERS , BEGIN, TABLE JUEVICE NOT AVAILABLE UR NOT AN RM0S/3/2
IEFEBEAREEBAEFA BRI AN AN RN BRI R EB RS E SRR AR E AR SRR EAERERRNERERSX
JSR PC,LKRUP ;DROP [HE DRIVE
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007174

174102
173000

114056

1724306
007170

174016
174010

0o1416'

MSGNS ,BEGIN,URM ;ASCI1 MESSAGE CALL WITH CUMMON HEADER

BR 3s JEXIT wilfli ERROR
283 181 (RS5)+ ;ORIVE AVAILABLE, ON-LINt, SAFE AND NO ERRORS
3s: RTS RS SNORMAL EXIT

sTHIS RUUTIME wWAITS FUK "DVA"™ TO SET In THE RMCS1 REGISTEK., IF THE "DVA®
3BIT SETS, Tht MBA L[S CLEAMED AND THE UDRIVE IS SELECTED, IF THE “DVA™" B8IT
sDOES NUT SET wITHIN A CERTAIN PERIOD UF [IME, AN ERROUR 1S REPORTED AND
JRETURN 15 MADE BACK TU YHE MAIN PROGRAM, WHERE THE DRIVE wILL BE DROPPED
SERUM 1nk TES1.

;
sCALL
H JSR PC,wAIT $CALL wAIT ROUTINE
H bR 222 JERROR RETURN
H RETURN INORMAL RETURN
WAIT: MOV UNITMO, @RMCS2 JSELECT ORIVE ADDRESS
MGy 817777,CLN sCLOCK COUNT
183
BIT $DVA,eRMCS] 1S VRIVE AVAILABLE ?
8NE 28 JBR LF YES
BREAKS ,bEGIN PTEMPORARY RETURN TCO MUNLIOR.,..
BREAKS ,BEGIN JTHEN CONTINUE AT NEXT INSTRUCTION,
oeC CLK JDECREMENT CLUCK CUUNT
BNE 15
JSk PC,ERSUB) FSETUP rUR ERROR REPUKT
MOV $0,ERRIYP JUNKNOWN ERKOR TYPE
MSGINS , BEGIN,NOUVA FASCLI MESSAGE CALL wITh CUMMUN HEADER
BR . 3s STLIMeEUUT ON "DVA" oIT
283
MUV 8CLR,®RMCS2 J1SSUE A CLEAR COMMANU
MUV UNLING,@RMCS2 FSELECT THE DRIVE ADDRESS
ADD #2,(SP) JADJUST F0K GUOD RETURN
3s: RTS PC FHETURN

$THIS KOUTINE IS LSED TO READ AMD STUKe ALL REGISTEKS FRUM THE RH/RM
JAHEN AN ERRUR HAS BEEN OKTECTED,

H
:CALL
H JSR PC,GET sCALL GET ROUTINE
GeT: CLR kKO JS5TART wllH KMCS1 REGISIER INUEX U
MUy P®(CS1,R1 SRH11/kd70 BUS ADDRESS
1s: [of.1 2 skMDB, K1 518 1T RYOB REGISTER ?
BAL 2s (AR IF w2
B1T BUH, (H1) $18 "UR® BIT SET ?
BhE 2s JBR IF YES
CLR S¢R0O) JELSE, CLEAP RMDB REGIS1ER
BR 3s
253 MOV (R1}+,5(R0O} ;REAU ONE REGISTER
3s: ARDD #2,K0 JADJUST TABLE {NDEX
Cup 850, k0 ?DUNE ®EADING ALL REGISIERS ?
BNE 1s s8R IF NO
MOV #~1,TABLE(RO) ;TERMINATE DECX REGISTEk TALLE FUR AN RH11
IST FLAGTO SCHECK FOR ADDITIONAL RHT0 REGISTERS

BPL 4s 18R IF NONE

SEQ 0024

SEQ 0025
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ERRUR HANDLER RUUTINE

279
271
272
273
274
275
276
2717
274
279
280
281
282
283
284
285
286
w87
298
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317

005564
005572
00s576
005602
005606

V05610
005614
005620
005624
005630
005632

005634
005642
005650

005652
005650
005662
005666
005670
005674
005700
005702
005710
005716
005720
005726
005734
005736
005742
005744
005750
005752
005752
005756
005762
005766

005770
006023
006061
005124
006134
006146
006167
006212
006245
006275
006313

012760
012160
002700
011160
000207

014167
010167
0i14267
010267
0057214
005722

016767
017767
000207

0050067
016700
0127014
010421
062700
022701
001372
052777
932711
001015
052767
032767
001402
062700
010023
062700
010011

016700
012720
116710
000207

045
04s
045
040
040
045
045
04s
045
045
v4s

001664
001614
0Qouvo2

vote614’

172272
172262
172264
172254

173634
173626

172506
172124
001474

000002
001544°

002000
002000

100000
100000

000024
000002
172032

003204
172024

001419"*

172236
172232

173504
173556

172436
172062

122
115
115
122
122
122
122
110
104
104
122

MOV
MOV
AOD
MUY
4s: RTS

H

ERkSUB2: MOV
MoV
MOV
MoV
TST
18T
ERSUB1: MOV
MOV
RTS

11=APR=60 15:13:17 PAGE 8=5

2SeNBAL, TABLE (KU)

(R1)+,5(R0O)
#2,R0
(K1) ,S(k0)

JEXTEND THE UECX REGISTER TABLE
SGET RMBAE REGISTER
ADJUST INDEX TABLE
$GET RMCS3 REGISTER

PC SRETURN

~(R1),As8 THE DATA

R1,SBADR ADORESS OF DATA wRITTEN
=(R2),AwAS JLOAD THE DATA

R2,wASADR LUAD ADDRESS OF DATA READ
(K1)+ ESET REG,

(R2)+ ESLT REG. 2

RMCS1,CSRA
@kMCS1,ACSR

PC

;LOAD ADKR OF CURRENT CSR
3 LOAD CONTENTS OF CUKKENT CSR

JRETURN

SETUP: CLR
MoV
MOV
1s: LI
ADD
[of14
BNE
81s
BIT
BNE
B1S
BiT
BEQ
ADD
2s: MOV
ADD
MOV
3s:
MUV
MOV
MOVE
RTS
+SBTTL
MESL: +ASC1Z
MES2: «ASCIZ
MES 3 +ASCIZ
MES4: <ASC1Z
MESS S +ASC12Z
MES6 +ASCI1Z
MES10: LASCLZ
MES11:  JASCIZ
MES12: JASCIZ
MES14: LASCIZ
MESIb:  L,ASClZ

RMCA DEC/X11 SYSTEM EXERCISER M MACRO V03.01 11-APR=30
ASCIZ MESSAGE

327
328
329
330
331
332
33
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
3se
359
360
361
362
363
364
365
366
367
308
369
370

371

372

373

374
375

376

377

378

379

380

381

382

383

006350
000373
006410
006434
006457
006502
006523
006547
006605
0066132
006635
006661
000703
006725
006756
007005

007034
007036
007040
007042
007044
007046
007050
007052
007054
007056
0607060
007062
007064
007066
vo7070
007072
007074
007076
007100
007102
007104
0073106
007110
007112
007114
007116
007120
007122
007124
007126
007130
007132
007134
007130
007140
007142
007144
007146
007150

045
045
045
045
045
045
045
045
04s
045
045
045
04s
045
045
uas

008770
1771717
006023
1M
VosbbLL!
17717117
006146"
11
006313
117711
006167
1771111
006212"
177717
006245"'
11
006350"
1777117
006373
1771177
006410"
17717117
006434°
177117
006457"
1771717
006502°'
177177
006523
177777
006275"
1171717
006547
17777117
006605
17717177
006635"
1M
006661"'

040 101
040 123
040 1149
040 127
0a0 1v4
G40 114
049 127
040 122
040 1u4
040 000
040 120
040 104
040 104
040 104
040 103
040 104

MES16: L,ASClZ
MESL1T:  LASCIZ
MES20: (ASCIZ
MES21: LASCIZ
MES22: LASCIZ
MES23: LASCIZ
MES24: LASCIY
MES25: .ASClZ
MES263  LASCIZ
MES27: .ASCIZ
MES30: .ASCIZ
MESIT:  JASClZ
MES3I2:  LASCIZ
MES33:  JASCLZ
MES34: .ASClZ
MES35: JASClZ
+EVEN
TRERR: MESY
177777
MCPERR: MES2
1777177
MDPERR: MES3
17171717
EXCED: m™ESE
177777
RHFALL: MES1S
17727717
UNSAFE: MES10
177777
HEADER: MES1]
17711717
FORMAT: MES12
177777
ADURES: MeS16
1777277
SEEKEKR: MES17
1777177
LOSYSC: MES20
17771717
wILOCK: #ES21
1777717
DATERR: MES22
1777177
LusSBIT: mES23
12771717
WICLCK: MES24
1777717
DRVEKRK: MES14
171117
WRTCK: MES25
177777
1IMERR: mES2®
172777
PUSIT; MES30
177777

DLTERK: MES31

FLAG70
ADDR, KO
#RMCS1, K1
L

(R1}+

#2,R0

BHMBAE,R1

is

#BIT10,RKMCSE
#BIT10,8RMCS1

3s

#BIT15,FLAGTO
#BIT15,5R1

JCLEAR 11770 FLAG

JGET DEVICE ADDRESS (DEFAULT =
}GET STARTING REGISTER ADDRESS
JGENERATE REGISTER ADURESS

sLAST REGISTER FOUR RH11 ?

3BR IF NO

$TRY SETIING "PSEL" BIT

;IS CPU AN 11/70 2

R 1F NU

JSET 11/70 FLAG

3SPECIFY 32 REGISTER ON KHT0 7

2s JBR 1F NU

®24,R0 ES, ALJUST THE RMBAE AODRESS
RO, CR1)+ }SETUP RMBAE REGISTER

$2,R0 3ALJUST INDEX

RO, (R1) JSETUP RMCS3 REGISTER

VECTOR, KO $GET VECTUR ADDRESS

SNTRUPT, (RO)+ $SET POINTER JUST IN CASE

8R1, (RU) 3SET PRIURITY

(49 PREJURN

RSCIZ MESSAGE

'$ RH11/RH70 TRANSFER ERROR'
'4 MASSBUS PAKITY ERROR MTPE=1'
'S MASSBUS DATAR PARITY ERKOR MDPE=1"

DRIVE !
OROPPEDY!

RETRY EXCEEDED'

RM DEVICE UMSAFE'

HEADER INFURMATION ERRUR'
UATA FURMAT BIT ERRUR'

DRIVE ERROR'

Rh11/RH70 CUNTROLLER ERROR!

15:13:17 PAGE 8=t

*% ADDRESSING ERROR!'

‘% SEEK ERRUR®

'% LOST SYSTEM CLOCK'

'$ WRITE LUCK ERROR'

'% OATA CHMECK ERKOR!

‘% LOST BIT CLUCK'

'$ #RITE CLUCK ERROR'

'$ RH11/RH7y WRITE CHECK ERROR'
*4% DRIVE TIMING ERROR'

!

'S POSITIUNING ERKOR'

UATA LATE ERROR!
LRIVE NOT READY!

VEVICE NUT AN RM0O5/3/2'
CONTROLLER NOT READY!
DRIVE NUT AVAILABLE'

176700)

SEQ 0026

SEQ 0027
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ASCIZ MESSAGE SEQ 0028
384 007152 177717 1777177
385 007154 006703° NODRDY: MES3Z
386 007156 1777177 177777
387 007160 006725 DEVNUT: MES33
388 007162 171777 177177
349 007164 006756 WUTRLY: MES34
390 007160 177777 177777
391 0071790 007C0S!* NODVA: MES3S
392 007172 117717 177777
393 007174 006124 DRM: MES4
394 007176 007211 NUMB
39% Q07200 006134 MESS
390 007202 117777 177777
397
398 007204 ADR1: +bLKB S iSTARTING OF THE ASC1I NUMBER STRING
399 007211 000 NUMB S «BYTE g JLEAST SLGNIFICANT ASCII DIGIT
400 007212 000 .BYTE ] sTERMINATIOR OF THE ASCII STRING
401 +EVEN
402
403 000001 JEND
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SYMBOL IABLE SEQ 0029
ACSR 000102R DRPDRV  000362P LDADR 0U3650R NOT = 000026 READ 002524k
ADDR 000006R DRVERR  007130R LUOP1 002146R NEC1 = 000044 REANHD  UU2744R
ADDRES 007074R DRVTYP O00V414R Luop2 00216uk NEC2 = 000046 READY 005232k
ADDR22= 001000 DRY = 000200 LOSBL1 007120R NED = 010000 RESTRT 002130R
ADR1 007204R DSKADR 000370R LUSYSC 007104R NEM 2 004000 RES1 V0U00S6R
AOE = 001000 DTE = 010000 LS = 000004 NERY1 = 000014 RES? 000060R
ASB 000106R OTL = 100000 LsC = 004000 NER2 3 000042 RHFAIL 007054R
ASTAT v00104R DVA = 004000 LT = 000002 NHR = 000036 RMAS U01S12k
ATA z 100000 ovC = 000200 MAP225= 104416 NLA = J000L20 RMHA 001500k
AWAS Q00110R bVICE 000372R nCPE = 02V000 NMR1 = 000024 RMBAE 001544R
BADSEC 000376R LYIDt 000014R MCPERR  007040K “MR2 = 000040 RMCS1 001474R
BADSPT 000252R EA22 000360R ¥DPE = 000400 NUURLY 007154k RMCS52 001504R
BEGIN 00Q000R ECH = 000100 MDPEKKR 007044R NODVA 007170R RMCS3 U01546R
BITTA8 003752R ENDITS= 104413 nES1 005770R NOF 2 000032 RMDA V01502K
BITO = 00000! ENDS = 104410 MES10 006167R NOTRDY 007164R FMDB 001516k
BITI = 000002 ERR = 040000 MES11 000212R NSN = 000030 |RMDC 001530R
BITi0 = 002000 ERRORS  004020R MES12 006245R NTRUPT 003204R RMDS 0015068
BITi1 = 004000 ERRTYP 000106R MESI4 006275R NULL = 000000 RMDT 001522R
BIT12 = 010000 ERSUBL 005634R MES1S V06 31IR NUMB 007211R RMEC1 001540R
BIT13 = 020000 ERSUB2 005610R MES16 006350k NwC s 000002 RMEC2 U01542R
BIT14 = 040000 EXCED 007050R MES17 006373R oM = 00000l RMER1 0015108
81T1S = 100000 EXITS = 104400 MES2 006023R UPEN = 000000 RKRMER2 001536k
BIT2 = 000004 FER = 000020 MES20 QUL4lOR oPI1 = 020000 RMhR 001532R
81IT3 = 000019 FERADR 0004006R MES21 006434R QR = 000200 RMLA UU1514R
BIT4 = 000020 FLAG70 000364R MES22 006457R OTOAS = 104420 RMMR1 V01520R
BITS = 000040 FMT = 010000 MES23 V06502R Pak = 000610 RMMR2 001534k
BIT6 = 000100 FORMAT 0Q07070R MES24 V0eb523R PASCNT Q0O0034R RMOF 001526k
BIT?7 = 000200 FREE .000150R MES25 006547R PALy 000352R RMR = 000004
BIT8 = 000400 FT = 000000 MES26 G06b60SK Pa22 00Q3S6R RMSN U01524R
B8IT9 = 001000 FUNC 000402R MES27 006632R PGE = 002000 RMWC 001476R
BREAKSE 104407 GENADR  003320R MES3 VOBUGIR PGM = 001000 RSTR1 000112K
BR1 000012R GET 005502R MES3u 0Ub635R PiP = 020000 RSTRT1 Uv2140K
BR2 0000138 GETDKY 003714R MES31 Queb6lR Pikys = 000004 e =%000006
BSE = 100000 GETPAS= 104415 MES32 006703R PUPSP = 005726 7 =%000007
BST 3 000010 GO = 000001 MES33 006T25R POPSP2= 022620 S 001614k ’
BTODS = 104421 GO1 003044k MES34 006756R BOSIT QUT144R SBALR 000102r
CDATAS= 104412 GO2 003150R MESIS QUTVO0SR PRTY = 000000 sC = 100000
CDERCT 000144R GwBUFS= 104414 MESY Q0o124R PRTYO = u00000 SeC = 000012
COWLCT 000146R HCE = 000200 MESS VU6134R PRTY! = 000U40 SEEK 003024Rr
CLK 000410R HCRC = 000400 MES6 0G6146R PRTY2 = 000100 SEEKEK 007100KR
CLR = 000040 HEADER 007064R MODNAM  O0UUQOOR PRTY3 = 0Qu0140 SETUP 005652R
CONFIG 00N0SeR AROCNT  000044R MUDSP 000252R PRTY4 = 000200 Skl = 040000
CSRA 0U0100R HRDERS= 104405 MUL = 010000 PRTYS = 000240 SUFCNT 000042k
CYCLE 002226k HRLDPAS 000050k MSGNS = 104403 PRTY6 = 000300 SOFERS= 104406
cYL = 000Ule 1AE = 002000 MSGSS = 104402 PRTY7 = 00u340 SOFPAS 000046k
CYLIND O0U0366R LCONT VU003oR MSGS = 104401 Ps = 1771176 SPOINT  UO0QU32R
DATCKS= 104411 ICOUNT 000040R MXE = 001000 PSw s 1717716 SPS1Z = 000040
DATERR 0071t4R I0NUM 0001228 NAS = 000016 PUSH = 005746 SR1 000016R
DATERS= 104404 ILF = ¢00001 NBA = 0U0004 PUSH2 = 024646 Sk2 QU0020R
DCK = 100000 ILR = 000002 NBAE = 000U50 RANDS = 104417 SK3 000022R
DEVNOT 007160R IMODX,= 000000 NCS1 = ¢ou000 RANNUM  00D0S54R SR4 000024t
DLTCNT  000400R INIT 000030R NCS2 = 000010 RBUF QUU416R STARE 001670R
DLTERR 0071S0R INTR 000120R NCS3 = 000052 RBUFEA 00Q130R STAT 000026K
DPE = 000010 IH = 000100 NDA = 000006 RBUFPA 000126R SYRO 000062R
OPk = 000400 LBC = v02000 NDB = 000022 RBUFSZ OUD132R SVR1 000064R
DRM G0T174K LT = 002000 nDC = (00034 RBUFVA  0O00124R SVR2 00uo66R

DROP 003762R LC 000006 NDS 000012 RDY = 0u0200 SVR3 000070R
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SYMBUL TABLE

SVk4
SVKS
SVke
SYSCNT
TABLE
TABO3
TABOS
TEIMERR
TRE =

+ ABS,

ERRORS DETECTED:

000072k
000074R
000076R
000052R
001416
001554R
001574R
0UT140R
040000

000000
007214

009
001

0

VIKTUAL MEMORY USED: 44
DYNAMIC MEMURY AVAILABLE FOR 69 PAGES
XRMCAG,CXRMCA/CZDDXCOM,CXKRMCA.DUC, CXRMCA
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TRERK U07V34R

TRK = 000014
[RPDFOD= 000022
TRY Q0U412R

UNITNO  000374K
UNS s 040000
UNSAFE 0070b0R
uPL = 020000
VECTOR 0Q00010K

72 WORLS (20 PAGES)

CROSS REFERENCE TABLE (CREF V01-05

ACSH
ADDR
ADOR22
ADDRES
ADR1Y
AQE
ASB
ASTAT
ATA
AWAS
BADSEC
BADSPT
BEGIN

DLTERR

Jebs
3=53
3=5%
8+140
7166
3=2054
3=51
3=5%
3=192s
3=54
3289
I=b#
=58
T=166
8-109
8=j067
3=5¢
3=5»
3=5s
J=5s
3=5s
=5
3=5%
3=51
3=5s
3=58
3=51
35
3=5¢
358
3e5
3=Ss
T=146
=53
=5
358
3=2200
3=123s
=58
J=5¢
358
3=50
3=340
3=168
3=5
3=50
4=60
d=1268
3=241
3=5s
3=5s
8=163
3=211%
8-208
3=302
8=107

B=206¢
8=292

g=3618
g=3948s
8-136

Be270%

8=39
8=280%
7=36
8=58
4=49
8=18
=115
8=171

1=59

4=15

8=301
8+103

4=15

T=152
8=311

8=42
7=38
7111

5-28

B=231%
8=243

B=285%
S=4»
4-29%
7=20

B=3690
8«16}
8=-387¢#
4=-31*
8=3832

8=3y

7=38 Be10#
4=063 4=69

8=20 8-29

8=119 =122
B=173 =178
B=298 §=299
4=16 4=20

8=302

4=16

#=42 8=47

g=78

B=236%

4=30% Te02¢

I=133s 8=60

B=1027

vy
WALY
wASADR
WhUFEA
wBUFPA
WRUFRU
nBUESZ
wCE

g=60%
5=9
4=30
R=126
B=208

4=47

T=63%

MACHO V03.01 11=APR=80 15:13:17 PAGE 8=9

= 000100
005374R
000104R
000136R
000134R
QUO140R
000142R
040000

8~u0s
5=-28 5=35

B=42 8=-42

8-130 B=134
B=212 E=214
4=235 8235
7-71 1-73¢

wCF = 000V040
wOFR 000116k
wDTO 000114R

WLE 3 004000
WRDCKR  D02004R
WRHCKR  002664R
ARITCK 002444R
WRITE  Qu2364R

7=11 7=23
8~43 8+-47
8~=140 B=144
8=235 =235

T=102% 7=103

wkL

= 004000

nRTCX UU7134R
wTCLCK  007124K
WTLOCK 0071310R
XFERAD OU1550R
XFLAG 0UN0OUSR
XMEM 000354R
ZERQ 000404R

71=25
4-4?
B=148
8=240

1-105%

7=43 T=61
B=H8 8=92
B=152 B=155
7=109 7=133

T=64
8=98
8=159

SEQ 0v30

SEQ 0031

T=67
8-107
=103
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CROSS REFERENCE TABLE (CREF V01=05 )

LPE
DPR
DRM
DRUP
DRPLRY
DRVERR
DRVTYP
DRY
DSKAUR
OTe
DTL
Dva
DvC
DVICE
DVIDL
EA22
ECH
ENDS
ENDITS
ERR
ERKORS
ERRTYP
ERSUH1
ERSUB2
EXCED
EXITS
FER
FERADR
FLAG70
FNT
FORMAT
FREE
FT
FUNC
GENADR
GET
GETDRV
GETPAS
GO

GOo1
Gu2
GWBUF'S
HCE
HCRC
HEADER
HROCNT
HRDERS
HRDPAS
1AE
ICONT
ICOUNT
IDNUM
1LF
ILR
IMO0X,
INIT

INTR

3=2152
3=185»
5«35
5=34
322
8=173
=360
3=-184
32258
3=208%
3=-178#
3=1628
3-216s
3=26#
3-5¢
3-20%
3+202s
=5
3=5»
3191
1=217
3=5Ss
8=11
8~=278+»
7-41
3=5s
3=2000
3=33s
3=23
3=224s
B=134
3=5%
3+1199
3=31
4=52
8=12
4=35
3=53
3=1642
6=29
6=74
3=58%
3=2038
32040
8=130
3=5¢
3=5s
3=51
3-206%
3=5¢
3=5»
3=5»
31968
3=197#
3-59
3=5s

3=54

8=295
8=214
T=159s
5=32
g=375»
Tet28
8=25
1=21
§=157
B=100
=233

4=6%
4-0
T=13
8=161
4«69
4=03
8=51
B=u#
Be19%
8-207

8=351%
7=-23
8=132
3-89
=4
T7=19
8=359s

4=82
b=14%
T=56
8=210
4-54
4=-49
=14
b=34
T-18s
5=9
B=74
8=76
8=3578#

5=9

4=5*

R=393s
8~213
7e32
B=193%

T1-131%

g=96

4=29%
8=~238

6=19%
8~268

41t
6=27%

§=255»
T=141

B=9%
8=194%

7-132%

7-146

T=15%

8=-111

g§=108%
§-285%

b=28%

B=291%

4-18*
6=36%

6=52

=122

B=17%

yeb2

7~165%

T-186

ge121%

6=37%
§=301%

4=19%
6=45%

6=0b1

8-212

d=27%

B=64

g=177%

6=4b%

7=-87

6=54%

6=70

Be2112

6=554

7-89

b=b3%

T3

RB=239%

b=64%

1=101
b=72%

b=738

T=17%

SeQ 0032
—
7=22
~—
s
SEQ 0033
———
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CROSS WEFERENCE TABLE (CREF V0i=05 )

iR

LBC
LBT

LC
LDADR
Loort
LooP2
LOSBILT
LusyscC

NBAE
NCS1

NCS2

Jeib91
3=2179
3e1870
3122
4-59
4=508
4=5)s
=167
8-152
3=1214#
3e21498
31208
3=5s
3=1b61#
[ 211
3=1718
8=92
B=J3l16#
8=322¢
8=323
8=3240
8=325s
8=326s
8-327%
8=328¢
8=3171
8-329s
8=330#
8=331
8~332s
8=333s
B=33i48
8+335s
8=3364
8=3188
8337
=338
8+339s
8=3408
8=341»
8=3420
8=319%
8=3208
8=321#
J=5¢
3=5
31893
358
3=5#
=134
3=58
3=172¢
3=49
3=44
3=62
I=42

B=165
4=} 38
7=71

1=127s
467

4-517

8=3718
R=365¢
779

8150
4=9%

T-11

g=49

8=-347¢
4=990

8=349
H=345
g=1355
Be157
8=-359
8=375
8=353
g=361
8=363
8-347
U~365
8=367
=369
8=371
=373
8=377
¥-379

8+349
8-301
8=383
8=385
8-347
8=-389
8=391
4=393
8=395
B=351

3=58
4=2%

5=3%
8-140

8-94
3=1019
1=96
3=1148
3=948

3=-98»

7103 7=109

4=64

T=95

4-12% 4=22% 4=23» 7=75 7-83 1=45
gedb

1-43 8~-18 824 8-43 8-88 8+92

B=144 8~148 81562 4=185 8~159 8=163

8=270
8=13 8«33 §=49 Bedb =117
8=90 4-94 8=100 8=113

9=98
8=167

8=119
8-208

8-126
8-214

SEW 0034

8=130
8~240

SEQ 0035
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CROSS REFERENCE TABLE (CREF

NCS3
NDA
NDB
NDC
NDS
NOT
NECY
NEC2
NED
NEM
NER1
NER2
NHR
NLA
NAMRY
NMR2
NODRDY
NODVA
NOF
NOTRDY
NSKN
NTRUPT
NULL
NUMB
NwC

oL ]
OPEN

oPI1
OR
OTUAS
PAl18
PAZ22
PAR

PIRUS
POPSP
POPSP2
POSIT
PRTY
PRTYO
PRTY!
PRTY2
PRTY3
PRTY4
PRTYS
PRTY6
PRTY?7

PSW

PUSH
PUSH2

R6

3=63
3+45
3=51
3=56
3=47
3-53
ERLYY
3=61
3-175%
3e174s
3e48
3-59
3«57
3=50
3=52
3=58
8=28
8=240
=55
B=18
3=54
T=243
3=5s
8=394
3=43
3=1828
3=5
3=5
3=58
3=2099
3=170»
=58
3=178
3-19s
3=199s
3=51
3-173%
3=1862
3=190s
3=5%
3=5s
3=S»
8~144
3=52
3=5
358
3=50
3-S5
358
3=5
3e58
=53
=5
358
3=53
=5

3=115¢
=973
3=103»
3-108#
3=99s
3~105¢
3112y
3=113n
8=34
8=94
3«1009
3=i11¢
3=109s
3=102#
3=104»
3-1109
g=385#
8=3918
3-107¢
8=3892
3-1006
g=310

8=3999
3=95s
3=5
3=5
8=142
8-259
7=166
T=6%
T=12

4=45
4=94

8=38
7=25

8=3813

3=5»

4=7%

v01=05 )

H=23 =37 =51
8~74 8=76 8=124
=738 R=B0 8146
3=5 3=5 3=5
3=5 3=5 3=9
T=11

B=128
8=150

8=111 d-138
H=132 8=136
¥=165

3=5 3=5
3-5 3=5

8=142

-

wn

SEG 0036
8=153 8=~157 8=161 8=169
3=5 3=5 3=5 3=5 3=5
35 3=5 3-5 3«5 3=5

SEu 0037
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CROSS REFERENCE TABLE (CREF Y01-05

R?
RANDS
RANNUM
RBUF
RBUFEA
RBUFPA
RBUFSZ
RBUFYA
RDY
READ
READHO
READY
RES]
RES2
RESTRT
RHFAIL
RMAS
RMBA
RMBAE
RNMCS1
RMCS2
RMCS)
RMDA
RMDB
RMLC
RMDS
RMDT
RMECH
RMEC2
RMERY
RMER2
RMHR
RMLA
RMMR Y
RMMR2
RMOF
RMR
RMSN
RMWC
RSTRT
RSTRT1
$

SBADR
SC

SEC
SEEK
SEEKER
SETUP
SKI
SOFCNT
SOFERS
SOFPAS

SPOINT

Jese
=5
3=51
3=5
3-S5
3=5»
3=54
3=58
=163
S5=26
b6
4=37
3=5
3=-51
3=5
o949
3=73s
=684
=861t
3=-668
3=708
3-97s
3=69s
3=75¢
3=80s
3=710
3=17
3=84s
3=85#
3=12»
3=33s
J=81s
I=T4s
3=760
3=82s
3=79%
3=1988#
3708
3=670
3=5»
443
3=42
=56
8=51
8~120
8=270
J=5¢
31599
3=124s
S5=12
g-43
4+32
3=219¢
3=58
3e50
3=5¢

T=bl
T=62
3=380
b=42
5=28
b=3y
4-49
8=14
6~368
bet4
4+506

4-45¢
9«353»

6=23¢
71=13%
4=39%
8-230¢

T=21%
=257
1-20%

=192

T-19%

be22%

4=40
3-43
3=57
8=74
8-132
8~=271%¢
§=2794

4=25¢
5«18
8=148
8=291#
B=146

=109

47

6-329
8=296
1-22%
B=243*

6=31%

4=489
=44
3=58
8=176
8=136
B=273%

420
5=24
8=363s

=178

167

71-63 .
b=b0 o=69

6+50 6=5Y bbbl

b6=56 =65

B=190#

6=41% 6=50% b=59¢ b=6R* T=6
d=412 8-406% B=233 8256 b=285
822444

6=40% 6=-49% 6=58¢ b=067%

3=45 =46 3=47 3-48 3=49
3=59 3=60 3=61 162 3=h)
8=78 g-40 Y=d6 8-90 He94
B=138 8~=142 8=~140 8=150 B8=153
1-68% 1=69% =79 Tegle T=94%
b6=728 6=73

7e12%

Re2R8

3=50
3=1558
B=96
B=157

1=95

8=293

3=51
8=13
8=100
f=io01

7=97#

B=298%

3=52
8=23
8=~111
8=16S

7=-131

8=299

3-53
8=33
8=-113
8~169

SEY 0033
3«54 3=55
8=37 g=49
8=117 8=124
8=261% 8-263*

SEw 0039
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CRUSS REFERENCE TABLE (CReF v01=05 ) SEQ 0040

sPsiz 1=7% 35

SR} 358 4~14 7=59 9-103 8-302

SR2 3-5%

SRJ ‘3e5s

SR4 3eos

START 3=5 4=3% 4=47

STAT 3=5%

SVRO 3=5%

SVR1 3=5s

SVR2 3eSs

SVR3 3e5s

SVR4 3=5s

SVRS Je5s

SVRo 3=5#

SYSCNT  3=5s

TABO3 3-1378  4=8% 4=9% 4-18% 4-223% 4-25% 427 4274 4=29% 7-57 7-127

TABOS 3=146 4=11% 4~12% 4-19% 4+23% 4=26% 4-28 4-28% 4=30% 7=115 7=117 7-130

TABLE 3-42s 8=20 8=30 8=109 8=122 g=178 4=212 B=267% §=270%

TIMERR  B=159 8=379s

TRE 3=1600 9~49 8=117

TRERR 8=119 9=345¢

TRK 3=125%# 4=27¢ 4-20% T=65% T=66% 7=75 T=77% 7-813 T=85# T=86% 7-87 7-89* 7~-98% 7=-99
7=101% 7=111 7=132

TRPOFD  3=5 3=5 3-5 35 3-5 3=5 3-5 3=5 3=5 35 3=5 3=5 3= 3-5
3=5 3=5 3=5 3-8 3=5 3=5 3=5 3=5 3=5 3=5 35 3=5 3=5 3=5
3=5 3-5 3=5 3=5 3=5 3=5 3-5 3=5 I=538 3-5s 3=54% 353 3=5s =53
3=5s 3=5s 3=5 3e5s 3=5% 3=51 3=5s 3=5¢ 3=5% 3-5 3=5s 3=5% 3=58

TRY 3-35s S=8% 7=40% T-41 7=44%

UNITNO 3=27s 4=33% 4=51% T=142% 7=143 7=145 7=160 T=166 8=230 B=244

UNS 3-210%  8-124

UNSAFE 8-126 B=3554#

UPE 3=176# 8=94

VECTUR  3=S# 8=309

vy 3=1830 8=25

wWAIT 5=10 S=16 5=22 8=190 8=2308

WASADR  3=58# 4=281%

WBUFEA  3-5¢ T b=24 6=33

WBUFPA  3=5% 6=23 6=32

WBUFRU  3-58

WBUFSZ  3-5% 6=20 6=29

WCE 3=177» 8-113

WwCF 3«201# 8=169

WOFR 3e5s 4-4s

WOTO 3=58 4-3%

WLE 3=2078 g=153

WRDCKR 6=458 6=46

WRHCKR 6=548# 6=55

WRITCK 5«20 6=27¢ 6=-28

WRITE S=14 6=180 6=19

®RL 3-18812

WRTCK 8=115 8=377

WTCLCK 3=171 8=3732

XMEM =18 6=24% 6=33» 6~42% 6=51% 6=60% 6=69% 1= 1=-8% 7-9» 7=-10% T=16% T-17

ZERO 3«328
SEG 0041
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CRUSS REFERENCE TABLE (CREF VO01=y5

BKMOD
BREAK
BTUO
CKDATA
DATACK
DATERR
DFSEVN
DSEVNT
END
ENDIT
ENOMUOD
EQUATS
EXIY
GETPA
GWBUFF
HRODER
19m00
10m00pP
10M0DR
10M0DX
LINEUP
MAP22
MODULE
HSG
M3GN

MSGS
NBKNOD
0TCA
PIRG
RANVD
SBKMOD
SOFER

L=9bs

1=185
1=2040
1=2403
12249
1=12383s
1=2729¢
1=2820
1-175s8
1=16062
1=1718
1=28410
1=1208
1=231s
1=2198
1=12¢R%
1=91r

1=115%
1-111s
1=107e
5=38»

1=2359

=8

1=1548
1=154¢
8=134

1=1628
1=1032
1=1908
1=179¢
1=1240
1=99s

1=1449

3=5
6=24
T=114
3=5

5=35
8=140

T=166
7=25
T=61

8=109

8=235

-
LR

8-122

8=1d
Be148

161

8-212

8«28
8=152

be60

8=43
8=15%

3«5 3=5 3=5
3-5

b=b4

8=88 4=92 8=98

8-159 4=163 =167

8=1907
=171

8=115
8=173

8=119
8=208

SEQ 0042

B=126 #=130
g=214 8-240
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