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This module contains the bootstrap device driver for the
RX01 console floppy.

ENVIRONMENT: IPL 31, kernel mode, code must be PIC

AUTHOR: Steve Beckhardt, CREATION DATE: 1=-Nov=1979

MODIFIED BY:
02-04

TCMO001 Trudy (. Matthews 12=-Jun=1981
Correct bug in DO_MAPPING routine.

02-03 SRBOOOM Steve Beckhardt 10-Jul=1980
Fix bug in change CAS0001

02-02 (#S0001 C.A. Samuelson 30=-Apr-1980

Change interface to BOOTDRIVR for UBA purge datapath

0000 1 LTITLE ngronlvn - CONSOLE RX01 BOOT DRIVER
0000 % L1DENT  'v04=000"
0000
0000 4 ;
0000 S .-tttt't't't'tt'tt"t'tf!ltttt't!'t (222 EARR22AR2 R X2 2R 22 2R R XX RN ]
0000 6 ;» *
0000 7 :* COPYRIGHT (c) 1978, 1980, 1982, 1984 BY .
0000 B ;* DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASSACHUSETTS. *
8888 3 :* ALL RIGHTS RESERVED. *
o ¥ *
0000 1 ;* THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED +
0000 § :* ONLY IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE «
0000 :* INCLUSION OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER «
0000 & ;~ COPIES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY «
0000 S ;* OTHER PERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY ¢
8888 9 :* TRANSFERRED. *
M *
0000 8 ;*+ THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CMANGE WITHOUT NOTICE +
0000 9 :* AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT +
8888 ? :* CORPORATION. *
M *
0000 2 ;:* DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF [TS =
8888 2 :* SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL. v
M *
0000 S ;¢ *
0000 O RN R N R R N R RN AN AR R AR AN NN AN RN RN NN AR NN E RN AN EETR O NS
7 :
8
9 -+4
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0000 53 LSBTTL DECLARATIONS
0000 5 ;
0000 55 . INCLUDE FILES:
0000 56 .
0000 57
0000 58 $SBTDDEF ; Boot device types
0000 59 $IODEF : [/70 function codes
0000 60 SPROEF . Processor registers
0000 61 SPTEDEF ;: PTE definitions
0000 62 $SRPBDEF : RPB offsets
0000 63 $SSOEF ; Status codes
0000 64 SVADEF ;5 Virtual address fields
0000 65
0000 66 ;
0000 67 ; MACROS:
0000 68 ;
0000 69
0000 70 ;
0000 71 ; EQUATED SYMBOLS:
0000 72
0000 73
0000 74
0000 75 ; 11/780 CONSOLE FLOPPY DEFINITIONS
0000 76 .
0000 77
8888 ;g SDEFINI DX :START OF REGISTER DEFINITIONS
0000 80 _VIELD RXC(CS,6,¢<~ :START OF PROC. REG. RXCS DEFS.
0000 81 <lE, . M>, - : INTERRUPT ENABLE
0000 82 <DONE, ,M>,- . DONE
0000 83 >
0000 84
0000 85 _VIELD RXDB,0, <~ ;START OF PROC. REG. RXDB DEFS
0000 86 <DATA,8>,- : DATA
0000 87 <SEL,4>,- : SELECT
0000 88 >
0000 89
0000 90 _VIELD TX(S,6,<~ :START OF PROC. REG. TXCS DEFS
0000 91 <lE,, m>,- : INTERRUPT ENABLE
0000 92 <READY, . M>,- : READY
0000 93 >
0000 94
0000 95 _VIELD TXDB,0,<~ JSTART OF PROC. REG. TXDB DEFS
0000 96 <DATA,8> .- . DATA
0000 97 <SEL.&>,- : SELECT
0000 98 >
0000 99
00000900 0000 100 DX_READSECTOR = “X900 ; FUNCTION READ SECTOR
00000901 0000 101 DX_WRITESECTOR = “X901 ; FUNCTION WR]ITE SECTOR
00000200 8888 }8% DX_FUNCCOMPLETE = “x200 : STATUS FUNCTION COMPLETE
8888 }8? $DEFEND DX SEND OF 11/780 FLOPPY DEFINITIONS
0000 106 ; OWN STORAGE:
0000 107 ;
0000 108
0000 109 ;
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0000 110 ; Boot driver table entry

0000 111 ;

0000 11§

0000 M $BOOT_DRIVER DEVIYPE = BTDSK_CONSOLE . Device type (console)

0000 114 CPUTYPE = PRS_STD 1vp786.- Cpu type (11/780)

0000 11§ SI2E = CONSDX_DRVSIZ,- ;: Driver size

0000 116 ADDR = CONSDX DRIVER, - ; Driver address

0000 117 DRIVRNAME = DXNAME ; Driver file name
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8888 }18 .SBTTL C(Console floppy Bootstrap Driver (ode
0000 121 ;++
0000 1 g :
0000 1 : Inputs:
8888 }%g : R1 Add t ble f L h L
: ress of page table for virtual -> physical mappin
0000 126 ; R2 Base VPN of t?anster (Bits 29:9 of R18) 9
0000 127 ; RS LBN for current piece of transfer
0000 128 ; R8 Size of transfer in bytes
0000 1%9 : R9 Address of the RPB
8888 }3? : R10 Starting address of transfer
0000 132 ; FUNC(AP) 1/0 operation (10$_READLBLK or 10$_WRITELBLK only)
0000 133 ; MODE (AP) Address interpretafion mode:
0000 134 ; 0 -> Physical, 1 => virtual
0000 135 ;
0000 136 ; Outputs:
0000 137 ;
0000 138 ; RO Status code:
0000 139 ;
0000 140 ; SSS_NORMAL Successful transfer
0008 141 ; SSS_CTRLERR Fatal controller error
000 142 ;--
0000 143
00000010 0000 144 FUNC = 16
00000014 0000 145 MODE = 20
0000 146
0000 147 CONSDX_DRIVER:
0006 8F 8B 0000 148 PUSHR  #*M<R1,R2,R8,R10,R11> ; Save input registers
0004 149
0006 150 ; ) )
0006 151 ; Perform initialization: Set up a mapping switch in R11, read RXDB
0004 152 ; it done is set in RX(S, and set up registers.
0006 133 ; There are & possibilities concerning mapping: the 1/0 can be
0004 154 ; done virtual or physical (MODE(AP)) and we can be executing virtual
0006 155 ; or physical (contents of processor register PRS_MAPEN). |If both
0004 156 ; modes match, then we can just copy data to/from the user buffer,
0004 157 ; It the I/0 s to be done virtual and we are exequt1ng physical
0004 158 ; then the buffer address has to be translated using the page table
0004 159 ; pointed to by R1. |f the [/0 is to be done physical and we are
0004 160 ; executing virtual then we have to double map the buffer using a spare
8882 }g1 : PTE. At this point, we just compute a mapping switch in R11 as follows:
0004 16% : 0 Both modes match, just copy the data
0004 164 ; 1 Do virtual => physical translation using page table
8882 }gg : -1 Do physical => virtual mapping using a spare PTE
S8 38 DB 0004 167 58: MFPR  #PRS_MAPEN,R11 : Get mapping enabled switch
56 58 CE 0007 168 MNEGL  R11,RN ; Negate it i
S8 14 AC 0 8882 }98 ADDL MODE (AP) ,R11 : Add 1/0 mode switch
50 20 08B O000E 171 MFPR #PRS RXCS,RO . Get RXCS .
03 50 07 EY 0011 172 BB( #RXCS _Vv_DONE ,R0,108 . Branch it done is clear
50 21 pB 0015 173 MFPR #PRS_Rx0B,RO . Read RXDB and ignore
56 St 7D 88}3 };g 108: MOVQ R1,RE ; R6 = Addr. ot page tbl, R? = Base VPN
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0018 176 ; )
0018 177 ; Convert logical block number in RS to a logical sector and cylinder
0018 178 . on floppy. This is saved in R4 and RS and converted to a physical
008 179 . sector and cylinder as needed. Note that the console floppy has
001B 180 ; 26 sectors per track, 1 track ?er cylinder, and 77 cylinders.
0018 181 . Also note that each sector is 128 bytes so the LBN must be
88}8 }g% ; multiplied by & to convert to sectors.
SO 00 55 Q&6 7A 0018 184 EMUL #4 RS _#0 R0 ; Mult. LBN by &, Quad result to RO, R
S 55 S0 1A 7B 0020 185 EDIV #26,R0,R5, R4 : Divide by # of sectors, guotient
0025 186 : (RS) is cyl. Rem. (R4} is sector
0025 187
0055 189 ¢ s ing if required
. Set up mapping if require
0025 190 ;
00C4 30 0025 1< BSBW DO_MAPPING
0028 192
0028 193 ;
0028 194 ; This is the main loop to read or write to the floppy and to get
0028 195 ; or store in memory. Register usage is:
0028 196 ;
0028 197 ; RO - R3 Scratch
0028 198 ; R4 Logical sector
0028 199 ; RS Logical cylinder
0028 200 ; R6 Address of page table
0028 201 : R7 Virtual page number of buffer
0028 202 ; R8 Size of remaining b ¢fer (in bytes)
0028 203 ; R9 Address of RPB .
0028 204 ; R10 Address of current spot in buffer
0028 205 ; R11 Mapping switch
0028 206 ; . )
0028 207 ; First convert logical sector and cylinder to physical sector and
0028 208 ; cylinder. Then _send command, sector, and cylinder to floppy. Then
88%2 5?3 : read or write 128 bytes of data. Repeat until byte count goes to zero.
0028 211
88%3 %}% ASSUME DX_WRITESECTOR EQ DX_READSECTOR+1
67 10 0028 214 30$: BSBB TRKSEC ; Convert to physical sector and
002A 215 ; cylinder in R1 and R?
53 0900 8F 3C 002A 216 MOVZWL #DX_READSECTOR,R3 ; Assume read
21 10 AC D1 O002F 217 CMPL FUNC(AP) ,#10$_READLBLK ; !s it read?
02 13 0033 218 BEQL 40% : Yes )
53 D6 0035 219 INCL R3 ; No, convert to write
72 10 0037 220 40$: B8SBB DXOUT : Output function
53 51 00 0039 221 MOVL R1,R3
60 10 003C 222 BSBB DXOUT : Output sector
53 52 00 O003E 223 MOVL R2,R3 i
68 10 882% Ssg BSBB DXOUT ; Output cylinder
52 0080 8F 3C 0043 226 MOVZWL #128.R? : Loop counter (128 bytes)
21 10 AC D1 0048 227 CMPL  FUNCCAP),#108_READLBLK : Read or write?
1A 13 004C 228 BEQL 60% : Read
004E 229
004F 230 . i
004E 231 ; Do a Write to the floppy
004t 232 ;

< —
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004 233
70 10 004t 234 50%: BSBB GETBYTE ; Get a byte from memory in R3
59 10 0050 235 BSBB DXOUT ; Cutput 1t
F9 52 FS 882% 5%9 SOBGTR RZ2,50% . Repeat
66 10 0055 238 BSBB DXIN ; Get floppy status in R3
0200 8f 53 81 0057 239 {MPW R3, #DX_FUNCCOMPLETE ; Error?
1A 13 005¢ 240 BeaL 80§ ; No
005 241
005 242 55%: ; Error from floppy
005 243
005 244
0006 8F BA Q0SE 245 POPR #*M<R1,R2,RB8,R10,R11> ; Restore registers
SO 0054 8F 3¢ 0062 246 MOVIWL #SSS_CTRLERR,RO : Set failure status
05 0067 247 RSB ; Return and retry
0068 248
0068 249 ;
0068 250 ; Do a Read from floppy
0068 251 ;
51 10 0068 252 60%: BSBB XIN ; Get floppy status in R3
0200 8F 53 B1 OC A 253 CMPW R3, #DX_FUNCCOMPLETE . Error?
ED 12 006F 254 BNEQ 55§ ; Yes
0071 255
48 10 00N 256 70$: BSBB DXIN ; Get a byte from floppy
63 10 0073 257 BSBB PUTBYTE : Store in memory
F9 52 FS 0075 258 SOBGTR R?2,70% : Repeat
0078 259
0078 260 :
88;3 525 ; Done with this sector. Repeat loop if byte count is non-zero
58 D5 0078 263 Bo0s: TSTL R8 : Test remaining byte count
0D 13 007A 264 BEQL 90% . Done i
5¢ D6 007C 265 INCL R4 : Not done, incr. sector
1A S5¢ D1 Q078 266 CMPL R4 ,#26 ; Overflow to next cylinder?
AS 1F 0081 267 BLSSU  30$ : No, do next sector
56 D& 0083 268 CLRL R4 : Yes, clear sector
55 D6 0085 269 INCL RS : Increment cylinder
9F " 883; %;? BRB 30% ; Do next sector
50 01 3C 0089 272 90§%: MOVZIWL #SS$_NORMAL RO . Successful completion
0006 8F BA 008C 273 POIR  #*M<R1,R2,R8,R10,R11> : Restore registers
05 0090 274 RSB
0091 275
0091 276
0091 277
0091 278 ;++
0091 279 ; TRKSEC - Subroutine to convert logical sector/cylinder to physical
0091 280 ; sector/cllinder on floppy by applying sector interleave
0091 281 ; and track-to-track skew (6 sectors).
0091 282 ;
0091 283 : Inputs: .
0091 284 . R Logical sector
0091 285 ; RS Logical cylinder
0091 286 .
0091 287 ; Outputs: '
0091 288 . RY Physical sector
0091 289 ; R2 Physical cylinder
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: Credits:
: Thanks to Chuck Monia for this one.
TRKSEC: MOVL R4 R ; Get logical sector
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CMPB  #12.R1
ADWC  R1,R1
EMUL  #6.RS,R1,R0
EDIV géé,né.ab.n1

Set (-bit if 12 < sector <= 26
Double sector number, add interleave
Compute skew (6 * cy[ + sector)
Modulo sectors per track (26)

LY T N T TN T I W

INCL Add 1 to sector because floppy
sectors start at 1 not 0

ADDL3  #1,RS,R2 Add 1 to cylinder because first

RSB floppy cylinder is unused

4 e
DXOUT - Subroutine to output a byte to the floppy.

Inputs:
R3 Byte to output

Outputs:
None

ASSUME TXDB_V_SEL EQ 8

DXOUT: MFPR #PRS TXCS,RO
BB( #1XCS_V_READY,RO,DXOUT
BISW #*x100,R3
:ggn R3,#PRS_TXDB

Get status

Branch back if not ready
Set floppy unit number
Send data byte

* 44
DXIN - Subroutine to read a byte from the floppy

3 Inputs:
: None
: Outputs: _
: R3 Bgte read from floppy (in low byte)
: (Second byte contains select field)
DXIN:  MFPR #PRS RXCS,RO . Get status
BB(C #RXCS vV _DONE,RO,DXIN ; Branch back it not done

MF PR #PRS RXDOB,R3 : Get data _
CMPZV  #RXDB_V_SEL ,#RXDB_S_SEL,R3,#0 ; Ignore it from
gggL DXIN : console terminal
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00CD 347 ;+¢
00CD 348 ; GETBYTE - Subroutine to get a byte from memory
88EB gég . PUTBYTE - Subroutine to store a byte in memory
88Eg §§1 : These two subroutines do two things special:
00CD 35% : 1) Since the floppy always reads or writes 128 bytes
00CD 354 ; these routines simply return if the byte count is zero.
00CO 355 ; 2) These roytines take care of page boundaries if
00CD 356 . mapping is required.
00CD 357 ;
00CD 358 ; Inputs:
00CD 359 ; R3 £yte to store (PUTBYTE)
00CD 360 R6 Address of page table
Qoco 361 ; o, Virtual page number of buffer
00CD 362 ; R8 Size of remaining buffer (in bytes)
00CD 363 - R10 Address of current spot in buffer
00CD ¥u ; R Mapping switch: . ]
00CD 365 ; =1 Do physical => virtual map
00C> 366 ; 0 No mqpp1n? required
00CD 367 ; 1 Do virtual => physical translation
00CD 368 ;
00CD 369 : Outputs:
oocp 370 ; R3 Byte fetched from memory (GETBYTE)
00CD 371 ;~--
00CD 372
00¢D 373 .ENABL LSB
00CD 374
00D 375 GETBYTE: ,

53 D& 00CD 376 CLRL R3 ; Return 0 if byte count = 0

58 DS O00CF 377 TSTL R8 : Is byte count 0?

2F 13 00D 378 BEQL 0 ; Yes

53 BA 9A 00D3 379 MovZeL (R10)+,R3 ; Get byte

07 11 00p6 380 BRB 10% ; Branch to common code
00p8 381
oop8 382
00D8 383 PUTBYTE:

58 D5 00D8 384 TSTL R8 : Is byte count 0?

26 13 00DA 385 BEQL 90% : Yes

8BA 53 90 00DC 386 L [0}']:] R3,(R10)+ : Store byte

00DF 387
00ODF 388

58 07 O0ODF 389 10$%: DECL R8 : Decr. byte count

1F 13 00€E1 390 BEQL 90% ; Reached zero

SA  01FF 8F B3 O00E3 391 BITW #VASM_BYTE,R10 : Did address overtflow onto new page?

18 12 00e8 392 BNEQ 90% : No

57 06 O00EA 393 INCL R7 ; Yes, increment page number
00EC 394
00EC 395 .
00EC 396 ; Fall through to ...
00EC 397 ;
00EC 398
0CEC 399
00EC 400 ;++ . ,
00EC 401 ; DO_MAPPING - Subroutine to perform necessary mapping
00EC 402 ;
00EC 403 ; Inputs:
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58 DS

12 13

11 19

SA  FFFFFEOO BF CA
50 6647 DO

SA 15 09 50 O
05

00

58 &5 28 52 45 56 49 52 44 58 44 00

45
0c

00000111
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= C(ONSOLE Rx01 BOOT DRIVER
Console Floppy Bootstrap Driver (ode

é
?
1
1

DVDODD

0
3

; Outputs:
: R10

DO_MAPPING:
TSTL
BEQL
BLSS
BICL
MOVL
INSV

90$: RSB

E Map physical

fo0s: HALT
.DSABL

DXNAME: .ASCIC

CONSDX_DRVSIZ=.

.END

F 11

15-SEP-
4=-SEP-
Address of page
Page number o
Address to ma
Mapping s¥1tc

0
1

Address to use

R6)CR7],RO

RO.,WVASY VPN, #PTESS_PFN,R10

to virtual

LSB
/DXDRIVER.EXE/

-CONSDX_DRIVER

<VASM_BYTE>,R10

=00 Page
IVR.MAR;1

0~

93 5% :51:54 VAX/VMS Macro VO
1984 :04:18 [(EOOTS.SRCIDXBTD
tab
uffe

Do physical => virtual map
No mapp1n? required
Do virtua

=> physical translation

Any mapping required?
No

Yes, map physical to virtual
Yes, translate virtual to physical
Clear everything but byte offset
Get PFN in RO

;. Insert PFN after byte offset

: Not implemented yet
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$TABLE = 00000000 R 02
B8TDSK_CONSOLE = 00000040
CONSDX_DRIVER 00000000 R 03
CONSDX DRVSIZ = 00000111
DO _MAPPING 000000EC R 03
DXIN 00000088 R 03
DXNAME 00000104 R 03
DXOUT 000000AB R 03
DX_FUNCCOMFLETE = 00000200
DX READSECTLR = 00000900
DX WRITESECTC" = 00000901
FURC = 00000010
GEIBYTE 000000CD R 03
108 _READLBLK = 00000021
MODE = 00000014
PRS_MAPEN = 00000038
PRS_RX(CS = 00000020
PRS_RXDB = 00000021
PR$_SID _TYP780 = 00000001
PRS_TX(S = 00000022
PR$"TXDB = 00000023
PTESS PFN = 00000015
PUTBYTE 00000008 R 03
RXCS_V_DONE = 00000007
RXDB_ S _SEL = 00000004
RXOB_V_SEL = 00000008
siz...” = 00000004
SSS_CTRLERR = 00000054
SS$ NORMAL = 00000001
TRKSEC 00000091 03
TXCS_V_READY = 00000007
TXDB_V_SEL = 00000008
VASM_BYTE = 000001FF
VASV_VPN = 00000009
temccccccccccrnne +
! Psect synopsis !
{rmssanssssssssse
PSECT name Allocation PSECT No. Attributes
ABS . 00000000 ( 0.) 00 C 0.) NOPIC WUSR CON ABS LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE
$ABSS 00000000 ( 0.) 01 ¢ 1.) NOPIC USR CON ABS LCL NOSHR EXE RD WRT NOVEC BYTE
BOOTDRIVR & 00000028 ( 40.) 02 C 2.) NOPIC USR CON REL LCL NOSHR EXE RD WRT NOVEC BYTE
B8O00TDRIVR® 2 00000111 ¢ 273.) 03 ¢ 3.) NOPIC USR (CON REL LCL NOSHR EXE RD WRT NOVEC 8YTE
¢eccccccccncccccccccccacaa +
! Performance indicators !
T L LT T LT T R +
Phase Page faults CPU Time Elapsed Time
Initialization 31 00:00:00.10 00:00:00.47
(ommand processing 127 00:00:00.63 00:00:01.63
Pass 1 316 00:00:09.87 00:00:19.76
Symbol table sort 0 00:00:01.63 00:00:03.35
Pass 2 84 00:00:01.92 00:00:03.86
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VAX=11 Macro Run Statistics 4-SEP=-1984 :06:18 (BOOTS.SRCIDXBTDRIVR.MAR:1 (3)
Symbol table output b 80:00:00.02 00:00:00.08

Psect synopsis output 2 0:00:00.0 00:00:00.03

(ross-retference output 0 00:00:00.00 00:00:00.00

Assembler run totals 567 00:00:14.26 00:00:29.19

The working set Limit was 1500 pages. . )

56157 bytes (110 pages) of virtual memory were used to buffer the intermediate code.

There were 60 pages of symbol table space allocated to hold 1059 non-local and 13 local symbols.
438 source Lines were read in Pass 1, producing 14 object records in Pass 2.

19 pages of virtual memory were used to define 17 macros.

{occnsssssans eeceesecocsscae ¢

! Macro Library statistics ‘!

tecccancscrecncrcncnccnssace +
Macro Library name Macros defined
_$25530UA28:(BO0OTS.0BJIBOOTS.MLB; 1 1
_$25580UA28:[SYS.0BJILIB.MLB;1 4

$2558DUA28B: [SYSLIBISTARLET.MLB; 2 8

TOTALS (all Llibraries) 13

1169 GETS were required to define 13 macros.
There were no errors, warnings or information messages.
MACRO/LIS=L1S$:DXBTDRIVR/0BJ=0BJS:DXBTDRIVR MSRC$:DXBTDRIVR/UPDATE=(ENHS:DXBTDRIVR) +EXECMLS/LIB+LIBS:BOOTS.MLB/LIB
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