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k. ABSTRACT
ORMA THE FACI F
AL g eSO e DAt BLoe O T Drsc pack.
SPECIFIES IATED DATA
BLOCK ON THE D
mnc mrmnou n:mmms HERDER OF EACH
DATA nm AND SECTOR NUMBER;
mm:s ns mm r m W
DATA aLocxs VIA EXECUTING THE
-mm; co:cx
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2.1

3.1

3.2

IN THE C“ECK OPERATION W REPEATS THE FORMAT OPERATION
THREE TIMES WITH DATA PAT BEING ROTATED ONE BIT AT EACH

TELETYPE

PROGRAM LORD DEVICE

1-L OR KiWl1-P CLOCK
IGRH?OHITHI-BRHOJBDISKDRIVES

THERE ARE NO PREQUISITE PROGRAMS PROVIDING THE RMO3 SI.BSYSTEH?

KNOWN TO BE OPERATIONAL. IF THE STATE OF THE RMO3 YSTEM_IS UNKNOWN

THE FOLLOWING Pﬂm? sgmu.o BE _RUN PRIO TO USING FORMATTER PROGRAM
RMO3  DISKLESS DIAGNOSTIC

FUNCTIONAL TEST

s

LORDING PROCEDURES

PAPER TAPE AND XXDP

THE PROGRAM MAY BE LOADEC FROM PAPER TAPE USING THE ABSOLUTE
ICWERWIT MAY BE LOADED FROM ’XXDP' MEDIA USING THE APPROPRIATE

APT
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3.3

THIS PROGRAM IS APT COMPATIBLE TO THE EXTENT THAT APT HOOKS WILL
BE IN THE PROGRAM AND WILL WORK THRU THE 'OPTION INTERFACE’.

;ogow WP&T MAY ONLY LOAD AND START THE PROGRAM.

AUTOMATIC MODE (MONITOR)

E ALOGUE IS )

b T RV SIS BRRERA et vecon 1

DUMP MODE: INPUT DIALOGUE AFTER PROGRAM STARTS

APT ETRBLE DEFINITIONS |

THE FOLLOWING DEFINITIONS ARE VALID FOR SPECIFYING APT

ggmovmnuf Tmﬂﬂ ENTRIES,VIR RUNNING
APT UTILITY ~TSP™: -

1. SOFTHARE ENVIRONMENT:

= 1 IF APT SCRIPT MODE
= 0 IF STANDLONE MODE

2. ENVIRONMENT MODE:

SIT7 28 BRod’oes SfiiN

1 SPOOL MESSAGES TO APT IF SCRIPT MODE -
0 DON'T SPOOL TO APT

1 SUPPRESS CONSOLE OUTPUT

0O ALLOW CONSOLE OUTPUT

BIT 4 TO BIT O ARE NOT USED

3. SWITCH 1 (SOFTWARE SWITCH REGISTER)
IF_ENVIRONMENT MOOE BIT 7 (Slalm BIT ) IS SET

THE _SOFTWARE SWITCH REGISTER WILL
OF THE HARDWARE CONSOLE SWITCH REGIS

4. SWITCH 2 (USER SWITCH REGISTER)
NOT USED -

BIT &

BIT S

§. CPU OPTIONS
NOT USED

6. MEMORY TYPES 1-4 AND MAX MEMORY RDDRESSES
NOT USED

7. INTERRUPT VECTOR 1:
USED WHEN ENVIRONMENT MODE BIT 7 = 1;DEFAULT = 254

BUS PRIORITY 1:
NOT USED.




MAINDEC-11-DZRMA, RMO3 FORMATTER

DZRMAB.P11

Bt B Bt Bt B B Bt Bt et e

DONT N LEWNN—-O

SRRNNRURRNE

n
W
-

ot ittt L R R A

21-JUL-77 15:32

4.1

q.2

GO1

MACY11 30(1046) 21-JUL-77 16:06 PAGE 6 SEQ 000S

9. INTERRUPT VECTOR 2:
NOT USED

10. BUS PRIORITY 2:
NOT USED

11. BASE ADDRESS:
USED WHEN ENVIRONMENT MODE BIT 7 = 1;DEFAULT = 176700
12. DEVICE MAP:
u“mIJ B TsE 0 To 7 Wl BI}}E Eo}zasspomm” I1a VE
to ﬁ:srcn axrs"%—?‘%m NOT USED.
13. CONTROLLER DESCRIPTOR WORDS:
usa:ugcaw.mmnmaxw-x ANY NONE ZERO
NUMBER SPECIFIES THAT PROGRAM RUNS IN CHECK MODE.
14. CONTROLLER DESCRIPTOR WORDS:
1. ANY NONE ZERO

USED WHEN ENVIRONMENT MODE BIT
NUMBER _SPECIFIES THAT PROGRAM SELECTS 30 SECTORS
FOR A TRACK IN ALL OPERATIONS.

33
24

STRRTING PROCEDURES

STARTING ADDRESSES

THE PROGRAM IS STARTED FROM LOCATION 200(8) IF THE RDDRE
RH11 OR RH70 WILL NOT BE CHANGED FROM ITS DEFAULT

wn
wn

OF THE
176700.

VALUE
STMTEDFRG‘I LOCATION 204(8) IF THE ADORE W

THE PROGRAM IS
TI'%ERHIIGRI'I?? S TO BE CHANGED FROM THE PRELORDED VAL
NOTE THAT STARTING ADDRESS 204 IS VALID ONLY ONCE AFTER
PROGRAM ﬁ LORDED.
(SEE SECTION 4.3)
OPERATION ACTION
1. LOAD THE PROGRAM INTO MEMORY (SEE SECTION 3).
2. LOAD THE STARTING ADDRESS - 200(8) OR 204(B).
3. SET THE SWITCHES AS REQUIRED AND PRESS ’'START’.
IF THIS IS THE PROGRAM’S FIRST START, THE STATUS OF THE DRIVES
THE SELECTED SUBSYSTEM WILL BE TYPED OUT. THIS TYPEOUT
Y BE INHIBITED ON QUENT STARTS BY SETTING SW<02>.
4. THE PROGRAM WILL THEN TYPE THE FOLLOWING MESSAGE:

*PROGRAM MODE (C OR F):’

A R
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PER DS APTRERIETE O G I DR eI 2,
o e, ol RO VR R
THE PROGRAM WILL THEN RSK FOR THE FORMATTING MODE:
*OPERATE IN 32 SECTOR (16 BIT) MODE (Y OR N)’
g Fm 16 BIT MODE OR "N’ FOR
LR, W e e oI Y e 1
THE PROGRAM WILL THEN RSK FOR A DRIVE:

"DRIVE: °*

ENTERTIEMSSWMMIVE TO BE FORMATTED. 'PERIOD’ OR
RETURN® ENTRY WILL SELECT DRIVE 0. IF TI-E DRIVE SELECTED

’ CARRIAGE
e ol el D IS b

AFTER THE OPERATOR HAS SELECTED A DRIVE, THE PROGRAM WILL ASK
FOR RDDRESS LIMITS FOR THE SELECTED DRIVE:

'ENTER RDDRESS LIMITS: °*

THe mxmw TED OR DEFALLT VALLES FOR BEGINNING CYLINDER
a0 TRACK R A0 _TRACK WILL G€ TYPED OUT.

HE ol ] @?M@% AU e,

LESS

WORS
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9. THE PROGRAM WILL THEN TYPE:
"STARTING FORMAT ON DRIVE N’
OR
*STARTING CHECK ON DRIVE N’
IF A NEW PACK IS UNDER FORMATTED, THE PROGRAM ALSO ASKS

10 smsn TWO SERIAL NUMBERS. THESE TWO SERIAL
NUST ﬂ &cxm. NUMBERS .

10. THE OPERATOR CAN mT% mc&ﬁiﬁlxg ISTFE.RIM Tli E?EL“T
TVPE THE FOLLOUING MESSAGE: Spreenm

’PRESENTMSS IS: OXXX TXX'

xrnw WHILE THE PROGRAM IS TYPING THE CURRENT
mon THE FORMAT (OR CHECK) OPERATION
mmtmron:'mm' REQUEST.

11. T A DI DRIVE FORMAT
%p: WILL NOT ALTER THE
L MITS cmm AT n: ér OF THE PREV xous opemnou

IF n: FORMAT S TERMINATED BY *"OR

%&ﬁéﬁﬁﬁﬁ%&%P#&%ﬁﬁ&ﬁﬁ&wﬂﬁd‘%““néﬁwﬁ?i

12. T0 CHANGE EITHER THE ADDRESSING MODE OR THE OPERATION MODE, THE
PROGRAM MUST BE STARTED FROM LOCATION 200(8) OR 204(8) AGAIN.

4.3 RH11 - RH70 UNIBUS RDDRESS -
TFEPWRSQIESTMTTPEMUMWDMSSESSTMTRT

176700 AND THAT VECTM H?E . RADDRESSES MAY
BE CHANGED WHEN ?M*ED FROM LOCR ION 20'1(8).

b
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4.4

xrn:mu-mxsuormmnerurmss THE PROGRAM MUST
PROGRAM GOES THROUGH

a ARTED FROM 204(8) INITIALLY AS_THE S THE
ROUTINE AT INITIAL START ONLY. ENTER THE RH11 RH70

CHANGE
MSS IN RESPONSE TO THE REQUEST FROM THE
OTHER UNIBUS RDDRESSES
LocC TRG

e 38 | mmm&
§fp_ 1778k

CONTROL REGISTER
SS OF KW1l-L VECTOR

SWITCH REGISTER SETTINGS

g:: {5)31. ‘ I#I.}’BGTC
Sk<1 )-l &LL &l

"?W b s

TYPEOUTS

ATUS AFTER INITIAL START
ON THE SELECTED DRIVE

Ve A R

* SWITCH REGI

MSG'TI-E I
RGJTI ING R ' G’ HEPROGRMHILL
G AT _ANY TI
\M.I.Eg %QM&YHW%EM
TOTIEPRGPTFM “%HENTRYWTIP‘

EACH TIME SWITCH ING ENTERED % ENTIRE SWITCH REGISTER
IMAGE MUST BE ING ZEROS REQUIRED., 'RUBOUT’
"CONTROL U’ FUNCTIONS MAY BE USED 10 CGIRECT TYP ERRORS
DURING SWITCH ENTRY.

ON PROCESSORS WITH HARDWARE SWITCH HEGISTERS THE *SOFTWARE’ SWITCH
REGISTER MAY BE USED. IF THE PROGRAM FINDS ALL 16 SWITCHES IN THE
'UP’ ITION SWITCH RE%SREFMS WILL BE TO THE
*SOFT *"REGISTER AND THE DESCRIBED ABOVE MUST

AT TINITS(B) THE
C%G.LEDMRKEYM
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BE FOLLOKED.

l.

10.

11.

12.

13.

14.

1S.

A TRE S TR T R e,

o St
ST ORI v DTS RECLES

R DOV S IR 5w

' ADDRESS PLUG BIT SET’ - THE PROGRAM FOUND THE 'OPE’
BIT SET FOR THE INDICATED DRIVE.

"RH11 DIDN’T RESPOND TO ADDRESSING' - THE PROGRAM ACCESSED THE
RH11 AT THE INDICATED RDDRESS AND RECEIVED NO RESPONSE.

"DRIVE OFFLINE’ - THE INDICATED DRIVE HAS GONE OFFLINE

'PERSISTENT DRIVE UNSAFE ERROR’ - THE INDICATED DRIVE HAS BECOME
UNSAFE AND THE CONDITION CANNOT BE CLEARED BY ISSUING 'DRIVE
CLEAR’ INSTRUCTIONS.

'mcm PARITY ERROR’ - THE PROGRAM RTTEMPTED
8 Een AR LRl
DRIVE AND A PMITY ERROR OCCURRED

'sgrmm: TIMEOUT’ - THE OPERATION FAILED TO COMPLETE WITHIN
1 m.

'DRIVE UNSAFE ERROR’ - A NON-PERSISTENT UNSAFE ERROR OCCURRED
DURING THE OPERATION.

'mm%x%m DURING WRITE’ - THE INDICATED NON-DATA
DURING R FORMAT OPERATION.

IR E R PR e O - 8 o

A ERROR DURING WRITE CHECK' - A DATA RELATED ERROR OCCURRED
Ilﬂ WRITE CHECK OPERATION. A DATA ERROR IS CONSIDERED
BE ?FE;I;E FOLLOWING ERRORS: 'DCK’, 'OPI’, 'DTE' "HCRC’,

’
NOT SUCESSFUL - SECTOR NOT ACCEPTABLE' - THE INDICATED
RILED DURING RETRY FOLLOWING A DATA ERROR.

§§

-
o
%

'RETRIE
SECTOR

muwn
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16. ’'CONTROLLER/DRIVE ERROR VERIFYING HERDERS' - AN ERROR OCCURRED DURING
THE VERIFICATION PRSS AFTER FORMATTING.

17. ’'HCE' I A_HEADER ERROR OCCURRED DURING
THE VERIF ICﬂTVg Pés RF MTTIM

18. 'CYLINDER FIELD IN HERDER IS NOT CORRECT’ - THE CYLINDER FIELD
FROM A HERDER READ DURING THE VERIFICATION PASS IS NOT CORRECT.

19. 'WRITE CHECK ERROR’ - THE RH1l1 REPORTED A WRITE CHECK ERROR AND
NO DRIVE ERRORS WERE SET

BBIR |

££
28

7. MISCELLANEOUS

7.1 FORMAT TIME

IT_TAKES APPROXIMATELY 10 MINUTES TO FORMAT AN ENTIRE
THE "CHECK® MODE TIME FOR AN ENTIRE Sa4 N

R R
:
-

7.2 HALTING THE PROGRAM

MT T_THE PROGRAM DURING A FORMAT }
l’lﬂ MAY A SECTOR INCORRECTLY F onm 0
TERHIMTE FMT THE PROGRAM

TYPING THE $YPE ANOTHER ’'CONTROL C'; THIS SEQUENCE
THE PROGRAM nooa%‘ DRIVE ADDRESS ENTRY nouni:

7.3 SURFACE VERIFICATION

PRCK VERIEICRTION. TF T Proiun REPORTE a SECTOR aS Bl hOT

THIS MAY IN FRCT xmxcm A ano ACE; mvsa,
secrons mxéu "PASSED’ MAY OR MAY NOT BE

[V lValValia[ia[tafiaVall,]
Pt e P e s et Pt Pt Pt
ODONO"NLEWN~-O

SRRES

PROGRAM DESCRIPTION

8.1 FORMAT OPERATION

THE PROGRAM FORMATS THE PACK ONE TRACK AT A TIME BETWEEN THE LIMITS
SPECIFIED BY THE OPERATOR.

SHRCRRENERY

S35
536
FORMAT T CONSISTS OF A WRITE HERDER AND DATA COMMAND FOR
% Y:E E&m}& N %YERH!%‘TE Cl(miﬁLILJ T%C%HD
40 IRITE BEFORE CMTII'!JIM. IF A DATA RELATED ERROR IS DETECTED

DURING THE WRITE CHECK (R DATR ERROR IS DEFINED RS ONE OF

gm
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RO T, I Tht PR
s:s?.:c T TR fE 8,0008 Ege 13 ETEE D iﬂg&*ﬂm
T R S ey

Rﬂﬂl ING SECTORS, EACH SECTOR WILL BE HANDLED RS

n:x!f" W%m mﬁﬁu%ﬁ%m

% FMTTER mocmn FMTS TIE PACK ONLY
RD I IOT VERIFY

BT, 8 o Y0 PeReoR nv?ucx
“"‘W ﬁ‘?ﬁ N o O

uronnmm.v sscrm u-ucu ms§ t{.amo asnssuoroaeeooo

%nmmnﬁrggts&mdm % w l':'ILLS THE DATA FIELD

8.2 CHECK OPERATION
THE CHECK OPERATION IS
et T AR
TIMES WITH DATA PATTERN BE
M BIT POSITIUI R'I’ ERCH PASS.

S mﬁ““‘&“ﬁwl ﬁw& o) e veoes
T it VR R OOy,

n.ornonm:m

OF SECTOR O II'I CYLINDER FORMATTED.
THIS CHECK I?Pgﬁ TO CONFIRM % DISK'S POSITIONER
RADVANCED PROPERLY DURING TI'E FMT TION.

REFFRRNNA S SRR e s e e e g

<
@

9. BRD SPOT FILE

SECTORS 0 THROUGH 31,0N CYLINDER 822.,TRACK 4 ARE ALMAYS FORMATTED
) T BAD SECTOR ADDRESS ON THE

RIS SR EE SRR CR R

N
SR
8
a .
=)
o
Q.
oo
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%T%T&Smgsﬂﬁlﬁmﬁﬂ. AND RECORD THE MANUFRCTURE DEFINED
%%"212 i,&naeaasaaaumsmemcm.m_,

BAD SECTOR FOR 16 BIT MODE.

zsm&mwxwmm RSB
r.sr I (£ 108 ERLE S g s

m‘g‘fi{ mxi Tll. DiGIT?
HE S
LEST SIGNIFI G:TFI. 1 1 ll'IILE

NS THE 5 MOST SIGNIFICANT orcxts
THE mmp HORD IS ALWAYS ZERO.
n:romuoaonmr:sncmxsnmmmcx IF IT IS 0.

THE FOLLOWING 252 WORDS DEFINE THE BRD SE%TM %S&;

A R T gt N
F Tb&am (w%m %ﬂm (LOW BATE) RDDRESSES.

qum%om st“fhlsmmﬁﬂm .

ETEC. B hErOED On THE 'To BIY HOE OR 16 BIT MODE.""

assrg FOR Hogmm %"E"Wm%%i: 6% T PROGRAN.

B e R IRe"aRE N e RC h’%cs“f-ronxu Ao VICE vgqngsa.ussn e

T _IS RECOMMENDED TO FORMAT THE Pml( N_18 BIT MODE FIRST
TI£N RESTART THE PROGRAM TO FORMAT PRCK IN 16 BIT MODE
IN CRSE A UNFORMATTED PACK IS SELE
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10.1 RH70(11)/RMO3 DRIVER

THIS DOCUMENT IS THE USER’S GUIDE FOR THE RH70/RMO3 DRIVER.

10.2  TO INITIALIZE THE DRIVER:
JSR PC,RMINIT
RETURN

S ) A QRS DS o R 0 TR

EIGHT BYTES; ONE THE STATE OF EACH DRIVE WILL
BE INDICATED RS FOLLOWS:
DRVSTA DRIVE STATE
’0 ONLINE RMO3
=0 OFFLINE RMO3, DRIVE

R
RMO3

w m “é N AN 8 BYTE LONG TRBLE TRAGGED ’DRVTYP’.
RINS FOR EARCH DRIVE AND IS INDEXED BY THE
DRIVE NUMBER. ES ARE ENCODED AS FOLLOWS:
DRVTYP CONDITION
0 NONEXISTENT DRIVE
Y4 RMO3
-4 NOT AN RMO3

THE *RMINIT’ ROUTINE WILL DO A RERDIN PRESET AND WILL SET FMTe2.

10.3  AFTER THE DRIVER HAS BEEN INITIALIZED, IT IS CALLED USING THE
FOLLOWING SEQUENCE.

CALL:
JSR RO,RMO3 ;MAKE THE CALL
PNTDPB ;%‘5 OF DPB#*
RETURNL : IF QUELE IS FULL
RETURNZ ;sRETURN IF REQUEST IS IN
;QUELUE OR THERE IS AN
;ERROR CONDITION
#DPB (DATA PARAMETER BLOCK)
PNTOPB: .BYTE O ; (0) DRIVE NUMBER
i 8 ,(é) mvaus OR FMT22, ECT, AND HCI
. ’( )
.BYTE O ; (3) PSEL AND A17 AND Al6
.WORD O ; (4) WORD COUNT (MUST BE NEG.)

SEQ 0013
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5
3
O

A

ORMATTER
32

P P
B

CEEEREEE 5

NNNNNNNNNN
el d Lol ek =N S
@NO"NEWNN—-O

LN EEE ALY PO DR ARG D AR

IR
o0 O O O

5

AE
-
:

L il e
ISR ™

TE P8 TR 4 0D, LUSOL SORITL e e

WITH THE TIME IN THE FOLLOWI :

MOV $16.,-(SP) ,&&Lﬂ&gﬂm

JSR PC,RMTMR :CALL THE TIMER ROUTINE
IT Wﬂugg THAT YOU anmovme THE CODE TO DRIVE THE

S

CLOCK, 11 &E BE IN MILLISECONDS.

THE DRIVER WILL 11 TO 1 SECOND FOR ALL POSITIONING
AND DATA TIONS AND WILL SET THE TIMOUT TO 30
SECONDS FOR ERROR RECOVERY OPERATIONS.

EXAMPLE - WRITE 1000. WORDS

18: ISR RO, RMO3 sCALL THE DRIVER
WRTDPB :DPB_RDDRESS
BR 18 WAIT FOR QUEUE IF FULL
2s: ;g gmus WAIT FOR COMMAND TO COMPLETE
BNI ERROR1 :ERROR OCCURRED
WRTDPB: .BYTETE 3 :DRIVE #5
%’: 161 *WRITE COMMAND
BYTE 0O :
JWORD -1000. : COUNT
"WORD MWRTBUF :BUFFER RDDRESS
BYTE 3 :SECTOR
.BYTE S 3
.WORD §00 s CYL INDER
.WORD ERRTBS : T
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10.5

10.6

ALTERNATE DPB SETUP

WRTDPB: .HORD
- HORD

‘B Ser
‘BORD 100, ERRTES, 0

D02

el-JuL-77 16:06 PAGE 16

s
WRITE
-1000.

RH70/RMO3 REGISTERS

MNEMONIC

RMCS1

2348

—

Addiisdadiddiad

; STRTUS/ERROR INDICATOR

;TH IEVED
{EVERYTHING THE. -

;ABOVE TABLE DID, BUT
;IN A CLEANER FORMAT

FEvSR ZRBRENSFERSe £

COMMANDS PERFORMED BY THE DRIVER

COMMAND

NO OPERATION

J

RECALIRATE
DRIVE CLEAR

RELERSE
OFFSET

CODE

COMMAND TYPE

W T T VU VD OZT =X

SEQ 0015
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RETURN TO CENTER 117 g
READIN PRESET 121 N
PACK ACKNOWLEDGE 123 N
SEARCH 131 F
_ GET REGISTER(S) 141 s
.SET FORMAT 143 5
SELECT DRIVE 145 s
WRITE CHECK DATA 151 D
MRITE CHECK HEADER 1S3 D
WRITE DATA 161 D
WRITE HEADER 8 DATR 163 D
DATA 171 D

READ HERDER & DATA 173 D

HOUSEKEEPING

noovZ

DA
SPECIAL PROVIDED BY THE DRIVER
DPB STATUS/ERROR INDICATOR WORD

THIS INDICATOR WILL INFORM THE USER OF THE RESULTS OF THE REQUEST.
THIS IS ACCOMPLISHED BY SETTING VARIES BITS OF THE INDICATOR TO

BIT NO. MEANING IF ON R 1"
1S ERROR_OCCURRED
(BIT07=0); BITS 14-10 SPECIFIES
DONE (BITO?7=1); BITS 06-03 SPECIFIES
14(1) USER MADE A REQUEST FOR R FUNCTION TO BE
PERFORMED ON AN OFFLINE OR UNSAFE DRIVE
13(1) USER MADE A REQUEST FOR A FUNCTION
T0 BE W?D ON A DRIVE THAT HAS AN
UNLORD REQUE QUELE.
12(2) PERSISTENT UNSAFE CONDITION EXIST.
11(2) UNCORRECTABLE PARITY ERROR OCCURRED

SEQ 0016
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10(2)(4) FAT ITY ERROR. R%
PERF
ALL STA

9(3) (%) SOFTMARE TIMEOUT OCCURRED ON THIS DRIVE
8(Y) SOFTWARE TIMEOUT OCCURRED ON ANOTHER DRIVE
7 DONE
6(2) ERROR OCCURRED DURING AN 1/0 OPERATION
5(2) ERROR OCCURRED DURING AN OPERATION
OTHER THAN 1/0.
4W(2) CORRECTRBLE UNSAFE CONDITION OCCURRED
3(2) DRIVE ERROR OCCURRED THAT CAUSED AN
AUTOMATIC “RECALIBRATE™ SEQUENCE
2 PORT REQUEST TIMEOUT. THE DRIVER REQUESTED

THE DRIVE BUT THE OPPOSITE PORT DID NOT
RELERSE THE DRIVE WITHIN 20 SECONDS.

l NON-EXISTENT DRIVE REQUESTED. USER MADE
A REQUEST FOR A NON-EXISTENT DRIVE.

(1) = %&&M'T w IN CEI.E. (RH70/RMO3

v EEAR TR
m& "IRIVE CLEFR'.

(3) = REQUEST lﬂS BEEN EMPT ED.
DRIVER *_‘
I NIVE WERE
SAVED RS PER DPB+14 EFME THE INIT.
(4) = A mY 1. ISSI.ED

10.8  ERROR CALLS MADE BY THE DRIVER.
THERE ARE A FEW ERRORS THAT CAN OCCUR THAT CAN NOT BE INDICATED IN A DPB.
WHEN THIS TYPE OF ERROR IS MTECTEDBYTFEMIVER IT WILL MAKE
AN ERROR CALL OF THE FORM “ERROR N*, WHERE “N™ IS THE ERROR
WMT‘MHILLEMEHTINSTRUCTIM
N TYPE DATA AVAILABLE
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% 1 RH70 INTERRUPT ¥RY= RMCS1’S ADORESS
4 OCCURRED (RHRS=0)

. GREIRRE D ATTENTION — RAZ B?ij —
@ ¥RY= RMCS }s ADDRESS
932 RS= (RMARS)
cg =RMDS
E 2=RMER|
=
§u8 3 MASSBUS PARITY RD.ADR= ADDRESS OF REG. RERD
% ERROR (MCPE=1) RD. WRD=
G 1 y MASSBUS PARITY WRT.AD= ADDRESS OF REG. WRITTEN
aup ERROR (PAR=1) WRT.WD= WORD WRI
;ﬁ RD.WRD= WORD READ BACK
945 5 ADDRESS PLUG CHANGE R1= DRIVE NUMBER
gg BIT SET ('OPE' ERROR)  R3= ATA BIT

= 1S ADDRESS

§48 RS= (RMAS)
949 RMERRS =RMDS
950 RMERRS+2=RMER]
- 951 RMERRG+4=RMER2
% RMERRS+6=RMNR2
% ¥ THIS IS THE ACTUAL UNIBUS ADDRESS (176700)
956 %
957
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DZRMAB.P11 el=JUuL-77 15:32
960
&2
SpM
%
SH8
%
3;5 001100
973
37
: ': 000011
977 000012
S78 000015
5 e
981
982 177774
983 177772
a0 {77578
Qb
987
= Gl
% 000003
& 000
g 000007
000007
938
l‘399 000000
o G
e oooiog
1004 000200
100S 000240
i% 000340
1008
1003 e
1811 040000
1012 020000
1013 010000

- HOZ2

MACY11l 30(1046) 21-JUL-77 16:06 PAGE 20

m m‘} c-1 , RMO3 FORMATTER
; I (C) 1

;#DIGITAL EQUIPMENT CORP.

: MASS. 01754

T ]
sfnom BY C. HESS/C. CHEN

:¥THIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC
;:Pm (MAINDEC-11-DZQAC-C3), JAN 19, 1977.

'SBTTL BASIC DEFINITIONS

#INIII‘I. ADDRESS OF THE STACK POINTER ##x 1100 *¥#

$TACK g'go
EQUIV ERROR ::BASIC DEFINITION OF ERROR CALL

.EQUIV IOT,SCOPE ; ;BASIC DEFINITION OF SCOPE CALL

- ¥MISCELLANEOUS DEFINITIONS
AT= 11 . : ;CODE FOR HORIZONTAL TAB

LF= 12 : :CODE FOR LINE

CR= 15 :1CODE FOR CARRIAGE RETURN

CRLF= 200 : :CODE FOR CARRIAGE RETURN-LINE FEED
Pgsu o 55% : 1PROCESSOR STATUS WORD

STKLMT= 177774 :;STACK LIMIT REGISTER

Dot= 177670 1 g e
DDISP= 177570 E;m ?x'&a.nv'%e ISTER

2 PURPOSE REGISTER DEFINITIONS

3
x5

ﬁll

3
74 1

%
%7 i
%6 i

s

s
2

"2 E
3

¥PRIORITY LEVEL DEFINITIONS

PRO= O ,,mgon TY 0
PRl= 40 ; s PRIORITY 1
PRe= 100 ;s PRIORITY e
PR3= 140 ; ;PRIORITY LEVEL 3
PRY= 200 ; ;PRIORITY LEVEL 4
PRS= ev0 ; ;PRIORITY IEEVEL g
PRb= 300 ; ;PRIORITY LEVEL 6
PR7= 340 ;s ;s PRIORITY LEVEL 7
< ¥"SWITCH REGISTER™ SWITCH DEFINITIONS
SWiS= 100000

SKi¥d= 40000

SWi3= 20000

Skie= 10000

SEQ 0019
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MACY11 30(1046)
BASIC DEFINITIONS

RMO3 FORMATTER

2l-JuL-77 15:32

MAINDEC-11-DZRMA

DZRMAB.P11

; sRESERVED AND ILLEGAL INSTRUCTIONS

ADDRESSES

3; TIME % AND OTHER ERRORS
*T* BIT

; s TRACE TRAP

—
u
0P QR LOLN T (U —
et b b e b b g m
| lenlonlonles Lol T )
€D (DD O €D CDCDED (D (D
z
o

INITIONS (BITOO TO BITIS)

CEEEREREEE

— 5385385
R ST

>>>>>>>>>> Il i U nu LR - 3 0 3 2 I.A.wﬁ..v Q
SAASLIASRLAISSIEEESSSS BALMCORASNIgLoRSSSSssaEss Rullh
EL L : Iadaad Hjes

Ladladiad ladbadtal bl Ll tadiad B 0 Bt e D Ot Dt 0 00 D9 04 02— 0—0 0— 00— L d Lad Lot ha b Lad
.......... ~OOOOOOOODOMMOMMMOMMOEOE *» *» * +» =« = = s + @ cela)

00 B

R T AT T A L R e R R T e T R

] o) o) o ol o) ) ) ) ) ) vel] ) ) o] T ) ] S S]] ) T} ] ] el ) ] ) T ) S G v O G T T G T ) =) = o ) ) ) o) ] ==

. ,«_H
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DZRMAB.P11  21-JUL-77 15:32 BRSIC DEFINITIONS

1070 BPTVEC= 14 s s BRERKPOINT TRAP (BPT)

1% % = ,,m/ TRAP (I0T) #%SCOPE*#

l = ::mur 'rnm (EMT) #%ERROR%¥

1074 TRAPVEC=34 s s *TRAP™ TRAP

1 K Ef Eﬂ S TTY VECTOR

1 m’E = BY s :TTY PRINTER VECTOR

1 FIRQVEC=240 : PROGRAM INTERRUPT REQUEST VECTOR

1 =176700

iom AVECT1=254

i% .gam. OPERATIONAL SWITCH SETTINGS

1083 : ¥ SWITCH USE

o e

1 o 15 HALT ON ERROR

1086 o 13 INHIBIT ERROR TYPEOUTS

o . 2

i ;: :le mr DI svsn:nrsmms AFTER INITIAL START

1835 t¥ 0 LOOP m TlEmCSELEI :c'rsn DRIVE

i% .SBTTL TRAP CATCHER

1095 000000

ims Toggn&onsmonq-mcwnmnwamr—

R R DR R s

1100 000174 000000 DISPREG: uoao :SOFTWARE DISPLAY REGISTER

ﬁ% 000176 000000 SWREG: 3 ::sorrmns SWITCH REGISTER

Hm .SBTTL ACT1l1 HOOKS

1108 uuumm&uuuu Y T e e N ey I e T

11 hooxs w‘g‘;’elc.n BY ACTI1

{i :SAVE PC

ﬁ% 000046 ss_snam ::1)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP

1111 0000S2 (02000 "WORD 20000 ::2)SET LOC.52 TO 20000

iﬂ % . .=$SVPC :: RESTORE PC

1114 000200 000137 0OB422 P IMP BEGIN1 ;NORMAT STARTING RDDRESS

mg 000204 000137 006412 JNP BEGIN ;CHANGE THE RH1l ADDRESS

1117 001100 .=1100

mg "SBTTL APT PRARAMETER BLOCK

1120 3 3 HHHHEHEHHHHHHHHHEHEHHIHHHHHHHEHHHHHHHHHEHEHHEHHH

ug ést LOCATIONS 24 AND 44 RS REQUIRED FOR APT .

11 ¥ 2 YY1 222222222212 2t 2 et s etsittatiisstesritezsiezt

1123 001100 .$X=.  ;3;SAVE CURRENT LOCATION

1124 000024 =24  ;:SET POMER FAIL TO POINT TO START OF PROGRAM

1125 000024 000200 200 ::FOR APT START UP
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DZRMAB.P11  21-JUL-77 15:32 + RAPT PARAMETER BLOCK
000044 | .= ;sPOINT TO APT INDIRECT RDDRESS PNTR.
000044 001100 -~ SAPTHOR ;;POINT TO APT HERDER BLOCK
001100 .=. $X :RESET LOCATION COUNTER -
SIS SO 3 0 O O
QETIP APT PARAMETER BLOCK AS DEFINED IN THE APT-POP11 DIRGNOSTIC
INTEWME SPEC.

%ﬁg 000000 ﬁgﬂ HORD O 33O HIGH BITS OF 18 BIT MAILBOX ADDR.

HE m m ﬁ ﬁu W g APT g{%tam 0-15)

01110 00031 SUNTTH: T e NS o I61 pass 2"»&%"%&‘%&%&%’#% UNIT

1113 % —" 3% @gtm-sm‘f% m&aﬁ"miﬁox?t'fw

;;!lilil!li!i!i!!lillll&!*!*l*!i!!i!l!ilii!!!llllll!l!!!lll!lllll
.SBTTL RH11 REGISTERS
;;lllillllli!lll!!lllll!l!ll!lll!illlllllli!!!llIl!!ll!*!l*ii*l*l
:CONTROL AND STATUS REGISTER 1 (RMCSI)

IE= 100 ME (BIT #6)
RDY=

W B 0 m&mﬂ uE

TRA% (BIT $13)
; SPECIAL TI(M (BI{' 815)
(RMWC)

;WORD COUNT IS
; (ERCH BIT IS BY BIT NUMBER)

;BUS RDDRESS REGISTER (RMBA)
; (EACH BIT IS CALLED BY BIT NUMBER)

;CONTROL AND STATUS REGISTER 2 (RMCS2)

Bt s et B B Bt Pt Bt Bt Bt Bt Gt B e G G

B

B33IAA LI SSEVERELRTESBWR LORN B EESF A ESTZSBRYRRPBBBBRYR ¢

P s Bt Pt Bt Bt B P Pt Pt Pt B Pt B B B Bt Bt Bt Pt Pt B Bt = B B e B Bt Bt Bt Pt s P Bt B Pt Pt Pt Dt P P P e s Pt P Pt P Pt P Pt P P Pt i

[ S e e Y e el el el o Y T e e O N S S G S Y Sy G G G i ar

000001 usi= 1 ;UNIT SELECT (BIT #0)
000002 - s ;lﬂlf SELEC} Egl; Il;
M BRI= 10 B.é MENT II'HIBIT (BIT #3)
000020 PAT= 20 : TEST (BI
000040 CLR= 40 ;CLEAR ( IT IS)
0001 IR= 100 i1 (BIT_#6)
OR= e00 ; (BIT 87)

00 = 40O ; MRSS PARITY ERROR (BIT #8)

e : ks
=z : (BIT #10)
004000 NEM= 4000 ; NON EX} m((BIT.:L})
820008 U= 20000 {UNla0s BARY teir's1a)
8l 040000 = 40000 ;WRITE CHECK ERROR (BIT #14)
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DZRMAB.P11  21-JUL-77 15:32 RHI1 REGISTERS
ﬂ 100000 OLT= 100000 :DATA LATE (BIT #15)
1164 :DATA BUFFER REGISTER (RMDB)
ﬂg :(EACH BIT IS CALLED BY BIT NUMBER)
1
iig 33 RS R LSRR R T L LSRR RN R RN SRR L R R R LA R R RN PR R R R SR LR B H B AR LSS
Hgtll .SBTTL RMO3 REGISTERS
iig 33 BN N E R LRI RS SR SRR RS RS L BB PSR SR R A R RN R L RS AR A E SRR R R R R L REE
ﬁ% :CONTROL AND STATUS | REGISTER. (#00)
119 000001 G0= 1 :G0 BIT (BIT 80)
197 000002 Fls ¢ :FUNCTION CODE BIT #1
198 000004 F2= 4§ :FUNCTION IT #2
199 000010 Fa= 10 :FUNCTION IT 83
F4= 20 ;mr*ou }r i
000040 FS= 40 : FUNCTION T #5
004000 4000 !DEVICE AVAILABLE (BIT #11)

;DRIVE STATUS REGISTER (RMDS1) (#01)

FIESEEESE
2

BERReRsts

1

1

1

1

1

1

1

1

1

|

1

1519

i i | {'“ "Pu )

1§1§ w P 5@1%%‘101 fn PROGRESS (BIT #13)
1214 040000 ERR= : (BIT 814)

i i; 100000 ATA= :ATTENTION ACTIVE (BIT 815)

{ i :ERROR REGISTER #01 (RMERL) (302)

1 15 000001 ILF= |

1 000002 ILR= 2

1 000004 RMR= 4 (BIT #2)
1 000010 PAR= 10

1223 NONN2S( FER= 20

1224 WCF= 40

%g 1 ECH= 100

1 HCE= 200

1227 000400 HCRC= 400

1228 1000 AOE= 1000 T 89)
%? .x&z 2000 810)
1231 gl DTE=

153 029000 OFi= 20000

1 040000 UNS= 40000

{ g 100000 DCK= 100000

i3§ sMAINTAINABILITY REGISTER (RMMR1)(203)




SEQ 0024
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MACY1l 30(1046)
RMO3 REGISTERS

RMO3 FORMATTER

el-JuL-77 15:32

P11

MAINDEC-11-DZRMA

L}
—
— ~ u
W . | N
- & =
@ - - —
P — —q
o — = A~~~
e - 583 =
8 -0 — =
it =t o [ -
~~— — 0~ —~UMTNON DO DOOMM@M— —~ —~ -
amd®

(((((12345
i R E R B K 1
O—=UMTr s e

e e e e L

sSoaty B ECRaEs s

Vi RaEs”
X
OCK RDDRESSED (BIT #15)
FIELD
F
F
F
Fl
(
(
(
§ (
5 (

'HERDER COMPARE INWIBIT (BIT #10)
'ERROR CORRECTION

8rrrryy  ScNGTEE § 5558
o § B o £
ooy - S f peeendle, Bnan
SEEEEEE B Soooooos B woosewaeeeSsd  EEEES o
fotii: . i b Domaoels Gl b

sgeSEn i
sitsti

;ATTENTION SUMMARY PSEUDO-REGISTER (RMARS) (804)

;DRIVE TYPE REGISTER (RMDT) (#06)
; LOOK-RHERD REGISTER (RMLA) (%07)
;WSET REGISTER (RMOF) (#11)

e S B

R R R O R R R R R R R DR

) o) o o) o ) ) ) ) > ) T T T v ) T v T —§ i) il v ) ) Td] T e ey ) e o] o) o T P e o] ] ) ] o] ) el ] oy T ) v—F ) —

—
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DZRMAB.P11  21-JUL-77 15:32 RMO3 REGISTERS

ig 010000 FMT16= 10000 ; FORMAT BIT (BIT sl2

;DESIRED CYLINDER RDDRESS (RMDC) (#12)
(EmH BIT IS CALLED BY BIT NUMBER)

@ ORI O,
1302 ;RM03 MAINTENANCE REGISTER 802 (RMMR2) (815)
ig 040000 SKI= 40000 ;SEEK INCOMPLETE (BIT #14)
1 ;ECC_POSITION REGISTER (RMECL) (416)
1307 {(EACH BIT IS CALLED BY BIT NUMBER) :
! ;ECC PATTERN RE c2) (817)
i Lot
{3% 3 5 SHUERIEIEIEIE DI DI I I I 0TI I D0 000 D0 0000 00 00 300 000 S S S B S
1314 .SBTTL RMO3 DRIVER COMMANDS
i i; ;;“mml’ml‘l‘l‘"l‘*M“!M“**“**“*******Hl'*'
131 101 mP = 101 ;NO_OPERATION
@”; 390108 SEEK = 105 3 SEEK
! 00107 RECAL = 107 L
13 000113 RELSE. - 113
I 0001 15 OFFSET = 115
i 001} RIC .. = 117 mﬁn r%cum LINE
I 000121 READIN = 121
1358 0013 ACK = ie3 $PACK

i =
iﬁ .;.;. g‘%" - 11 $8ET REGISTERS

D001 4 TPHT = 143 ISET_FORMAT (8 ECT OR HCD)
lg :,:,: %ﬁw s ilis , T DR VEDRTR

=

i 30125 W = 123 ﬁ HERDER & DATA
133 000161 WRTDAT = i6] "‘}E
1 D001 WRTHD = i m 8 DATA
133 000171 RODAT = 171
133 000173 ROHD = 173 iRERD HERDER & DATA
135 '
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&3 |

2

iR R P

=

e s e B Pt e P s e ot Pt (o o P B s s et s Pt Pt B s B ot ot P Pt e o Pt e s o Pt P ot ot s ot o ot (o Pt s o B (e Dt o Pt Pt B Bt s e

P LA L FERERFRRRE A A8 4t

RREEREEEEESEEEEEERERS
e e

Bt et et B ot it ot e 0 o ot Bt s s e e et (s i s o e

B (ot > Bt Pt o B B Pt o (s o s fed ot et P Pt

=28
~SF ERERER"EF FESR A WRENY

8888888888888
ot

Bt et Bt Bt Gt Pt s Pt s Bt ot s P

23R

o
=
n

000377

BO3

2l-JUL-77 16:06 PAGE 27

Y1l 30(1046)
COMMON TRGS

.SBTTL COMMON TRGS

‘lmls A

SR B

&

TR

o
==

i

O Put Pt Pt s . s . e

ﬁ.@.@ﬁ

3333;@@3‘;5533’5555555’33‘53’5‘533’5

JHHHHHHHHHHHEHHHEHE
canINS VARIOUS COMMON STORAGE LOCATIONS

?B'
>

EOOQQ 0000000000000 0

g
4

FHEHHEEEHEHHEHHE O

Gam APT MAILBOX-ETABLE
T T 2122222222 2222222322222 8 2 2233233222222 222 22232

'ﬁusr

5
.EVEN

SMAIL:
TY:

SFATAL: .
STESTN: .
$PASS:

5558

SIS IS 3 I I 0 0 0 3

: ;START OF COMMON TAGS

::&‘8’,«"2 %
:Zm‘gwm
%Eﬁ‘@ e’
35ﬂPH§E&EH?ﬂVE§$‘§W“““”
 CONTADS AOORESS OF *BRD
RIRS R
Eimm&
’m PRINTER STATUS REG. ADDRESS

{ ENTaTNe

LLS
; ;CONTAINS 8 OF FILLER CHARACTERS REQUIRED

NDICATOR
NDICATOR

31 FlLk‘m . AFTER A "LINE FEED"
;;' NAL Iw (BIT(O?):O:YES)
+ } GO0E &“&m
; ;QUESTION MARK
;i CARRIAGE RETURN

:LINE FEED

Tty Ty P

; ;APT MAILBOX

AMSGTY
RFATAL
ATESTN

TYPE CODE
::F%?Eﬁmon NUMBER
::TEST NUMBER

: :PASS COUNT




e ==

=

28 =

R2BREBEEL4H
8888888888
SRR

o fme s (e et P ot o e fpomt o o R

B et fe
538
P
o

P

zu—r—n—u—&n—o—o— —

P Pt e
£.£ L
W
P

8828888

P et T 2 Pt et o et

e A : Wﬂﬁ&%’ 1-J|.|.-77ngos PAGE 28 SEQ 0027

ANIT  §E000 U

el ﬁﬁﬁ,m
e, | ::m SHITCH l!GISTElIiTs
1B VPR, G TTons

atTs 1s-u TYPE
m hl’/20=03 , 11/40=04, 11/45=05

mmm

S S
S

R

]
% ot --.éﬁ" i o
12 G L ke
e ti
N - S—— ‘i""’“‘ PO — éwzsmlsuomnmmuor “TYPE* ABOVE
3 fs: I m
cn% : + S BIE
5 Rl ER ARt T
176700 SBASE: .MORD ABASE PMENT UNDER TEST
000000 SDEVH: .MORD AOEV }IDEVICE MAP -
200000 Sha: D At :;m BECRIPTION HoR
MEXIT
W L b )
000294 SRINEC. ORD 264 U K11 INTERRLPT ¥
172540 SLKCSR: _WORD 172540 :
%e 000106 g.';\crgg Iﬁ {%85
% 000102 'zﬁéc: JWORD 100, 102
001220 DRIVE  =SUNIT
000000 SOFSH: .MORD O
MODE: .WORD O
% ENDCYL: .WORD 822.
BEGCYL: .WORD O
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MAINDEC-11-DZRMA, RMO3 FORMATTER MACY1l 30(1046) 21-JUL-77 16:06 PAGE 29 SEQ 0028
DZRMAB.PI1  21-JUL-77 15:32 APT MAILBOX-ETRBLE
i.'mm

i “'ﬁiiﬁiﬁ?

FOR FORMAT VERIFICATION

iﬂHF"’“EﬁfﬂE&ﬁ;ar
§F%JE§“ﬁ%’iéﬁb'ﬁsﬂaﬂzézfmmﬂ

.

:
§EEEGCIGnaGnaG 55N 3§ EEEE BGGOSEESEIEEEESS

CLELLBLIO

OOOQOOOOOOOOOQO:S

i e
i TEDERR: 8021 YToNTIG ING FORMAT INDICATOR
iw SEC30: ;go %3&5 OR INDICATOR
1468 :1'S = 32 SECTOR MODE
iu MAXSEC: 0 mxmp SECTOR ADORESS (FOR EITHER 30 OR 32 SECTOR
iy 83'%’ g : or umn mxm
DORIVE: 0 ' MESSAGES
ATTN: . 0 52" W%& FOR 'DRIVER’
g 0 :
CHGARDR: 0
WRAP: 0 ; WRAP mbuo nmu T0 LOW
3
: : I aPT
:ﬂ W 3 sPACK>0, ' ﬁxf?mxm FROM PACK
1410 EDIT: 0 :
1412 HERDX 0

; EDIT n§ ?31 T FILE ,IF EDIT>O
;ﬂsﬁn SECTOR
AL USER

;BITIS ALONE, DEFINED BAD SECTOR
sBITIH ALONE, IF IIED BRD SECTOR

BAD16: MFG 16 BIT BAD

BAD18: ;MFG 18 BIT BAD SPOT TRBLE

USTAB: ;USER BAD SPOT TRBLE
USSAV: ;USER BAD SPOT TABLE SAVE FROM PACK

SECCU:
NEXT:

;32 WORDS MAX TO STORE BAD SECTORS

ruac IF NEXT=-1,ALL GOOD SPOT
HE CURRENT TRACK ARE romnmo

;RH11/RMO3 REGISTERS STORED FERE AFTER AN OPERATION
RM.REG: .WORD O ;RMCS1

Bt ot Bt Pt Bt fromt froml P Gremd Gemd B0 fromd B G (o B frmd Bmi Prst [ty e oo =

RS ERCE BB SRR BN B BB SRR PEREE Ja Jotol 2
. Pl o S Sl m

S

00S540
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MAINDEC-11-DZRMA, FORMATTER Y1 1-JUL-77 16:06 PAGE 30
DZRMRB.P11 zx-:u.” _u% 15:32 mg nﬁ &x%?na}.
uom n ’ RMBA
o o
: g
JWORD O :RMER1
.WORD O 'RMAS
{ : JWORD O RMLA
151 :% 8 5%1
81 ‘WD 0 R
1? S .WORD O ' RMOF
1 JWORD O : RMCA
1 JWORD O : RMDC
1 JWORD O IRMER2
1 JHORD O i RMMR2
1524 JWORD O s RMEC]
i JWORD O sRMEC2
1
i : DATA/PARAMETER BLOCK - USED FOR ALL DRIVE OPERATION
1530 FMTOPB: .BYTE O :DRIVE NUMBER
i 1 .BYTE g . VALUE OR FMT22,ECI, AND HCI
1 Iasm' e 0 ;Psa. AND m AND Al6
i ‘HoR<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>