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QODULE lpmultast (XTITLE ' Line printer driver' MAIN=lp_main, IDENT='V04=000')=

':ttt.'tt."!'t..t"'.'."""."'tl".""!!"t""""ttt""i""'i't"'tt'
le @
i COPYRIGHT (c) 1978, 1980, 1982, 1984 BY .
is DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASSACHUSETTS. .
{s ALL RIGHTS RESERVED. .
is THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED +
is ONLY IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE +
is INCLUSION OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER +*
i= COPIES TMEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY +
is OTMER PERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HWEREBY +
{*  TRANSFERRED. W
ML .
i* THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE
is AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT =
{s  CORPORATION. .
i DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS +
'+ SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL. .
:

i:."QOQ""'.""'t.'.tt.ttt"i'.'it'tt'.itt't'it'i'ti't't"'.'t'tt""tt't:
]

-
*

FACILITY:

A sample program that illustrates the use of the connect to
interrupt facility.

ABSTRACT:
This program assigns a channel to a Line printer device, and
then connects to the device via the connect to interrupt
facility. The program then requests the name of a file from
the user, and outputs that file on the lLine printer,

AUTHOR:
Alan Lehotsky 12-0ct=1979

REVISION HISTORY:

Revised for publication APL 21-Mar-1980
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XSBTTL ‘External and local symbol definitions'
BEGIN

LIBRARY 'SYSSLIBRARY:LIB';
PSECY
's

! Get important definitions

g Define some PSECTs which we will need to refer to later

OWN= sharedata(ALIGN(9) ,WRITE),
OWN= data;
L INKAGE

intrupt= JSB(REGISTEg;g aecx rensa
cancels= JSB(REGISTER=2, REGISTER= ascx
6(6.9.3.5.18 11

NOTUSE

FORWARD ROUTINE

REGISTER=S):
2.5.,4) NOTUSED(6,7.8,9,10,11),
STER=4, REGISTER=

Er=5):

lp_interrupt: intrupt PSECT(sharedata), ! Interrupt server
tp co?col NOVALUE cancel PSECT(sharedata), ! Cancel 1/0
p_main,

lp_ “isr Jast,

lp iodone Jast;

]
é Static Definitions

LITERAL
true = ¥
false = 0.
io_page_count =1,

io_space_base = Xx'20100000°,

unibus_Lp_addr= X0'777514"',

Pages needed in UNIBUS 1/0 space

Physical 0ddress of UBA 0 space
for VAX-11/780. Other processors
need different magic number...

18-bit addr of LP11 (SR

i Celculate the pa?e-frone number to map to get the physical address

! that the unibus

s mapped on.

io_paqe_pfn = (io_space_base + unibus_Llp_addr)/512,

lp_csr_offset = unibus_Lp_addr and 511,

filename_Llength = 100,

record_bufsiz = 356.
prompt_length = 8;

! Offset to printer CSRs.

2

| wef
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OwN

tOChlﬂ: UOﬂD.

filename_buffer: VECTOR[filename
file_descr: VECTOR[2] INITIK
fdlen: WORD,
record_buffer:
file_fab: $fab(
fac=get,
fna=filename_buffer,
org=seq,
rfm=var
dnm=*TEST.LIS"),
file_rab: Srab(
fab=file_tfab,
rac=seq,
ubf=record_buffer
uszsrocord_bu!siz’.
io_page_limits: VECTOR([2]
INITIAL (200
2005 ;

BIND

onesecond deltas

‘s

UPLITT=10+1000+1000,~1);

L
L

4
16-SEP-1984 16:59:25.90 Page 3

! Line printer channel number.

ength,BYTE]
( ilenone_[ength. filename_buffer),

VECTOR(record_bufsiz ,BYTE],

! Input file fab

! Addresses of process-laffed
! UNIBUS 170 pa?e. 800 tells SCRMPSC
! to map pages in PO space

! Delta time format for one
! second.

! Define offsets into the buffer that will be shared by the user
; process and the process routines that execute in kernel mode.

FIELD
buf=

lp=

SET
P atvtine £8:8:3%0)

buftu_charcoonttik.O.12.8;.
?ggtl_startdataz 8,0,32,

SET
t§-§3$: £3:9:8%)"
TES;

! Flags lLongword.
! Interrupt expected

! Number of chars in buffer
! Start of data in buffer.

! Offset to lLine printer (SR
Offset to Line printer data

ADD!

I PR R PR R PR R P P PR L L LR LR L N T e T T T PR PR P PR TR PR PR TR TR R R D L

..QOQ.QQ'QQQ.CQ.0.00.:

-
—e > . -

>
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ISBTTL 'Double Mapped Page Buffers'

OwWN

output _buffer: BLOCK[S12,BYTE] FIELD(buf) PSECT(sharedata);
PSECT

OWN= sharedata,

PLIT= sharedata;

i The routines to be executed in kernel mode must follow directly
; after this allocation of bytes to hold output data.

ADD!

*
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XSBTTL ‘LP_INTERRUPT, Interrupt service routine' | =
’??T‘NE lp_interrupt( arglist, idb, ucb ): intrupt PSECT(sharedata)=
i functional description:

This routine services an interrupt from the Line printer
device. It the interrupt was expected, the routine disables
output interrupts. The disable is an optimization to Yrovent one
interrupt per character. With output interrupts disabled, the
Line printer buffers characters until the device needs to output
the characters. Then the main program enables outgut interrupts
galybf?g the period of time necessary for the device to empty

e buffer.

Then the interrupt service routine loads a success status into
RO and returns.

If the interrupt was not expected, the routine just loads
an error status into RO to prevent delivery of an AST to the
owning process and returns.

Inputs:
R2 - address of a counted argument Llist ;
R4 - address of the IDB '
RS - address of the U(CB

The counted argument List is as follows:

D T L b T s ———

0(R2) = count of arguments (&) i
4(RZ) = the system-mapped address of the user buffer
S(R ) = the system-mapped address of the device's (SR :
12(R2) = the IDB address !
16(R2) = the UCB address 5
!
Outputs: . i
The routine must preserve all registers except RO-R4, i
BEGIN
MAP ,
arglist: REF VECTOR[C,LONG],
uch: REF aLoch.émg.
Blubidb: REF BLOCKL,BYTEJ];
bufadr = arglist[1]: REF BLOCK FIELD(buf); ! System adr of buffer
BUILTIN
TESTBITCC;
{;ELESTBITCC( bufadrlbuf$l_flags] )
RETURN 0; ! No interrupt expected, no AST wanted

(.idb[idb$l_csr))<0,16> = 0; ! Disable the output interrupt
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ss$_normal
END;

16-SEP-1984 16:59:22.93 Page 6
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ASBTTL "LP_CANCEL, Cancel 1/0 on Line Printer’

?ggtlﬂt lp_cancel( chan_idx, irp, pcb, ucb ): NOVALUE cancel PSECT(sharedata)=
E Functional description:

This routine disables output interrupts from the Line printer.

:
:
g Inputs:
i Ri - negated value of the channel index number
' R - address of the current IRP (1/0 request nacket)
: R4 - address of the PCB (process control block) “or the
: process canceling 1/
E R - address of the ULB (unit control block)
g Outputs:
g none
; - -
BEGIN
MAP

irp: REF BLOCK[.BYTE],
pch: REF BLOCKL,BYTE],
uch: REF BLOCKL,BYTE];

BIND
crb= +ucblucb$i_crbl: BLOCKL,BYTE];
LOCAL
csr: REF BLOCK[,BYTE] FIELD(Lp); ! UNIBUS addr.
csr = ,.(crblcrb$l_intd]) + BLOCK[O, vec$l_idb;0,BYTE)); ! Addr of (SR
E:s[lp-csr] =0 ! Disable output interrupts.

ADDI

L(
Q

P1=(
p2=l
P3=
P4='

P6=/

DAC,
MAX'
MAX'
MAX'
ADC'

$OE|

SQEI

$OE |
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ASBTTL  .P_MAIN, the main routine’
?ggllﬂi lp_main: PSECT(SCODES)=
; LP_MAIN, the routine that controls the others
functional description:
1. Assign a channel to the lLine printer,

. Map the process to the 1/0 page.
Issue a connect to interrupt QI0 to get the Line printer.

:
:
:
‘
i .
! 4. Prompt the user for a file name.
: . Open and connect to the file, :
5 . Write the contents of the file to the Line printer.
g Inputs
g none
g Outputs:
i RO - status code
: SSS_NORMAL - success
: RMS code - error in opening or reading
s the file
; SSS_DEVOFFLINE = error is writing to printer
;--
BEGIN
PSECT
e OWN= SOWNS ;
buffer_desc: VECTOR[2] INITIAL( ! Descriptor of buffer shared
5124512, ! by process and kernel mode
output_buffer), ! process routines,
entry_List: VECTOR[4] INITIAL( ! List of offsets to kernel
0. ! mode routines: init device;
0. : start device;
lp_interrupt-output_buffer, ! interrupt servicing;
o lp_cancel-output_buffer); ! cancel 1/0.
csr: REF BLOCKL,BYTE) FIELD(lp) VOLATILE,
status;
EXTERNAL ROUTINE
LibSget_input;
]
; Assign a channel to the Lire printer,
status = Sassign( ! Assign channel to Line
devnam=SDESCRIPTOR('LPAOD"), ! printer

chan=lpchan);

ADD
=V

$OE!
$DE!
$DE

$OE
uce'
: A

irp
IRP
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IF NOT .status THEN RETURN .status:

: device registers are accessible,

status = Scrmpsc(
inadr=io_page_limits,
retadr=io_page_Limits,

K &
16=-SEP-1984 16:59:26.90 Page 9

. Map the UNIBUS 1/0 page to the process so that the Line printer's

! Map 1/0 page to process.

flags=secSm_wrt OR secSm_pfnmap OR secSm_expreg,

pagcnt=io_page_count,
vbn=io_page_pfn );

IF NOT .status THEN RETURN .status;

Issue a connect to interrupt QI0 to the Line printer device. This
connection will allow the program to control and handle interrupts

from the device.

status = $qiol
chan=, lpchan

]

]
func=io _con{ntroad. ! Specify
astadr=lp_iodone_ast, ! Specify
pl=buffer_desc, ! Specify
p2=entry_list, ' Sfectfy
p3=cinSm_isr OR cin$m_cancel,

! Specify
pk=lg_isr_ust. ! Specify
p6=5); ! Specify

IF NOT .status THEN RETURN .status;

Ask user what file to print.

status Lib$get_input( file_descr,

Connect the process to the
Line printer device.

a read only buffer.
an AST routine.

a shared buffer.
routine entry points.

ISR, cancel routines.
an %nterrupt AST.
an AST count.

$descriptor('Name of file to be printed: '),

file_descr[0]));
IF NOT .status THEN RETURN .status;

Open and connect file.

file_fab[fab$b_fns] = .file_descr(0]);
status = Sopen(fab=file_fab);
IF NOT .status THEN RETURN .status;

! Length of spec.

! Open file.

ADD

Pl
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status = Sconnect( rab = file_rab );
IF NOT .status THEN RETURN .status;

16=SEP=-1984 16:59:2%.93 Page 10

! Connect file.

|
-

ADDI

AD_|
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Get a record at a time until end of file. Surround record's contents
with a Linefeed and a carriage return.

WHILE status = Sget(rab=file_rab) DO
BEGIN
LOCAL
inp,
outp.;

outp = output buffer(buf$l_startdatal; ! Target fo
CHSWCHAR_AC XCHAR(XX'A')

inp = record_buffer;

for first character
A'), outp); ! Start with a line-feed

i Load length of this output buffer in the buffer header. Then copy
! the contents of the input buffer to the output buffer. Translate all
; lower case alphabetics to upper case characters.

output_buffer[bufSw_charcount] = .file_rablrab$w_rsz] + 2;

DECR i FROM .file_rablrabS$w_rsz]-1 TO 0 DO
BEGIN
LOCAL
char;

char = CHSRCHAR_A( inp );
SELECTONE .char OF

E
E ‘a' TO XC*'2']): char = .char - %Xx'20'; ! Upcase

-t I
WV -

EHBUCHAR_A( .char, outp )

CHSWCHAR_A( XCHAR(XX'OD'), outp ); ! Put CR at end.

Send characters one at a time to the line Yrinter. Before sending a
character, see if the Line printer is still in ready state. If not,
set a timer to go off in one second, and go to sleep. When an AST
occurs == either because of a Line printer interrupt, or because
the timer runs out, the AST routine will wake the process up again.

If the Line printer is still in ready state, just send the next
character.

outp = output_buffer[buf$l_startdatal; ! Addr of output string
csr = .io_page_Limits + lp_csr_offset; ! Addr of LP's (SR

ADD

+

ol

LA T PR LR L R L L T T e R T R TR R R A TR T
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DECR 1 FROM .output_buffer[bufSw_charcountl=1 T0 0 DO

WHILE 1 DO

devbits= csrllp_csr): VOLATILE SIGNED WORD;
CASESE%GN(.devbits) FROM =1 TO0 1 OF

[=11]:
1]:

€0l:

TES
END

END;

RETURN ss$_devoffline;
BEGE? ! Output a character

! Paper problem, maybe

csr B dbr] = CHSRCHAR_A( outp )i
E:gTL op | Back for next char

'+

! Line printer is not ready. See whether it's in
! trouble, or just busy. If it's in trouble, sto
! program with error status. Otherwise, just wait
5 until it comes ready again,

BEGIN

output_bufferlbuf$y_int] = true; ! Interrupt expected
csrllp_csr) = .csrlTp_csr] OR XX'40'; ! Enable LP interrupts
status = S$setimr( ! Set a one second timer.

daytim=onesecond_delta,
astadr=Llp_isr_ast);

IF NOT .status THEN RETURN .status;

$hiber; ! Go to sleep.
:ﬁ;nt1.(’ ! Cancel timer request

! End SGET loop

IF .status NEQ ss$_endoffile
THEN

RETURN .status;

$close( fab=file_fab )

END,

ADD

|
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ASBTTL  “LP_ISR_AST = AST routine to respond to interrupt'
ROUTINE Llp_isr_ast=
lse

*

$wake(); ! Wake the sleeping process.

g LP_ISR_AST, AST routine to handle an expected Line printer interrupt § ;:
! Functional description: i
| This AST routine gains control when the Line printer generates ;
- an interrupt that the process expects. The interrupt usually s
! indicates that the Line printer has finished emptying its data : 3
3 buffers, and is ready to accept more input. ¢ &
i Since the process is hibernating, wake the process so that it £
: can check Line printer status, and continue outputting the T
3 data record. :Of
] Jbe s : Bl
§ Inputs: P
; L(AP) = an AST parameter (unused) - I
g Outputs: | :
| none | :
' .
é The routine preserves all registers. , : o
g Implicit outputs: | ;
g The sleeping process awakes. ; "
!.-- :

i AD_S

|

108
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XSBTTL 'LP_IODONE_AST = AST routine at Ql0-completion' | AD_}
?9?7"5 Lp_iodone_ast=

{ LP_IODONE_AST, An AST routine for Q10 compietion |
g Functional description: |
i This AST routine gains control when the connect to interrupt

’ Q10 request completes. This only occurs if VMS decides to

- disconnect the process from the interrupt in order to cancel .
3 170 the channel during process rundown. The action of the :
: routine is to exit with a status indicating that the [/0 |
E was cancelled, i
g Inputs:

| none
1
E Outputs:

g none
i

i

;

The routine preserves all registers.

$exit( CODE=ss$_abort ); AD_t

END ELUDOM
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