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SYMBOL TABLE

. ABS. 000000 000
000000 001
ERRORS DETECTED: O
VIRTUAL MEMGRY USED: 8192 WORDS ( 32 PAGES)

DYNAMIC MEMORY AVAILABLE FOR 72 PAGES
,B:ZUDGAO=B:ZUDGAO.TTL

UDAF52 = UDA~52 FORMATTER
TABLE OF CONTENTS

2= MCALLS

3- EQUATES

5= DATA STRUCTURES

7= MATH SUBROUTINES

12- SDI SUBROUTINES

14~ OVERLAY PROCESSING ROUTINES
17- MISCELLANEOUS COMMON ROUTINES
22~ DUP DM<=>HOST STARTUP OVERLAY

INITIALIZATION OVERLAY (G1)

DBN/XBM FORMAT OVERLAY (F1)

DBN/XBN TRACK FORMAT OVERLAY (G7)
LBN FORMATTING OVERLAY (F2)

LBN FORMA' IMAGE SETUP OVERLAY (F8)
L/RBN COMPUTE OVERLAY (G8)

FCT DOWN=LINE LOAD OVERLAY (F3)

RCT UPDATE OVERLAY (F4)

RCT READ OVERLAY (H1)

FCT=->RCT CONVERSION OVERLAY (F5)
RCT INITIALIZE OVERLAY (F7)

FCT READ OVERLAY (F6)

GET FCT BLOCK FOR D/XBN FORMAT (G2)
GET FCT BLOCK FOR LBN FORMAT (G3)
RCT CLEANUP OVERLAY (G4)

FINAL CHECK OVERLAY (H2)

FCT WRITE OVERLAY (F9)

[
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ERROR MESSAGE OVERLAY (G6)

DMACR X04.01 23-AUG-82 13:14:22

PBN=->D,X,L ,RBN CONVERSION OVERLAY (GS5)
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TITLE UDAF52 - UDA~52 FORMATTER
-IJDENT /03.01/
«NLIST BEX

COPYRIGHT (C) 1980,1981,1982
DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASS.

THIS SOFTWARE IS FURNISHED UNDER A LICENSE FOR US. ONLY ON A
SINGLE COMPUTER SYSTEM AND MAY BE COPIED ONLY WITH THE INCLUSION
OF THE_ABOVE COPYRIGHT NOTICE. THIS SOFTWARE, OR ANY OTHER
COPIES THEREOF, MAY NOT Bt PROVIDED OR OTHERWISE MADE AVAILABLE
TO ANY OTHER PERSON EXCEPT FOR USE ON SUCH SYSTEM AND TO ONE
WHO AGREES TO THESE LICENSE TERMS. TITLE TO AND OWNERSHIP OF
THE SOFTWARE SHALL AT ALL TIMES REMAIN IN DIGITAL.

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT
NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL
EQUIPMENT CORPORATION.

DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF
ITS SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL.

VERSION 01.00
M. A. PARENTI  16~MAY-RO
MODIFIED BY:

VERSION 02.00

M. A. PARENTI 09-DEC-80
NEW DM INSTRUCTIONS (MEM ~> MEM)
CODPE OPTIMIZATION

31-MAR-81
M. A. PARENTI
ADDED DOUBLE WORD ADDRESSING FOR OVERLAY ADDRESSES

21-APR-81
M. A, PARENT]
FIX GROUP OFFSET CALCULATION

23-APR=-81
M. A. PARENTI
FIX ZERO GROUP PROBLEM

24=APR-81
M. A. PARENTI
FIX LBN GROUP PROBLEM
FIX RECAL WAIT PROBLEM
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58 ;

59 :

60 ; OS-HAY-81

61 p M. A. PARENTI

g% ; Fix sxze PROBLEM FOR RAB1

64 : 13-MAY-81

65 ; M. A. PARENTI

gg : ADD LIMITED DIIP FUNCTIONALITY

68 : 15-MAY-81

69 ; M. A. PARENTI

;g : FIX SUBUNIT MASK PROBLEM

72 : 15-MAY-81

73 : M. A. PARENT]

;g : ONLY WRITE NON-PAD BLOCKS OF FCT
76 : 15-MAY=81

77 : M. A. PARENTI

;g : FIX COMPUTATION OF NON-PAD FCT BLOCKS
80 : v-a1

81 : n. A. PARENTI

g% : FIX BLOCK ZERO FCT PROBLEM

84 : za-nAv~

85 : M. A. PARENTI

86 : FIX SUBUNIT PROBLEMS

gg : WRITE ONLY NON~PAD BLOCKS OF RCT
89 : 01-JUN-81

90 : M. A. PARENTI

35 : FIX DOUBLE COMPARE PROBLEM

93 ;

9% : 08-JUN-81

95 : M. A. PARENTI

gg ; FIX EXISTING FCT FORMAT PROBLEM
98 ;

99 : 17-JUN-81
100 : M. A. PARENTI
}8} ; FIX SUBUNIT WRITE PROTECT PROBLEM
103 : 17-JUN-81
104 : M. A. PARENT]
}82 ; ADD STATUS UPDATES AT VARIOUS PLACES
107 : 22-JUN-81
108 : M. A. PARENTI
}?8 : FIX RBN STARTING BITS PROBLEM
111 : 22-JUN-81
112 : M. A. PARENTI
}}2 ; FIX NON-PAD RCT INITIALIZE PROBLEM
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06-JUL-81

M, A. PARENT]

FIX STATISTICS COUNT OF BAD BLOCKS TO NOT INCLUDE RBN
18-AUG-81

M. A. PARENTI
FIX CLEARING OF ECC THRESHOLD

16~SEP-81
M. A. PARENT!
KLUDGE RECIR AND LAST BITS FOR UDA BUG

6~0CT7-81
M. A. PARENTI
FIX JUSTIFICATION ON RESPCNSES

19-0C7-81
M. A. PARENTI
FIX ECC CHECKING AND MINOR FIXES TO QUESTIONS

13-NOV-81
M. A. PARENTI
FIX CONVERSION BLOCK, CLEANUP COUNT
CHECK FOR NO CORRECTION IF O THRESHOLD

— d b b D d wd i D e WD b ad
PNININININIPNININ) = b e b

v-81
M. A. PARENT]
FIX PROBLEM WITH BAD RBN WHEN PRIMARY IN FCT
ADD HEAD VERIFICATION ROUTINE AND MAKE FINAL CHECK
ROUTINES A SEPARATE OVERLAY

25~JAN-82
M. A. PARENTI
CHECK FOR VALID NUMERICS IN USER RESPONSES
CHECK FOR UNIBUS ERRORS
MODIFY LONG TIMEOUT
CHECK FOR VALID STATUS IN GETUNT

09-FEB-82
M. A. PARENTI
FIX VAX DATE ROUTINE

18-FEB-82
M. A. PARENTI
CHANGE RETRY RECOVERY ON NON-CHECK PASS READS/WRITES TO NOT
ISSUE A RECAL/RESEEK SEQUENCE AFTER RECOVERY LEVEL O

M. A. PARENTI
CONVERT TO UDAS2 XFC'S AND MAKE 5127576

24-MAR-82
ENTI

M. A. PAR
FIX PCON OFFSET PROBLEM
FIX BAD RBN WITH PRIMARY IN FCT PROBLEM
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SEQ 6
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15-JUN-82
M. A. PARENTI
FIX RBN START BITS FOR PRIMARY
FIX RCTTOT DECREMENT

UDA52 DISK FURMATTER

b cd d d cmd wmd e omd
NN~
[ SV T NPT\

NN~
Do~




SEQ 7

g?:{fg = UDA-52 FORMATTER DMACR X04.01 23-AUG~82 13:14:22 PAGE 2

.SBTTL MCALLS
<MCALL DMCODE ,DMEND,DMOVLY

-MCALL JMP,BR,BEQ,CALL,BPL,BCC,BNE,BMI,RETURN
.MCALL OMODT

VSN —
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EQUATES

NINIAD b e e ed b d b e o o
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000000

000003

000000

000401

000000
000001
000002
000003

000000
000001
000002
000003
000004
000005
000006

Ve 0% MV TITIGe % 00 0,
) g

RW.STAT
RW.ER1
RW.DUM
RW.BUF
RW.LOW
RW.HI
RW.CMD
RW.DAT
RW.EDC
RW.E76
RW.ER2

.SBTTL
EQUATES

EQUATES

CONDITIONAL FLAGS

OFFSETS

[=}
b
Ry
(%]
m
-
(7]

OFFSETS

0 ;PRCDUCTION (1)
sNOT PRODUCTION (0)
0 :IF DEFINED THEN DEBUG MODE

FOR FORMAT TRACK TABLE

. ;BUFFER POINTER OFFSET

. ;LOW ORDER HEADER OFFSEY
sH1 ORDER HEADER OFFSET
:FLAG WORD

W =O

FOR READ/WRITE BUFFERS

STATUS (12-15), NEXT BUFR PTR (0-14)
ALSO USED AS ECC ERROR INDICATOR
POINTER TO DUMMY SDI CONTRC_ BLOCK
POINTER TO DATA BUFFER

1ST HEADER WORD (LO ORDER LBN)

2ND HEADER WORD (HI ORDER LBN’

SDI RT CMD (8-15), HEAD ADDR (0-7)
1ST WORD OF 256 WORD DATA BUFFER
EDC FOR 512 MO

EDC FOR 576 HODE

1ST ECC RESIDUE

NNV O NN = O
0D o o

~Ooo O~

e & 9

LR TR A PN PN PN PR TN YR TE T

FOR CHECK PASS READ COMMANDS

;LOW ORDER BLOCK NUMBER
HIGH ORDER BLOCK NUMBER

;READ COMMAND AND TRACK NUMBER
. : IMAGE COUNTER

W= O

XFC DEFINITION EQUATES

0. ;BREAKPOINT XFC CODE

1. sFORMAT TRACK XFC CODE

. sREAD N SECTORS XFC CODE
sWRITE N SECTORS XFC CODE
sSEND SDI COMMAND XFC CODE
sRECEIVE SDI MESSAGE XFC CODE
sCOMPARE DATA PATTERN XFC CODE

[- 3V F XV N1
° s o o

SEQ 8

Uui
MA’



SEQ 9
UDAF52 ~ UDA-52 FORMATTER DMACR X04.01 23-AUG-82 13:14:22 PAGE 3-1 UD#
EQUATES MAl

58 000007 STATUS = 7. ;RETURN DRIVE STATUS XFC CODE

59 000010 ECHO = 8. ;ECHO DATA TO DRIVE XFC CODE

60 000011 DINIT = 9. DRIVE INITIALIZE XFC CODE

61 000012 SIP = 10. UAIT FOR SECTOR/INDEX PULSE XFC CODE
62 000013 UREAD = 1. READ UNIBUS MEMORY XFC CODE

63 000014 UWRITE = 12. URITE UNIBUS MEMORY XF(C CODE

000015 ECC = 13. :DO ECC ON BUFFER XFC CODE

65 0016 MAINTR = 14. :SEND MAINT READ DATA XFC CODE

656 000017 MAINTW = 15. :RECEIVE MAINT WRITE DATA XFC CODE
67 000020 cvTY = 16. ;CONVERT TO PHYSICAL ADDRESS XFC CODE
68 000021 DONE = 17. :TERMINATE DM PROGRAM XFC CODE

gg 000022 UPDATE = 18. :UPDATE DUP PROGRESS INDICATOR XF(C
;} : GET CHARACTERISTICS OFFSETS

73 000000 SHORTO = 0. :SHORT TIME OUT

74 000001 FRCPY = 1. sNUMBER OF F/RCT COPIES

75 000001 RTRY = 1. JNUMBER OF RETRIES

76 000001 LONGTO = 1. :LONG TIMEQUT

77 000001 SSBIT = 1. 2SS BIT (SECTOR SIZES ALLOWABLE)

78 000002 ERRSYM = 2. :NUMBCR OF ALLOWABLE ECC ERRORS

79 000002 ERCV = 2. :ERROR RECOVERY LEVELS SUPPORTED

80 000007 REVSEC = ? REVS/SEC

81 000011 OFFS12 = 9. GROUP OFFSET 512 BYTE

82 000015 OFFS76 = 13. *GROUP OFFSET 576 BYTE

83 000000 CYLBN = 0. JCYLINDERS IN LBN AREA

84 000002 STLBN = 2. HIGH ORDER STARTING LBN H
85 000003 STRBN = 3. HIGH ORDER STARTING RBN

86 000002 STXBN = 2. HIGH ORDER STARTING XBN

87 000003 STOBN = 3. HIGH ORDER STARTING DBN

88 000001 STCYL = 1. HIGH ORDER STARTING CYLINDER

89 000011 LBNT12 = 9. .NUHBER OF LBNS PER TRACK (512)

90 000015 LBNT76 = 13. :NUMBER OF LBNS PER TRACK (576)

91 000004 RBNTRK = 4. sNUMBER OF RBNS PER TRA(CK

92 000021 XBNCYL = 17. JNUMBER OF CYLINDERS IN XBN AREA

93 000022 DBNCYL = 18. :NUMBER OF CYLINDERS IN DBN AREA

94 000012 LBNH12 = 10. :NUMBER OF LBN'S IN HOST AREA (512)
95 000016 LBNH76 = 14. ;NUMBER OF LBN'S IN HOST AREA (576)
96 000002 GRPCYL = 2. :GROUPS/CYLINDER

97 000003 TRKGRP = 3. :TRACKS/GROUP

98 000010 FCTSZ = 8. ‘FCT SIZE IN SECTORS

99 000014 RCTS12 = 12. sRCT SIZE IN LBN'S (512)
100 000020 RCTS76 = 16. .RCT SIZE IN LBN'S (576)
101 000005 DATA = S. ;DATA PREAMBLE SIZE
}8% 000005 HEAD = S. :HEADER PREAMBLE SIZE
104 :
105 H BIT DEFINITIONS
106 :
107 :
108 000001 8IT0 = 000001
109 000002 BIT1 = 000002
110 000004 BIT2 = 000004
111 000010 8IT3 = 000010
112 000020 BIT4 = 000020
113 000040 BITS = 000040
114 000100 BIT6 = 000100
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EQUATES
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000200

100000

177400

100000
000175

000000
060000
0?0000

100000

100000

HIBYTE
LOBYTE
HI12BYTE
HI11BYTE
Lo
FCLR
STCLR
BUFMSK
VLD
vLD1
PARITY
PARITY

RC.UNU
RC.NUL

RWRDY

000200

Hununnnnwuu
o
o
r Y
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o
o

100000

RANDOM DEF INITIONS

177400
000377
177700
177600
007777

o nnnn
-
~
o
W
~
~

000175
HEADER CODES

HtHuunuwununnn
- b=
é«l b=4

Hhahwaun
=1
W
=3
(=4
o
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100000
DRIVE STATUS BITS
= BIT15

sHIGH BYTE MASK

;LOW BYTE MASK

JHIGH BYTE PLUS 2 BITS

+HIGH BYTE PLUS 1 BIT

sALL BUT HEADER CODE

;CLEAR FOR FRCPY

sCLEAR FOR STARTING BITS

;BUFFER CLEAR MASK

sSTATUS VALID BIT(1=VALID)

sSTATUS VALID BIT(1=VALID)

sSTATUS PARITY BIT(1=PARITY ERROR)
cREAL TIME ERROR(?=ERROR)

sSECTOR SIZE BIT (0=512 ONLY,1=512/576)

sUNSUCCESSFUL COMPLETION

:GOOD LBN
;GOOD RBN, PERHAPS UNUSED
sREVECTORED LBN

;BAD BLOCK

sPRIMARY REVECTORED BLOCK
sCLEAR HDR LODE

: GOOD DBN

+GOOD XBN
:PRIMARY BIT IN FCT
*BAD HEADER CODE IN FCT

sFREE REPLACEMENT BLOCK
;PRIMARY REVECTOR

s SECONDARY REVECTOR
;BAD REPLACEMENT BLOCK
sNULLCFILL) BLOCK

;READ/WRITE READY BIT POSITION

SEQ 10

UDA
MAT
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EQUATES

-—ded b ed b b wdd end emd wd wdd b amd b D b wd b aud b b a=b
VOGN0 C0C000 N~V
CONOWVS NN =O V00~

VOOV VOOV O OD
OV W20
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210

SIS US LSSV L,S 1,V NT, K1 N}

NI e b d d wd o d e d
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222

000002
000001

000001
000002
000040
170000

000002

000023

000066

000001
000010
000100
001000

ATTN
RCVRDY

8IT SATTENTION
8IT0 sRECEIVER READY

GET STATUS BIT MASKS

o
<
m
- -]
4
>
~<

BITO sRUN/STOP SWITCH 1=IN

BIT1 sPORT SWITCH 1=IN

BITS :DIAGNOSTIC REQUESTED 1=YES
BIT12+BIT13+BIT14+BIT1S ;WRITE PROTECT SWITCH SuU:0,1 1=IN
BIT4 sSPINDLE READY 1=YES

8119 :DIAG CYL ACCESS ENABLED 1=YES
8IT10 sFORMAT CYL ACCESS ENABLED 1=YES
BIT? sDRIVE INITIALIZED 1=YES

BIT3 ¢WRITE ERROR (WRITE LOCKED)

BIT4 sDIAG FAILED = CANNOT DRIVE CLEAR
000374 ;COMBINED CLFARABLE ERRORS BITS SET
2. ;ERROR BYTE OFFSET (3RD WORD)

TABLE OFFSETS

0
.

sNUMBER OF OVERLAYS

sLENGTH OF 1 OVERLAY BLOCK

sWORD COUNT OF OVERLAY

:LOW ORDER UNIBUS ADDRESS

sH1 ORDER UNIBUS ADDRESS

sOFFSET INTO TABLE

sSECOND OVERLAY OFFSET INTO TABLE
:THIRD OVERLAY OFFSET INTO TABLE
sFOURTH OVERLAY OFFSET INTO TABLE
:FIFTH OVERLAY OFFSET INTO TABLE
sSIXTH OVERLAY OFFSET INTO TABLE
sSEVENTH OVERLAY OFFSET INTO TABLE
sEIGTH OVERLAY

sNINTH OVERLAY

SELEVENTH OVERLAY

sTWELVTH OVERLAY

sTHIRTEENTH OVERLAY

sFOURTEENTH OVERLAY

sSIXTEENTH CVERLAY

sSEVENTEENTH OVERLAY

sNINETEENTH OVERLAY

sTENTH OVERLAY

WWNANNININ) e =2 =2 O ONWNO N =2 O N =
NS =DNN)e o

H W
VIR \DONANO
® o 8 8 0 &4 8 9 9 0 8 8 s 0

VI S O
&H =200

FLAG EQUATES

8170 *ECT AVAILABLE

BIT3 sFORMAT DBN AREA
BITé sREVECTOR FLAG
8IT9 sPRIMARY FOUND FLAG

Sea 1

UDA
MAT




EQUATES

NININONONND
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20

060002

100000

000001
000002
000004
000010
000020
000040

040000

000000
000002
000004
000005
000006
000010
000011
000012
000013

000016

FCTEMT
GOBAD

RCINIT
FCTBAD

HBUFL

[ FETETE TR TE P - L TN Y TR T}

n1
SEQ 12
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sFCT EMPTY FLAG

sDO _BEST GUESS IF FCT BAD
sRCT LAST BLOCK FIXED UP
sFCT FOUND BAD (FOR STATS)
sMANUFACTURING FORMAT
sDOWN=-LINE LOAD FLAG

sBEST GUESS FORMAT

sONLY WRITE FCT SCRATCH
¢INIT RCT FLAG

;FORMAT FINISHED FLAG
;CHARACTERISTICS DONE FLAG
sRETRY FLAG

N n
Pt St Dumg Gt Gt St Gt Bt Pt Gt St Gt
e e el ] e o e cof e f e =md
e b T T Y- AN NIV ¥ Y

DODDODODDOODOOD®
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-
m
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c
p
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sWRITE PPOTECT FLAG

sRETRY DONE ON THIS SECTOR

sFLAG FOR PRIMARY GOOD EDC
sFLAG FOR ERKOR EXIT TRY
cHOST GONE FLAC

sBAD HEADER ON CHECK PASS READ

sRCT INIT DONE (WITH ONE FULL PAD BLK)
sSTARTUP QUESTIONS FINISHED

sFLIP FLAG FOR CONVERSIONS

sREPEAT QUESTION FLAG FOR STARTUP
sFLAS FOR GETB MACRO

sFLAS FOR STOB MACRO

:FLAG FOR TEST OF BAD HEADER IN VERHD
:FORMAT MODE (0=512,1=576)

sPRIMARY IN FCT

Hnuwwnnauaunoeneanun
DDDODODDODODODODODODO®D
g umeg Prug Pumg Prug Prug Pumg Pumg foug fumg frug frug Pung Prug fumg
] ) f e e f o e e f e ) =g = =
-t b ek b =3 OO NO NN —=O
W= 0

PHYSICAL CONVERSION XFC BLOCK EQUATES

sCYLINDER PARAMETER

sBLOCK NUMBER PARAMETER
:BLOCKS PER TRACK PARAMETER
:ONLY FOR RBN'S

:CYI INDER_RETURNED

sGROUF RETURNED

s TRACK RETURNCD

sSTARTING SECTOR ki TURNED
:SECTOR FROM INDEX

- =2 DO NESNO

-aDs o o s o

DMBUF OFFSETS

14. ;BUFFER LENGTH

FCT BLOCK OFFSETS

UDAI
MAT)




SEQ 13

UDAFS2 = UDA=52 FORMATTER DMACR X04.01 23-AUG=82 13:14:22 PAGE 3-5 UNAF ¢
EQUATES SD1 ¢

286 000062 FSER = 2 :SERIAL NUMBER

287 000001 INST = 1 *FORMATTIN INSTANCE NUMBER

288 000016 €512 z 14, :COUNT OF USED 512 ENTRIES IN FCT

289 000020 €576 = 16. :COUNT OF USED 576 ENTRIES IN FCT

290 000012 FDAT = 10. *MOST RECENT FORMAT DATE

29 000025 FCTFLG = 21. rcr FLAG FOR GOOD/BAD FCT

292 100000 NOFCT = BIT1S :FLAG -~ 0 ~ FCT GOOD

293 : 1 = FCT KNOW BAD

294 :

295 :

296 : RCT BLOCK OFFSETS

298 :

ggg 000000 RSER = 0 ;SERIAL NUMBER OFFSET

301 ; MISC DEFINITIONS

302 H

300 -

305 000006 W08 = 6. ;LENGTH OF 2 IMAGE ENTRIES

306 000011 THREB = 9. ;LENGTH OF 3 IMAGE ENTRIES

307 000004 RDLEN = 4. :LENGTH OF CHECK PASS READ BLOCK

30 000002 ERLEN = 2. :LENGTH OF REVECTOR TABLE ENTRY

309 000004 REVLEN = 4, :LENGTH OF SECONDARY TABLE

310 013400 RWCMD = 013400 :SDI READ COMMAND

311 122400 WRCMD = 122400 :SDI WRITE COMMAND

312 100000 ROCMD = 100000 “SIGNAL TO XFC NO MORE BLOCKS

313 010000 ECCF = BIT12 $ECC ERROR BIT

34 000200 RBNRPT = 128. *NUMBER OF RBN COPIES IN REVECTOR

315 000400 SECSI6 = 256. :SECTOR SIZE IN WORDS FOR 512 BYTE

316 000440 SECSI8 = 288. *SECTOR SIZE IN WORDS FOR 576 BYTE

317 000003 IMLEN = 3, :LENGTH OF IMAGE BLOCK

318 100000 8D = BIT1S :BAD FLAG IN IMAGE BUFFER

319 100000 LAST = BIT15 :LAST FLAG IN IMAGE BUFFER

320 040000 RECIR = BIT14 :RECIRCULATE IN FORMAT IMAGE BUFFER

321 126736 M512 = 126736 sFCT MODE INDICATOR FOR 512

322 074161 M576 = 074161 :FCT MODE INDICATOR FOR 576

323 100000 TIMVAL = 32768. :TIMER LOOP VALUE

324 000010 MAXTRY = 8. *FINAL SECONDARY WRITE RETRY LIMIT

325 001362 DUPOVL = OVE .MN=2 :OVERLAY STARTING ADDRESS FROM DUP

326 000040 LOBL z 00040 :BLANK IN LOW ORDER BYTE

ggg 020040 BLANWD = 20040 ;WORD WITH 2 ASCII BLANKS

329 H

330 : STATUS OFFSETS

2 :

333 000000 MASK =z 0 sSUBUNIT OFFSET MASK

ggg 000000 uid = 0 sUNIT NUMBER OFFSET

336 :

337 : BUFFER DEFINITIONS )

ggg : BUFFERS ARE 301 WORDS LONG

340 010000 BUF1 = 010000 ;BUFFER 1

341 010455 BUF2 = BUF1+301. :BUFFER 2

342 011132 BUF I z BUF2+301. :BUFFER 3

L
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EQUATE

OO0OO0O0OO0DOO

015763

037777

BUF4

BMAX

BUF3+301.
BUF4+301.
BUF5+350.
BUF6+301.
BUF7+301.
BUF8+301.
BUF9+301,
BUF10+301.
BUF11+500.

BUFFER ASSIGNMENTS

37777

2

;BUFFER
;BUFFER
JBUFFER
:BUFFER
;BUFFER
sBUFFER
:BUFFER 10
:BUFFER 11
JSTART OF 0DT

- = O QO NONN

READ/WRITE BUFFER

¢sBUFFER OF BAD PBN'S

;DATA FOR GOOD SECTOR

sDATA PATTERN FOR PRIMARY REVECTOR
s SECONDARY REVECTOR BUFFER

sREAD COMMAND BUFFERS

sRCT BLOCK BUFFER

:RBN FORMAT BUFFER

sHEAD VERIFICATION BUFFER

sUSED IN FINAL CLEANUP

:FORMAT IMAGE BUFFER

sBUFFER EXCESS AFTER FORMAT IMAGE
21S USED TO HOLD BLOCKS TO BE
sREVECTORED. MAX BLOCKS BEFORE
REVECTOR ROUTINE 1S CALLED VARIES
;WITH THE SIZE OF THE FORMAT BUFFER AREA
¢MAX BUFFER ADDRESS

SEQ 14




UDAF52 =~ UDA-52 FORMATTER DMACR X04.01 23-AUG-82 13:14:22 PAGE 5

DATA STRUCTURES

PORIAIAIAININY cod b b cad b o o el b =D
SNOMWA S NN = O 000 NOMA S NN = O 000 O S NN —
[=]
o
purd
(¥}
~
N

48

Vi S
NOWNESWN=OV

000000

000000
000000
000000
000000

100000
000000
000000

000000
000000
000000

000000

000000

000000
000000

ENTRY: JMP START
E DATA STRUCTURES
E RETRY COUNTERS
ON.ERR: .WORD O
UN.ERT: .WORD O
UN.ERI: .WORD O
UN.SEK: .WORD O
; READ COMMAND BLOCK
WRBLK :
RDBLK: .WORD 100000

"WORD O

JWORD O

JWORD O

WORD O

WORD O
: DUMMY DOUBLE WORDS AND DUMMY SDI COMMAND
HS!' \M: .WORD 200

"WORD SCR-5
DDUMMY: .WORD O

WORD O
TEMPZ:
MULPC: .BLKW 2

JWORD O
OFFSET:
TEMP: BLKW 2
: CURRENT UDA PORT
UNIT: .WORD O
UNNO: .WORD O
; MESSAGE TABLES
CR.GST: MSG 6ST1,1,57.7
CR.GCR: MSG GCR.1.CR,11.
CR.GSR: MSG GSR.2.SCR, 19,
CR.DIS: MSG Dis.2.5T,é
CR.RUN: MSG RUN.1.ST.6
CR.ACC: MSG ACC.3.ST.6
CR.CLR: MSG DCLR,2,ST,6
CR.SEK: MSG 1SEEK,6,5F,6
CR.RCL: MSG IRECAL,T,sf,6

.SBTTL DATA STRUCTURES

DMCODE UDAFM,0,1364,13,255.
WORD O

:OMODT ADDRESS
;JUMP TO START LOCATION

sUNSUCCESSFUL CMD RETRY CNTR
sTRANSMISSION ERROR RETRY CNTR
sINITLIZATION ERROR RETRY CNTR
;SEEK RETRY COUNT

;STATUS POINTER

sPOINTER TO DATA BUFFER
:FIRST WORD OF EXPECTED HDR
;SECOND WORD °

SREAL=TIME SDI COMMAND

:POINTER TO SDI BLOCK

SHEADER CMP LIMIT

;POINTER TO SUBUNIT CHAR
;DUMMY DOUBLE WORD FOR ONE
:BYTE OPERAND CONVERSION
sALSO USE AS TEWP

SMULTIPLICATION BUFFER

sRESERVED LOCATION (A+7)

sFOR EASIER REFERENCE
sUSED FOR COMPUTATIONS

sSDI_INTERCONNECT
sUNIT NUMBER ENTERED

sGET STATUS
sGET CHARACTERISTICS
:GET SWA‘SECHARACTERISTICS

DR! VE CLEA
: SEEK
:RECALIBRATE

SEQ@ 15




SEQ 16
UDAFS2 ~ UDA-52 FORMATTER DMACR X04.01 23-AUG-82 13:14:22 PAGE 5-1 ‘
DATA STRUCTURES

58 001460 CR.ERV: MSG  ERECOV,2,ST.6 ;ERROR_RECOVERY COMMAND
39 001464 CR.ONL: MSG  ONLINE.2,ST,6 :ONLINE COMMAND

6] : MESSAGES AND COMMANDS

63 001470 004400 6ST:  .WORD  000011+256. ;GET STATUS COMMAND

64 001471 103400 GCR:  .WORD  000207+236. SGET CHARACTERISTICS

65 001472 104000 GSR:  .WORD  00210+256. :GET SUBUNIT CHARACTERISTICS
66 001473 000000 -WORD O :SUBUNIT MASK

67 001474 102000 DIS:  .WORD  000204+256. :UNLOAD DRIVE

68 001475 000000 WORD 0 :NO_SPIN DOWN MODIFIER

69 001476 006000 RUN:  .WORD  000014+256. :INITIATE LOAD

70 001477 100400 ACC:  .WORD  000201+256. :ACCESS DIAG AND FMT CYL

71 001500 003006 .WORD 3006 :MASK_BYTE/MODE BYTE

72 001501 002400 DCLR:  .WORD  000005+256. :DRIVE CLEAR

73 001502 000374 "WORD 374 :BITS T0 CLEAR

74 001503 ST:  .BLKW 7 :STATUS MESSAGE BUFFER

75 001512 CR:  .BLKW 11. sCHAPACTERISTICS MESSAGE BUFF
76 001525 SCR:  .BLKW 19. :SUBUNIT CHARACTERISTICS BUFF
77 001550 005000 ISEEK: .WORD  000012+256. :INITIATE SEEK

78 001551 000000 .WORD 0 : "

79 001552 000000 WORD 0 : -

80 001553 000000 -WORD 0 : '

81 001554 107000 IRECAL: .WORD  000216+256. :INITIATE RECAL

82 001355 003000 ERECOV: .WORD  000006+256. :ERROR_RECOVERY COMMAND

83 001556 000000 WORD 0 sRECOVERY LEVEL

84 001557 105400 ONLINE: _WORD  000213+256. SONLINE COMMAND

8 001560 000377 WORD 377 :COMMAND TIMEOUT (SECS)

87 : DISK LOCATION POINTERS

89 001561 000000 CURRBN: .WORD 0 ;CURRENT RBN

90 001562 000000 WORD O : &

91 001563 000000 CURPBN: .WORD 0 : CURRENT  PBN

92 001564 000000 WORD 0 : "

93 001565 000000 CUPTRK: _WORD 0 SCURRENT TRACK

94 001366 000000 CURBN: _WORD 0 : CURRENT BLOCK NUMBER

95 001367 000000 .WORD O

96 001570 000000 CURLBN: WORD 0 ;FOR RCT INIT

97 001571 000000 WORD 0 ;o

98 001572 000000 CURXBN: .WORD O :CURRENT XBN NUMBER

99 001573 000000 -WORD 0

100 001574 000000 STASEC: .WORD 0 :FOR HEAD VERIFICATION ROUTINE
101 001575 000000 .WORD 0 : "

102 001576 000000 HOLDBN: .WORD 0 3BLOCK NUMBER OF FIRST BLOCK ON CYL
103 001577 000000 WORD 0 : "

104 001600 000000 HOLRBN: .WORD O :BLOCK NUM OF FIRST RBN ON CYLINDER
105 001601 000000 .WORD 0

106 001602 000000 HOLDPN: .WORD O ;PBN OF FIRST SECOTR ON TRACK
107 001603 000000 .WORD 0

108 001604 000000 CYLNUM: (WORD 0 ;CURRENT  CYLINDER NUMBER

109 001605 000000 .WORD 0 :

110 001606 000000 SECTRK: _MORD 0 :SECTORS/TRACK (CURRENT VALUE)
111 001607 000000 WORD 0 :

112 001610 000000 SECT76: .WORD 0 :SECTORS/TRACK 576

113 001611 000000 -WORD 0 :

114 001612 000000 SECT12: [WORD 0 $SECTORS/TRACK 512 -




SEQ 17
UDAFS2 ~ UDA~52 FORMATTER DMACR X04.01 23-AUG-82 13:14:22 PAGE 5-2
DATA STRUCTURES

.WORD

115 001613 0 H

116 001614 000000 SECTCY: .WORD O JSECTORS/CYLINDER

117 001615 000000 LWORD 0 : °

118 001616 LBNLBN: .BLKW 2 :LBN’S IN LBN AREA

119 001620 RBNLBN: .BLKW 2 ;RBN'S [N LBN AREA

120 001622 XBNSEC: .BLkW 2 ;SECTORS IN LBN AREA

121 001624 TRKCYL: .BLkKW 2 JTRACKS/CYLINDER

122 001626 LBNCYL: .BLKW 2 ;NUMBER OF LBN CYLINDERS

123 001630 LBNPCY: .BLKW 2 :LBN°'S/CYLINDER

1246 001632 RBNPCY: .BLkW 2 ;RBN'S/CYL INDER

125 001634 000000 REVRBN: .WORD O ;REVECTORED RBN NUMBER

126 001635 000000 WORD O H .

127 001636 000000 CUROVL: .WORD O :CURRENT OVERLAY

}53 001637 HGHPBN: .BLKW 2 JHIGHEST PBN IN LBN AREA

130 H

1N :

132 H STACK

133 :

134 :

135 :

136 001641 BLKW 31, ;STACK

137 001700 000000 STACK: .WORD O :TOP OF STACK

}gg 001701 000000 STCKSV: .WORD O ;STACK PTR TEMP SAVE

140 :

141 : m1sC DEFINITIONS

tag :

144 001702 000000 FLAG: MWORD O JFLAG WORD

145 001703 000000 FLAG1: .WORD O ;FLAG WORD

146 001704 000000 ERFLAG: .WORD O JRE=FORRBAT FLAG

147 001705 000000 WRFLG: .WORD O :RCT WRAP FLAG

148 001706 000000 BADPBN: .WORD O JPOINTER TO PBNTAB ENTRY

149 001707 000000 ERRBUF: .WORD O ;POINTER TO BEGINNING OF REVECTOR BUFFER
150 001710 000000 EMAX: MIRD O JMAX NUMBER OF REVECTORS BEFORE
151 :RCT UPDATE ROUTINE IS CALLED
152 001711 ERR: LMWORD O ;NUMBER OF SECTORS IN ERROR
153 001712 000000 HOLD: MORD O :DOUBLE WORD TEMP STORAGE
154 001713 000000 MORD O

155 001714 000000 EIMAGE: .WORD O ;ADDRESS OF END IMAGE BLOCK
156 001715 000000 STARIT: WORD O ;STARTING ADDRES OF THIS PASS
157 001716 SKPCNT: WORD O :OFFSET FOR FIRST READ CHECK
158 001717 00000C TBLK: MORD O : INTERLEAVE

159 26 - BI-LEAVE

160 :9 = TRI-LEAVE

761 001720 RCTIOT: ;ALSO RCT TOTAL HOLDING AREA
162 001720 004704 CUTOF: .WORD 2500. ;SECT/SECOND CUTOFF

163 001721 000000 WORD O ;DOUBLE WORD

164 001722 000000 FCNT: WORD 0 ;COUNT OF USED FCT ENTRIES FOR FORMATTING
165 001723 FCTSUB: .BLKW 2 :SIZE OF FCT SUBTABLE

166 001725 FCTFMT: .BLkW 2 ;SIZE OF ONE FCT COPY

167 001727 RCTFMT: .BLkW 2 ;SIIE OF ONE RCT COPY

168 001731 (90000 FCTCPY: WORD O ;NUMBER OF FCT COPIES

169 001732 000000 NEXT1: .WORD O MUTLI-COPY COUNTER

170 001733 000105 INL: .WORD 69, SINITIAL VALUE FOR EDC

171 001734 000400 CNT: .WORD  SECSI6 :COUNT FOR EDC




SEQ 18
UDAF52 = UDA~52 FORMATTER DMACR X04.01 23~AUG-82 13:14:22 PAGE 5-3
DATA STRUCTURES

172 001735 00010V LT0: .WORD 100 ;LONG _TIMEOUT

173 007736 002000 ST0: WORD  1024. ;SHORT TIMEOUT (IN MILLESECS)
174 001737 900000 ERPNT: _WORD O ;REVECTOR LIST POINTER

175 001740 000000 BUFPNT: .WORD O sBUFFER POINTER FOR FCT READ
176 001741 000000 REVCNT: .WORD O JREVECTOR COUNT

177 001742 000000 FCTPTR: .WORD O sPOINT TO CURRENT LOCATION IN FCT LBOKC
178 001743 000001 FCTCNT: .WORD 1 :CURRENT FCT BLOCK

179 001744 000000 WORD O

180 001745 000000 FCINPD: .WORD O sNON=PAD FCT BLOCKS

181 001746 000000 RCTLBN: .WORD O SLBN®S IN RCT

182 001747 000000 MNCNT: _WORD O sUSED FCT ENTRIES

183 001750 000016 DMBUF: .REPT 14. sMAINTENANCE BUFFER

184 WORD O ;MAKE SURE IT IS O

185 .ENDM

186 001766 DATE:  .BLKW 4 ;DATE BUFFER

187 001772 SERNUM: .BLKW & sSERIAL NUMBER

188 001776 000000 FCTREV: .WORD 0 cFCT ENTRIES AT CERTAIN POINTS
189 00i777 000000 LBNBAD: .WORD O sTOTAL REVECTORED LBN°S
190 002000 000000 RCTBAD: .WORD O :TOTAL BAD RCT BLOCKS

191 002001 000000 DBBAD: .WORD O :TOTAL DBN BAD BLOCKS

192 002002 000000 X8BAD: .WORD O s TOTAL LBN BAD BLOCKS

193 002003 060001 FCMSG: .WORD 60001 ;OUP CODE

194 002004 000000 IMSTAR: .WORD O sPOINTER TO START OF IMAGE
195 002005 000000 HPREA: .WORD O sHEADER PREAMBLE LENGTH
196 002006 000000 DPREA: .WORD O ;DATA PREAMBLE LENGTH

197 002007 000000 ST.LBN: .WORD O sSTARTING LBN BITS

198 002010 000000 ST.RBN: .WORD 0 ;STARTING RBN BITS

199 002011 000000 ST.XBN: .WORD O sSTARTING XBN BITS

58? 002012 000000 ST.DBN: .WORD O ;STARTING DBN BITS

202 ;

203 : OVERLAY POINTERS

gg’; : NOTE:

206 H WHEN ADDING AN ENTRY TD THIS TABLE EQUATE

28; : OVCNT MUST BE INCREMENTED

09 002013 001231 OVLTBL: .WORD OVL.F1 sLENGTH OF FIRST OVERLAY
210 002014 015156 LWORD QVS.F1 :LOW ORDER HOST ADDRESS
211 002015 (000000 WORD O sHIGH ORDER HOST ADDRESS
212 002016 001660 LWORD  OVL.F2 cLENGTH OF SECOND OVERLAY
213 002017 020714 .WORD  OVS.F2 ;LOW ORDER HOST ADDRESS
214 002020 000000 MORD O sHIGH ORDER HOST ADDRESS
215 002021 000465 .WORD OVL.f3 ;LENGTH OF THIRD OVERLAY
216 002022 027330 WORD  OVS.F3 cLOW ORDER HOST ADDRESS
217 002023 000000 WORD O sHIGH ORDER HOST ADDRESS
218 002024 000776 WORD OVL.F4 sLENGTH OF FOURTH OVERLAY
219 002025 030502 WORD  OQVS.F& ;LOW ORDER HOST ADDRESS
220 002026 000000 MWORD O cHIGH ORDER HOST ADDRESS
221 002027 001411 .WORD  OVL.f3 cLENGTH OF FIFTH OVERLAY
222 002030 033512 .WORD  OVS.F5 :LOW ORDER HOST ADDRESS
223 002031 000000 .WORD 0 cHIGH ORDER HOST ADDRESS
224 002032 000407 WORD OVL.F6 sLENGTH OF SIXTH OVERLAY
225 002033 040056 .WORD  OVS.F6 ;LOW ORDER HOST ADDRESS
226 002034 000000 LMWORD O sHIGH ORDER HOST ADDRESS
227 002035 000551 .WORD  OVL.F?7 sLENGTH OF SEVENTH OVERLAY

228 002036 036534 .WORD  OVS.F7 ;LOW ORDER HOST ADDRESS




UDAF5Z2 - UDA~52 FORMATTER DMACR X04.01 23-AUG-82 13:14:22 PAGE 5-4

DATA STRUCTURES
229 002037

266 002104

000000

OVLBLK: .

.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD

0
OVL.F8
8VS.F8

OVL.F9
8VS.F9

OVL.G2
8VS.GZ

OVL.G3
8VS.53

OVL..G4
8VS.64

OVL.G5
8VS.65

OVL.G?
8VS.G7

0vL.G8
8VS.68

OVL .H1
8VS.H1

OVL.G1
8VS.G1

OVL.G6
8VS.G6

OVL .H2
8VS.H2

4

sHIGH ORDER HOST ADDRESS
sLENGTH OF EIGHTH OVERLAY
:LOW ORDER HOST ADDRESS

cHIGH ORDER HOST ADDRESS
LENGTH OF NINTH OVERLAY

sLOW ORDER HOST ADDRESS

¢HIGH ORDER HOST ADDRESS
sLENGTH OF TENTH 0. ERLAY

sLOW ORDER HOST AUDRESS

sHIGH ORDER HOST ADDRESS
sLENGTH OF ELEVENTH OVERLAY
;LOW ORDER HOST ADDRESS

sHIGH ORDER HOST ADDRESS
sLENGTH OF TWELFTH OVERLAY
;LOW ORDER HOST ADDRESS

sHIGH ORDER HOST ADDRESS
sLENGTH OF THIRTEENTH OVERLAY
:LOW ORDER HOST ADDRESS

sHIGH ORDER HOST ADDRESS
sLENGTH OF FOURTEENTH OVERLAY
:LOW ORDER HOST ADDRESS

sHIGH ORDER HOST ADDRESS
sLENGTH OF FIFTEENTH OVERLAY
;LOW ORDER HOST ADDRESS

sHIGH ORDER HOST ADDRESS
sLENGTH OF SIXTEENTH OVERLAY
:LOW ORDER HOST ADDRESS

sHIGH ORDER HOST ADDRESS
¢LENGTH OF SEVENTEENTH OVERLAY
;LOW ORDER HOST ADDRESS

cHIGH ORD:'R_HOST ADDRESS
sLENGTH OF EIGHTEENTH OVERLAY
sLOW ORDER HOST ADDRESS
;HIGH ORDER HOST ADDRESS
cLENGTH OF NINETEENTH OVERLAY
sLOM ORDER HOST ADDPESS
sHIGH ORDER HOST ADDRESS

;FOR BUFFER OVERLAYS

SEQ 19




SEQ 20
UDAFS52 = UDA~52 FORMATTER DMACR X04.01 23-AUG-82 13:14:22 PAGE 6
DATA STRUCTURES

1 :

2 :

2 : CONVERSION BUFFEF

S :

9 002110 CONBLK BLKW 12. ;CONVERSION BUFFER

8 H

18 H COMPARE DATA XFC CONTROL BLOCK

11 002124 000377 NUM: WORD  255. JNUMBER OF WORDS IN PATTERN

12 002125 010001 CBUF : -WORD RDBUF +1 JBUFFER TO COMPARE (NOT FIRST WORD)
13 002126 155555 FWRD: .WORD 155555 sFIRST WORD OF PATTERM

14 002127 133333 SWRD : .WORD 133333 ;SECOND WORD OF PATTERN

15 002130 066666 TWRD: .WORD 066666 ;THIRD WORD OF PATTERW

}9 002131 177777 DWRD : .WORD 177277 ;DIAGNOSTIC WORD(FIRST IN SECTOR)
18 H

19 002132 030206 EDC: WORD 30206 sEDC FOR ABOVE DATA PATTERN

20 002133 147571 BADEDC: .WORD 147571 ;FORCED ERROR EDC FOR ABOVE

21 002134 111014 EDC76: .WORD 111014 JEDC FOR 576 DATA PATTERN
%% 002135 066763 BADE76 LWORD 066763 ;FORCED ERROR EDC FOR ABOVE
24 :
%2 : COUNTERS
27 002136 000000 ERRCNT: WORD O ;FOR TESTING VERIFICATION

28 002137 000000 SECCNT: WORD O :SECTOR COUNT

29 002140 000000 N: WORD O :NUMBER OF ORIGINAL CHECK PASS READ
30 002141 000000 N1: MWORD O :MER OF ERROR READS

31 002142 000000 NN1: LWORD O :D

32 002143 000000 CNTCYL: WORD O .MER OF CYLINDERS TO ruURMAT
33 002144 000000 MWORD O

34 002145 000000 HD.CUR: .WORD O ; CURRENT HEADER

35 002146 000000 CURGRP: WORD 0 :CURRENT GROUP

36 002147 000000 GRPCNT: WORD O ;NUMBER OF GROUPS TO DO

37 002150 000000 TRKCNT: .WORD 0 ;NUMBER OF TRACKS TO DO

38 002151 000001 ONE: .WORD 1 JWORD CONSTANT OF 1

39 07152 000000 LWORD 0 ;DOUBLE WORD
40 QL2153 000002 TWOC: MORD 2 JWORD CONSTANT OF 2
41 002154 000000 MORD O :D0UBLE WORD
42 002155 000000 SNDCNT: .WORD O ;COUNT OF SECONDARY REVECTORS
43 002156 000000 RTYCNT: WORD O ;COUNT OF SECTORS RETRYED
446 002157 CURPNT : :POINT FOR HEAD VERIFICATION
45 002157 000000 UPDPNT: ,WORD 0 JPOINTER FOR RCT UPDATE
46 002160 000000 TOTRCT: .WORD 0 ;TOTAL LBN'S IN RCT*'S
47 002161 000000 LWORD O : '
48 002162 000000 RCTCNT: WORD O sCUPRENT RCT BLOCK
49 002163 000000 PCNT: WORD O :PBN BLOCK COUNTER

50 002164 000000 COUNT: .WORD O ;COUNT FOR XBN DLL

51 002165 000005 RETRY: _WORD S JRETRIES FROM SDI

52 002166 000000 RECOV: .WORD O sRECOVERY LEVELS SUPPORTE BY DRIVER
53 002167 000000 TMPTRY: ,WORD O ;TEMP FOR RETRY COUNT

S4 002170 000000 RECTMP: .WORD O TEHP FOR ERROR RECOVERY LEVEL
55 002171 000000 SECSIZ: .WORD O :CURRENT SECTOR SIZE

Qc
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MATH SUBROUTINES

NN NI NININI PO POAIAI NI N = b od b b d b o b
WA = O 000NN IS WM = O O 00 NO VLIS WA = OO0 00 N N B NN =

NN
puiy
(=4
o
N
N
o
~

117403

TV %0 00 %0 00000, 302305000, 05 00808080,

ADD

DADD1:

.SBTTL MATH SUBROUTINES

SUBROUTINES

DOUBLE ADD ROUTINE
INPUT PARAMETERS

R3
R4

CONTAINS POINTER TO OPERAND 1
CONTAINS POINTER TO OPERAND 2

OUTPUT PARAMETER

R4

PUSH
PUSH

RETURN

CONTAINS THE RESULT
RS

SSAVE A SCRATCM REGISTER
:SAVE ANOTHER

:GET LOW ORDER OPERAND
:GET HIGH ORDER OPERAND
:ADD LOW ORDER OPERAND
;BRANCH IF NO CARRY

sADD ONE TO HIGH IF CARRY
;ADD OP 2

;SAVE HIGH ORDER

:SAVE LOW ORDER

SRESTORE R1

sRESTORE RS

sRESTORE R3

5E0 21

=1~




SEQ 22
UDAFS52 ~ UDA-52 FORMATTER DMACR X04.01 23-AUG-82 13:14:22 PAGE 8
MATH SUBROUT INES

1

% 002212 DSUB: .

g : DOUBLE PRECISION FIXED POINT SUBTRACT ROUTINE

6 * INPUTS:

7 : R3 = POINTER TO OPERAND 1 (SUBTRAMEND)

g : R& = POINTER TO OPERAND 2 (MINUEND)

10 : OUTPUT:
}; : R4 = POINTER TO RESULT WHERE (R4) = (R4) ~ (R3)
13
14 002212 PUSH  R1,.RS ; SAVE REGISTERS

15 002214 104245 MOV (RG)+,RS : GET LO ORDER MINUEND

16 002215 104141 MOV (RG) ,R1 * GET HI ORDER MINUEND

17 002216 107135 SUB (R3) RS : SUBTRACT LOW ORDER OPERANDS
18 002217 BCC 108 ¢ POSITIVE RESULT

19 002221 117401 DEC R : BORROW FROM MI ORDER OPERAND
20 002222 107631 000001 108:  SUB 1(R3) ,R? : SUBTRACT HI ORDER OPERANDS
21 002224 100141 MOV R1,(RY) : STORE W1 ORDER RESULT
22 002225 100445 MOV RS .= (R&) ; STORE L0 ORDER RESULT
23 002226 POP RS.R1 * RESTORE REGISTERS
gg 002230 RETURN




UDAF52 ~ UDA-52 FORMATTER OMACR X04.01 23~AUG-82 13:14:22 PAGE 9

MATH SUBROUTINES
1 002232

002262
00226/,

NOWVISWN=O YN NS WN 2O O ~JO NS W) -

NOPNNIPVNIPOININ) cd b d b b b ek b b

104137

100147
100647

104140
104640
104203
117407

DMUL :
000001
001405
000001 001406
001405
108:
208:

++
DOUBLE PRECISION FIXED POINT MULTIPLY ROUTINE
INPUTS:

: R3 = POINTER TO MULTIPLIER (SINGLE PRECISION)

: R4 = POINTER TO MULTIPLICANT (DOUBLE PRECISION)

* OUTPUT:

: R4 = POINTER TO RESULT WHERE (R4) = (R4) * (R3)

PUSH  RO,R3 ; SAVE RO & R3

MOV a3> RO : GET MULTIPLIER

BNE : MULTIPLIER NOT = 0

MOV ao (R4) : LOAD LO ORDER RESULT
MOV RO, 1(R4) : LOAD HI ORDER RESULT

B8R 20§ * RETURN

MOV (R4) ,MULPC : COPY MULTIPLICANT FOR DADD
MOV 1(R45 ,MULPC +1

MOV #MULPC,R3

DEC RO : ADJUST MULTIPLIER FOR *1
8EQ 20$ : MULTIPLIER = 0, EXIT
gaLL gego : PERFORM ITERATIVE ADDS
POP R3,RO : RESTORE RO & R3

RETURN

SEQ 23




UDAFS2 - UDA=52 FORMATTER DMACR X04.01 23-AUG-82 13:14:22 PAGE 10
MATH SUBROUTINES

VSN = O 000 N WV WM = O 000 ~NON N SN =

PNINININININAY b b =od b cad b ad d b

NN
O~

002266

002266

105207
115401

002320 104145

002331

100147
100641
100135

000001

000001

000001

DDIV:

108:

15$:

208:

308 :

++
DOUBLE PRECISION FIXED POINT DIVIDE
INPUTS :

POINTER TO DIVISOR (SINGLE PRECISION)
HIGH ORDER WORD MUST BE ZER

. R4 = POINTER TO DIVIDENT (DOUBLE PRECISION)

{ OUTPUT:

: R3 = POINTER TO REMAINDER

: R4 = POINTER TO QUOTIENT

! NOTE ~ THE CASES WHERE EITHER THE DIVISOR OR DIVIDENT ARE ZERO,
: ARE NOT CONSIDERED IN THIS ROUTINE.

PUSH  RO,R1,R2.RS ; SAVE REGISTERS

CLR o * CLP LO ORDER QUOTIENT REG
(LR R1 * CLR HI ORDER QUOTIENT REG
MOV (R3) ,R2 * GET DIVISOR

MOV 1(R4) RS : GET MI ORDER DIVIDENT
BNE 20$ : DIVISOR NOT = 0

MOV (R4) ,RS : GET LO ORDER DIVIDENT
CMP RS ,R2 : IS DIVIDENT < DIVISOR ?
BCC 208 * NO, CONTINUE

B8R 30$ * YES, STOP

CALL  DSUB : SYNTHESIZE DIVIDE

ADD #1,R0 * INCR LO ORDER QUOTIENT
BCC 108 : DID NOT OVERFLOW

é:c ?3‘  ADJUST HI ORDER QUOTIENT
MOV (R4) RS ; GET REMAINDER

MOV RO, (R&) : LOAD LO ORDER QUOTIENT
MOV R1.1(R4) * LOAD WI ORLER QUOTIENT
MOV RS . (R3) * LOAD REMAINDER

POP RS.R2,R1,RO * RESTORE REGISTERS

RE TURN

SEQ@ 24

ub/#
Mi¢
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MATH SUBROUTINES

WNNWLY
wwﬁw
[« XY, P (V]

KRRR
NSO

NINIPNPOININIA) = b b d e b d b b b
SOV WNN 2O O 00 O B (N = OO 00 ~JON N IS NN =

3
37 002375

106204

106204
106131

106044
106131

000001
000001

000000

077777

CDee %8s 81 9080900t 308, 0,

o
=
4

DCMP4:

DCMP2:

DCMP1:

DCMP3:

DOUBLE COMPARE
INPUT PARAMETERS
CONTAINS A POINTER TO THE FIRST OPERAND
CONATINS A POINTER TO THE “SCOND OPERAND
OUTPUT PARAMETERS
THE FLAGS ARE SET AS IF A SINGLE PRECISSION ''CMP’’ HAD OCCURED

R3
Ré

RO

R1

(R4) ,R1
1(R4) ,RO

#077777 R4

(R3),R1
ognpi

RO
R4, R4

(R3) ,R1
DCHP2
DCMP4

sSAVE RO FOR USE AS SCRATCH
sSAVE R1 FOR USE AS SCRATCH
:GET LOW ORDER DEST OPERAND
sGET HIGH ORDER DEST OPERAND
;00 ACTUAL HIGH ORDER TEST
;GO DO ADDITIONAL TESTING
sSRC HI, S%EAN UP AND RTN

sRESTORE

sRESTORE RO

;SET CONDITION CODES - SRC LSS
sAND RETURN

:RESTORE R1

:RESTORE RO

sSET CONDITION CODES - DST LSS
:AND RETURN

:TEST LOW ORDER
;BRANCH IF NOT EQUAL

;RESTORE R1

sRESTORE

RO
SSET CONDITION CODES - EQUAL
: RETURN

s AND

:COMPARE AGAIN
sBRANCH ON SRC HI
;BRANCH ON SRC LOW

SEQ 25
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SOI SUBROUT(NES

% .SBTTL SDI SUBROUTINES
3 ;
g H GET STATUS
9 H OUTPUT PARAMETERS
8 H CLEARS DRIVE STATUS AND GETS CHARACTERISTICS
18 : IF NOT ALREADY RECEIVED
1 H
12 002377 GSTATS: PUSH R3 ;PUSH R3
13 002400 PUSH RS :PUSH RS
16 002401 104203 001414 STATST: MOV #CR.GST,R3 :POINT TO GET STATUS TABLE
15 002403 CALL TALK ;GET STATUS
16 002405 104207 001503 MoV #ST,RO JPOINT TO SUBUNIT CHARACTERISTICS
17 002407 104673 000002 MOV ST.ERB(RO).R3 JGET ERROR BYTE
18 002411 103203 177420 8IC #ST.DF+HIBYTE,R3 JCLEAR HIGH BYTE AND DF BIT
19 002413 115003 TST R3 .ANY NEED TO ISSUE DRIVE CLEAR ?
20 002414 BEQ STSK1 SNOPE ~ SKIP IT
21 002416 104030 001502 MoV R3,DCLR+1 JSTORE MASK IN DRIVE CLR COMMAND
22 002420 CALL CLEAR :DO A DRIVE CLEAR
23 002422 104205 001504 STSK1: MOV #ST+1,RS JPOINT TO FIRST WORD OF STATUS
24 002424 104253 MOV (RS)+,R3 JGET FIRST WORD OF STATUS
25 002425 104202 000001 MOV #1,R2 JERROR SUBCODE IN CASE
26 002427 102203 000040 8IT #ST.DR,R3 1S DRIVE IN DIAGNOSTIC REQUEST MODE
27 002431 BNE STPNIC ;YES, WE LOSE
28 002433 115402 INC ;ERRGR SUBCODE 2
29 002434 102203 000001 8IT #ST.RU,R3 <1S RUN STOP SWITCH OUT
30 002436 BEQ STPNIC JYES, LOSE AGAIN
31 002440 104202 000004 MoV #4,R2 SUBCODE
32 002442 192203 000002 BIT #ST.PS,R3 PORY SWITCH OUT ?
33 002444 BEQ STPNIC JYES - DIE PAINFULLY
34 002446 104032 MoV R3.R2 :GET STATUS MODE BYTE
35 002447 110702 SWAB 2 JSWITCH WRITE PROTECT TO LOW BYTE
36 002450 102302 001473 BIT GSR+1,R2 JTHIS SUBUNIT WRITE PROTECTED ?
37 002452 BEQ SRCK JIF NOT CHECK IF SPINNING
38 002454 1u4202 000003 Mov #3.R2 2IN CASE IT'S FATAL
39 002456 102200 000001 001703 BIT JHP FLAG1 ;BEEN HERE ONCE ?
40 002461 BNE STPNIC JYUP - GIVE UP
41 002463 101200 000001 001703 8IS #MIP,ELAGT :SET BEEN HERE FLAG
42 0024 CALL ACCESS JTRY TO RESET IT7
43 002470 BR STATST JAND SEE IF 1T WORKED
44 002472 102203 000020 SRCK: BIT #ST.SR,R3 ;1S PACK SPINNING?
45 002474 BNE STFORM ;YES, TEST FOR FORMAT ENABLE
46 002476 CALL LOAD ;sNO, SPIN PACK
47 002500 JMP STATST ;SEE IF ANYTHING CHANGED
48 002502 102203 002000 STFORM: BIT #ST.FO,R3 ;1S FORMATTING ENABLED?
49 002504 BNE STDIAG ;YES, TEST FOR DIAG ACCESS
50 0025(6 CALL ACCESS ;NO, SET UP DIAG/FORM ACCESS
51 002510 JMP STATST ;SEE IF ANYTHING CHANGED
52 002512 102203 001000 STDIAG: BIT #ST.DB,R3 ;IS DIAG CYL ACCESS ALLOWED
53 002514 BNE STWLK sYES, CHECK FOR ERRORS
54 002516 CALL ACCESS sNO, SET UP DIAG/FORM ACCESS
55 002520 JMP STATST JSEE IF ANYTHING CHANGED
56 002522 104153 STWLK: MoV (RS).R3 JGET SECOND STATUS WORD
57 002523 102203 000010 BIT #ST.WE,R3 JANY WRITE ENABLE ERRORS

SEQ 26

UDAF
RISC
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SD1 SUBROUTINES

58 002525 BEQ CHAR

59 002527 CALL ACCESS

60 002531 8R STATST

61 002533 102200 010000 001702 CHAR: BIT #CHRDNE ,FLAG
62 00536 BNE STSKP

53 002540 104203 001420 MOV #CR.GCR,R3
64 002542 CALL TALK

65 002544 104203 001424 MOV #CR.GSR,R3
66 002546 CALL TALK

67 002550 101200 010000 001702 8IS #CHRDNE ,FLAG
68 002553 STSKP: POP RS

69 002554 POP R3

70 002555 RETURN

71 002557 104201 000001 STPNIC: MOV #1,R1

72 002561 CALL ERRMNT

sNO, GET CHARACTERISTICS

:TRY ENABLING LOGICAL WRITE
SAND CHECK WORLD AGAIN
:CHARCTERISTICS ALREADY RECEIVED
;YUP = NO NEED TO GET AGAIN
:POINT TO GET CHAR CMD TABLE
:GET CHARACTERISTICS
$GET SUBUNIT CHARACTERISTICS
:GET THEM
:SET _CHAR DONE BIT

RE RS

:RESTORE

sRESTORE R3

sRETURN TO CALLER
INDICATE STATUS FAILURE
:SEND ERROR MSG AND QUIT

?

SEQ 27




SEa 28
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SOI SUBKOUTINES
TALK ROUTINE

INPUT PARAMETERS

1
2
3
.
9 R2 CONTAINS PORT NUMBER CODE
g 3 CONTAINS A POINTER TO A COMMAND/RESPONSE ADDRESS/SIZE TABLE
}? OUTPUT PARAMETERS
12
13 002563 TALK: PUSH  R3
14 002564 PUSH  R&
15 002565 104663 000001 LOOP1: MOV 1(SP).R3 :RESTORE R3 FOR RETRIES
16 002567 104237 MOV (R3)+.R0 *GET COMMAND ADDRESS
17 002570 104231 MOV (R3)+.R1 $GET COMMAND SIZE
18 002571 104302 001412 MOV UNIT.R2 *MAKE SURE HAVE INTERCONNECT
19 002573 060004 XFC SEND *SEND GET STATUS COMMAND
20 002574 115001 ST R1 *SUCESSFUL?
21 002575 BEQ MSG1 *YES, BRANCH
22 002577 115400 001370 INC UN.ERT * INCREMENT ERROR COUNT
23 002601 104201 000002 MOV #2.R1 *ERROR NUMBER IN CASE
24 002603 BR TCLEAR :D0 RECOVERY
25 002605 102200 100000 001702 MsG1: BIT #RTY,FLAG “IN A RETRY ?
26 002610 BNE Looré SYES - DON'T CLEAR COUNTER
27 002612 114000 001370 CLR ERT *FOR RESET
28 002614 104231 LOOP2: MOV (a3>+.n1 *POINT TO RCV BUFFER
29 002615 104137 MOV (R3),R0 *SET SIZE OF REPLY
30 002616 104302 001412 MOV UNIT.R2 ‘MAKE SURE MAVE INTERCONNECT
31 002620 060005 XFC REV *RCV REPLY TO GET STATUS
32 002621 115001 st R1 :SUCESSFUL?
33 002622 BEQ TALKDN SYES. CHECK STATUS
3%, 002626 115400 001367 INC UN.ERR : INCREMENT ERROR COUNT
35 002626 104201 000004 MOV #4.R1 *ERROR CODE IN CASE
36 002630 8R TCLEAR DO RECOVERY
37 002632 106207 000175 TALKDN: CMP #UNSEC RO HAS cno UNSUCESSFUL?
38 002634 BNE TALKRT *YES, DONE
39 002636 115400 001367 INC UN.ERR 1ncnenen1 ERROR COUNT
%0 002640 104201 000003 MOV #3.R1 *ERROR CODE IN CASE
41 002642 BR TCLEAR INO, TRY AGAIN
42 002644 102200 100000 001702 TALKRT: BIT SRTY,FLAG “IN'A RETRY ?
43 002647 BNE TALKP SYUP - SKIP CLEAR
4% 002651 114000 001367 CLR UN.ERR $CLEAR FOR REST
45 002653 TALKP: POP R4 ‘RESTORE R4
46 002654 POP R3 *RESTORE R3
47 002655 RE TURN
48 002657 114002 ERRT: ‘LR R2 ;CLEAR SUBCODE
49 002660 CALL  ERRMNT *ERROR EXIT
S0 002662 102200 100000 001702 TCLEAR: BIT #RTY,FLAG “IN A RETRY ?
51 002665 BNE TALKiP SYUP = SKIP FLAG SET AND STACK SAVE
52 002667 101200 100000 001702 BIS #RTY,FLAG *SET FLAG
53 002672 104060 001701 MOV sP,sTCKsv *SAVE STACK POINTER
54 002674 B8R TALIP1 *SKIP RETRY HANDLING
55 002676 104306 001701 TALKIP: MOV STCKSV,SP *RESTORE STACK POINTER

56 002700 106300 002165 001370 TALIP1: CMP RETRY,UN.ERT ;DONE RETRIES ?
57 002703 BMI ERRT sYUP = CAN IT
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SOl SUBROUTINES

58 002705 106300
59 002710

60 002712 104302
61 002714 060011

68 002731 102201

70 002735 104201
71 002737 114002

72 002740

73 002742

74 002744 103200
75 002747

76

77

78

79 002751

80 002752 104203
81 002754

82

83

84

85 002756

86 002757 114000
87 002761 104203
88 002763

89 002764 104137
90 002765 104631
91 002767 104302
92 002771

93 002772 115001
94 002773

95 002775 115400
96 002777 106300
97 003002

98 003004

99 003006 114000
100 003010 104304
101 003012 104631
102 003014 104637
103 003016 104302
104 003020 060005
105 003021 115001
106 003022

107 003024 117404
108 003025

109 003027

110 003031

111 003032

112 003033

113 003035 104201
114 003037 114002

002165
001412

000001
000024

100000
001454

001371
001434

000001
001412

001371
002165

001371
801735

001412

000003

001367

001702

001371

TERR:

TATINI:

ECAL:

Fe.s.a,

OAD.

LOADS:

LOADZ:
LOAD3:

LOADS:

LOADER:

CHP RETRY UK .ERR
BM! ERRY
MOV UNITfﬂc

XFC DINI
CALL STATVL
BNE TERR
CALL TIMER
CALL TIMER
CALL STATVL
BNE TERR
BIT #RCVRDY,R1
BNE TATTNI
MOV #20. ,R1
CLR R2

CALL ERRMNT
CALL GSTATS
8IcC #RTY FLAG

BR Loort
RECAL ROUTINE

PUSH R3

MoV #CR.RCL,R3
JMP LOADS

LOAD ROUTINE

PUSH R3

CLR UN.ERI

MOV ICR RUN_R3
PUSH

MOV (RS)
MOV 1(a3$
MoV UNIT

XFC ssuo
ST R1

BEQ LOAD2
INC UN.ERI
CMP RETRY,UN.ERI
8MI LOADER
B8R LOADS
CLR UN.ERI
MOV LTO, R4

MOV z(RS) R1
MOV 3(R3) .RO
MOV UNIT.R2

XFC RCV
TST R1
BEQ LOAD4
DEC R&
BNE LOAD3
BR LOADER
POP R4
POP R3
RETURN

Mov #3,R1
CLR R2

OVER THE LIMIT ?

GET UNIT

sINIT THE DRIVE

;TST DRIVER STATUS VALIDITY

:1F NOT ZERO ~ NO_GOOD

:WAIT ANOTHER 2 SECONDS

:TO _MAKE SURE DRIVER HAS ENOUGH TIME

$GET VALID STATUS AGAIN

:1F NO GOOD - ERROR

:1S RECEIVER READY SET

JYES = ALL SET

:SET ERROR CODE

sCLEAR SUBCODE

sDIE PEACEFULLY

sGET STATUS AND CLEAR ERRORS

;CLEAR RETRY FLAG

;AND TRY AGAIN

:SAVE R3
sPOINT TO RECAL TABLE

sSEND CMD VIA LOAD ROUTINE

;SAVE R3
SFOR INIT

sPOINT TO LOAD DRIVE TABLE
:SAVE R4

sGETCOMMAND ADDRESS

;GET COMMAND SIZE

sGET INTERCONNECT

;ISSUE GET STATUS COMMAND
sSUCCESSFUL ?

:YUP = SKIP RETRY

s INC_COUNT
Dggf ALL RETIES ?

;FOR ERROR CLEAR

sLONG TIMEOUT VALUE (SECONDS)
sGET RECEIVE BUFFRE
sGET BUFFER LENGTH
sGET INTERCONNECT
sRECEIVE SDI RESPONSE
sSUCCESSFUL ?

sYUP - SKIP KETRY

;DECREMENT COUNTER

sLOOP TILL DONE

sIF NOT DONE YET - THEN ERROR
:RESTORE Ré4

:RESTORE R3

;RETURN TO CALLER

:ERROR CODE

sCLEAR SUBCODE

SEQ 29
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104203

104203

104302
104203

104303

102201
102201
117403

104201

104203

001440

001444

001412
001450

001736

000002
100000

000240

001372

001372
002165

177775

001430

001372

). Se o

CLEAR:

Se Ve G

SEEK:
SEEKO:

SEEK1:

SEEK7:

SEEK6:
SEEK4:

SEEKS:
SEEK2:

SEEK3:

DISCON:

CCESS:

CALL ERRMNT
ACCESS ROUTINE
PUSH

R3
MOV #CR.ACC,R3
CALL TALK
POP R3

RETURN

CLEAR ROUTINE

PUSH R3

MOV #CR.CLR,R3
CALL TALK

POP R3

RETURN

SEEK ROUTINE

PUSH R3

PUSH RO

MOV UNIT,R2
MO