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FACILITY:
VAX/VMS TUS58 DATA CARTRIDGE DRIVER

0000

8888 ABSTRACT:

0000 This module contains the tables and routines necessary to
0000 perfrom all device-dependent processing of an 1/0 request

for the TUS8 on a VAX/VMS o eratin? sssten. This device
?ﬂerates usina 3 RADIAL SERIAL PROTOCOL. For a spec of the
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0000
0000
0000 58 and its SP. gee the "'TUS8 DECtape Il USER'S GUIDE'',
0800 document # EK-0TUS8-UG-001.
§088 This driver is desinged to work with a DL-11 serial interface
000 via the UBA registers, or as a console device via the internal
888 processor registers.
888 AUTHOR:
880 S. T. Jeffreys 31-0CT=-1979 (with thanks to Mark Grossman)
088 MODIFIED BY:
888 v03-007 RAS0300 Ron Schaefer 19=Jun=-1984
0

oo

Add DEVSM_NNM characteristic to DECHARZ so that these
devices will have the ''node$'’ prefix.
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gg v03-006 PRDOD4&4 Paul R DeStefano 10=0ct-1983
60 Made UNLOAD, AVAILABLE, and PACKACK legal functions and
61 added necessary code to handle these functions within
0 g the driver.
8 64 v03-005 ROWO0211 Ralph 0. Weber ! 16-AUG-1983
65 Change dovico-degendent UCB definition base from UCBSW_BCR+2
8 g to UCBSK_LCL_DISK_LENGTH.
0 6 v03-004 STJ3060 Steven T, Jeffreys 02-Mar-1983
0 ? = Do not use MRSP protocol when the TUS8 is a console
0 0 device on 11/750 processors.
0 71 = Check the DD_V_USEMRSP bit instead of DD_V_MRSP when
8 ; deciding whetheér or not to use MRSP for tThis request.
0 74 v03-003 STJ4B8858 Steven T. Jeffreys 14-Sep-1982
8 ;2 = Add some sanity checks on the ‘ATA packet byte count.
77 v03-002 KTA0100 Kerbey T. Altmann 07=Jun=-1982
;3 Add code to set UCBSL_MEDIA_ID.
80 v03-001 STJ0260 Steven T, Jeffreys  15-Apr-1982
81 = A slight change for 11/730 initialization code.
8 Relax some of the sanity checking to allow for

variations between processors.

v02-008 STJ0232 Steven T, Jeffreys 02-Mar-1982

- Set the number of retries per reguest down to & (from 8).

= Modify the reset_controller routine to always dump the
reciever buffer Tmmediately after clearing the BREAK.

- Hodifa dump_recvr_buf to return an error status if
the DONE bit never gets set.

= HodifE snd_pkt_noint to return an error status if
the READY Bit never gets set. ,

v02-007 S1J0107 Steven T. Jeffreys 19-Au?-1931
= Modified SND_PKT_NOINT to gsan on the tranmitter ready bit.
This is necessary for 11/750 console TU5S8s to init groperll.
= Always return SS$_DATAQOVERUN from GET_PACKET_C and GET_PACKET_U
so that in the event of an error, RO will contain the correct
status code. For non-error conditions, RO is ingored.

v02-006 TCMOO0O1 Trudy C. Matthews 29=-Jul=-1981
Changed all ''72Z''s to "'730"'s.

v02-005 JLV0025 Jake VanNoy 11=Jun=1981
Added DEFUNITS to DPT.

v02-004 $T1J0027 Steven T. Jeffreys 24-Mar-1981 ’

= Modify the driver so that the device dependent status info
is not returned in R1 (second longord of the 10SB).
Register R1 will be zeroed before completing the 1/0.

= Return SS$_DATAOVERUN for data over run errors.

= Return SS$_PARITY for checksum errors.

- Alter errorlogging scheme to log all device errors.
Old scheme was to only log errors that aborted the request.
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Modify the controllcr error/reset routine so that it will
return the ori ? inal reason for the controller reset.

Added support for multiple console TU5S8s. (eg. CSA1, CSA2)
Added support for MRSP,

Optimized interrupt service routines to minimize interrupt
latentcy and processor usage.

v02-003 ACGO179 Andrew (. Goldstein, 23-Jul=1980 18:17
Fix ACP class code in DPT

v02-002 ST1J0001 Steve Jeffre;s 15=July=1980
Fix access violation on I0$_SEARCH requests.
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LSBTTL EXTERNAL DEFINITIONS

5 EXTERNAL SYMBOLS
$ADPDEF :Define adapter control block
$CRBDEF ;Define channel request block
$OCDEF ;Define device class
SODBDEF :Define device data block
$SDEVDEF :Define device characteristics
SOPTDEF ;Define driver prologue table
SDYNDEF ;Define data structure types
SEMBDEF ;Define error message buffer
$IDBDEF :Define interrupt data block
$10DEF :Define 1/0 function codes
SIRPDEF :Define 1/0 request packet
$PRDEF :Define grocossor registers
SPTEDEF sPage table entry definitions
$SSDEF ;Define system status codes
SUBADEF : ;Define unibus adapter
SUCBDEF :Define urit control block
SVECDEF ;:Define interrupt vector block
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1 :Receiver data buffer register
;Start of bit definitions

$DEF DD _RBUF .BLKW
VIELD DD gaur.0.<-

A
TON
153
154
} S
it
139
160
} 1
168
164
} 5
167
168
169
19
1 i <, 75>, :0-7 data , 8-14 unused
} i ;fRROR..H>.- ;Composite error bit
175 SDEF DD _XCSR BLKW 1 ;Transmitter status register
176 _VIELD DOD_XCSR,0,<~ ;Start of bit definitions
177 <BREAK, ,M>,~ ;Causes a framing error-break
178 <,5,- ;Unused
179 <f1E..H>,- :Transmitter interrupt enable
} ? <TRDY, ,M>,~- ;Transmitter ready
> H
} g SDEF DD _XBUF BLKW 1 sTRANSMITTER DATA BUFFER REGISTER
184 SDEFEND DD
185
186 ;
} {3 Device function codes.
1 3 6D_CODE-DATACHECK =1 ;Datacheck READ/WRITE modifier
190 DD_CODE_READ = g :Read request
191 DD_CODE_WRITE B ;Write request
1 ; DD_CODE_SEARCH =3 ;Search Request
195 DD_CODE_DIAG =7 ;:Diagnostic request
} g OD_CODE_DETECT =10 ;Detect TUS8 type
} 9 : Radial serial protocol flags
198 OD_FLAG_DATA = 1 ;Data packet !la?
199 DD_FLAG_CNTL = i ;Eognqnd'packot la?
0 DD_FLAG_INIT z sInitialize controller flag
1 DD_FLAG_CONT = 16 ;Continue flag
; DD _FLAG_XOFF = 19 :Suspend device action flag
ACR _CHAR = DD_FLAG_CONT ;ACK character for MRSP
& MRSP_V_SWITCH = :Switch vield for MRSP
5 MRSP M _SWITCH = :Switch mask for MRSP ;
CMD_PKT _MWDR = “X0A02 :Command packet header switch
DTECT_PRT_HDR = “XO000AOA02 ;Special command packet header
g DTECT PKT_CHKSM = ‘KOA8£ :Special command packet checksum
TWO_IRITS = *X04 :Two INIT characters

yF.-3
PE CARTRIDGE DRIVER 12-55?-1985 88:19: 3 VYAX/VMS Macro V04=00
S -SEP=-1984 :12: 11 PRIVER.SRCIDDDRIVER.MAR; 1
; SBTTL LOCAL DEFINITONS '
5 Local symbols
; TUS8 register definitions
$DEFINI DD ;Start of register definitions
$DEF DD_RCSR BLkWw 1 ;Receiver status register
_VIELD gosgcsn.6.<- ;atartdo;ieit definitions
® :Unuse s
<ﬁl£. M,- sReceiver interrupt enable
;RDON@..H).- ;Receiver done

Page
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0 11 '
}i : Device dependent status codes returned in the END PACKET.
0 0 14 DD_STS_NORMAL = 0 :Normal success
80888881 15 DD_STS_RETRY =1 ;Success but with retries
FFFFFFFF 19 DD_STS_BADDIAG = =1 ;Failed self test (diagnostics)
FFFFFFF 8 17 DD_STS_PARTOP = -g ;Partial operation (end of tape)
FFFFFFF 0 13 DD_STS_BADUNIT = = :Bad unit #
FFFFFFF 00 19 DD_STS_NOCART = =9 :No cartridge
FFFFFFFS 08 0 DD_STS_WRTLCK = -11 sWrite Llocked
FFFFFFEF Q0 1 DD_STS_DATACHK = =17 ;Data check error
FFFFFFEOD 8 ; DD_STg-BLKNF s -;g :Seek error (block not found)
FFFFFFDF DD_STS_MTRSTOP = - ;Motor stopped
FFFFFFROQ 008 & DD_STS_BADOPCD = =48 ;Bad op code
FFFFFFC9 8§° S DD_STS_BADRCD = =55 ;Bad record #
000 9 3 The remainder of the status codes are internal
§808 g 3 to this driver, and are used only for debugging.
FFFFFFC7 080 0 DD_STS_BADINIT = =57 ;Failed init sequence
| FFFFFFC6 0000 1 DD_STS_BADCKSM = =58 ;Failed checksum comparison
FFFFFFCS 0888 i DD_STS_DATAOVR = =59 ;Data over-run
: Define various and sundry symbols.
808 3; fi i d d
0000000E 0000 39 DD_CP_LEN = 14 ;Command packet buffer Length in bytes
000 000 37 DD_EP_LEN = 14 ;End packet buffer Length in bytes
00000004 0000 g& DD_NUM_REGS = &; :Number of device registers
800000 C gooo 9 DD_ERRBUF _LEN = <<DD_NUM_REGS * 4> + DD_CP_LEN + DD_EP_LEN>
00000 000 40 DD_ERRBUF _LEN_L = 11 ;:Cength of error buffer in Longwords
0000000A 0000 41 DD_CP_BCNY = 10 ;:Command packet byte count
| 80080002 0800 ‘; DD_CHRSM_LEN = 2 ;Packet checksum length in bytes
l 0000080 0000 43 CD_MAX_PRT_BCNT = 128 ;Maximum data packet byte count
, 00880001 0000 4% DD_DPBUNT = 1 ;0ffset to data packet byte count
! 0000002 0000 45 DD_DATA =2 ;0ffset to data w/i data Rackct
00000084 0000 &6 DD_DPBUF _LEN = <DD_MAX_PKT_BCNT + 4> ;Data packet buffer lengt
| 00000034 0000 247 LORG_WAIT = 52 :# of seconds before read timeout |
, 000 0800 48 SHORT_WAIT = 2 :# of seconds to wait after first byte read |
. 0000000 8 00 49 WRITE WAIT = % :# of seconds before write timeout :
; 0000001 000 250 HIGH BIPL = 23 ;Special DIPL for COMET
; 00004E20 0000 251 MAXCRARTIM = 20000 :Maximum character time, in 10 u-sec
| 0888 Si ;units, assuming a 50 baud line.
1 888 54 3 Define the bits for device dependent status word in the UCB.
08¢ 52 : The field that contains these bits is UCBSW_TUS8STS.
8000 57 _VIELD 0D,0,<- ' ;Start of bit definitions
000 Sg <CONSOLE, ,m>,- ;:Console device .
0000 5 <PASS1, . M>, - ;:Determines where to call buffer routines
8 00 60 <MRSP, ,M>,~ :This TUS8 speaks MRSP
00 61 CUSEMRSP, .M>, - :Use MRSP for this operation
0000 62 > :End of bit definitions

3
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80 ¢4 . '
§ gS : Define extensions to UCB
2 29 ) SDEFINI uCB ;Start of UCB extensions
000000CC 000 ?g +=UCBSK_LCL _DISK_LENGTH ;Begin definitions at end of UCB
oca ? $DEF UCBSL_DD_BUFWIN .BLKL 1 :Window to user's buffer
0D 71 SDEF UCBSL_DD_DPTR  .BLKL 1 ;Pointer to data packet buffer
004 7§ SDEF UCBSL_DD_MSGPKT .BLKL 1 ;Current message packet address
8882 ;‘ ?DEF UCBSW_DD_MSGLEN .BLKW 1 ;Current message packet length
8 g: ;S % Define buffer for device registers.
00DA 79 $DEF UCBSK_DD_REGBUF ;:Register buffer address
O0DA 78 SDEF UCBSW_DD_XCSR  .BLKW 1 ;Transmitter CSR
00DC 79 SDEF UCBSW _DD_XBUF  .BLKW 1 ;:Transmitter buffer
OODS 80 SDEF UCBSW_DD_RCSR  .BLKW 1 ;Receiver (SR
885 31 $DEF  UCBSW_DD_RBUF  .BLKW 1 :Receiver buffer
882 gg : Define the Command Packet buffer.
00E 85 $DEF  UCBSK_DD_CPADDR ;Command packet buffer address
, 00E 9 SDEF UCBSB_DD_CPFLAG .BLKB 1 ;Command packet flag byte
00E SDEF UCB$B_DD_CPBCNT .BLKB 1 :Command packet byte count
00E& 8 SDEF uCB$B_DD_OPCODE .BLKB 1 :0p code
00ES5 89 SDEF uCB$8_DD_OPMOD .BLKB 1 :0p code modifier
0059 90 SDEF UCBSB_DD_UNIT  .BLkB 1 ;Unit number
00E 91 SDEF UCBSB_DD_SWITCH .BLKB 1 ;Switches
00ES8 95 SDEF uCB$B_DD_SEQL .BLkB 1 ;Sequence number = low byte
00E9 93 SDEF UCBSB_DD_SEQH .BLKB 1 :Sequence number - high byte
00EA 94 SDEF UCBSB_DD_BCNTL .BLkB 1 ;Byte count - low byte
00EB 295 SDEF  UCBSB'DD”BCNTH .BLKB 1 :B{tc count = hi?h yte
00EC 96 SDEF UCB$B8_DD_BLKL .BLKB 1 ;Block number - [ow byte
00ED 97 SDEF UCB$B_DD_BLKH .BLkB 1 :Block number - high byte
88;5 gg SDEF UCBSW_DD_CPCKSM .BLKW 1 ;Command packet checksum
83;8 8? ; Define the End Packet buffer
00F 0 og $DEF  UCBSK_DD_EPADDR :End packet buffer address
00F 0 03 SDEF UCBSB_DD_EPFLAG .BLKB 1 ;End packet flag
00F 1 04 SDEF UCBSB_DD_EPBCNT .BLKB 1 :Packet byte count
OOFg 05 SDEF UCB$B_DD_EPCODE .BLKB 1 :0p code
00F 09 SDEF UCBSB_DD_EPSTS .BLKB 1 ;Success code
80?4 8 $DEF UCBSB_DD_EPUNIT .BLKB & ;Unit # (next 3 bytes not used)
OF8 8 SDEF UCBSW_DD_ABCNT .BLKW 1 ;Actual byte count (bytes transfered)
QO0FA 09 SDEF UCBSW_DD_SMSTS .BLKW 1 :Summary status (more status info)
8:% }? SDEF UCBSW_DD_EPCKSM .BLKW 1 ;Packet checksum
OFE 1§ SDEF UCBSK DD UCBLEN ;Last loc. in UCB
OF 1 $DEFERD OCB
000 315 ;
000 }9 : The following are psuedonyms for existing but unused fields in the UCB.
000000CA _888 18 UCBSW_TUSBSTS = UCBSB_OFFNDX :Device specific status
088 ;8 :This field also uses UCBSB_OFFRTC
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LSBTTL LOCAL MACRO DEFINITIONS '
; LOCAL MACRO DEF INITIONS
: GET_PACKET - Get a packet of data from the TUS58
"MACRO GET_PACKET 1,722
B8BC #0D_V_CONSOLE ,= ;:Branch if not a console device
UCBSW TUSBSTS(RS), L1 :
BSBW GET_PRCKET_C ;Get packet (console)
BRB L ;Rejoin common code
BSBW GET_PACKET_U ;Get packet (unibus)

1:
2:
ENDM  GET_PACKET

s

A

F

0

é

4

%

0

%

4

%

3 % SEND_PACKET = Send a packet of data to the TU58
0 .MACRO SEND_PACKET 1,212

i B88C #0D _Vv_CO
4
é
8
9
0
:
4
5
6
7
8
9
0
:

CONSOLE .- ;:Branch if not a console device
UCBSWTTUSBSTS(RS) ,L1 3
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0

0

0

0

0

0 BSBW SEND_PACKET_C :Send packet (console)
0 BRB L ;Rejoin common code
8 t;: BSBW SEND_PACKET_U ;:Send packet (unibus)
8 .ENDM  SEND_PACKET
0
8 ; GET_BYTE - Get a byte of data from the device.
0 .MACRO GET_BYTE
0 MOVAB  UCBSB_SPR(RS) ,- :Get buffer address
0 UCBSL _DD_MSGPKT(RS) :
0 MOVW  #1,UCBSW_DD_MSGLEN(RS) -;Get buffer Length
0 GET_PACKET ;:Get the data
0 .ENDM  GET_BYTE
0000 370 :
8 ; : SEND_BYTE - Send a byte of data to the device.

73 .MACRO SEND BYTE
74 MOVAB  UCBSB_SPR(RS),=- ;Get buffer address

00 75 UCBSL"DD_MSGPKT (RS) :

800 7 MOVW  #1,UCBSW_DD_MSGLEN(RS) ;Get buffer Length

000 37 SEND_PACKE f :Send data

000 78 .ENDM  SEND_BYTE

000 7

000 0

80 1

0§ g : MOVTOUSER

0 4L : Move a string of data to the user's buffer.

80 5 ; Assume all inputs have been set up. ;

0 6 ; The different entry points are needed to avoid problems
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7 ; with page aligned user buffers.
3 .MACRO MOVTOUSER ?7L1,7L2
0 BBSC #0D _V Plga - :1s this the first data transfer?
08 91 Ut !u_tu stS(rRS) L1 .Branch it yes
0 9; MOVL  UCBSL™DD BUFWIN(RS),R0 :Get window into user's buffer
088 9 JSB G‘IOCSHOVTOUSERZ ‘Move data
0 94 BRE L2 choin common code
080 95 L1: JSB G*10CSMOVTOUSER :Move data
000 99 L2: MOVL RO.UCBSL DD BUFHIN(RS) :Save new window
§§§ §g .ENDM  MOVTOUSER
000 400 ;
000 401 ; MOVFROMUSER
000 40; 3
000 405 ; Move a string of data from the user's buffer.
000 404 ; Assume all inputs have been set up.
000 405 ; The different entry points are needed to avoid problems
8888 289 ; with page aligned user buffers.
0000 408 .MACRO MOVFROMUSER ’L1 ’LZ
0000 409 BBS( coo vV_ Lga :1s this the first data transfer?
0000 410 UCBSW_TU s¥S(RS) L1 ‘Branch if y
0000 411 MOVL  UCBSL™DD BUFWIN(RS),RO :Get Sindey LSS weer's It ter
0000 41§ JSB G*10CSMOVFRUSER?2 Hove data
0000 &1 BRB L2 Rejoin common code
0000 614 L1: JSB G“IOCSHOVFRUSER :Move data
0000 415 L2: MOVL RO,UCBSL _DD_BUFWIN(RS) ;Save new window
0000 416 .ENDM novrnonussﬁ
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.SBTTL DRIVER PROLOGUE TABLE

: DRIVER PROLOGUE TABLE

that are in

Clee S SeSanes
o
-4
>

UCBSIZE=<UCBSK_DD_UCBLEN>,=
NAME=DDDRIVER,=
DEFUNITS=

DPT_STORE INIT
DPTZSTORE DDB,DDBSL_ACPD, |, <*AVF11\>
DPT-STORE DDB.DDBSL ACPD+3.8,DDBSK_TAPE
DPTZSTORE UCB,UCBSB_FIPL.B,

DPT_STORE UCB,UCBSL _DEVCHAR,L ,=
<DEUSM_FOD~-

'DEVSM_DIR-
'DEVSM_AVL~
44 'DEVSM_ELG-
44 'DEVSM_SHR=-
444 ‘DEVSM_IDV~-
445 'DEVSM_ODV~
44$ 'DEVSM RND>
DPT_STORE UCB,uCBSL _DEVCHARZ,L,-
&43 <DEUSM_NNM>

DPT_STORE

TA
UE

t:

0

1

;

: .

§7 g
[ fLAGSSDP12H'§VP -
3 ‘
1

$

'A

5

[

8

9
40
41

s? i ucs, B

51 DPT-STORE UCB,UCBSB DEVTYPE,B,D
si DPT-STORE UCB, 9 fz.v
53 DPT-STORE UCB,UCBSB SECTORS,B
54 DPT”STORE UCB,UCBSB TRACKS,B,4
§5 DPT”STORE UCB,UCBSW CYLINDERS,W,1
59 20
g
29
60

(=l=l=l=limlmlelolalalelalelelelelelel el ola olelele ol e e e oo -1
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OO C000000 NN~ VIVAVALA PO S Y OO0

DPT STORE UCB.UCBSB-DIPL,B,
DPT"STORE UCB,UCBSB-ERTMAX,B,4
RE UCB,UCBSL MAXBLOCK,L,512
UCB,UCBSL "SS!‘ 1D, -
L,<*x21 o3A>
REINIf

RE
RE

RE CRB,CRBSL_INTD#4,D,DD_INT
RE c:e.caasm_xurozol.6.oo_xur

i

4 -

5 CRBEL_INTD+VECSL_UNITINIT,D,-
9 DD_UNTT_"NIT

0

WVIWAMM NN OO OWVWAIMM NN SN NN N SN NN N AW T 000 0 00 00000000000

o0

oSamﬂﬂ)

DPT_STORE DDB,DDBSL_DDT,D,DDSDDT
DPT_STORE END

L=
o0
o
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P; CAgTRIDGE DRIVEE 1g:SEP-19gz 88:

123  VAX/VM

19 $ Macro V04-00
12:11 [DRIVER.SR DRI

CIDDDRIVER.MAR; 1

The DPT dosiribes driver parameters and [1/0 databse fields
tialized during driver LOADing and RELOADiIng.

;DPT creation macro

:End of driver

sAdapter type = UNIBUS

;System page table entry required
;Length of UCB

:Driver name

;Number of units to autoconfigure.

sSTART CONTROL BLOCK INIT VALUES
:Default ACP name

JACP class

:Fork IPL

:DEVICE CHARACTERISTICS
;= File oriented

;= Directory structured
;- evaila?lo ‘

;= Error logging

;= Shareable

;= Input device

= Qutput device

;= Random access

: DEVICE CHARACTERISTICS
; Prefix name with '‘node$’

:Device class

:Device type ,

:Default buffer size
;Number of sectors/track
sNumber of tracks/cylinder
;Number of cylinders
:Device IPL

;Maximum error retry count
:Maximum # of blocks

:Media ident ‘DD TUSS"

sSTART CONTROL BLOCK RE-INIT VALUES
:Interrupt service routine address
;Interrupt service routine address
sUnit init

:0DT address
;End of prologue table

Page
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V86'608 DRIVER DISPATCH §ABLE g- }88 88 18 f? ! R.S D DRIVER.MAR;1 9 (?)
2;; LSBTTL DRIVER DISPATCH TABLE
2;3 ‘DRIVER DISPATCH TABLE
67’ : The DDT List entry points for the driver subroutines which are
2; : called by the operating system.
473 ;
4«80 JOTAB = ;00T crcotion macro
481 DEVNA Gcnor ¢ device name
) § STARTtDD §TARTIO. 'STARTIO routine address
8 4 UNSO%IC =0,- .Unsol cited interrupt handler
484 FUNC B-DD_FUNCTABLE.- ;FDT address
000 485 CANCEL=0 CANCEL l/o handler
000 & 9 REGDMP=DD REGDUMP, = 52 ster dump routine address
0000 & DIAGBF =<DB_ERRBUF LENO<<10 5>¢4>>,=- :Byte size of diab buffer
oogg 4«88 ERLGBF =<DD_ERRBUF _LEN+<1#4>+<EMBSL Dv R GSAV>> ;Byte size of
8838 238 ;errorlog buffer
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DODRIVER - TUS8 D TAPE ARTRIDGE oalvsa -SEP=19 119:23  VAX/VMS n cro V04=00 Page
vga-508 FUNCTION 1 10N 3-55?-19 4 88:13:?1 DRIVER.SREID DDDRIVER.MAR; 1 ’
- 235 LSBTTL FUNCTION DECISION TABLE
: 23§ : FUNCTION DECISION TABLE
- 499 : The FDT Lists valid function codes, ’pocifios which codes
a 497 ; are buffered, and designates subrout nes to perform /0
s M preprocess ng or plrt cuLar rTunctions.
23 ing f lar functi
g 0"’
8 ; 1 DD_FUNCTABLE:
: i FUNCTAB,= ;LIST LEGAL FUNCTIONS
: 4 <DIAGNOSE , *RUN INTERNAL DIAGNOSTICS
; 5 SEARCH, = :SEARCH FOR BLOCK
8 . 9 sensecuaa.- *SENSE CHARACTERISTICS
. SETCHAR SSET CHARACTERISTICS
03¢ 83 SENSEMODE , = :SENSE MODE
038 9 SE TMODE , = SSET MODE
038 10 READLBLK, = ‘READ LOGICAL BLOCK
038 1 WRITELBLK,= :WRITE LOGICAL BLOCK
038 1; READPBLK , - :READ PHYSICAL BLOCK
038 1 WRITEPBLK,= ‘WRITE PHYSICAL BLOCK
038 14 READVBLK , = ‘READ VIRTUAL BLOCK
038 15 WRITEVBLK,= ‘WRITE VIRTUAL BLOCK
038 19 ACCESS, - SACCESS FILE / FIND DIRECTORY ENTRY
038 1 ACPCONTROL , - SACP CONTROL FUNCTION
038 13 CREATE = SCREATE FILE AND /OR DIRECTORY ENTRY
038 1 DEACCESS, - ‘DEACCESS FILE
038 0 DELETE,= :DELETE FILE AND / on DIRECTORY ENTRY
038 1 MODIFY,= SMODIFY FILE ATTRIBUTES
03¢ i MOUNT , = :MOUNT VOLUME
038 UNLOAD, = SUNLOAD VOLUME
038 4 AVAILABLE = :AVAILABLE
§ : ; gachc:- SPACK ACKNOWLEDGE
4
4 3 FUNCTAB,= :BUFFERED FUNCTIONS
4 <SENSECHAR, = SSENSE CHARACTERISTICS
4 0 SETCHAR, = SSET CHARACTERISTICS
4 1 SENSEMODE , = :SENSE MODE
4 ; SE TMODE , = :SET MODE
4 ACCESS,~ SACCESS FILE / FIND DIRECTORY ENTRY
4 4 ACPCONTROL ,~- :ACP CONTROL FUNCTION
4 5 CREATE = SCREATE FILE AND /OR DIRECTORY ENTRY
4 g DEACCESS, = :DEACCESS FILE
4 DELETE,- ‘DELETE FILE AND / OR DIRECTORY ENTRY
4 s MODIFY.= SMODIFY FILE ATTRIBUTES
4 MOUNT , = 'MOUNT VOLUME
4 6? UNLOA SUNLOAD VOLUME
4 4 AVAILABLE = SAVAILABLE
2 2; PACKA CK= SPACK ACKNOWLEDGE
48 Iys FUNCTAB 0ACP$REA08LK. :READ FUNCTIONS
4 45 <READLBLK, -
48 A9 READPBLK , -
4 4 READVBLK .=
LB 48 >

o~
g
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DDDRIVER - TUSB DC100 TAPE CARTRIDGE DRIVE% 16=-SEP=-1984 00:19:23 VAX/VMS Macro v04=00 Page 14 . DDD
VBQ-&OS FUNCTION DECISION $ABLE g-SEP-19 4 88-13:?1 DRIVER.SRCIDDDRIVER.MAR; 1 . (1) v86
[A 49 FUNCTAB +ACPSWRITEBLK,=- :WRITE FUNCTIONS
4 0 <WRITELBLK,=
4 WRITEPBLK,~
2 !RITEVBLK.
868 54 FUNCTAB +ACPSACCESS,-
6 5 <ACCESS.=-
828 §$ CREATE-
06C S8 FUNCTAB +ACP$DEAC ESS.,-
06C 28 ;DE CCESS~-
89§ 61 FUNCTAB +ACPSMODIFY, -
07 6; <ACPCONTROL ,-
07 6 DELETE,-
8; gg =ODIFV-
Ogb 66 FUNCTAB +EXESLCLDSKVALID,=- sLOCAL DISK VALID FUNCTIONS
0084 567 <UNLOAD, = :UNLOAD VOLUME
0084 568 AVAILABLE,=- sAVAILABLE
8832 593 :ACKACK.- :PACK ACKNOWLEDGE
0090 71 FUNCTAB +EXESONEPARM, - ;ONE PARAMETER FUNCTIONS
8838 S;i ;SEARCH.°
009C g?k FUNCTAB +EXESZEROPARM,- ;JERO PARAMETER FUNCTIONS
883% g;g ;DIAGNOSE.- :DIAGNOSE THE DRIVE
00A8 577 FUNCTAB +ACPSMOUNT, -
QoA 379 “mpoits
0084 gBO FUNCTAB +EXESSENSEMODE, -
0084 81 <SENSECHAR,~-
084 Eai SENSEMODE -
084 8 >
00C0 84 FUNCTAB +EXESSETCHAR,=-
00CO0 S85 <SETCHAR,~-
00C0 586 SETMODE~
00CO0 587 >
00CC 588
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ALISATIOH g-S P-19gb 88:12:%1 DRIVER.SRCIDDDRIVER.MAR;1 . (N
= .SBTTL TUS8 UNIT INITIALIZATION
DD_UNIT_INIT = TUSB TAPE CARTRIDGE UNIT INITIALIZATION

108:

D_UNIT_INIT:

The opera}ing system calls this routine at system startu
during dr

INPUTS:

ver loading and during recovery from power faifﬁre.

R4 = ADDRESS OF CSR
R5 = ADDRESS CF UNIT CONTROL BLOCK

ALL interrupts are locked out.

OUTPUTS:

Allocate a data gacket buffer out of nonpaged pool, if the buffer

has not already been allocated. This is done to reduce the size

of the UCB. 1Y the buffer cannot be allocated, exit immediately.

In addition to the buffer itself, a 12 byte header must be allocated,

?gd gg;t?in fields be initilaized so that the buffer can be self-
entifying.

The unit status is set to online and a determination is made

as to whether the unit interfaces via unibus adapter registers(UBA)
or internal processor registers(IPR). If the unit uses IPR's, then
it is a console device. The device is a console device if

the (SR address is not a system address. ALl system addresses

have bit 31 = 1, which makes them appear negative.

Side Effects:

If the processor type is unknown, or the sector buffer could not
be allocated, mark the device (UCB) offline to prevent it use.

:TUS8 controller intialization
Allocate the buffer if it has not been allocated yet.

CLRW UCBSW _TUSBSTS(RS) ;Reset device status flags
BBCS #UCBSY ONLINE .- :Set device online
UCBSW_STS(RS) , 108 :

TSTL gCBSL_DD_DPTR(RS) :1s pointer to buffer nonzero?

BNEQ 0s :Branch if yes

PUSHL R4 :Save R4

MOVAL  G*EXESGL_NONPAGED,R4 ;Put address of nonpaged pool
slist head in R4

PUSHL  (R4) sSave IPL in pool Llist head

MFPR #PRS_IPL,(R4) ;Save IPL in pool List head

MOVZIBL #<DD _DPBUF LEN+12>,R1  ;Set buffer length in R1

JSB G*EXESALONONPAGED :Allocate data packet buffer

POPL (R4) sRestore IPL in List head

POPL k& sRestore Ré&

BLBC RO,138% :Branch if error

MOVW R1,8(R2) sPut size into buffer header

MOVB IDYNSS_BUFIO.IO(Rz) ;Put type into buffer header

ADDLY #12.R2.- :Save pointer to start of actual

DD
v
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V84-608 TUSg UNIT lNlTlALlSATlOH g-SEP-19gL 88:13:71 DRIVER.SRCIDDDRIVER.MAR; 1 v (1
} A 227 UCBSL_DD_DPTR(RS) ;data packet buffer.
10A 643 3 Chgak the CSR address to determine if this is a console or unibus
10A 6?0 3 TUS8. Unibus TUS8s will have a CSR address that is a s;s;es
10A 6531 ; address, and the number will appear negative. C(onsole TU58s will
10A bgi 3 have a (SR ad?ross that is actually a processor internal register
} : 256 3 number, and will appear to be a positive number.
54 o; 10A 655 208 TSTL  R& ;Test CSR address
lg 1 10C 629 BEQL 138 ;Sanity check
2 19 }1§ g BLSS 50% ;Branch if unibus TUS8
§11 628 : The device is a console TUSB. Mark it as such.
110 660 ; Determine the CPU type and set the device IPL field
0}} 221 : in the UCB accordingly.
S0 00000000°GF 92 811 66 MOVE G*EXESGB_CPUTYPE ,RO ;Get CPU type code
OA 15 On 664 BLEQ 13% :Sanit¥ check
50 03 91 0119 665 CMPB #PRS_SID_TYP730,R0 :1s this a 730 cpu?
OF 13 glIC 66 BEQL 40% ;Branch it ’es
50 02 91 011 66 CMPB #PRS_SID_TYP750,R0 :1s this a 750 cpu?
06 13 0121 668 BEQL 308 :Branch if yes
06 E& 0123 669 138: B88SC #UCBSV_ONLINE, - ;Set device offline
00 64 AS 0125 670 UCBSW_STS(RS), 148 :
05 0128 671 148: RSB ;Just in case
17 90 0129 67§ 308: MOVB #HIGH_DIPL,- :Set high device IPL for 750 cpu
SE AS 0128 67 UCBSB_DIPL (RS) : f ’
00 E2 012D 674 408: BBSS #0D_V_CONSOLE,~ : Mark this unit as a console device
00 00CA (5 orir 675 UCBSW-TUSBSTS(RS),508 : AR
01 10 0133 676 50%: BSBB INIT _ONIT ;Do second half of unit initialization
01%5 677 : BLBC RO,138 :Branch if error
05 0135 678 RSB ;Return
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49 JSBTTL INIT_UNIT
INIT_UNIT

This routine is the second half of the TUS8 unit initialization
routine. This routine will initialize the controller and determine
if the controller speaks MRSP. The algorithm for determining the
TUS8 controller type is given below.

Determining the TUS8 controller type:

Initialize the controller, and then send it a command packet with
the flow control bit set (MRSP_M_SWITCH in the SWITCH field of the
command packet), and get the first byte of the controller's response.
f the controller speaks MRSP, the response will be 02 (which is the
first byte of an end packet), If the controller does not sgeok MRSP,
then the first byte will be 01 (first byte of a data packet). Note
that a data overrun condition will also indicate that the controller
does not speak MRSP. If an overrun condition did not occur, and the
response was not 01 or 02, then assume that there is a hard controller
error, and exit with the appropriate error status. After getting the
response, ignore the rest of the data sent by the TUS8 and reinitialize

oooooorororOrOFOFOFOMONOFONO

695

o
O
AR LRI A TETETETE TR PEPE PR TE PR PR PR FE PR PE TR TR PR PR PR PR PR PR PR PR TR PR TR

;8 the controller.

704 ; Input:

705 IPL = IPLS _POWER

70 RO .. R3 = scratch
R4 = (SR address

708 RS = UCB address

Cutput:
RO is even if error, odd if success
INIT_UNIT: ;Second half of unit initialization
047F 30 BSBW RESET _CONTROLLER ;Initialize the controller
68 SO E9 BLBC RO,138 :Branch if error

Build the special command packet used to detect the controller type.
Note that since the only variables in the command packet will be the
device unit number (which will also cause the checksum to vary) the
command packet can be built quickly, and the checksum computed easily.

MOVAL UCBSK_DD _CPADDR(RS),R2 ;Get address of command packet buffer
MOVL lD!E(T PRT_HDR, (R2)+ ;Set FLAG, PKT _BCNT, OPCODE, and OPMOD

« SR ¥
0B E

C MOVZWL UCBSW ONITTR ).Rg :Get device unit #
00 50 2 BBSS #<MRSP_V_SWIT(CH+ >,R0,108;Set MRSP suiiah bit to prevent data
;overruns on 730 processors.
02 E1 108: BBC #0D_V_CONSOLE - :Branch if not console device
02 00CA C UCBSW_TUSBSTS(RS) 208 :
50 87 DECW R :Decrement the unit #
82 SO D0 208%: MOVL RO, (R2)+ :Set the UNIT, SWITCH, and SEQUENCE #
gz D4 CLRL (R2)+ :Clear TRANSFER COUNT and BLOCK #
62 SO OAOC BF Al ADDW3  #DTECT_PKT_CHKSM,RO, (R2);Compute and set the CHECKSUM

Send the command packet to the controller,

— il il ol il D -l D D il D - il - el b - -l -l -l - - — b —l = -l il D el D e D D el D D el ) il el el el D il e il il el ) el el el D el ol el

O O O NAAVALANALAA BN 8 85 W bl U i L Ul U U U U L N N NN N N NN

WHANND D OO OM =YY O OO O OO OOV OO O OO OOV OOV OOV O OO OO OO OO OOV OOV OOV OOV O OO
ﬁ
o

O N B AN = OO0 NOMA S AN = OV NOC WS W) = OO

AN A A A AN NN NININININIPINININ —b b b b b b b b b 2 O

NN N NN NN NN NN NN NN NN NN N NN NN NN

1

<o
o0




I ——— . o

&
DDDR]IVER = TUS8 DC100 TAPE CARTRIDGE DRIVER 16=-SEP=-1984 :19:23 VAX/VMS Macro V04-00 Page 18 ' DI
V84~608 INIT_UNIT 2-559-1936 88:12: 1 DRIVER.SRCIDDDRIVER.MAR;1 v (N v
gs 8006 Cg 9€ 163 737 MOVAB UCBSL,DD_HSGPKY(Rg).RZ ;Get address of packet pointer
gEZ 8 D 16 738 MOVAL UCBSK_DD_CPADDR(RS),(R2)+;Get command packet address
6 ] 190 739 MOVW  #0D_CP_LEN, (R2) :Get command packet Length |
40 10 01 740 BSBB  SND“PKT_NOINT :Send command packet
2F S E9 }; ;21 BLBC RO,T3$ ;:Branch if error
17 ?4§ 3 Get the controller's response. The response
}; ;22 3 (in R1) will determine the controller type.
175 746 °
009 30 017 7&9 BSBW DUMP_RECVR_BUF ;Get controller response
29 5 E9 0178 743 BLBC RO,13$ ;:Branch if error
1F 51 OF EO 0178 74 88S #D0_RBUF _V_ERROR,R1,308 :Branch if data overrun
51 91 817F 750 CMPB #OD FLAG_DATA,R1 ;Was it a data Tacket flag?
1A 13 0182 751 BEQL 308 ;Branch if equa
51 02 91 0184 75; CMPB lgb_'LAG,CNTL.R1 ;Was it a command packet flag?
18 12 0187 75 BNEQ 138 :Branch if not
00000000°'GF 91 Olg? 754 CMPB G*EXESGB_CPUTYPE,~ ;1s this a 750 cpu?
02 01 755 #PRS_SID_TYP750 :
06 12 0190 756 BNEQ 25% :Branch if not
02 E0O 0192 757 BBS #0D_V_CONSOLE ,~ ;Branch if 11/750 console device
06 00CA ¢ 0194 758 UCBSW_TUSBSTS(RS),308 ; (ie. do not set the MRSP bit)
E2 0198 759 25%: BBSS #DD_V_MRSP, - ;Set MRSP bit
00 00CA € 019A 760 UCBSW TUSBSTS(RS) 308
4 30 019€ 761 308: BSBW RESET_CONTROLLER ;Ignore the rest of the response
0D 50 E8 8}:2 ;gg BLBS RO,408 ;Branch if success
81A4 764 ; Something went wrong.
1A4 765 ;
51 D& O01A4 766 138:  CLRL  R1 : |
06F1 0 01A6 767 BSBW RCSR ;Clear receiver (SR |
, 06DF 30 01A9 768 BSBW SCSR ;Clear transmitter (SR
S0 0054 8F BO OI1AC 769 MOVW #SSS_CTRLERR,RO :Set error status
05 0181 770 408: RSB ;Return
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C
TN
1} 77 LSBTT ND_PKT _NOINT
- 77; e SBTTL SND_PKT_NOI
}g ;;g s SND_PKT_NOINT
18 ;79 : This routine will send a packet of bytes to the TU5S8 controller.
18 77 ; This routine is special in that it does not use interrupts, and
}g ;;g : expects IPL to be at IPL_POWER.
815 780 : Input: R& = CSR address
}g ; 1 ; RS = UCB address
18 7 g 3 Output: RO .. R3 are destroyed
O}S ; g : Note that if RO is nonzero, then not all the bytes were sent.
182 786
18 78? SND_PKT_NOINT: :Send packet w/0 interrupts
SO O00p8 C5 3C 018 738 MOVZWL UCBSW_DD_MSGLEN(RS),R0 ;Get # of bytes to send
5¢ 00D& CS DO o}gc ;90 . MOVL UCBSL_DD_MSGPKT(RS5) ,R2 ;Get address of message packet
8}%2 ;31 E Wait for one character time until the TUS8 is ready for another character.
53 00000000°'GF OO0O04E20 8F (€S O01BC 79§ fos: MULLS  #MAXCHRTIM, G EXESGL_TENUSEC,R3;Calculate wait Loop count
00 E1 01C8 794 B8BC #DD_V_CONSOLE, - ;Branch if not a console device
0C 00CA CS 01CA 795 UCBSW TUSBSTS(RS) 208
00000000°GF 91 OQI1CE 796 CMPB G*EXESGB_CPUTYPE,~ :Is this a 730 cpu?
03 8104 797 #PRS_SID_TYP730 3
03 12 01pS 798 BNEQ 20% :Branch if not
53 8 (6 01p7 799 DIVLZ #40,R3 :Reduce wait time for 730 consoles
0 E1 81DA 800 20%: BBC #0D_V_CONSOLE,- :Branch if not a console device
18 00CA €S 10C 801 UCBSW TUSBSTS(RS) ,408 :
S1 1E DB 015g 80 MFPR #PRS _CSTS.R1 :Get console device CSR
17 51 07 50 01E 803 30s: BBS #0D_RCSR_V_TRDY,R1,508 ;Branch if transmitter ready
01'01°'01°01°01°'01°'01°01* O01E7 B804 .BYTE 158] ;:NOPs to slow Loop to allow DMA
§8 53 FS O1EfF 805 SOBGTR R3,20% :LooB
SO0 0054 8F 3§ 8};; 38? :ggZUL #SSS_CTRLERR,RO :ERROR == transmitter never ready
51 04 AL gC 01F8 808 40%: MOVZWL DD _XCSR(R4),R1 ;:Get UNIBUS device (SR
ES N 8};% g?g ERE 308 :Rejoin common code
8}:% 311 : Send a byte the TUSB.
51 82 9A OIFE 815 S0s: MOVIBL (R2)+,R1 :Get b‘tg to send z
00 EY 0201 814 88C #0D_V_CONSOLE, - ;:Branch if not console device
09 00CA gS 8; 15 UCBSW TUSBSTS(RS) 708 3
1F 1 DA 1? MTPR R1,#PRS_CSTD :Send byte (console)
AF 50 FS 0A 17 60$: SOBGTR RO,10% :Branch if more bytes to send
S0 D6 0D 18 INCL RO :Set success status
05 OF 19 (3] :Return
06 A6 51 B0 10 50 708: MOVW  R1,DD_XBUF (R4) :Send byte (unibus)
Fé& 1 14 1 ERB 60§ ;Rejoin common code




iy

50 00000000'GF  00004E20 85
0C 00CA C5
00000000 GF
50
2E 00CA
5

1
51 0080 8F
12

—=HONOO
OYWVO 00NN

01'01'01'01'01'01'01"
5 50

50 00%4 8F
03

50 0N

00

04 Q0CA C5
51 1

51 02 A4

51 64
00
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-SEP-1984
.SBTTL DUMP_RECVR_BUF
DUMP_RECVR_BUF

Dump the contents of the receiver buffer to R1.

This routine will wait (via a delay lLoop) for
approximately 1 character time before giving up.

Note that the receiver buffer is dumped no matter what.
This routine executes at IPL equal to IPLS_POWER.

12:11 [(DRIVER.SRCIDDDRIVER.MAR; 1

+4

Input: R& = (SR address
RS = UCB address
Output: R1 = contents of receiver buffer

RO is destroyed.

uug receiver buffer
C.RO

D
muCL #MAXCHRTIM,G*EXESGL TENU§§ ;Calc wait interval

BBC #DD_V_CONSOLE, - = ;Branch if not a console device
UCBSWTTUSBSTS(RS) ,108 ;
(MPB G*EXESGB_CPUTYPE,~ :Is this a 730 cpu?
#PRS_SID_TYP730 3
BNEQ 108 :Branch if not
DIVL2  #40,RO ;Reduce wait time for 730 consoies
108: BBC #DD_V_CONSOLE , - :Branch if not console device
UCBSW TUSBSTS(RS) ,508 :
MFPR #PRS _CSRS,R1 :Get CSR (console)
20%: BITW #0D_RCSR_M_RDONE ,R1 ;Test DONE bit
BNEQ 308 :Branch if transfer done
.BYTE 1(8) :NOP's to slow loop to allow DMA 1/0
SOBGTR RO,10% :Branch if time not up
MOVZWL IS§8_CTRLERR.R0 ;ERROR == done bit never set
BRB 35% :Read receiver buffer anyway
$: MOVZIWL #SS$S_NORMAL ,RO ;Set success status

$: B8C #00_VU_CONSOLE

J LE,.- :Branch if not a console device
UCBSWTTUSBSTS(RS) ,408 ;

MFPR  #PRS_CSRD,R1 :Dump receiver buffer (console)
RSB sReturn )

40$: MOVZIWL DD_RBUF (R4) ,R1 ;Dump receiver buffer (unibus)
RSB ;Return :

508: MOVW DD _RCSR(R&) ,R1 :Get receiver CSR (unibus)

ERE 208 :Rejoin common code
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D 27 s SBTTL STARTIO ROUTINE
?5 DD_STARTIO = START [/0 OPERATION ON TUS8
71 ; This routine is entered when the associated unit is idle and a packet is
;; available for processing.
;g INPUTS:
73 35 - ADDRESS OF DEVICE UNIT LGB "
8 OUTPUTS:

Where TRANSFER COUNT is the number of bytes transfered,
STATUS is the 1/0 status code. The second longword is
unused, and is zero.

ERROR LOGGING:

The information copied to the error loager buffer includes the 4
device rogisters as well as the COMMAND and END packet buffers.
The register dump routine assumes the information is in the UCB,
" and that the register and packet buffers are contiguous.
" Data is sent/received to/from the TUS8 one byte at a time.

OO0 0O00

7

4:

81 The 1/0 request will be completed, barring errors, and the driver

gi Iaggr?s with some extra information in the J0SB. The format of the
$:

4 10S8B

85 n 16 15 0

'6 oo ccvsvcccsccsacesce bPrccvsvovnvcoscccssnecee e +

87 : TRANSFER COUNT : STATUS :

8. R R R B e e +

87 ' <unused> :

90 focccccan - - B +

31
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ALL exchanges of data between the TU58 and this driver are done by
nessage packets’'' that have a special format that is recognized by
the TUS8 controller. Each message packet has a checksum associated
with it, The checksum is (for lack of a better word) checked upon
receipt of the message packet. If the checksum that was sent with
the packet does not agree with checksum calculated by the receiver,
this is considered a controller error, and the driver attempts to

retry the entire 1/0 request.
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To complete a given [/0 request, several message packets may be sent
back and forth between the driver and the device. For a full spec of
driggr = device interaction and message packet de;ign 800 the

*"TUS8 DECtape 11 USER'S GUIDE'', document # EK-0TUS8-UG-001.
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D_STARTIO: ;:Start 1/0 operation
REQPCHAN ;Request channel=-prevent access to
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-SEP=1984 00:12:11 [DRIVER.SRCIDDDRIVER.MAR;1 (1)

;controller by two units at same time

DD_RESTARTIO: ;Restart the 1/0 operation after
;a powerfail recovery. We start
;here to aviod having to release
;and then request a new channel.

VB4-000 START

0081 Cg 90 Move UCBSB_ERTMAX(RS) ,= ;Set error retry count
0080 C UCBSB ERTCNT(RS) :
Og AA BICW #UCBSA_DIAGBUF .- ;Clear diag. status bit
68 A UCBSW BEVSTS(RS) ;
07 E1 BBC #1RPSYT DIAGgUF - :Branch if not diag. request
04 2A A3 IRPSW_STS(R3),fo0s :
og A8 BISW  #UCBSA DIAGBUF ,=- :Set diag. status bit
68 A ucasu,bevsrg(ai) :
54 24 AS DO 108: MOVL UCBSL_CRB(RS) ,Ré ;Get CRB address
ASSUME IDBSLCSR EQ 0 ‘The following assumes this

5¢ 2084 DO MOVL 3CR83[-INTD4VECSL_IDB(R‘S.R‘ ;:Get CSR address

Buffer up the command packet.

SOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO sa
NN NOALNN NN NI NI NI NI NINLNI NI NONNNONINONINININININININ)
OOMEMEMPEIBEBIIP P> P > OO0 V0000000 00C0000000 NN NN NN NNNNNN

B B W=t T O VAN =M O OO NINININININD N Y O 5 T D D NVWNOM Y B UL
OO\ WA WIWVIWIWNWAWAWA S 85 85 85 85 85 85 55 8 5 W WA AN A NN DINOMNOMNONOMNOND.

OO 0 0 O O OO OO OO OOOOOOOOOVOOOVOOOOV OO OOV OOVOOVO
= OO 00 N VS AN = OV N NS IR = OV 00 NS WM = OV ~NOMWSESS M
®e %o 0

52 O00E2 C5 SE MOVAB  UCBSK_DD_CPADDR(RS) ,R2 ;Get buffer address
82 0AOZ2 BF 0 MOVW #CMD_PKTTHDR, (R2)+ ;Set packet flag byte and byte count
06%( 0 BSBW SET_FUNCTION ;:Determine device function
82 0 90 MOVB RO,TR2)+ ;Put opcode into buffer
82 51 90 MOVB R1,(R2)+ :Put opcode modifier into buffer
: For console TU5S8s, the physical device unit number is one
: less than the unit number stored in the UCB. This is a
3 necessary to be compatible with existing software.
50 54 A5 3C 02 MOVZWL UCBSW_UNIT(RS),RO ;Get device unit # )
00 E1 02 88C #0D_V_CONSOLE, - ;Branch if not a console device
02 00CA (5 8 UCBSW_TUSBSTS(RS) 208 |
50 97 DECB RO :Decrement device unit
82 50 9 0O 208: MOVB RO, (R2)+ :Put unit number into command packet
50 D& 02 CLRL RO ;Assume not using MSRP
03 E1 02 BBC #0D_V_USEMRSP, - ;Branch if not using MRSP
03 00CA C5 0% 96 UCBSW_TUSBSTS(RS) 308 ;
S0 08 9 0 96 MOVB #MRSP _M_SWITCH,RO :Set switch to use MRSP
82 S0 9 0 964 308: MOVB RO,(R2)¥ :Set command switch
8; B4 028 965 CLRW (R2) + ;Set sequence # (unused)
62 TE A 80 C 96 MOVW UCBSW_BCNT (R5) (Rg) ;Put blte count into buffer
00CO c5 82 80 E 823 MOVW (R )0.UCB$U_8C§(R ) :Save ¥ bytes to transfer
C 969 . Convert the physical media addrega in IRPSL_MEDIA to an LBN.
CA 970 ; This is necessary because the TU5S8 controller expects an LBN
E: 3;1 : not a physical media address. The LBN is given by the formula:
E: g;g : LBN = (CYLINDER*(TRACKS/CYLINDER)+TRACK)*(SECTORS/TRACK))+SECTOR
38 A3 DO CA 975 MOVL IRPSL_MEDIA(R3) .- ;Copy media address to UCB
00BC €5 C 97? UCBSL_MEDIA(RS) :
53 0BC C3 E D 87 MOVAL UCBSL_MEDIA(RS) ,R3 ;Get address of media address
0 A D 78 MOVIBL (R3)+, :Get SECTOR
1 GA D 97 MOVZIBL (R3)+.R :Get TRACK
E 3C DB 980 MOVZWL (R3)+,-(SP) sGet CYLINDER
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DDDRIVER - TUS8 DC100 TAPE CARTRIDGE DRIVER -SEP=19 :19:23 VYAX/VMS Macro v04-00
v84-308 STARTIO ROUTINE g SEP-1936 88' 'f !DRIVER.SRCJDDDRIVER MAR;1
ST 4S AS 9A D 8 1 MOVZIBL UCBSB_TRACKS(RS),R3 gt TRACKS/CYLINDER
;? g (o E i MULL (§ P)+ RS R C*(T/C)
80 E E ADDL RS.R1 R1 = C'(TIC)OT
53 &4 A A E 984 MOVZBL Ug 3? SECTORS(RS) ,R3 G!t SECTORS/TRACK
§1 g 4 EC 8 5 MULL RS5.R R1 = (Ce(T/C)+T)=(S/T)
82 0 1 A EF ' ? : ADDW R1,RO,(R2)+ Put LBN into command packet buffer
F 988 : Compute the checksum for the command packet, and then
: 393 : insert it at the end of the packet.
51 00€2 C5 E F 991 ° MOVAB  UCBSK_DD_CPADDR(RS),R1 ;:Get Sonnand packet address
5¢ 0C 8 F 99; movzuL #<op _CP _CEN - DD_ CHKSH LfN) ;Get command packet length
0SAA FB 99 BSBW CHECRSUM :Compute the checksum
OOEE C5 50 80 ' 8 ggg MOVW RO, UCBSH _DD_CPCKSM(RS) :Insert the checksum into packet
030 999 60 TRYAGN:
030 997 :
8%8 383 : Clear the End Packet buffer
30 88 0303 1000 PUSHR  #*“M<R4 RS> :Save R4 and RS
00 2C 0305 1001 MovcS #0,- :Source Length
00000000 EF 0307 100§ 0, :Source address
00 030¢ 100 20,- :Fill character
OE 0300 1004 #0D _EP_LEN,~- ;:Destination length
00F0 C 030E 1005 UCBSK _BD _EPADDR(RS) :Destination address
30 BA 8%}1 }889 POPR #*M<RE RS> :Restore R4 and RS
0313 1008 : In case the 1/0 request has been restarted, some of the
83} }8?8 : fields in the UCB must be reset to their initial values.
53 58 AS 0 031 1011 ; MOVL UCBSL_IRP(RS) ,R3 :Get IRP address
;C A3 D 0317 101% MOva IRPSL” _SVAPTE(R3) ,~ Restorc UCBSL _SVAPTE,
8 AS 031A 101 ucBsL” _SVAPTE (R5) .UCBSU BCNT and UCBSW _BOFF
7E AS B0 031C 1014 MOVW UCBSW™ _BCNT(RS) ,~ Rostoro UCBSW_BCR
00Cc0 CS Oglf 1015 UCBSU BCR(RS)
OE A8 0 52 1016 BISW #DD MTPAS Reset bit in TUSBSTS
00CA € 8% ; }8}; UCBSW” rusasfs(as> :
§§ ; }818 : Send the command packet to the device.
00€E2 CS 9¢ g 7 18 1 . MOVAB UCBSK _DD_CPADDR(RS) ,~ ;Get command packet address
00Dp4& €S 8 B 1 5 CBSL DD "MSGPKT (RS) :
80 03 1 MOVW IDD CP_LEN :Get command packet length.
0008 § 1024 UCBSW bo n§sLeu(ns> :
2 } 5 SEND PACKE! :Send the command packet
og41 1§ 9 I Drop thru to GET_RESPONSE
0341 1028 ;

-~
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e
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v8«-655 STARTIO ROUTINE e-SEP-lgSA 88:12:‘? !DRIVER.SRCJDDDRIVER.HAR:1 . (1)
&1 1 :
&1 1 ; This sequence of code is executed after each successful
&1 1 ; transmission/reception of a message packet. GET_RESPONSE
S B : nerolz gots the next byte sent from the device, and uses
z} } g : that byte to decide what to do next.
&1 1 9 GET_RESPONSE: ;Get the TUS8's resonse
41 1 GET _BYT ;Get a byte |
51 9091 85 90 8 1 s MovB UCBSB _SPR(RS) ,R1 :Move to R1 for convenience '
1 1 91 6 1 CMPB #00 _FCAG_DATA,R1 :Data fll'?
18 13 63 1040 BEQL READ _DATR :Branch if data flag
N5 31 g 104 CMPB lsg_FLAG.conl.Rl :Continu’ flag?
80 13 104 BEQL 1 :Branch if continue flag
51 2 G 6A 104 CMPB #DD_FLAG_CNTL ,R1 :Control m??
ge 13 6D 1044 BEQL 208 :1f control flag then branch
50 0054 8f C 9' 1045 MOVZWL #SSS_CTRLERR,RO ;Assume controller error
01€D 1 6 1 69 BRW CONT _ERROR :Controller protocol error
OOCg 1 77 1047 108: BRW WRITE DATA :Write to the device
014 1 7A 1048 208: BRW END_PRCKET ;Get the end packet
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DDDRIVER - TUS8 DC100 TAPE CARTRIDGE DRIVER 16=-SEP=1984 :19:23 VAX/VMS Macro V04-00 Pa 5
v04-608 STARTIO ROUTINE 2-859-1934 88:12:%1 DRIVER.SRCIDDDRIVER.MAR; 1 o %1
D 1 :
D 1 ? : The following code sequence services READ requests by
g } i : transferring a data packet from the device to the user's buffer.
D 1054 READ_DATA: ;Service READ reauest
o000 DS S1 90 g 1055 MOVB R1,3UCBSL_DD_DPTR(RS) :Buffer data flag
1 59 GET_BYTE ;Get the packet byte count
o8 % SR RN g el
- ;Buffer the e count
0000 D540 : } §§ : aUCBSC_DD_DPTR(RS)LRO] : . o
A7 1 21 ; Before getting the data from the device, ensure the data packet
A7 1 § 3 byte count is correct. Failure to do so can cause the driver to
A7 1063 ; overwrite nonpagcd pool should the byte count be incorrect. Note
A7 1064 ; that if the number of bytes remaining to be transfered is greater
A7 1065 ; than 128 (decimal), then the packet ¥to count must be 128, If the
A7 1 69 : ngnber of b‘tos remaining to be transfered is less than or equal to
:; } g : 128, then the packet byte count must equal that number.
52 0091 85 Gh A7 1 93 i MOVZBL UCBSB_SPR(RS) ,R2 :Get the PBC
51 8080 F 3¢C AC 1070 MOVZWL #128.R1 :Set up R1 for the comparisons
S1 0C0 85 B1 1 101 CMPW gsssu_BCR(RS).R1 :1s the BCR less than ?
S 1E 86 1 7; BGEQU 0% :Branch if not
51 20(0 gS 3C 88 107 MOVZWL UCBSW_BCR(RS),R1 ;:Get the BCR
1 g D1 038D 1074 1008: (mMPL R2,R1 :1s the PBR what it ought to be?
63 12 E } ;s BNEG 69§ :Branch if not (error)
E } ;g g Get the rest of the data packet, including the checksum,
S0 96 03C2 1079 INCB RO ;Set offset to point to next byte
00D4 CS5 00DO DS540  9E Eé }83? MOVAB sgagEL 8D.gP;=§?g%§ROJ.-:GOt pointer ingo packet b:ffoz
sg gooa 35 98 03¢ 1ga§ MOVZBW UCBSB SPR(RS),RO :Get packet byte count
0008 ¢ 0 2 A p1 1 ADDW #0D CRKSM LEN,RO,~ :Allow room for the packet checksum
D7 108% UCBSW_DD_MSGLEN(RS) :
27 } b) ] GET_PACKET ;Get the data packet
£E5 1 9 : Now transfer the data in the data packet buffer to
ES 1 s : the users buffer, and then await the TU5S8's next byte.
E } 0 ; On return from MOVTOUSER, R1 points to the end of the packet buffer.
SO 02 9A O03E5 1091 ° MOVIBL #DD _DATA,RO :Put offset into RO
S1 0000 D54 {3 E8 1 9; MOVAB  aUCBSL DD DPTR(RS)CRO],RY ;Get address of data
5¢ 0091 ¢ GA Es 109 MOVZBL UCBSB_SPRTRS) ,R2 ;Get # of data bytes
651 } 3; MOVTOUSER :Move data
611 1096 : Calculate the packet checksum and compare it with the checksum
«11 1097 ; received from th’ device. If no match then the data was garbled
411 1098 ; during transmission and the 1/0 operation must be retried.
2}} } 99 . On return from CHECKSUM, R1 points to the packet buffer checksum.
50 51 g 11 1N ? : MOVL R1,RO ;Save pointer into buffer
21 28°° 5 66 N i MOVL ugésb,og,op1a<a5).n1 :Get buffer address
2 1 S 419 1N SUBLS R1,RO.R ;Calculate the buffer Length
04 1 1104 BSBW CHECKSUM :Calculate the checksum
61 ?1 LS 1105 (MPY R8 (R1) ;Compare checksums
3 04 1106 BEQL 10§ :Branch if no errors
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ng-m S'IAM?O IIOU?lNE g"S P-lggk 88]3“ DRIVER.SRCIDDDRIVER.MAR; 1 0 (?)'
SO0 01F4 gf g? 425 1107 69%: MOVW #SSS_PARITY,RO ;Put error code in RO |
0157 2 s H 8 . BRW CONT_ERROR sAttempt to retry operation
2 g H‘? ; Subtract the packet byte count from the total byte count and continue.
S0 0091 gs 42D mi fos:  movzew uCBSB_SPR(RS),RO ;Get data packet byte count
00C0 ¢ 0 A 4 ; m SUBW RO,UCBSW BCR(RS) :Update byte transfer count
FFO?7 31 0437 1114 BRW GE T _RESPONSE ;Await next byte from device
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384-608 STARTIO ROUTINE g-SEP-1984 88:12:?1 DRIVER.SRCIDDDRIVER.MAR; 1 ’ (1)
43A 1116 ;
4 3A 1119 ; The following code services a UR;TE request by transfering data
4 3A 1118 ; from the user's buffer to the TUS8. The transfer is made by
&3A 1119 ; sending data packets of <= 128 bytes. When sending data we do
2 : }} ? : not have to worry about data over=run,
434 1 i WRITE_DATA: ;Send data to the device
01 90 043A N MOVB #0D _FLAG DATA,~- ;Buffer data flag
0000 DS 4 f }} g aUCBSL_DB_DPTR(RS) :
: ; }} s Calculate the packet byte count.
00CO €5 B1 04&3F N g CMPW UCBSW_BCR(RS) ,~ ;Can we send a full packet?
0080 8' 463 11 #0D_MRX_PKT_BENT :
il | 448 1130 BGTRU 10% :Branch if yes
S1  00CO CS 98 0448 1131 MOVIBW gCBSU_BCR(RS).R1 :Set byte count <= 128
06 11 04D N i BRB 0% ;Rejoin common code
S1 80 8F 98 044F 1N 10$: MOVIBW #DD_MAX _PKT_BCNT,R1 :Set byte count = 128
S0 gl 9A 0453 1134 208: MovZeL #0D 0PBENT, RO :Put offset into RO
00D DS540 1 90 0456 1135 MOVB R1,8UCBSL_DD_DPTR(RS)CROJ ;Put byte count into data packet
00C0 €5 S1 A2 8:2% }} 9 SUBW RI.U(BSH_BCRTRS) ;Calc new UCBSW_BCR
0461 1138 E Transfer the data from the user's buffer to the packet buffer.
8:2} }}‘3 3 On return from IOCSMOVFRUSER, R1 = pointer into packet buffer.
52 ST  9A 0461 1141 ° MOVZIBL R1,R2 :Get byte count
S0 02 9A 0464 114§ MOVZBL #DD _DATA,RO :Put offset into RO ;
S1  00D0 D540 9E 0467 114 MOVAB  @UCBSL_DD_DPTR(RS)LROJ,R1 ;Get address of data w/i data packet
8:83 }}:g MOVFROMUSER :Move data
0488 1146 E (reate the data packet checksum. On return from CHECKSUM,
Ozgg }}2; : R1 points to the end of the data buffer.
SO S1 DO 0488 1149 MOVL  R1,RO ;Save pointer into buffer
51 gooo gs og 48E 1150 MOVL UCésb,DD_DPTR(RS).RI :Get buffer address
52 0 1 493 1151 SUBLY R1,RO,R2 ;Calculate buffer length
040E 0 049 115; BSBW CHECKSUM sCalculate checksum
81 S0 80 0233 }}g‘ MOVW RO,(R1)+ :Put checksum into buffer
§:gg }}gs E Send the data packet to the device.
0000 €5 DO 049D 1159 : MOVL  UCBSL_DD_DPTR(RS),- ;Get buffer address
00D cg 4A1 1158 UCBSL ~DD MSGPKT(RS) .
50 $ 0206 g €3 04A&L 1159 SUBLS UCBSL _DD_MSGPKT(RS) R1.R0 :Calculate buffer length
00p8 ¢ 0 BO 04AA 1160 MOVW R UCBSH_DD_HSGLEN(&S) :Move to input cell
04AF 1161 SEND_PACKE f :Send data packet ,
FEBYT 31 04BD 1162 BRW GET_RESPONSE ;Await next byte from device
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4C0 1164 ;
4CO 1165 ; This code will get the end packet and interpret the device
2% }}29 : status code.
&C0 116 END_PA(KET: ;Intrepret the end packet
00F0 ¢S 51 90 Qi mg. MOVB  R1,UCBSB_DD_EPFLAG(RS) :Buffer flag byte -
2% }};1 § Read in the rest of the end packet, including the checksum.
00F1 CS 9 04C 117§ : MOVAB  UCBSB_DD_EPBCNT(RS),= ;Get buffer address
00D4 CS &C9 1174 UCBSL _DD _MSGPKT(RS) 3
Og BO 04CC 1175 MOVW #<DD_EP CEN=1>,~ ;Get buffer Length
0008 4CE 117; UCBSA_DB_MSGLEN(RS) :
23; }}; GET_PACKET :Get end packet
&DF 1173 E Calculate the packet checksum and compare it to the checksum sent
DF 11:0 S by the device. If no match, then the data was garbled during
28: }}‘1 ; transmission, and the 1/0 request must be retried.
S1 OQ0F0 CS 9E O4DF 118§ - MOVAB  UCBSK_DD_EPADDR(RS) ,R1 ;Get Sonaand gacket buffer address
5¢ 0C gc E4 1184 MOVZWL #<DD_CP CEN = DD_CHKSM_LEN> R2 ;Get buffer Length
osas 0 047 1185 BSBW  CHECRSUM ;Calculate checksum
00FC €5 5 Bl O04EA N 9 CMPW RO, UCBSW_DD_EPCKSM(RS) ;Compare checksums
07 13 OQ4EF M BEQL 10§ :Branch if match
S0 O1F4 BF BO O04F1 1188 MOVW #SSS_PARITY,RO ;Put error code in RO
6 N 02;8 }}93 BRB CONT_ERROR sAttempt to retry request
02:3 }}81 : Get the device status and see how things went.
51 OQ0F3 CS 9A 8&F8 119§ fos: MOVZBL UCBSB DD _EPSTS(RS) .R1 ;Get device status code
SO 01 BO O04FD 1194 MOVW #5S$ RNORMAL ,RO :Assume success
00 §1 91 0500 1195 CMPB R1,#0D_STS_NORMAL :Test status
7 18 050 119? BGEQ  DD_EXIT :Branch if success or success w/ retries
8?85 }}38 : ;= assumes value of 0 and 1 respectively
0505 1199 : 1f we aet this far, something went wrong.
0585 1200 ; Log a device error, and see if the device-specific
505 1 81 : error code can be mapped directly to a VMS error code.
S05 1 i 3 If not, then map the error into SSS_CTRLERR. Note that
gog } 8‘ 3 the operation will not be retried for this type of error.
00000'GF 16 0505 1205 ° JSB G*ERLSDEVICERR :Log the error
b) 01C4 BF 80 1 9 MOVW #5S% _NONEXDRV,RO ;Assume bad unit #
nOrS 1 82 1508 (hs  gB0 STsSaoitm
S0 O01A& BF go 516 1209 MOVW #55$ _MEDOFL RO :Assume no cartridge
n. OB AER B B @peSe
50 025§ gf 80 521 1 1; MOV #5858 WRITLCK,RO :Assume writelock error
51  FS BF 91 ge 121 CMPB  #DD_STS_WRTL(K,R1 :
10 13 A 1214 BEQL DD _EXIT :
SO0 00SC BF g 52C 1215 MOVW #5558 DATACHECK,RO :Assume datacheck error
S1 EF BF 1 531 1 19 CMP8 #00 STS_DA!ACHK.RI :
R g ; } } BEQL oD_ExIT 3
537 1 13 ; Map all other errors into CONTROLLER ERRORS, but
537 1220 ; return device status code in device dependent

00D
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? 7 } 1: field of the 10SB.

| 50 0054 8 B0 gs % } g : MOvW #5SS_CTRLERR,RO ;Assume controller error

| E } z E Fall through to DD_EXIT

<o |
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COMMON EXIT ROUTINE -SEP=1984 00:12:11 [DRIVER.SRCIDDDRIVER.MAR;1 (1)
E } s : LSBTTL COMMON EXIT ROUTINE
E } 0 E Common exit routine. Exit status is in the low word of RO.
Ky i 60.5!1!: :Common exit routine
7500 S0 %C 5y MOVIWL RO,=(SP) :Save 1/0 status
00000000°'GF 16 F 123 JSB 6*f0CSDIAGBUF ILL ;Fill diagnostic buffer if present.
:3 } 5 RELCHAN :Release channel
523 } 9 E Put the I10SB info into RO and R1 and exit the driver.
5 OEDg 560 1 8 ’ POPL RO :Restore 1/0 status
00;0 C h &€ 1240 SUBW3  UCBSW_BCR(RS) - ;Calc bytes transferred
52 7t A sg 1261 UCBSW BCNT (RS ,R2 ;
52 Ss 1g 7g S 1 4§ ASHL #16,R2,R2 ;Shift count to high word
b g C 559 124 BISL R2,RO ;Merge count into status longword
1 D& oggg } 2; CLRL R1 ;Clear second status longwor

REQCOM ;That's all folks!
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v Controller error handler «~SEP=-1984 00:12:11 [(DRIVER.SRCIDDDRIVER.MAR;1 (1N
: } 27 .SBTTL Controller error handler
& 1 «3 : This code attempts to recover from errors encountered during
& 1250 ; a data transfer. Control is transferred to DD_RETRY onll on
% } 1 ; device timeout recovery. ALl other errors trap to CONT_ERROR,
64 1 i : The only way to recover from an error is to set the controller to
gbk 1256 ; a known state, via the TUS8 INIT sequence, and retry the entire [/0
66 1255 :; operation. 1f the INIT sequence fails, then exit with a controller
ggz } 9 : error.
gg& 1 gs tONl_ERROR: ;Recover from controller error
oocc ¢5 50 ;c & 1 MOVZWL RO,UCBSL _DD_BUFWIN(RS) ;Save the error status code
00F4& 0 0569 1260 BSBW DD_SAVEREG :Save device registers
00000000°'GF 16 029 } 21 JSB G*ERLSDEVICERR ;:Log the error
857 1 6§ : This entry point is used by the timeout routine. It is
572 1264 ; necessary to enter here to avoid overwriting the register
8;; } 22 : save area in the UCB that was written by the timeout routine.
§72 1267 DD_RETRY:
& 10 0572 1268 BS88 RSSET CONTROLLER ;Reset the device controller
OF 50 59 574 1269 BLBC RO,108 :Branch if controller init failure
0080 C5 97 0577 1270 DECB  UCBSB_ERTCNT(RS) :Decrement error retry count
09 15 0578 12N BLEQ 108 :Branch if no retries left
OF EO 0570 1 7; BBS #10SV_INHRETRY,~ :Branch if no retry requested
03 009A (5 0S7F 127 UCBSW_FUNC(RS) 108 :
FO7D 31 0583 1274 BRW DD_TRYAGN ;Retry 1/0 function
50 00CC C5 B0 0586 1275 108: MOVW  UCBSL_DD_BUFWIN(RS) ,R0 ;Restore the error status code
AF 1N 8;33 } ;9 BRE DD_EXTTY ;Exit the driver

"¢ 4
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TIMEOUT and POWERFAIL recovery -SEP=19 12:11 [DRIVER.SRCIDDDRIVER.MAR; 1

g } 78 2 .SBTTL TIMEOUT and POWERFAIL recovery
D 1281 : This routine is called in the event of a device timeout.
D 1 ; : The timeout could be caused by a ; flure of the TUS8 hardware
D 3 : or the hardware connecting the TUS8 to the host machine, or
g } g : the host machine could have undergone powerfail recovery.
D 1 ; Input:
i
D 1 s 3 IPL = Device IPL
580 1 3 (SP) = Return address
g D 1290 ; RO=-R3 = Scratch
D 1291 ; R4 = (SR address
580 1 9; : RS = UCB address
58D 1293 ;--
S8D 1294
58D 1295 DD_TIME_OUT:
0000 30 0580 1 9? BSBW DD_SAVEREG ;Move registers into UCB
51 & 05 129 CLRL R1 ;Prepare to disable interrupts
0305 0 0592 1298 BSBW RCSR ;Disable receive interrupts
02F3 0 0595 1299 BSBW SCSR ;:Disable transmit interrupts
598 1300 SETIPL UCBSB_FIPL(RS) sLower [PL to FIPL
05 E& 059C 1301 BBSC #UCBSY_POWER, - sPower failure?
14 64 AS 59 1 o§ UCBSW_STS(RS) ,DD_PWF  :Branch if yes
00000000°GF 16 05A1 130 JSB G*ERLSDEVICTMO :Log timeout error
Og ES 05A7 1 86 BBCC #UCBSV tlnogr.- ;Reset status
00 64 A 0SA9 1305 uCBSw _STS(RS),108 :
022C 8F 3C OSAC 1306 108: MOVZWL #SS$_TIMEOUT,- ;Save the timeout status
00CC €5 osag 1307 UCBSC_DD_BUFWIN(RS) :
BD 11 0583 1308 BRB DD_RETRY ;Init the controller and retry the 1/0
0585 1309
0585 1310
0585 1311
0585 1 1; :
0585 1313 ; pD_PwFf
0585 1314 ; :
0585 1315 ; This routine is branched after the device timeout caused by
0585 1 1? : 8 powerfail. The I/0 operation is retried. Note that the
0585 1317 : controller has already been reset by the unit initialization
0585 1 13 ; routines, which are called by the operating system as part
0585 1319 ; of its normal powerfail recovery.
0585 1320 ;
0585 1321 Dp_PwF: ; ;
FCBB 31 0585 1322 BRW DD_RESTARTIO ;Start function over again
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RESET_CONTRO -SEP-193‘ 88:12: 1 DRIVER.SRCIDDDRIVER.MAR:1 9
g } = .SBTTL RESET_CONTROLLER '
88 1 : RESET_CONTROLLER
88 1 E This routine will so; the device controller to a known state.
588 1 : To initialize the TUS8 controller, it is necessary to perform
gg } : the following steps:
588 1332 : - Set the BREAK bit in the transmitter CSR and hold
588 1 3 it for at least two character times.
588 1 3 = Clear the Break bit.
S88 1 5 = Dump the receiver buffer. The contents are unimportant.
S88 1 3 - Send two INIT characters.
S88 1 : - Du-F the reciever buffer. The response must be equal to
gg } : DD_FLAG_CONT. If not, the initialization sequence failed.
588 1 ; The initialization sequence must be done with IPL equal to IPL_POWER
gg } : to lock out all interrupts.
588 1 3 Input:
0588 1 :
0588 1 : RO-R3 = Scratch
858 1 : R& = (SR address
S88 1 3 RS = UCB addres
0588 1 3
0588 1 ; Output:
0588 1 3
8238 } 3 RO = SSS_NORMAL if the reset worked, SSS_CTRLERR if not.
ei 1353 °
8§g } RESET_CONTROLLER:
ggg } E Set the BREAK condition. C(lear it after a short wait.
51 01 3¢ 0588 1 MOVZWL #DD_XCSR_M_BREAK,R1 :Put BREAK into Rl
588 1 DSBINT :Disable interrupts
02cC7 30 SC1 1 BSBW SCSR :Set BREAK condition
SC4 1 TIMEWALT #<2+«MAXCHRTIM>,#1,#0,¥ ;Loop for 2 character times
51 & 05¢eB 1 CLRL R1 :Clear R1
0298 0 gsb } BSBW SCSR ;:Clear break condition
g: } : Dump the receiver buffer.
FC23 30 §g: } BsBw DUMP_RECVR_BUF ;:Dump buffer and discard contents
g: } : Send two INIT characters.
SO 00D4 C5 DE O5F% 1 MOVAL  UCBSL DD _MSGPKT(RS) R0 :Get address of buffer pointer
CE C5 E O5f8 1 MOVAW +UCBSL BD_BUFHIN(Rﬁ).(Rb):Got address of message buffer
00 80 404 BF B SFD 1 MOVW #TW0_INTTS 8(R0O) :Put INIT characters into buffer
04 AD g 03 1 MOVW #2,4TRO) :Save # of bytes to send
FBA 8 1 BSBW  SND_PKT_NOINT :Send the packet
10 5 3 6 e } BLBC RO,208 :Branch if error
80 1 : The controller should respond with a DD_FLAG_CONT,
680 1 ; 1f it does not, then exit with a controller érror.
D 1 ; RO will contain a meaningful status code on return
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E CARTRIDGE DIIVE‘ 12-5 P=-1984 88:13:;3 AX/VMS Macro V04-00 P
-SEP-1984 :12: 11 DRIVER.SRCIDDDRIVER.MAR;1
: from dump_recvr_buf. :
BSBY  DUMP_RECVR _BUF :Get controller response
MOVZIWL #SSSTNORMAL,RO ;Assume success status
CMPB #00_FLAG_CONT,R1 ;:Is it the correct response?
BEOQL 20% :Branch if true
MOVZWL #SSS_CTRLERR,RO ;Set error status
208 ENBINT ;Enable interrupts

RSB sReturn
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ng-bgs REGISTER DUMP ROUTINE -SEP-138‘ 88:12: 1 C(DRIVER.SRCIDDDRIVER.MAR;1
} } 9% o SBTTL REGISTER DUMP ROUTINE
6g1 1 §‘ : DD_REGDUMP = REGISTER DUMP ROUTINE
6ol 1 35 : FUNCTIONAL DESCRIPTION:
621 1 99 : This routine is called to save the device registers in a specified
621 1 93 ; buffer. It is called from the device error Logging routine and from
g } }‘90 : the diagnostic buffer fill routine.
621 1401 : INPUTS:
621 14 ; : RO = ADDRESS OF REGISTER SAVE BUFFER
621 14035 ; R4& = ADDRESS OF DEVICE CONTROL STATUS REGISTER
621 14064 ; RS= ADDRESS OF UNIT CONTROL BLOCK
0621 1405 ; OUTPUTS:
621 14 9 3 DEVICE REGISTERS ARE MOVED INTO THE SPECIFIED BUFFER,
621 1407 ; RO CONTAINS THE ADDRESS OF THE NEXT EMPTY LONGWORD IN THE BUFFER.
0621 1408 ; ALL REGISTERS EXCEPT R1 AND RZ2 ARE PRESERVED.
0621 1409 ;
0621 161? --
0621 1411 DD_REGDUMP:
80 08 DO 0621 141; MOVL #0D_ERRBUF _LEN_L,(RO)+ ;Insert # of longwords dumped
52 04 0 0624 141 MOVL #DD "NUM_REGS,R? ;Store number of registers
51  00DA (5 E 0627 1414 MOVAW  UCBSW_DB_XCSR(RS) ,R1 :Get address of first ro?.
80 81 C 062C 1415 108: MOVZWL (R1)+,(RO)+ ;:Dump registers into buffer
FA 52 FS 82 Fo1416 SOBGTR R2,108 :1f GTR = more to go
82 }2}3 : Now dump the Command and End packets to the error buffer.
52 07 00 06 1420 ° MOVL #7 .R2 ;Get length of combined packets
80 81 DO 0635 1421 208: MOVL (R1)+, (RO)+ ;Dump longword to buffer
FA 52 FS 0638 14 g SOBGTR R2,20§ :1f GTR = more to go
05 0638 14 RSB ;Return

Pa 35
> (1)
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V8‘°608 INTERRUPT SERVICE ROUTINE g-SEP-19gb 88:12: 1 DRIVER.SRCIDDDRIVER.MAR; 1 v (1)
g C 1425 LSBTTL INTERRUPT SERVICE ROUTINE
6 E }2 ’ 500
g E }2 g : DDSINT = TUSB INTERRUPT ROUTINE
63C 14 ? E This routine is entered via a JSB instruction when an
g E }2 ; interrupt occurs. The state of the stack on entry is:
63C 14 i : 0(SP) = ADDRESS OF IDB ADDRESS.
65C 1634 ; &(SP) = SAVED RO.
63C 1435 ; (SP) = SAVED R1.
g C 14 3 (SP) = SAVED Ri.
C 14 3 16(SP) = SAVED RS.
63C 1438 ; (SP) = SAVED R4.
63C 1439 ; 4(SP) = SAVED RS.
63C 1440 ; S(SP) = SAVED INTERRUPT PC
g E }221 : (SP) = INTERRUPT PSL.
63C 1645 : Interrupt dispatching occurs as follows:
S 14 G
53 95 0 §6 C 166? =7 MoVl a(sP)+,R3 :Get IDB address
54 6 D 063F 14é MOv@  (R3),Ré :Get CSR and UCB address
53 10 A5 7D 0642 1448 MovaQ UCBSL _FR3(RS),R3 :Restore R3 and Ré
01 E1 0646 1449 BBC #UCBSY _INT,- 1t clr =interrupt not expected
03 64 AS 48 1450 UCBSW_STS(RS),DD_UNSOLNT
CBS 17 064B 1451 JMP iUCBSC_FPC(RSS ;Jump to interrupt ret. address
gts }23& DD_UNSOLNT:
225 }2;2 3 In order to dismiss the interrupt, the receiver buffer must be read.
00 E 66§ 155? ’ BBC #0D_V_CONSOLE ,~ ;:Branch if not console device
06 00CA €S 650 145 UCBSWTTUSBSTS(RS) ,208 ;
51 1D DB 0654 1458 MFPR #PRS CSRD,R1 :sRead buffer for CONSOLE TUuS8
3F BA 0657 1459 108: POPR #*M<RO,R1,R2,R3,R4,R5> :Restore RO-RS
02 0659 1460 REI :Dismiss the interrupt
51 02 AL BO 065A 1461 20%: MOVW DD _RBUF (R&) ,R1 :Read buffer for UNIBUS TUS8
F7 N 8225 }225 R 108 :Dismiss the interrupt
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00000 LOCAL SUBROUTINES §oSEp-1080 00:12:47 YOnIvER. acoo uRtvoR mans1 To%t 11,

25 .SBTTL LOCAL SUBROUTINES
s 4e

: DD_SAVEREG

: ABSTRACT: Store the device registers in the UCB, so they may
3 Llater be passed to the error logger.
: INPUT R4 = CSR Address

RS = UCB address
: OUTPUT: Registers saved in U(B.
; SIDE EFFECTS: RO,R2 are over-written.

Note that for CONSOLE devices, the xmitter buffer is

8 write-only register. (ode around this by saving the
1.080 of the buffer as it is loaded in the routine
SEND_PACKET. Also note that the MFPR instruction has
a longword context, so the CONSOLE devices registers
must be saved caroiully. so other lLocations in the UCB
are not overwritten.
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6D_SAVEREG: ;Save device registers.
52 O00DA C5 3E MOVAW  UCBSK_DD_REGBUF (R5) ,R2 ;Get address of buffer
02 El B8BC #0D V_CONSOLE.- :Branch if not console device
12 20(A C UCBSW TUSBSTS(RS) 108
0 15 D 8663 MF PR #PRS Ssrs.ao ;Get xmitter CSR
8 5 8 69? MOVW RO, (R2)+ :Save xmitter (SR
02A2 1iC DB 06 MFPR  #PRS_CSRS,2(R2) :Save receiver (SR
5 10 DB 0675 MFPR #PRS CgRD.RO :Get receiver buffer
04 A2 S0 82 678 MOVW RO,4TR2) ;Save receiver buffer
67C RSB ;Return
85 04 A& BO 067D 108: MOVW DD_XCSR(R&), (R2)+ ;Save xmitter CSR
8 06 A6 BO 0681 MOVW DD_XBUF (R4) , (R2) + ;:Save xmitter buffer
82 64 BO 0685 MOVW DD_RCSR(R&) , (R2)+ :Save receiver (SR
82 02 A4 80 86 8 MOVW DD_RBUF (R4), (R2) + :Save receiver buffer
5 068C RSB ;Return

SRR s e = A S R S N
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V86-608 g’ S£ 88:12: 1 DRIVER.SRCIDDDRIVER.MAR; 1 9 (1)

.SBTTL GET_PACKET_C

<+
*

GET_PACKET_C

ABSTRACT: Get a message packet from a console TU5S8. Because of
the unique nature the TUS8, this routine is optimized
for speed. The TUS8 generates an inordinate number of
interrupts, and can use a Large fraction of the processor
during normal operation. In order to reduce overhead, some
extreme measures have been taken in the coding of this routine.

INPUT : R4 = CSR address
RS = UCB address

UCBSL _DD_MSGPKT(RS) = Message packet buffer address
UCBSW_DD_MSGLEN(RS) = Message packet buffer Length
OUTPUT: None.
NOTES: 1) This routine enables the device interrupts at the

boginning of the message packet and does not
disable them until the entire message packet has
been transferred.

2) The WFIKPCH macro is not used. Instead, the code
is placed inline to avoid the cost in time inherent
in the macro.

3) To save the overhead of I0OFORKing after each byte
transferred, the routine will not IOFORK until
the entire message packet has been transferred.

&) The large time (40 seconds) spent waiting for g device timeout
is necessary because of the slowness of the TUS8. It takes on
the order of 30 - 40 seconds for the device to position the
tape from one end of the cartridge to another.

‘n e 00 B0 8080809009090 80800009090909090900000000000000090009090800000008e0e800e0ese
[}
?

ET_PACKET _C: ;Get a message packet
; The following code is done only once, to set up
: for the optimized interrupt service (oop.
009¢C €S ge X MOVL  (SP)+,UCBSL DPC(RS) ;Store return address
0040 8F BiCw SUCBSH tlnogt.- ;Clear timeout occurred bit
64 AS uCBsw_STS(RS) :

If this is an MRSP TUSB then set the interrupt dispatch address to
point to the code that will handle the MRSP protocol. Otherwise
set the dipatch address to a routine to handle the normal RSP TUSS.

MOVAL L*3008,UCBSL _FPC(RS) :Assume this is an MRSP TUSS.
B88S #0D V SEHRS - :Branch if we are to use MRSP
8sTs{rs),108

UCBSW TV s
MOVAL L‘ZSOC.UCBSL-FP((ﬁS) ;Set address for RSP TUS8

LA PR TR TN T

0C AS 00000666'5!

ocns olbodsia.
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SEP=-1984 DRIVER.SRCIDDDRIVER.MAR; 1 (N

MOVL UCBSL _DD H'EPKT(RS).- ;Get address of message packet
UCBSL“FRS(RS) ;

MOVZWL UCBSW_DD HS&%EN(RS) - -Got length of message
UCBSLFRZ (R

DSBINT UCBSB DIPL(RS) $ device intorrupts

MTPR #0D RCSR M _RIE,#PRS CSRS Enlblo nterrup

BISW sgggans;g?zggain,xnr.- ;Set INTERRUPT and TIMEOUT enabled

ADDLS  #LONG WAIT,= :Compute timeout time for entire transfer.
G EXESGL ABSTIM, - This will save recomputing it for each
UCBSL_DUETIM(RSS :byte transferred.

This code is executed for the first byte received from the device.

ALl succeeding interrupts for bytes b¥tos received will go through
another path, which is faster. This is done to save several
instructions that need not be executed again. Note for this path

thc IPL must be rcstorod before returning to the caller's caller.
Failure to go so will cause a BUGCHECK in the fork process dispatcher.
Note that R3 and RA havo already been saved, so it is not necessary

to do so again. Also note that since interrupts and timeouts are not
disabled until all the data has been transfered, it is not necessary
to set the INTERRUPT and TIMEOUT enable bits for each byte transforred.
For that reason, the timeout time is computed only once, and is large
enou h to gllou time to transfer the maximum number of Gytos possible,
whic 178 bytes of data plus some RSP protocol overhead.

ENBINT :Allow device interrupts
RSB Roturn
.WORD DD_TIME_OUT=-.

fosot to timeout routine
This is the fast interrupt servic loop for HRSP protocol
data transfers. This path exists to save testi ng the MRSP
bit in the UCB for each byte transferred. Note that the intcrrupt
is dispatched here to avoid the cost of an RSB back to the device's
interrupt dispatcher. Of course the interrupt dispatcher JMPs here.

Mova aS.UCBSL FR3(RS) :Save R3 and R4

POPR #*M<RO,RT,R2,R3,R4,R5> :Restore registers from the interrupt
RE] Disniss the interrupt

.WORD DD_TIME_OUT-.

Oflsot to timeout routine
Dump the rocoivor buffor (word sized) into R1.
After saving the data, scknoulcdge the receipt of the data.
This will cause the TUS8 to send the next byte, if any.

MFPR #PRS_CSRD,R ;Dump receiver buffer to R1
MTPR #ACK CHAR,#PRS_CSTD ;Send ack. charactor

MOVB R1,(R ) :Put b‘te n message buffer
SOBGTR R&.2008 if more to go

The data has been transferred. Disable device interrupts
and create a fork process to continue on with the 1/0 operation.

MIPR #0,#PRS CSRS :Disable device intorrug
BICW outisn tln'gcasn INT,= (loar INTERRUPT and TIMEOUT enabled

PUSHAB s g

'Branc

.Sot return address of ‘‘caller's caller"
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GEY_PACKgY.( g-SEP-Ig& 88137? !DRIVER.SRCJDDDRIVER.HAR;1 9 (1)
F 16 10FORK ;Get back to fork context
50 8838 8F ?s E 1 ? MOVZIWL #SS$ _DATAOVERUN,RO ;Always return overrun status
09C 05 ; : } i JMP SUCBSL_DPC(RS) ;Return
70C 1694 : Check for data overrun. If an overrun occurred, disable
70C 12 ? 3 device interrupts and get back to fork context. Then
70C 1 9 ] reset the con}rollor. Note that no overruns will (should)
70C 1627 ; occur when g‘ ng MRSP, so this test does not have to be made
; E }g s : for MRSP TUS8s.
FEBY 070C 1630 ° .WORD DD _TIME OUT-. ;0ffset to timeout routine
gl 10 08 07 i 1631 600%: MFPR #PRS_CSRD,R1 :Dump receiver buffer to R1
DS ST OfF E1 07 16 ; BBC #0D0_RBUF _V_ERROR,R1,4008:Branch if no overrun
009C CS FFFFFE4Y EF DE 0715 16 MOVAL &“CUNY.EIRUR.UCB‘L-ﬁPC(Rs):Return to controller reset routine
p0 N 7'E 1634 BRB 00% :Branch to common exit code
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382!655' SELgEgAggg?SCYAPE e g g- EP-19gL 88:13:?1 DRIVER.SRCIDDDRIVER.MAR; 1 (
7 1 9 SBTTL SEND_PACKET_C
6 168
; }g‘ﬁ : SEND_PACKET_C
: : ket to a console TUS8. Because of
; 1221 : st fﬁ?du:133:’33§u53° ¢ the Tu§ , this routine is optimized
7 166§ : for speed. The TUS8 generates an inordinate number of
700 1644 : interrupts, and can use a Large fraction of the processor
7 1645 E during normal operation. In order to reduce overhoo?. sonei
; }629 : extreme measures have been taken in the coding of this routine.
7 124 : INPUT: R4 = CSR address
; 16‘8 : REB;Lugg 32255??as) = Message packet buffer address
; }gg? E 3CSSH:DD:HSGLEN(RS) = Message packet buffer length
7 1652 :
7 1655 : OUTPUT: None.
7 1654 ;
7 }ggs : NOTES:
; 1659 : 1) This routine enables the device interrupts at the
07 1658 ; beginning of the message packet and does not
7 1659 : disable ghem until the entire message packet has
87 1660 E been transferred.
07 1661 ;
: FIKPCH ro is not used. Instead, the code
8; }ggi E - I:.praéodcinr?:o to avoid the cost in t{ne inherent
07 166; : in the macro.
07 1665 ;
* the overhead of IOFORKing after each byte
; }229 : ” I?.::?:rreﬁ. :he routine will not IOFORK until
7 1668 : the entire message packet has been transferred.
07 16;9 3
8758 1879 :--
0; }2;; SEND_PACKET _C: :Send a message packet (console)
7 1674 ; The following code needs to be done only once, to
; }g;S 3 set things up for the interrupt service loop.
: :St return address £
- 8360 gE 22 ; }g;? g?gh 53?3§i"$?'t ng(RS) :ELS:: tin:out occurred bit
0000 OA.AS ; }275 MOVAL Esgsg!saéé:L)FPC(RS) ESovo interrupt dispatch address
wgotnd iy 0582 E; g ; 1681 MOVL UCB:L_égs?gggK!(RS).- :Get address of message packet
0033 :g 3C ; }2 ; MOVZWL 3@5:&:?3‘?3g%EN(RS).- ;cct length of message
ow w b R BT BN e il o i e
I g 3§ 28 O7es 1683 B15y :8%g§n:$§?;¥§a£n_lnt.- S 5ot INTERRUPT and TIMEOUT enabled
64 A 74F 16 UCBSW_ :c ¢
- ;Compute timeout time for entire transfer.
'é? 4 ; }g § . zkg=g'gc1155!lﬂ - :Thiguuill save recomputing it for each
758 1691 UCBSL _DUETIM(RSS ibyte transferred.
s 75A 1692 ; =

B
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E 82-&88 SEND _PACKET _C -SEP-1836 88:12:?1 DRIVER.SRCIDDDRIVER.MAR; 1 (1
5 75A 1693 ; This code is ox’cutcd for the first byte received from the device.
i 75A 1694 ; ALl succeeding interrupts for bytes bites received will go through
75A 1695 ; another path, which is faster. This is done to save several
f 75A 1699 3 instructions that need not be executed again. Note for this path
; I5A 1697 ; the IPL must be restored before returning to the caller's caller,
| 75A 1693 3 Failure to go so will cause a BUGCHECK in the fork process dispatcher.
? 75A 199 : Note that RS and R4 have already ?oon aved, so it is not necessary
l 75A 1 3 to do so again. Also note that since interrupts and timeouts are not
| 75A 1701 ; disabled until all the data has been transfered, it is not necessary
' 75A 17 i : to set the INTERRUPT and TIMEOUT enable bits for each byte transferred.
75A 1703 ; For that reason, :ho timeout time is computed only once, and is large
75A 1706 ; enough to allow time to transfer the maximum number of bytes possible,
; : }; ? 3 which is 128 bytes of data plus some RSP protocol overhead.
75A 17 9 foos: EnBINT ;Allow device interrupts
25 750 17 3 RSB ;Return
FEZF ;6 };10 .WORD DD_TIME_OUT=-, :0ffset to timeout routine
760 1711 : This is the second and faster path through the wait-for-
76 171; 3 interrupt-and-keep-channel logic. It is reasonable to have
760 1713 ; two paths, as the first path is only needed for the first
760 1714 ; byte sent, and there will always be at least 14 bytes (the .
760 1715 ; length of a command packet) sent. This path saves two instructions,
760 1719 3 as 't would be necessary to save and restore the IPL in the
760 1717 ; other path. Note that the interrupt is dismissed here. This
760 1718 ; is to save the nocossar¥ RSB to return to the interrupt dispatcher.
0760 1719 ; Of course the driver's interrupt dispatch JMPs to the location
;gg }; ? : stored in UCBSL_FPC within the device UCB.
7 7 0$: MOva R3,UCBSL_FR3(RS) ;Save R3 and R4
o gg SR 722 ;7 i ;gOS: POPR #*M<RO,RT,R2,R3,R4 RS> ;Restore registers from the interrupt
gZ 766 1724 RE! ;:Dismiss the interrupt
FE26 ;29 }; b .WORD  DD_TIME_OUT~-, ;0ffset to timeout routine
769 17 9 : Get the data byte from the packet buffer and send it
769 1728 ; to the device. If there is more data to send, go through
;gg }; 8 3 the second wait-for-interrupt-keep-channel path.
51 3 9A 0769 1731 %008 MOVZBL (R3)+,R1 ;Get data b‘to and point to next byte
1F S1 DA 076C 17 MTPR  R1,#PRS _CSTD :Send data byte ,
00pC €S 8.0 N 76F 17 MOVW R1,UCB$@_DD_XBUF (RS) ;Save data byte (register is write-only)
E9 S¢ F ;7; }; g SOBGTR R&4,200% :Loop if more data
77 17 9 ; The data has been transferred. Disable deyice interrupts
;;; }; s and create a fork process to continue on with the 1/0 operation.
03 AA Q777 17 3 4 BICW #UCBEM 1IH!¥CBSH_INT.- ;Clear INTERRUPT and TIMEOUT enabled
| 64 AS 779 1740 uCBSW _STS(RS) : :
| 1€ 00 DA 0778 1741 MTPR  #0,#PRS_(STS :Disable device interrupts z
FFFFFFED EF F Q77¢ 174 PUSHAB L2508 ;Set return address of "‘caller's caller
73& 174 10FORK ;Get back to fork context
009C DS 17 7BA 1744 JAP SUCBSL _DPC(RS) sReturn
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: If this is an MRSP TUS8 then set the interrupt dispatch address to
; point to the code that will handle the MRSP protocol. Otherwise
; set the dipatch address to a routine to handle the normal RSP Tuss.

MOVAL L*3008.,UCBSL _FPC(RS) :Assume this is an MRSP TUSS.

BBS #0D V_USEHRSP - ;:Branch if we are to use MRSP
UCBSW TUSBSTS(RS) 108

MOVAL  L*6008,UCBSL_FPC(RS)  ;Set address for RSP TUS8

0C AS 000007(1'5! 08

X 17%: B

&
DRIVER - TUS8 DC100 TAPE CARTRIDGE DRIVES 16=-SEP=-1984 :19:23 yAX/VMS Macro v04=00 Page 43 o0C
386-658 GET_PACKET_U -SEP- 9!‘ 88:!2: 1 DRIVER.SRCIDDDRIVER.MAR; 1 v (1) Pse
7 176 LSBTT T_PACKET
; g }i:? - SBTTL GET_PACKET_U
; E };‘3 : GET_PACKET_U
78 17 ? : ABSTRACT: Get a message packet from a gnibus TUS8. Because of PSE
78 17 ; 2 the unique nature the TUS8, this routine is optimized el
78E 1753 ; for speed. The TU58 generates an inordinate number of .
78E 1754 ; interrupts, and can use a lLarge fraction of the processor ' SAE
78E 1755 ; during normal operation. In order to reduce overhead, some 133
; E }; ? : extreme measures have been taken in the coding of this routine. | $34
78E 17 3 : INPUT: R = CSR address
786 1759 ; RS = UCB address
78 1760 ; UCBSL _DD_MSGPKT(RS) = Message packet buffer address
; E };21 : UCBSW_DD_MSGLEN(RS) = Message packet buffer Length | P
078E 176§ : OUTPUT: None. | -
i i
87 E 1763 : NOTES: 1) This routine enables the device interrupts at the , Pas
78 1767 ; boginning of the message packet and does not ’ Syn
O78E 1768 ; disable them until the entire message packet has : Pas
8;3% };?8 : been transferred. ; gz:
078E 1771 : 2) The WFIKPCH macro is not used. Instead, the code ' Cre
078E 177§ : is placed inline to avoid the cost in time inherent | Ass
O;gs };;‘ 3 in the macro. ﬁ ™
: | €
§7 E 1775 ; 3) To save the overhead of IOFORKing after each byte 159
78E 1779 : transferred, the routine will not IOFORK until ; The
0; E };; : the entire message packet has been transferred. | }5
87 E 1773 ; &) The large time (40 seconds) Sf!ﬂt waiting for a device timeout é
078E 1730 F is necessar; ecause of the slowness of the TUS8. It takes on :
87 E 1781 ; the order of 30 - 40 seconds for the device to position the |
0; : }; i 3 tape from one end of the cartridge to another.
i [
; E }; 9 GET_PACKET_U: ;:Get a message packet | _:g
78 1788 : The following code is done only once, to set up | To1
; E }; 3 for the optimized interrupt service (oop. 261
009C C5 86 DO 0786 1791 ° MOVL  (SP)+,UCBSL DPC(RS) ;Store return address
040 BF AA 0793 179 BICW FUCBSM TlHO?T.* ;Clear timeout occurred bit . The
64 AS 79 };g UCBSW_STS(RS) 3
179
179
179
179
}79
i
180
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MOVL UCBSL _DD_MSGPKT(RS),- ;Get address of message packet
UCBSL FR3(RS) :

MOVL  R& gcasL FR4 (RS) :Save CSR address

DSBINT UCBSB DIPL(RS) ‘Lock out device interrupts

MOVW  #DD _RCSR M _RIE,DD _RCSR(R&);Enable receiver interrupts

BISW Ggggansggfggga!n_rut.- ;Set INTERRUPT and TIMEOUT enabled

ADDLY  #LONG WAIT,=- Eto?puto timeout time for entire transfer.
GEXESGL_ABSTIM, - ;:This will save recomputing it for each
UCBSL _DUETIM(RSS :byte transferred.

This code is executed for the first byte received from the device.

ALl succeeding interrupts for bytes bytes received will go through
another path, which is faster. This is done to save several
instructions that need not be executed again. Note for this path

the IPL must be restored before returning to the caller's caller.
Failure to go so will cause a BUGCHECK in the fork process dispatcher.
Note that R3 and R4 have already been saved, so it is not necessary

to do so again. Also note that since interrupts and timeouts are not
disabled until all the data has been transfered, it is not necessary
to set the INTERRUPT and TIMEOUT enable bits for each byte transferred.
For that reason, the timeout time is computed only once, and is lar?e
enough to allow time to transfer the maximum number of bytes possible,
which is 128 bytes of data plus some RSP protocol overhead.

ENBINT sAllow device interrupts
RSB sReturn
.WORD DD_TIME_OUT=-. :0ffset to timeout routine

This is the fast interrupt servic loop for MRSP protocol

data transfers. This path exists to save testing the MRSP

bit in the UCB for each byte transferred. Note that the interrupt
is dispatched here to avoid the cost of an RSB back to the device's
interrupt dispatcher. Of course the interrupt dispatcher JMPs here.

Mova R3,UCBSL_FR3(RS) ;:Save R3 and Ré

POPR #*M<RO,RT,R2,R3,R4,R5> ;Restore registers from the interrupt
RE] ;:Dismiss the interrupt

.WORD DD_TIME_OUT-, ;0ffset to timeout routine

Dump the receiver buffer (word sized) into R1.
After saving the data, acknowledge the receipt of the data.
This will cause the TU5S8 to send the next byte, if any.

MOVZIWL DD_RBUF (R4) ,R1

MOVW #ATK guAR.Dﬁ BUF(R4)  ;Send ack. character

MOVB R1,(R3)+ ;Put byte in message buffer
DECW SSSSH_DD_HSGLEN(RS) ;Decrement byte count

BGTR $ ;Branch if more to go

;Dump receiver buffer to R1

The data has been transferred. Disable device interrupts
and create a fork process to continue on with the 1/0 operation.

MOVW #0,0D_RCSR(R4) ;:Disable receiver interrugﬁs
BICW IUfBSIS}g?éggﬂsn_lNT.- :Clear INTERRUPT and TIMEOUT enabled

chgﬂ :
PUSHAB L*“250% :Set return address of ‘‘caller's caller"
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occur when
for MRSP TU

.WORD  DD_TIME OUT=,
MOVZWL DDZRBUF TR4),R Dump
BBC #00 RBUF vV GRROR R1,4008: Branch if no overrun
MOVAL gacﬁut EIRUR ucB$L_OPC (RS

g ) P-Igg6 88 lg i! AX/VMS Macro V04-00

DRIVER.SRCIDDDRIVER.MAR; 1

10FOR ;Get back to fork context
HOVZHL #55% DATAOVERUN,RO ;sAlways return overrun status
JMP SUCBSL _DPC(RS) ;Return

Check for data overrun. If an overrun occurred, disable
device interrupts and get back to fork context. Then
reset the con

srollnr. Note that no overruns will (should)
ng MRSP, so this test does not have to be made

Offsot to timeout routine
receiver buffer to R1

Branch to common exit code

Page 45
v (1)

) ;Return to controller reset routine
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26 SBTTL SEND_PACKET_U

+4

3 : SEND_PACKET_U

|
|
' ABSTRACT: Send a message packet to 2 gnibus TUS8. Because of
! the unique nature g; the TU38, this routine is optimized

| for speed. The TUS8 generates an inordinate number of

| interrupts, and can use a large fraction of the processor
during normal operation. In order to reduce overhead, some

extreme measures have been taken in the coding of this routine.

INPUT: R4 = CSR address
RS = UCB address
UCBSL _DD_MSGPKT(RS) = Message packet buffer address
1'CBSW_DD_MSGLEN(RS) = Message packet buffer Length

OUTPUT: None.
NOTES:

e

0 O O O O O VO 0000000000000 N~~~
WSS N = O OO NNV i) = O
-

[P AT TR DA TR TR PR TR PR PE PR TR PEFE PE TR PR TR TR PE TR P TR TR Y T Y Y TN

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
i |
8 1 93 1) This routine enables the device interrupts at the
8 1898 boginning of the message packet and does not
08 1399 disable them until the entire message packet has
een transferred.
1 10 o B
08 190; 2) The WFIKPCH macro is not used. Instead, the code
08 190 is placed inline to avoid the cost in time inherent
8§ }ggg in the macro.
0 1909 3) To save the overhead of I0FORKing after each byte
08 190 transferred, the routine will not IOFORK until
08 }888 the entire message packet has been transferred.
1910 ;-- '
§§ }3}1 END_PACKET_U: ;Send a message packet (unibus)
03 191; 3 The following code needs to be done only once, to
g }3}; : set things up for the interrupt service loop.
009C (5 gE 00 1919 MOVL (SP)+,UCBSL_DPC(RS) ;Store return address :
0040 BF AA 191 BICW #UCBSM tlnogr.- ;Clear timeout occurred bit
64 AS C 1913 chtu STS(RS) :
0C AS 00000869'EF 08 g 191 MOVAL  L*300%,UCBSL_FPC(RS) ;Save interrupt dispatch address
00D4 C5 D 1920 MOVL UcBsL_bD HS?PKT(RS).- ;Get address of message packet
10 AS A 1921 UCBSLFRS(RS) :
14 A5 5¢ DO 19 i MOVL R4 2C33L FR&(RS) :Save (SR address
40 19 DSBINT UCBSB _DIPL(RS) :Lock out device interrupts
I 04 AL 0040 BF 28 &7 1924 MOVW #0D XCSR M TIE,.DD XCSR(R4):Enable transmitter interrupts
0; 4D 1925 BISW #UCBSM !Il?gCB‘H,TNt.- ;Set INTERRUPT and TIMEOUT enabled
64 A 4F 19 9 UCBSW_STS(RS) S
3% O 51 19 ADDLS  #LONG WAIT,- ;Compute timeout time for entire transfer.
00000000 ° GF g 19 s G EXESGL _ABSTIM, - :This will save recomputing it for each
o ;byte transferred.
6C AS ¢ }3 ? UCBSL_DUETIM(RSS b ferred
SA 1931 ; This code is executed for the first byte received from the device.
SA 1932 ; ALl succeeding interrupts for bytes bytes received will go through
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another path, which is faster. This is done to save several
instructions that need not be executed again. Note for this path

the IPL must be restored before returning to the caller's caller.
Failure to go s0 will cause a BUGCHECK in the fork process dispatcher.
Note that RS and R4 have already been saved, so it is not necessary

to do so again. Also note that since interrupts and timeouts are not
disabled until all the data has been transfered, it is not necessary
to set the INTERRUPT and TIHEO?T enable bits for each byte transferred.
For that reason, the timeout time is computed only once, and is large
enough to s&lou time to transfer the maximum number of Gytts possible,
which is 128 bytes of data plus some RSP protocol overhead.

008: ENBINT ;Allow device interrupts
RSB sReturn
.WORD DD_TIME_OUT=-, ;0ffset to timeout routine

This is the second and faster path through the wait-for-
interrupt-and-keep-channel loqic. It is reasonable to have

two paths, as the first path 1s only needed for the first

byte sent, and there will always be at lLeast 14 bytes (the

length of a command packet) sent. This path saves two instructions,
as 1t would be necessary to save and restore the IPL in the

other path. Note that the interrupt is dismissed here. This

is to save the noccssar; RSB to return to the interrupt dispatcher.
Of course the driver's interrupt dispatch JMPs to the location
stored in UCBSL_FPC within the device U(B.

0$: MOova R3,UCBSL_FR3(RS) ;Save R3 and Ré

0$: POPR #*M<RO,RT,R2,R3,R4,R5> ;Restore registers from the interrupt
REI ;Dismiss the interrupt

.WORD DD_TIME_OUT=-, ;0ffset to timeout routine

Get the data byte from the packet buffer and send it
to the device. If there is more data to send, go through
the second wait-for-interrupt-keep-channel path.

$008: MOVZBW (R3)+,DD_XBUF (R4) :Send the data to the TUS8
DECW gCBSU,DD_HSGLEN(RS) :Decrement byte count
BGTR 00$ :Branch if more to send

The data has been transferred. Disable device interrupts
and create a fork process to continue on with the 1/0 operation.

BICwW #UCBSM Tln!gCBSH-INT.- ;Clear INTERRUPT and TIMEOUT enabled
Ugﬁ‘U-STS(R ) :
MOovW ’ go XCSR(R&) :Disable transmitter interrupts <
PUSHAB L*250% :Set return address of '‘caller's caller
10FORK ;Get back to fork context

JMP aUCBSL _DPC(RS) ;Return
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e i
} ; § SCSR
}% 9 : ABSTRACT: Update the transmitter (SR with the data in R1.
1 3 : INPUT: R1 = CSR image
}9 "J : R4 = CSR address
}g;;i : OUTPUT: CSR updated
i§§g * SIDE EFFECTS: None
0 £l }ggs Scsh BBC #0D Vv _CON E B hif t le devi
soran n on
04 00CA gg 1999 0CBSu-TUSBOTS(RS) 108 forane o & e bt
3 B0 00 MTPR R1,#PRS_(STS :Update CSR
05 01 RSB ;Return
04 AL 51 80 Oi 108: MOVW R1,DD_XCSR(R&) ;Update CSR
05 00 RSB ;Return
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| a a -SEP= 19 3 yAX/VMS Macro V04=-00 Page
= TUSB DC100 TAPE CARTRIDGE DRIVER 16-SEP=-1984 . R, JEE 9
!382' 86 SEND_PACKET_U g -SEP- 19‘4 88 1 DRIVER.SRCIDD |
E 8: 5 500
i 9A 9 : RCSR
| 9: 3 E ABSTRACT: Update the receiver (SR with the data in R1.
A :
| : : R1 = CSR image
3: }2 3 pan R4 : CSR addgoss
§£ ig § OUTPUT: CSR updated
9A 19 : SIDE EFFECTS: None
| n S0l ¢
0 El g: 1% Resk: BBC #0D_V_CONSOLE,~- ;Branch if not console device
04 00CA g 9 1 UCBSW TUS STS(RS) 108 - CSR
1C g\ DA A§ § :;g! R1 lPli CSRS Eg:g:::
3 oA : CSR
108: MOVW R1,DD_RCSR(R&) :Updlto
. " 82 :; 0 g ’ RSB ;Return
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HECKSUM:

108:

20%:

4
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g-SEP-1936 88 13 il DRIVER. S J DDDRIVER.MAR; 1 et
CHECKSUM
: ABSTRACT: Given a message packet buffcr address and length,

%onputo the checksum of the buffer. The checksum
5 ornod b adding a?;ocont words in the buffer and
odding n t e carry (

= Hossago packet buffer address.
ai ossas packet buffer length.
RS> = UCB address.

RO

any).

Checksum (low word)

: SIDE EFFECTS: R1,R2 are overwritten.

;Create massage packet checksum
PUSHL R .Save byte count on stack
CLRL ® ;Clear output cell
ASHL #-1,R2,R2 :Convert byte count to word count
ADDW (Rl’o RO Add word to current checksum
ADW(C RO :Add in carry, if any
SOBGTR R2.1OS Branch if not done

In order to make CHECKSUM work for odd b¥to counts, we
have add the lLast byte on after calculating the checksum
for the rest of the buffer.

BLBS (SP)+,20% ;Branch if odd byte count

RSB .Roturn

MOVZIBL (R1)+,R2 ;Get the Last byte in the buffer
ADDW R2.R0 Add it to the checksum

ADW( #0,R0 :Add in carry, if any

RSB Roturn
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ABSTRACT:

INPUT:
OUTPUT:

NOTE:

00000090090 0090 9008000000090 90%0%00000%0%0%0%e%ene

90 $ET_FUNCTION:

SET_FUNCTION

SIDE EFFECTS:

IO BB LA eslRee

DRIVER.SRCIDDDRIVER.MAR; 1

Use the function code in the IRP to determine which TUS8
function to perform, n effect, map the system function
code into a TUS8 function code. The results are returned
in the low bytes of RO and R1.

RS = UCB ADDRESS

R? s Tugg FUNCTION CODE

R1 = TUS8 FUNCTION CODE MODIFIER
Mapping bit in UCBSW_TUS8STS is
on the function requested.

R3 = [RP ADDRESS

Some functions listed as Llegal in the FDT are not yet
implemented in the TUS8 firmware. These functions will
be traprod here and tlagch as illegal function codes.
It an illegal function is requested, exit the driver
without sending a command packet.

set or cleared, depending

:Determine TUS8 function

3 If this TUS8 speaks MRSP, assume that the function will
3 use MRSP unless the user explicitly requests otherwise.
MOVW IRPSW_FUNC(R3) ,~ :Copy function code to UCB
UCBSW_FUNC (R5) ;
BBC #0D V_HR§P - ;:Branch if not an MRSP TUS8
UCBSW TUSBSTS(RS) 208  :
BBCS #0D V_USEHRSP.- ;:Set to use MRSP
UCBSW TUSBSTS(RS) 108
108: BBC #10SV_NOMRSP - :Branch if user wants to use MRSP
IRPSW_FUNC(RS) , 208 : i
88CC #0D V-US§HRSP - ;Do not use MRSP for this operation
UCBSW_TUSBSTS(RS) 208
208: CLRL R1 ;Assume no function modifier
MOVL UCBSL _IRP(RS) ,R3 :Get IRP address
EXTZV  #IRPSV_FCODE,~ ;Extract the function code
#1RPSS FCODE,~ :
IRP$W_FUNC (R$) ,RO :Put function code in RO
gggg g&gs_lenoratx.ﬁo :READ physical block?
ggzg : gS.HRIIEPBLK.RO sWRITE physical block?
gggt g&g‘_SEARCH.RO sSEARCH/POSITION request?
(MPB OAOS_DIAGNOSE.RO ;DIAGNOSE function?
BNEQ 60% :Branch if not
MOVB #00_CODE _DIAG,RO :Set diagnose function
RSB sReturn
308 MOVB lgg_CODE,READ.RO :Set READ function
BRB b :Check for function modifier

Fa 51
- (1)

6
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50 3 9 9? 1 ; 628: MOVB #0D0_CODE WRITE,RO :Set WRITE function
i 3 9 123 458: B8S #108V_DATACHECK - :Branch if DATACHECK requested
01 20 A 913 2104 IRPSWFUNC (R3), 468 :
85 91 125 RSB :Return
1 N 2 91 1 9 468: MOVB #00_CODE _DATACHECK,R1 :Set DATACHECK op code modifier
8 91A 21 RSB sReturn
S0 05 918 21 s 508: MOve #0D_CODE_SEARCH,RO :Set SEARCH function
0 g}s } 3 RSB ;Return
91F 2131 : Trap UNLOAD, AVAILABLE and PACKACK functions here. These function simply
91F 1 i ; set or clear the valid bit in the UCB and return with success status. A
91F 21 ; command packet is not sent.
o 5138 ¢
50 1 91 091F 21 9 60%: (MPR l;Ot,UNLDAD.RO : Unload function?
S 13 0922 21 BEQL 65% : Branch if so.
S0 N 53 926 21 s CMPB 0608_AVAILABLE.R0 ; Available function?
8 12 0927 21 BNEQ 70% : Branch if not.
0800 BF AA 0929 2140 65% BICW #UCBSM_VALID,- : Clear software valid bit.
64 AS 92D 2141 CBSW_STS(RSS ;
1 92F 16§ Loy 0% ; Branch to common code.
50 8 91 0931 2143 70s: CMPB l&OS_PACKACK.RO : Pack acknowledge function?
1‘ 934 2144 BNEQ 100$ ; Must be illegal function code.
0800 8F A 936 2145 BISW #UCBSM _VALID,- : Set software volume valid bit.
64 AS 93A 149 UCBSW STS(RS) ;
50 01 D0 093C 2147 B0S: MOVL #55$_NORMAL ,RO : Return success status.
05 11 093F 148 HREB 2008 : Branch to exit.
g fe
§82} }21 3 It we fall through all the tests, it is an illegal function.
SO OO0OF4 8 BO 0941 ISg fo0s: moww #5S$ _ILLIOFUNC,RO ;Put error status in RO
8E g 094 154 2008: TSTL (SP)?¥ :Discard return address
FBF1 1 0328 }gs BRW DD_EXIT ;Exit the driver NOW
948 159 DD_END: sADDRESS OF LAST LOCATION IN DRIVER
0948 153
0948 215 .END




04-00
RIVER.MAR;1

Vv
pD

COOOOW UL UL Lk b b DLDLOOOOO0O0OO0O0OOODOOOOOOOOOD~

5

= TUS8 DCT00 TAPE CARTRIDGE DRIVER

Symbol table

e —————
DDDRIVER

LaLalalalal MMM N N [Fa)
00000 oOo0o0O : o oo [=)
[ 4-4-4- 4 4 xxao x o a

—MMINNO AYVLWAMNOOCOVOLNULMANOW—INOMOLWONTMOIT—ONODOOOOOOOA T OMNIWNO W ONOMNYO WO
NN OOV LAVLWWOALOLOLNOVIOOOOOOOITOOOOOOOOOOMOMOVOOOOrr— OO0

COO0OO0OOU UL il i i bl . L O L O UL OO OO0OO0OO00O0O0O0O0O0O0O0OOOITOMOOOOOOOOOOOOOOOOOO

$v'4 =
EV-O = Mo < > vV e
N0~ T >0 _J0 b~ 4 wwo = oD
o MO VDO E<O>»w - W o T4 O a Tom
o VO OEEDZEACVNCE—E I - _) v @ — — e < “wE D
O VOO EVEEr—D Z2+—0 «~—x 111 Ov@m I B
Fx wadddAdadd IS OO0 CWEOZT—~Tang EE> IxO0Oo>E>OoOEZTx<O.~— > oo
D2C>Er-ODOO0ODOOODOOEZZOAEI L LIZVvnw I | D JO0OZ20ZXTWW—>DF OMMOUODEZEOOLOY
QWi 1 1 0 0 0 18 8000 WO 00 E<NLEEEECXO WU ZOEWV I >y e atwdvwvooDd
OS> niviuvivinivmiuvmumuvmunumunumnE>—=NOUEALCDODVWVLIVIV | 1L L1111 TE WD 1 10
W b= === p ==t 2 | | | DOV UVUUVUE L E LS LS EE VOO NEE- = RO
EEXXNDDWINNDIIVIVIIIUINUVIVEFEFE DD DD DX XX XABAAAAAAAAAAAAR ILOULAAAAN
0 0 0 0 0 LN EBODODOOODOODPrFr A UMMEZZEZTE
OO WWIMWIWIWWWWWG O.0.0.0.0. =k D> > > > >
[~ Y=Y =Y =Y=Y=Y=Y =YY Y oYY Y ==Y =YY -Y=T=Y-Y=T=Y-T=Y=~Y=Y ey oY= Y=Y =1-1"1~1"0-0-1-1-1-0-1-1-1-1-Y-1-Y-Y-Y-Y-I-T1-]
o~ MMM M N M LA L) MM M
o OO0O0O000 o O o o o o0 o
3C 2C 2C 2C 2 >
o o
[ 4 x o [ 4 (- 4 a xa a
ONOE® & ¢ 8 § e JTONITIITO—OITOOUONrdMNNVMIMNCWNI~ I DWW DWUNO™ ITMD WO TN ITWVNINLOOO
NO— & & & & & $00COOVNIOOO~OO00O0O0O0O0OOOOO®MT O OO MM MOOO®T
2=t R N E R EJ«lel T l=lelcleleclelelelaleleleclalelelelelalal. Yalale T e lelelelele]
[el==T R R E R Rl olelelelelelelelelalelelalelelelelelelalelalalalalalelelalalelala]
%Wt I E R R R ¥elelelelelelalalelelelelealelelelelelelelalatolalalate] (o lolelele]
B EEE R~ ~lolclelelelalelalelelelalalelelelalelalelelalelelelelelelelelelele e o
el=l=T B R R R R l-lelclalelclealealelelelelalelelelelelelelelelalalelalelelelelelelele e -]
OCOO® & & & & 0000000000000 O0O0OOOOOOOOOOOOD
Hnaun [ [ I 1] L] Hnauu HumuuNnHEHEBEBEHEHEENEDN Han Huuwnmn UM NN " LI ]

¥4
v o
[V¥] -l -
- x [] = m m
(W (Y 22 [ (-3 -
(%) pee 2<wOoOOox— 4 Wit e OwW [+N X QO
7] ™. J [ 4 o~N W o o = w dd b= -m "V w o
V> U DWDD WO i - 11 Z20<ZO — -lmfu ] UL
N D XTOr A0 DOOEWVIEZ ™ | 2w VOO X "SPS s > EX
EWWIDe—=F O+ m T ACD“ 10w e WD (. mss.ta 13 UL
o< E b ! —Eermd) rdONVWWWWWWD JCEVUD JOO™VOOVOVOVW MAS I wuxo
XTow ERw sNMW | b 1) !wwwwww i vln RRIAAA“WYlC [ =) T wwvn
VO Rw MO ““DD“““H ot < axdaEx JJJdJdd NM UL ) N (W L]
5 o o I »2 - w VOUWUOWUOUOUUOOOWWWWWWwwwwuw - TEEEEX ac o &
” “”""”””“"“mm“““D”mwD.D.D.D.D.o.o.o.o.o.o.o.o.o.o.o.D.D.D.O.D.D.D. v .D.D. . -D-D-D-D. .D-D-
“AAAAAAAﬁ'CCCCCDDDDDDDDDDDDDDDDDDDDDDDDDDDDWWDD WDDDDWDD

o e e



& 00:19:23 VAX/VMS Macro V04~-00 Pa 54
gk 88:12:‘1 !DRIVER.SRCJDDDRIVER.HAR:1 e (1)

SEP=19
SEP-19

18-

5

C

= TUS8 DC100 TAPE CARTRIDGE DRIVER

DDDRIVER
Symbol table

MMMMM NN M
[=lelelelelele) o

03

X
x

MUONOOCTWOOWM AW WL WNMN A O MOMENI N WD T ~F F v F WU 0 A€ OMNe=NOM T TV~
MO OONNIMOONOO ™= O0OO0 N O QOO MWMVNM L € WO wu- N O W L U G U ) e e G b G b A W
el elelelelelelelalel L IVT N 1 Jele P delel Jdel et enmth b bmsmlwlelelelelelelelele =l
Pelelelelelolalelalelelelalelalilelelalolelelelelolelelelelelelelelelelelelelelelelelalelelelalalalelalalel]
felolelelolelelelslalelelealelelelelelelelelelelelelelelelelelelelelelelelelelelelelelelelele el = =t e
leloleleleleolelelelelelalelelalalelelelelelalelalaolelelelelele e e le e = e o e e e = = e e = e T
000‘000000ooooOWWoowooooooowoooooowoooooooooooooo
(=lelelelele] lelelelelelelelelelalelelelelelelelelelelelelelelelelelelelelele]

E

i

o
w 0w W
o0 - = rJd Z2LCXZOCKN—OO
-t - Tx M - WOD - MO TTHLCLCOLTNOMN
= w D [T P~ o "= 2 v > Z2Z MDDV NDUEOD
« «Cr-wdw —— aa @ =0 —_EWWD e —-y wwaiJddddodooooow
T -0 OoVov Bt o > > L ORHVFLDLYWC OOOOVLWWWIWWOOWm
UEOCOCOZ V- E33 — AEF MM U000 XEL-OJV 1 1L I L L L 0L 1L
O DWW D= —_UUVIOoOVOoWw 1t 0 wvuuwug LU= uwWE—wi-rr-Oooo0o00000o0ono
OrEvuOuwuwund - | EXrr—-_J00 <V <<} TRTTLDWRRHIIDDDDDDDDDODDDD
W Lo EES>VVVVVIG~— O | A0AD I '"WMIr<2< JWOOK—xE 1 L L0V 00111 LD
EXE I IJVD>ODOBI K IOX | DOV [ o .FT.PCDD!HNNPTUIE“““.'“““' moma
PAAAAAAAAVLMNOOLAOE | 1 1 11 I EOWEOOD B » L L 1L 1L 1 1 v 1L Ll D B D
CCPPPPPPPNSS!SS“““‘SASSNN‘OzD“““““WBBBBBBDGBBBBBB
OO EEEEEEEOAAAEZEEEEEEEEXELWUWOWIUWW I ~2Z2NVUVVVVVNN JVWVWUWUWVWUWUWOWWWWWY
AEEEEEQCOLOLAALEEZEZDNDNINVVIVIVIVIVIVIVVIVVIWMEDDDDDDDDDDDDIDD
MMM MM NN [a) AL LA LA od o d
[= el o [elelelelelelele)
D€ 2C 2 2 2 C D DC 2 2C 2 2 2C 2 2C 2C 2C 2 2 2 ¢
[ 4 xaa a
EO.tt'tttttttt't‘051706Ef62‘13‘5059a1C"B?AS‘FOW”'t'ttttt
MO E S E s OOOT—OMOOOMM—MMMN—MMNONOMO ™ N FECR R
OTE S S S S 0 eS8 688 00UNMNMOO~O00000O0O0O0OO0OOOOOO0OO0O0OO0O00000C Ll
OOQQtQtottttttttooooooooowoooooooooooo Wwwwwwmmalottttttt
WWQ.t'tcnttnttttooooooooo elelelelelelelele] DOs s s s sas
E E E E EEFEEEEERERI-1-Tslelelelelelelelelelelelelelelele] oowmofygﬁﬁﬁocattt'tt
OO+ S S+ ¢ S S &8 &8 8s & 00000000000000000 OO0 O0O0O0O0O0O0O0000OC L
OO S S S &8 8888 00000000000 OOOOOO lelelelelelelelelelelele e SEssesssss
1] " (] BOOO0 00 BR RO 00 0D 00 BN 0E 00 B0 0RO B0 B M B MMM w
- (=] o o
4 “E WO > e » ol - NN
W AEOWE J w > ME [- V7] MMMX.) Exxa
o lmAVlASL < £ VvOw wa - " W MM =« — e ™ WA
w & PT‘PWE >EOxZaxEZ | W\ 0 TM WV v Mddd TOXW BmWf Ssssm
O vl WS OMMEE « €W CESSM WWW O > Canwﬂc Lo w - IUUWW m
woo “ EWWSAENNLEE AEr€<EEND IO uwr«J QWX WwWiwwdwaxa x
P I i} ™) — o0 MMOAOAWV— T E WO DW= T mMRSSC O r= === O O b i b= = DD
ouU>> ....”L NTR“CCSIJWAN vidKwe J< () CZZr _JE L= D> D> IO
i J VSwwwaEadgswo OB O DWW [ QIO IVEIVV Ve VeIV VY] ’“mml [veYve)
“P“ u “u ”““UP?W“ ‘WTW‘]“T??Tr.?11111111rwr..“ ““
e o A L L L A L ) L L L A A B e s [T
HWRIIXIIIXIIIIIXW lmﬂ mmmmmmmmmmmmmm m“mmmmmmmmmmmmooo




DDDRIVER
Symbol table

UCBSB_DD_SEQ
ucasl:bo:sul%cu

UCBSB_ERTCONT
UCBSB _ERTMAX
UCBSBF 1PL
UCBSB _OF FNDX
UCBSB_SECTORS
UCBSB_SPR
UCBSB_TRACKS
UCBSK_DD_CPADDR
UCBSK_DD_EPADDR
UCBSK DD _RE GBUF
UCBSK_DD_UCBLEN
UCBSK LCC_DISK_LENGTH
UCBSL_CRB
UCBSL-DD_BUFWIN
UCBSL_DD_DPTR
UCBSL _DD_MSGPKT
UCBSL_DEVCHAR
UCBSL _DEVCHARZ
uCBsSL _DPC

UCBSL_IRP
UCBSL _MAXBLOCK
UCBSL_MEDIA
UCBSL_MEDIA_ID
UCBSL _SVAPTE
UCBSM_D I AGBUF
UCBSMTINT
UCBSM_TIM
UCBSM_TIMOUT
UCBSM_VALID
UCBSV T INT
UCBSV_ONL INE
UCBSV_POWER

UCBSW BCR
UCBSW_C YL INDERS
UCBSW DD _ABCNT
UCBSW DD CPCKSM
UCBSW DD EPCKSM
UCBSW DD MSGLEN
UCBSW DD "RBUF
UCBSW DD RCSR
UCBSW_DD_SMSTS
UCBSW DD XBUF
UCBSW DD ~XCSR
UCBSWDEVBUF S12
UCBSW_DEVSTS
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Psect synopsis

doccsascsscsssncscanad

! Psect synopsis !

R R e e e

PSECT name Allocation PSECT No. Attributes

" . 000 00 ( 0.) 80 ( .) NOPIC WUSR CON ABS LCL

$ABSS 00 ( %S&.) 1% ) NOPIC WUSR (ON ABS LCL NOSH
$$$105_PROLOGUE ( ;4.) 8§ ( i.) NOPIC WUSR CON REL LCL NOSHR
$$S115°DRIVER £B ( 2379.) ( ) NOPIC WUSR CON REL LCL NOSHR

R el e R e e R 1

! Performance indicators !

L e R

Phase Page faults CPU Time Elopsod Time
Initialization ;6 0:00:8 .23 0:00:0 .8
Command processing 130 0:00:00.39 0:80:0 2
Pass 1 614 0:00:1 .0; 0: 1:11.12
Symbol table sort 0 0:00:02. 0:00:06.9
Pass 2 384 00:00:04.85 0:00:16.;0
Symbol table output 19 00:80: 0.21 0:00:01.39
Psect synopsis output 0 00:00:00. 00:00:00.02
Cross-reference output g 00:00:09.0 00:00:03.00
Assembler run totals 118 00:00:27.2 00:01:42.41

The working s'i iinit was 2‘00 pages.

159747 bytes (3135 pages) of virtual memory were used to buffer the intermediate code.

There were 130 pages of symbol table spaco allocated to hold 2399 non-local and 105 local symbols.
159 source lincs were read in Pass 1, produci nz 2 object records in Pass 2

1 pages of virtual memory were used to define 48 macros.

L +

! Macro Library statistics :

trsesessnsesetttrerareneene +
Macro Library name Macros defined
R SSSDUA%g ESVS.OB JLIB.MLB; 1 29
$2558DUA SYSLIBISTARLET.MLB;?2 10
TOTALS (all Libraries) 39

2612 GETS were required to define 39 macros.
There were no errors, warnings or information messages.
MACRO/LIS=LISS:DDDRIVER/0BJ=0BJS :DDDRIVER MSRCS:DDDRIVER/UPDATE=(ENHS:DDDRIVER) +EXECMLS/LIB

5
DDDRIVER = TU58 DC100 TAPE CARTRIDGE DRIVEE 1?-SEP-1986 88:19:‘3 AX/VMS M
=SEP=-1984 00:12:11

4=00
DRIVER. S J poD R IVER.MAR;1

NOSHR NOEXE NORD
OSHR  EXE

NOWRT NOVEC BYTE

WRT NOVEC BYTE
WRT NOVEC BYTE
WRT NOVEC LONG
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