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CHAPTER 1

CONSTRUCTION OF ADVANCED TASKS

1.1 INTRODUCTION TO ADVANCED TASK CONSTRUCTION

This chapter describes advanced task construction in the RSX system
and presents conventions for writing such system tasks as the
following:

. MCR function tasks

. Task-development functions

. I/0 device handlers

. Interrupt drivers
Procedures for constructing these tasks are similar to those required
for on-line development of user (or application) tasks. Regardless of
function or complexity, all tasks must be:

. Assembled or compiled

. Task built using TKB

. Logged into the system by means of the INSTALL MCR Function
task or, in the case of CONSTRUCTed tasks, by FININS

. Activated and executed, using system directives, the Monitor
Console Routine or the MULTIACCESS Monitor

The remaining chapters in this part of the manual define precise

requirements for constructing advanced tasks and present examples of
operational tasks in each of the categories mentioned above.
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1.2 GUIDELINES FOR ADVANCED TASK CONSTRUCTION

The following guidelines summarize certain basic requirements for
constructing all Tasks described in subsequent chapters,

1.

2,

5.

All hardware registers are available to the programmer; no
registers are reserved exclusively for system use.

Naming conventions exist for MCR Function Tasks,
Task-Development Functions, and I/0O Device Handler Tasks.
Appropriate conventions are described in each chapter.,

Tasks should not exit while I/0, mark-time, or Event Variable
settings are still pending; premature exit might cause the
Task to be overlayed by another Task before all necessary
operations have completed.

Tasks should not exit without relinquishing system resources.
In particular, the following functions should be performed:

« Unused "nodes"™ should be returned to the "Pool of
Empty Nodes."

« External I/0 buffers should be freed.
. Attached devices should be detached.
. Open files should be closed.

The issuing of a System Directive results in a loss of the
original contents of the following registers:

« AC

+ XR

« LR

. MO

o« LINK

. SC

« Autoincrement registers 10-17
. System registers R1=R6

. Location 20

Unexpected interrupts which suspend Task execution must
always save and restore active registers before use,
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CHAPTER 2

CONSTRUCTION OF MCR FUNCTION TASKS

2,1 CONVENTIONS FOR MCR TASK CONSTRUCTION

MCR Function Tasks are responsible for handling operator requests for
installation, activation, and scheduling of user or system Tasks, as
well as a variety of other procedures described in the MCR manual. To
supplement operations performed by these modules, the user can write
his own MCR Function Tasks. He must adhere to the following
conventions:

1. The name of the MCR Function Task must consist of three dots
followed by three characters, as in the following:

oooINS
cooREQ
oboABO

2. Because MCR Function Tasks must address registers within the
Executive, all MCR Tasks must be built to run in EXEC mode.
This implies that the partition in which an MCR Function Task
runs must be in the lower 32K of core.

3. All MCR Function Tasks must be invoked from the Resident
Monitor Console Routine. The Resident MCR 1is initially
requested by typing CTRL/C (tC) on the MCR device. If a
carriage return is used to terminate a particular MCR command
line, the Resident MCR will be automatically invoked after
the function specified in that command line has been
performed, If an ALTMODE character has been used as
terminator, CTRL/C must be typed each time the Resident MCR
is desired.

4., MCR interaction is carried on from the device associated with
LUN=-2,. Listing output is associated with LUN-3. Both LUNs are
normally assigned to a terminal dedicated to MCR
communication,

5. The command input line must  be read using the
"Fetch-A-Character" (FAC) subroutine. Additional input lines
must be initialized by the "Initialize Fetch-A-Character"
(IFAC) subroutine.

6. To enable further MCR interaction, the MCR Function Task must
clear the "MCR Request Inhibit" (MCRRI) flag before exiting,

7. An MCR command terminated by a carriage return requires that

«s«MCR be requested. If the command line ends in ALTMODE,
the Task must zero MCRRI before exiting.
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2.2 SAMPLE MCR FUNCTION TASK

This section presents a sample MCR Function Task named ...DIS, which
is wused to disable a Task. A full assembly listing of ...DIS is
included on subsequent pages. The following description summarizes
the flow of control through this program, Line numbers in the
leftmost column below refer to decimal line numbers included at the
left margin of the assembly listing.

Line Number Label Description
64-91 DIS Start here. Fetch characters from the

input command 1line, using the resident
FAC subroutine in the Executive, and
build a 1-6 character Task name. The
Resident MCR with Task name ...MCR, is
responsible for requesting the DISABLE
Task, named ...DIS, and for reading the
command line such that FAC is ready to
pick up the character following the
first break character in the command.
Check for a syntax error.

92 ENDCRA Save the code for the 1line terminator,
carriage return or ALTMODE, to be
examined prior to Task exit.

93-112 DISN2 Convert the Task name from ASCII to
«SIXBT and store the name in the DISABLE
CAL Parameter Block (DISCPB).

113-129 Issue the DISABLE Directive to the
Executive and wait for completion.
Check for an error. If an error is
detected, print an error message.

121-127 EXT1A Exit sequence. If the 1line terminator
was a carriage return rather than
ALTMODE, request the Resident MCR
Dispatcher Task (...MCR) and do not
clear the "MCR Request Inhibit" flag.
If the terminator was ALTMODE, clear the
flag but do not request the dispatcher.

128-159 WAITF CAL Parameter Blocks (CPBs), variables,
and error messages,
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PAGE 18.5 " SRC
1 /
? / o e
3 / FIRST PRINTING, FEBRUARY 1974
4 /
5 / THE INFORMATTON IN THIS DOCUMENT 1S SUBJECT TO
LI _/ CHANGE WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED
4 / AS A COMMITMENT BY DIGITAL EQUIPMENT CORPORATION,
[] / DIGITAL EQUIPMENY CORPORATION ASSUMES NO RESPON=
[ / SIRILITY FOR ANY ERRORS THAT MAY APPEAR IN THIS
10 - _/ DOCUMENT, R
11 /7
12 [ _/_THE SOFTWARE DESCRIBEQ IN THIS DOCUMENT 1S FURe
13 / NISHED TO THE PURCHASER UNDER A LICENSE FOR USE ON
14 / A SINGLE COMPUTER SYSTEM AND CAN BE COPIED (WITW
15 7/ INCLUSYON OF DIGITAL'TS COPYRIGHT NOTICE) ONLY FOR
16 / USE IN SUCH SYSTEM, EXCEPT AS MAY OTHERWISE BE PRO=
i: / VIDED IN WRITING BY DIGITAL,
/
i / DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY
20 / FOR THE USE OR RELIABILITY OF ITS SOFTWARE ON EQUIP=
:; / MENT THAT IS NOT SUPPLIED BY DIGITAL,
/
":2 / COPYRIGHT (C) 1974, BY DIGITAL EGUIPMENT CORPORATION
/
33 4 R
26 LEJECT
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PAGE 2 01S.5 SRC
27 /7 EDIT &5
28 / B
gs / COPYRIGHY 1978, 1973, 1972, DIGITAL EQUIPMENT CORP,, MAYNARD, MASS,
[ /
31 / MCR FUNCTION == DISABLE 1 MAY 72 R, MCLEAN
32 /
ga / TASK NAME *_,,DIS" TO DISABLE A TASK ,
4 /
35 / THE FIRST LINE OF THE COMMAND INPUT FOR ANY MCR
36 / FUNCTION IS READ BY THE RESIDENT MCR TASK (", ,MCR"™),
37 / FOR THE "DISABLE™ FUNCTION, THERE IS ONLY ONE LINE OF
38 / COMMAND INPUT, AND IT!S SYNTAX IS AS FOLLOWSS e e
39 /
40 / SYNTAX = 'DIS'S<NBC><BREAK CHARACTER><TASK NAME» L
41 / (<CR>»/<AM>)
42 / <BREAK CHAR> = " W m n e )
4y / «TASK NAME> s 1=6 ALPHANUMERIC CHARACTERS
44 / «CR> = CAR RTN e -
43 / <AM> ® ALTMODE
46 / «NBC> s NON BREAK CHARACTER SR
:; / $§ == ¥ ANY NUMBER OF "INCLUDING ZERO "
/
&y 7/ THE RESIDENT MCR REapDS A LINE, FETCHES THE ~ T
50 / FIRST THREE CHARACTERS TO FORM THE MCR FUNCTION TASK
-1 / NAME (7, 0I8%), FLUSHES CHARACTERS THRU THE FIRST
52 / BREAK CHARACTER, REGUESTS ",,,DIS", AND EXITS
LM 7 THE TASK ".,.DI3 " PROCESSES THE REMAINDER OF THE LINE 77
54 / AND IF THE REQUEST IS VALID, ISSUES AN APPROPRIATE *DISABLE"
113 / T RIRECTIVE., T ) B o o T
56 /
14 7 " IF YHE COMMAND INPUT LINE IS TERMINATED BY A CAR RTN,
88 / THE RESIDENT MCR TASK IS REQUESTED, AND THE FUNCTION TASK
4 7 EXITS, -
L. / i o i
T / IF THE COMMAND INPUT LINE IS TERMINATED BY AN ALTMODE, THE
62 / FUNCTION TASK EXITS WITHOUT REQUESTING ", ,MCR", A aC TYPEIN
-+ N 7/ T8 THEN NECESSARY T0 RE~ESTABLISH MCR OIALOGUE,

XI-2-4



XI-2-5

PAGE 3 0I18,5 SRC ##e MCR FUNCTION 'DISABLE’
64 oTITLE we% MCR FUNCTION 'DISABLE!
65 /
L] 202171 A MCRRT=17y T T TrrmmTmr e T
67 "0@0174 A FACsi174
68 200010 A xw-m
69
20000 R 777771 A oIs LAW -7 /8ET UP YO FETCH TASK NAME AND STORE
A 20001 R P4p14Q R nAC CNT /SIX CHARACTERS (ZERO RIGHT FILL) IN
72 00002 R 200143 R LAC (DISCPB+1) /DISABLE CAL PARAMETER BLOCK
73 90083 R @62142 R DACe  (xi0)
74 /
75 20804 R 128143 R DISNY  JMSs  (FAC) /FETCH A CHARACTER
76 P0B0S R 540144 R SAD (934) / I8 IT A COMMA?
77 00006 R 60900820 R JMP ERR1 /YES == ERROR IN SYNTAX e e
78 08207 R 540145 R SAD (040) /ND == BLANK?
79 o8eie R 609028 R B JMP  ERRY  /YES$ == ERROR IN SYNTAX
80 20011 R 54@146 R SAD (215) /NQ == CAR RTN?
84 90812 R 609023 R _JMP ENDCRA /YESe== END OF REQUEST
82 92013 R 549147 R saD (175) /NO == ALTMODE?
83 00914 R 60g@e23 R JMP ENDCRA /YES=-= END OF REQUEST e
L) 20015 R 080010 A DALY X128 /NO == STORE CHARACTER
83 00P16 R 449149 R 182 CNT /LAST CHARACTER OF TASK NAME?
U887 Te@el7 R G0eodd R JMP DISNG /ND == GET NEXT CHARACTER
87 /
88 20920 R 200150 R ERR{ LAC (MES2) /GET SYNTAX ERROR MESSAGE ADDRESS
89 2021 R @4p111 R DAC TYPCPB+4 /PUT IT IN TYPE REGUEST
90 o D0P22 R 60pnS54 R JNP ERRTY  /REGUEST MCR AND RETURN
1 /
T 92 7 eoe23 R @4p137 R ENDCRA nAC SVBKCH /SAVE CAR RTN OR ALTMODE
93 22824 R 189010 A DISN2  nZMe xi0 /FILL REMAINING CHARACTERS WITH ZERD
[T} 80025 R 44p148 R 182 CNT
9: 209268 R 63pp24 R JMP DISN2 e L
[]
97 00827 R 2091080 R LAC DISCPBe4 /FORM FIRST HALF OF TASK NAME .
TTTee T 00838 R 64p586 A LRS [
89 20831 R 209077 R LAC DISCPB+J o .
100 oeps2 K 64p506 A LRS []
104 20033 R 208078 R LAC DISCPB+2 e
102 290934 R 74{20¢ A L 7I5 THIS A NULL NAME? N
103 20835 R 6B8p020 R JMP ERRY /YES EXIT WITH ERROR -
Y I 08036 R 640614 A LLS 14
105 90237 R 24p276 R DAC DISCPB+2 /STORE FIRST HALF DF WORD IN DISCPB
e 90040 R Z20pi03 R LAC DISCPB*Y /FORM SECOND HALF OF TASK NAME
107 20041 R 6435086 A LRS 8 o e
108 20042 R 2009102 R LAC DISCPB+«6
109 20043 R 649386 A LRS (] e L
110 20044 R 2da191 R LAC DISCPB+S
111 B045 R 64p614 A LLS 14
112 20046 R 04ga77 R DAC DISCPB+3
113 20047 R 00g@74 R CAL  DISCPB  /ISSUE DISABLE DIRECTIVE ~
114 eeade R 0dp065 R cAL T WAIYF T /WAIT FOR DISABLE YO COMPLETE
118~ eep51 R 20@132 R LAC ~ EV  /GET EVENT VARIABLE
116 20052 R 74100 A SMA /JUMP IF REJECTED



PAGE 4 0IS,5 SReC wew MCR FUNCTION 'DISABLE'
117 90053 R 80p057 R KL EXTiA /0K NO ERRORS o
118 92934 R 900185 R ERRTY  eAL TYPCPB /MAKE TYPE CPB REQUEST
Ty o0035 R 02peds R WAYTEV CcAL WAITF
128 00056 R 620064 R JMP EXT2 /FINISHED EXIT
121 28057 R 200137 R EXTiA LAC SVBKCH /GET TERMINATION CHARACTER
122 2008g R 5409148 R sAD (139) /SKIP IF ALTMODE
123 00061 R p@ead7 R EXT2 CAL REGMCR /REQUEST MCR TASK
124 92262 R 540147 R SAD (175) /IF ALTMODE CLEAR MCRRI
128 o8at3 R {80151 R nZMe (MCRRI) /CLEAR AC SWITCH
126 90064 R 00P142 R cAL (1e) /RETURN B o
127 /
128 98065 R 200820 A WAITF 20 /MAIT FOR REQUEST I
:go 20066 R o2@112 R EV /EVENT VARIABLE ADDRESS
2 /
131 000%7 R o2gea] A REGMCR | /CALL MCR DIRECTIVE
132 99070 R 00020@ A [ o e _ ‘_
33 @871 R 565656 A LSIXBT 7,,,"
134 90872 R 150322 A LSIXBT nMCR" o B )
135 28073 R 0000A@ A )
136 / I
0021 A DISCPE 21 /FUNCYION CODE
138 28075 R p@@112 R EV /EVENT VARIABLE ADR
TR T T [] ) T "JTASK NAME TFIRST HiLF)Y
142 0077 R 2090800 A n /TASK NAME (SECOND HALF)
141 22163 R ?P000@0 A ]
142 90181 R 002080 A a /('DISCPB'+2 THRU 'DISCPB'+8 IS USED TO
143 00102 R 00@ndd 4 [ JASSEMBLE TASK NANE INTO ,$iXx8T) T
144 00103 R go@pag A [
1457 T TPUI04 R 9%08eP A T T oT -
148 /
T la7 T T pUIPS R U02700 A YYPCPB  278@ T /WRITE
148 99106 R 200112 R EV /EVENT VARIABLE e
14% 00107 R ¢0esds A 3 /LUN NUMBER
_1%e __@e911p R 0000202 A 2 /10P8 ASCII
Y1 T Te®111T R @00123 R - MES3
152 20112 R 000200 A EV n .
B §-1 R 2
154 20113 R @0@0082 A MES?2 2} 81 ,ASCII HOIS=SYNTAX ERR"<15>
90114 R Q000480 A T T T T T T e -
90115 R 422232 A
T eP118 R 326846 A 7
98117 R 546352 A
"o¥12¢ R 449880 A
98121 R 202132 & )
PUI2Z R 251032 & T T T o
155 PR123 R 90@A02 A MES3 2} 81 ASCII "DIS=-TASK NOT IN SYSTEM"«<315>

@0124 R Q0geRd A
90125 R 422232 A
23126 R 326658 A
80127 R 406471 A

90131 R 476504 A

0132 R 44634 1
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PAGE

e

T 80133 R 202473 4

"DIS,5 SRC -

08134 R 151650 A

wew

MCR FUNCTION 1DISABLE!

80135 R 426321 A

. 80136 R 500073 A

156 /
187 ... 00137 R 00p@A@ A SVBKCH @ _
158 2A140 R PARRBA A CNT [
159 209eag R LEND DIs
28141 R 200075 R «L
00142 R 009218 A L - B
BO143 R 000174 A #L
80144 R DBEAS4 A WL B B R
80145 R 000240 A *L
20146 R 00@Q15 A *L e
00147 R 0PQ175 A eL
~ 00152 R 200113 R #L e
80151 R 009171 A eL
sIZemdp152 NO _ERROR | INES
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PAGE 6 DI8.5 CROSS REFERENCE
CNT 20140 71 1] 94 158y .
DIS [LLLT) 70« 180
DISCPB 02074 72 97 99 101 108 106 108 110 112
{13 137«
DISNY o804 78« (1]
DISNG 99024 [} [1]
___ENDCRA @@923 81 83 92+ - _
ERRYY a0e54 90 118¢
ERR} aeoz2e 77 79 8év 1)
EV 20112 115 129 138 148 182¢
EXT1A Q0837 1317 129, P
EXT2 Qeesy 120 123«
FAC 008174 67 75 .
MCRRI 080171 66+ 125
MES2 20113 88 154+
NESY a0123 181 183«
REQGMCR @087 123 134w L
SVBKCH p0137 92 124 157+
TYPCPE @0le3 89 118 147 e e
WAITEV poas55 119
WAITF 20065 114 119 128w
X109 pedd1e &8+ 73 84 93
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CHAPTER 3

CONSTRUCTION OF TDV FUNCTION TASKS

3.1 CONVENTIONS FOR TDV TASK CONSTRUCTION

TDV function tasks facilitate on-line development of user tasks by
providing a means of editing, compiling, assembling and building
tasks. All TDV tasks are invoked by the MULTIACCESS Monitor.
MULTIACCESS supports the following standard TDV tasks:

. FORTRAN IV Compiler

. MACRO Assembler

. Text Editor

. Task Builder

. File and directory utilities

TDV function tasks should not be confused with MULTIACCESS Monitor
commands. Such commands are wusually overlays to the MULTIACCESS
Monitor and serve to control the user task-development environment.
On the other hand, TDV functions are separate tasks and include those
facilities necessary to perform program development.

To supplement operations performed by standard TDV modules, the user
can write his own TDV function tasks. He must adhere to the following
conventions:

1. The name of the TDV function task must consist of three
characters, followed by three dots, as in the following:

FOR...
TKB...
FIN...

The user should be careful not to terminate his TDV task with
four dots, since this format is a naming convention for I/O
handler tasks.

2. Most TDV function tasks can be built to run in either |user
mode or exec mode. An example of one of the few TDV tasks
that must run only in exec mode is INS... (INSTALL), which
modifies locations in the System Task List and must,
therefore, address locations outside of its own partition.
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TDV tasks should be built in user mode whenever possible
because an exec-mode task cannot be relocated to a partition
other than the one for which the +task was built. Task
relocation 1is a desirable feature for MULTIACCESS use,
because it allows the MULTIACCESS Monitor to perform dynamic
partition selection to maintain system throughput.

All TDV function tasks must be invoked from the MULTIACCESS
Monitor. This Monitor can be requested by typing in CTRL/T
("T) on any terminal.

TDV function interaction 1is <carried on from the device
associated with wuser wvirtual LUN-12. Error messages are
associated with virtual LUN-13. Both LUNs are assigned to
the wuser's terminal as soon as the wuser 1logs into the
MULTIACCESS system.

The command input line 1is transferred from the TDV 1line
buffer to a buffer within the TDV function task by the XFRCMD
system directive.
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3.2 SAMPLE TDV FUNCTION TASK

This section presents a sample TDV function task named DEL... that is
used to delete files from a directory on disk. A full assembly
listing of DEL... 1is included on subsequent pages. The following
description summarizes the flow of control through this program. Line
numbers in the leftmost column below refer to decimal 1line numbers
included at the left margin of the assembly listing:

Line Number Label Description

79-92 DEL Using the XFRCMD directive (line 53),
the IOPS ASCII command line supplied by
the user to the MULTIACCESS Monitor is
transferred into the DEL... buffer
(line 360). The MULTIACCESS Monitor,
with task name TDV..., is responsible
for requesting DEL..., the DELETE task.
The XFRCMD directive must be used by all
TDV function tasks to obtain comrmand
string text.

93-103 FLUSH Flush through the first break character
(i.e., ignore all characters in the
command line up to and including the
first space character). If a line
terminator is found, it 1is a syntax
error, because it means that no file
name was specified in the command.

104-169 NEXFIL Pass control here to process the next
file name after a break character is
found. Convert the file name and

extension from ASCII to .SIXBT, check
for errors and store the results in the
DELETE CPR (line 360).

170-183 Issue a request to DELETE the named
file, wait for completion and check for
errors.

184-195 Loop or exit seguence. If the file name
delimiter in the command is a comma, go
back to process the next file name. If
the delimiter is an altmode, simply
exit. If it 1is a carriage return,
REQUEST TDV... before exiting. If it
is none of the above, the delimiter |is
illegal and results in a syntax error.
The convention of requesting the task
TDV...when the 1line terminator is a
carraige return is not necessary under
MULTIACCESS. This convention, however,
must be followed if the TDV task is to
be run under a release of RSX prior to
XVM/RSX VI1B.
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Line Number

196-228

229-269

270-353

354-391

Label

ERR1

UNPACK

FAC

REQTDV

Description
Code to print error messages.
Subroutine used to unpack characters
from IOPS ASCII (five per two words) to

five per five words.

Subroutine used to fetch a character
from the IOPS ASCII command line.

CAL parameter blocks (CPRs), variables
and buffers.
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PAGE 1 DEL,16 8RC wee TDV FUNCTION "DELETE®
T JTITLE ew* TDV FUNCTION "DELETE" T
2 /
3 /
.4 / FIRST PRINTING, FEBRUARY 1974
5 /
6 ¢ THE INFORMATION IN THIS DOCUMENT IS SUBJECT YO
7 / CHANGE WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED
] /£ AS A COMMITMENT BY DIGITAL EQUIPMENT CORPORATION,
] / DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONe
10 £ SIBTLITY FOR ANY ERRORS THAT MAY APPEAR IN THIS e
11 / DOCUMENT,
12 / . -
13 / THE SOFTWARE DESCRIBED IN THIS DOCUMENT 1S FUR=
14 / NISHED 10 THE PURCHASER UNDER CENSE FOR USE ON
15 / A SINGLE COMPUTER SYSTEM AND CAN BE COPIED (WITH
16 / INCLUSION OF DIGIYAL'S COPYRIGWT NOTICE) ONLY FOR
17 / USE IN SUCH SYSTEM, EXCEPT AS MAY OTHERWISE BE PRO=
.18 / VIDED IN WRITING BY DIGITAL, .
19 /
20 / 0D1GITA; EQUIPMENY CORPORATION ASSUMES NO RESPONSIBILITY
21 7 FOR THE USE OR RELIABILITY OF [1S SOFTWARE ON EQUIP=
22 / MENT THAT 18 NOT SUPPLIED BY DIGITAL, .
23 /
a4 / COPYRIGHT (C) 1974, BY DIGITAL EQUIPMENT CORPORATION
23 /
26 /
27 LEJECT
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PAGE 2 DEL.16 SRC we¢e TDV PUNCTION "DELETE"
28 / T
29 / EDIT w316 30 APR 72 C. PROTEAU —
30 /
M / COPYRIGHT 1971, 1972, DIGITAL, EGUIPMENT CORP,, MAYNARD, MASS,
32 /
3 / TDV (TASK DEVELOPMENT) TASK, NAMED "DEL,.,", FOR DELETING FILES FROM e
34 / THE DISK VIA "LUN",
38 /
g; R aannnnnannn
/ Vi o
g: / COMMAND STRING EXAMPLE} /
/ / S
:o / TOV>DEL FILEL,FILE2,FILED /
1 / /
:g 7 YOV>DEL FILET SRC,FILE2 BIN,FILES 003 /
/ - / e
:; JIEI77177077777777070777770777777077277707777721771177¢8777
/
48 / THE FILE NAME EXTENSION IS OPTIONAL == "SRC™ IS THE DEFAULT ASSUMPTION,
47 /
1] 7 THE COMMAND INPUY LINE IS READ BY THE RESIOENT TDV TASK ("TDV,,.") AND
49 / 18 TRANSFERRED TO THIS TASK BY MEANS OF THE XFRCMD DIRECTIVE, o
L 7/
51 / COMMAND SYNTAX s 'DEL'S<NSP»<SP><FILE NAME> ((<SP><EXT>)/)
gg / S(«COM><FILE NAME> ((<SP><EXT>)/)) (<CR>/<AM>)
/
L) 7 <NSP> = NON=SPACE CHARACTER -
55 / <«SP>» & A SPACE CHARACTER o i
58 7 «FILE NAME» ® | TO 6 ALPHANUMERIC CHARACTERS
37 / <EXT> & § TO 3 ALPHANUMERIC CHARACTERS e
58 / «COF> = A COMMA
59 / «CR» = A CARRIAGE RETURN -
L] / <AM> = AN ALTMODE
———:%— / 8%es> OR $(,0) % ANY NUMBER, INCLUDING _NONE, OF THE ITEM <,,> OR (,.,),
7
63 / AT COMPLETION OF THE DELETE FUNCTION, THE TERMINATING CHARACTER OF THE
T 7 COMMAND LINE IS EXAMINED, IF IT IS A CARRIAGE RETURN, THE RESIDENT TOV
65 / TASK I8 "REQUESTED" AND DELETE" EXITS, IF THE LINE IS TERMINATED gj_AQ"“
&8 7 ALYWODE, "DELEYE" EXITS WITROUT "REGUESTING® "TDV,...". A CTRL T TYPEIN
67 / 18 THEN NECESSARY TO RE=ESTABLISH TDV DIALOGUE,
1] /
69 ] ) B LDEC . i
79 T T T T edee2y A LUNmy7T T T /LUN NORMALLY ASSIGNED TGO DISK,
71 208015 A TOVTTY=1y /TDV_TTY ERROR LUN, . o .
72 LoCY
73 920810 A x1@s1p /AUTOINCREMENT REGISTER 10,
74 44p0R0 A I0Xe 182 /USED WHEN THE SKIP IS NQOT INTENDED,
75 '@0@040 A CBFSIZ=d4p /8I1ZE OF THE COMMANG LINE BUFFER FOR UP
78 /TO 8@ CHARACTERS,
77 -
I/ I JEJECT - -
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PAGE 3  DEL.16 SRC  wwe TDV FUNCTION “DELETE"

79 20000 R 009338 R DEL CAL XFER /TRANSFER THE COMMAND LINE READ BY "TDV,,.,",
8o 90001 R 089342 R cAL WAITFR
81 °0eP2 R 777762 A LAW -16 /I8 YHE BUFFER Y00 SMALL, 1,E., IS THE
82 ~ p@pe3 R 54p344 R _ . 8AD EV /COMMAND LINE TOD LONG?
:3 22084 R 60m117 R JMP ERR{ /YES,
/
85 / INTTTALIZE THE FETCH=A«CHARACTER SUBROUTINE, THIS MUST BE DONE HERE,
.. .Ls / RATHER THAN BEING ASSEMBLED IN, IN CASE THE TASK 1S FIXED IN CORE AND
g: / 1S TRUs NOT REINITIALIZED,
/
80 7 7 "ooed5 R 200422 R B LAC (FACLB¢2)
b0 .. eepes R pdaSiy R _DAC FACLBX
1 e0P07 R 200423 R LAC (FACCB+5)
92 00012 R p40314 R DAC FACCBX e
12 7
%9 e e £ _FLUSH cOMMAND INPUT THROUGH THE FIRST BREAK CHARACTER,
5 /
96 #9013 R 100247 R FLUSH  JMS FAC /FETCH A CHARACTER FROM COMMAND LINE,
97 7 7 "e00i2 R S4pez24 R sAD (4e) /8PACE?
98 pR013 R 609021 R JMP __NEXFIL . L L o
TTTRY T ePeld W 549423 R SAD (15) /CARRIAGE RETURN?
1980 RIS R 74i0mp A o SKP o o )
“1ei 7 T e@e18 R S5dp426 R T T8AD (17%) /ALTMODE?
102 ~ _bB017 R 68912y R _ ___JMP_ ERR2 ~ /SYNTAX ERROR,
103 00020 R 6000131 R JMP FLUSH
184 /
TT[os 7 UNPACK YHE FILE NAME, TrTTTT Tt o s T m e mme e
196 /
‘o7 T 90021 R 299427 R NEXFIL LAC ~ (BUFe1) /INITIALIZE THE NAME BUFFER,
108 00022 R 0690430 R DACw (X12) o . S
189 7 TB@@TI R 7IIITL AT AW T e7 7 7 7 " JUNPACK FILE NAME (UP TO 6 CHARACTERS),
110 0824 R 109223 R JIMS UNPACK /RETURN 1F NO ERROR_OCCURRED,
I /
gg o S / CONVERT THE FILE NAME TO ,SIXBT AND STORE IT IN THE DELETE CPB,
7
114 .DEC B
AT T To®02% R 200382 R T TLAR T TUBUFe2 T
116 20026 R 649506 A LRS 8
TTIT7T T T 00027 R 280381 R LAT BUF+1 Tt T T T
118 92032 R 640586 A LRS ] ] )
T T "p@ed] R 20033¢ R LAC BUF+@ T T
128 00032 R 640614 A LLS g2 B
129 77 90033 R 741200 & T TUTU|SNAC T T T o T ’ o T
122 90034 R 600121 R JMP ERR2 /SYNTAX ERROR == NULL FILE NAME, L
123 90035 R 949333 R BAC DELETES
124 92236 R 200355 R LAC ~ BUFes - . o o
12% 80037 R 64950668 A LRS 5
126 8004p R 200354 R LAC BUF+4 i R
o o 00041 R 64g35a8 A e 5 )
128 82042 R 200353 R LAC BUF+3 o
2% 90043 R 849814 A LLS 12 -
138 98044 R 949334 R DAC DELETE+d
131 Locy
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PAGE 4 DEL.16 SR¢ we¢ YDV FUNCTION "DELETE"
132 /
133 / THE FILE NAME EXTENSION IS OPTIONAL} THE DEFAULY EXTENSION IS “SRC",
:g; 7/ VALIOATE THE DELIMITER,
/
Y 1 90045 R 200348 R LAC CHAR ) T
137 20046 R 54p425 R SAD us) __ _/CARRIAGE RETURN? e
138 20047 R 741009 A sKP
139 20250 R 540426 R $AD (175) /AL TMODE? R
{40 20038 R 741000 A SKP
141 20p52 R 54p434 R SAD (54) /COMMA? I R I
142 20053 R 600072 R JIMP USESRC /ASSUME DEFAULT "SRC® EXTENSION,
143 800954 R 340424 R SAD  (4@) _ _/SPACE? e . _
144 20055 R 741000 A SKP
}:: 29056 R 6@p123 R JMP ERR2 /NO == ILLEGAL DELIMITER, S
/
}:: / UNPACK THE FILE NAME EXTENSION, e _
/
___ 149 88057 R 777774 A LAN w4 . __ JUNPACK EXTENSION (UP 7O 3 CHARACTERS),
i;e 0926g R 1@p22) R KLL] UNPACK /RETURN IF NO ERROR OCCURRED,
1 /
:gg 7/ CONVERT THE FILE NAME EXTENSION TO .SIXBY AND STORE IT IN THE DELETE CPB,
/
154 I ] (. D o T T
158 20061 R 209360 R LAC  BUF+8 o
TTyEeT T 90882 R 649506 A " LRS 6
157 80063 R 223357 R LAC BUF+7 e _ o o
158 00084 R S4e%06 A LRS [ : T T o
159 20065 R 209356 R LAC BUF+6
I8¢~~~ "@e0at8 R 64e6ia A LS 13~ -
161 LocT
182 90087 R 741200 A4 sNA - o
.. 183 00879 R 68012) R JMP ERR2 oo .. /SYNTAX ERROR == NULL EXVENSION, = _
184 20071 R 7419AQ A SKP
165 - Y A o . ~
ig; / USE THE DEFAULT EXTENSION "SRC",
/
ELL B ‘90972 R 208432 R~ USESRC AL T (232283) "7 /.51XBT "SRC",
169 20073 R 242335 R NAC DELETE+S e o
170 7
:[é '/ DELETE THE FILE AND WAITFOR COMPLETION,
7 7/
173 89274 R 290330 R rAL DELETE /DELETE THE FILE,
172 “@9@75 R 800348 R " cal WAITFR
175 00976 R 209344 R LAC EV
—17— e R T REY T e o ens cee e
177 00100 R 6Ag123 R JMP ERR3 /FILE NOT FOUND,
178 00181 R 540434 R 8AD (=54)
179 ee1P2 R 699125 R IMP ERR4 /FILE STILL OPEN,
189 20183 R 741120 A sPA
184 90104 R 608127 R JMP ERRS /DELETE ERROR,
183 00104 X e e T ETRR s  ARERETE RRROR N
183 LEJECT
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PAGE  § DEL,16 SRE ~ #%e TOV FUNCTION "DELETE"

184 T T I T U VALTOATE THE DELIMITER,
185 / e e
188 B010% R 20@346 R LAC CHAR
187 P8106 R Sdea33 R SAD - (34) - /COMMA?
188 23107 R 609821 R KL1d NEXFIL /YES == PROCESS THE NEXT FILE NAME,
189 =~ eoilg R Sd4ps26 R sAD (175) _ __ _ 7ALTMODE?
i%e 00111 R 20p439 R CAL t1e) JYES == SIMPLY EXIT,
_ % 22112 R 549423 R SAD 15 /CARRIAGE RETURN? . _
192 82113 R 7410080 A kP /YES,
193 ~ peii4 R 6pp121 R _ JMP  ERR2  /ND == ILLEGAL DE|IMITER,
194 22115 R 200323 R EXIT cAL REGTOV /REGUEST "TOV,.,."
195 @@116 R pdoe4de R cAL €10) o #EXIT WITHOUT WAITING FOR RESULT,
196
197 / ERRORS == PRINT THE ERROR MESSAGE AND THEN REQUEST "TDV,,," EVEN IF
ig: / THE LINE TERMINATOR IS AN ALTMQDE,
200 T Te@1{7 R 208435 R E?Rl TLAETT T (MESYY T /COMMAND LINE TOO LONG,
204 20120 R 741000 A _ 8kP N )
W2 80121 R 200436 R ERR2 LAC (MES2) /SYNTAX ERROR,
203 08122 R 741000 A sKP e
204 00123 R 200437 R ERRS LA (MESY) 7FILE NGT FOUND,
205 00124 R 741000 A SKP s ,
206 00125 R 209440 R ERR4 LAC (MES4) /FILE STILL OPEN,
207 _ #0126 R 741200 A o 8KP L i
208 00127 R 20p4ay R RRS ~ LAC (MESS5) /"DELETE" ERROR,
209 90130 R P4p142 R DAC TYPE+4 e
210 90131 R 20p344 R LAC EV /SAVE EV VALUE SO THAT SOMEONE MAY EXAMINE
211 @8132 R 04p347 R DAC  ERRCOD ~ /IT BY USING THE "OPEN" MCR FUNCTION,
212 20133 R 22@136 R tAL TYPE /TYPE THE MESSAGE,
213 ~ 80134 R pepl42 R cAL WAITFR L ~
21; @0135 R 6gpy1i15 R LI EXIT
21
21 20136 R 602700 A TYPE 2780 /"WRITE" CFPB,
217  pB137 R PBRI44 R EV B ~ o A
ave o 0914 R 0@pe1d A TIDVTTY T T TT/YDV TTY ERROR LUN,
219 80141 R 00pp@2 A 2 .../10P8 ascll,
‘ggﬁ“““‘ 20142 R 74dpnaa & XX - /MESSAGE ADORESS,
1
wr———nwmm{‘r—wmmmwm» ToTTTTTT T ’
L 00144 R 020000 A o o o
PO145 R 422131 A
80146 R 426630 A _4 3 B o
"7 P0147 R 448350 A T T s e
o 80152 R 52p280 A e . o
80151 R 476364 A
20152 R 046236 4 S
89133 R 472161 A T

o . B9154 R Sgepee A o u L
223 PO155 R 0040222 A MES2 T 0040027 @) .ASCII "DEL=SYNTAX ERR"<{5>
P2156 R 020000 A

BOISY R 422181 &
. p0816p R 426846 A
: 90161 R 546352 A
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PAGE 6 DEL,16 SRC wee TDV PUNCTION "DELETE"
92182 R 440860 A j
20163 R 202132 A
20184 R 253032 A
224 20165 R P23p0R2 A MES3 Ae5002) B LASCII "DEL=FILE NOT FOUND"<15>
20166 R p0@20Q A
20467 R 422131 A R e
90172 R 426614 A
00174 R 446318 A
90172 R 529234 4
098173 R 476304 A e
00174 R 2432368 A
09175 R 526350 A - . o o o
- 90176 R 406490 A
223 90177 R 0080082 A MES4 n050802) @7 ,ASCII "DEL~FILE STILL OPEN"<i5>
00200 R 000000 A
002081 R 422131 A e B
90202 R 426614 A
00203 R 446319 A e
90204 R 520248 A
00205 R 522231 A -
80206 R 448100 A
00207 R 476410 A o
TTTTTTTTTTTUP0Z2I0 R SAYES2 A T T T T mr e e
226 00211 R 004002 A MESS ~ ne4ee2y @) ,ASCII "DEL-DELETE ERR"<15>
T T ee2l2 N eoeed0 A
08213 R 422131 A
POZIA R 428810 1 T T
80215 R 426310 A o o o o
#0217 R 202132 A
- B0220 R 251032 4 - TTTTT T
227 / e - __
228 LEJECT
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" DEL,16 SR¢

““wew TDV FUNCTION WDELETE®

229 7 SUBROUTINE UNPACK we UNPACK 7=BIT ASCIT CHARACTERS FROM THE COMMAND
230 / INPUT | INE AND STORE THEM SEQUENTIALLY IN "BUF" VIA X10 (ALREADY SEY UP),
231 7 THF NEGATIVE COUNY OF (MAXIMUM NUMBER ﬁF_CHA§1CT€§§'0 1) 18 IN THWE aC,
232 /.
23 / CALLING SEQUENCEL
234 e / L
238 / «COUNT IN THE AC
_ 238 / RLL] UNPACK e
237 / tRETURN IF NO ERROR OCCURRED)
238 Y 2
239 / ALTERED REGISTERS:
_.. 240 S 2SS
244 / AC & MQ
242 o
243 00221 R 000008 A UNPACK o
244 90222 R 049343 R _nac ENT /SAVE COUNT,
248 00223 R 10p247 R L0DPY ~ gM8 FAC JFETCH A CHARACTER.
246 _ p8224 R 049346 R DAC CHAR i
247 90225 R 349431 R SAD (54) /COMMA?
248 20226 R 609244 R JMP NOTEBT /YES == DELIMITER,
Ay B Y. 4 =41 -
250 08232 R 741188 A  sPA . ) _
251 "00231 R 60p2aq R Imp 'NOTEBT /NOT .SIXBT, CHAR < 41,
252 80232 R 723791 A AAC 77
253 00233 R 740100 A sMA
254 20234 R 600244 R JMP NOT6BT /NOT ,SIXBT, CHAR > 137,
255 90233 R 440345 R 182 ENT
256 20236 R 741000 4 &P o o
11 80237 R 6Qpi121 R JMP ERR2 7700 MANY CHARACTERS,
258  pe24p R 209348 R LAC _CHAR _ /STORE CHARACTER,
259 8241 R 0bpole A BACe T x10@
260 00242 R 690223 R JHP LOOP1 e e
261 /
__es2 o / FILL IN THE REMAINDER OF THE NAME WITH ZEROS,
283 7
264 20243 R 162010 A nZMe X180
-1 1 00244 R 44g343 R~ NOT6BY 187 TN - - T - -
266 9@245 R 600243 R JIMP =2
287 0245 N 629221 K — JMPw  UNPACK
268 / ; e
28y WEJECT T )
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PAGE 8 DEL.18 SRc wew YDV FUNCTION "DELETE"
270 / SURROUTINE FAC == FETCH A CHARACTER FROM THME 5/7 ASCII LINE BUFFER 'FACLB!,
271 / THE INDICIES !'FACLBX' AND 'FACCBX' MUST BE SET wHEN A NEW LINE I8 READ, . __
”‘!7!“—*“""“""”"_"""“‘“7rtﬁiiifgtﬁi‘iii‘ﬁﬁ?'?ETEHEE‘EETE?E‘TEEF?ﬁiL CHARACTERS,
273 /
—ara / CALLING SEQUENCE:
275 ’ o e )
276 / JMS FAC
277 / (UNCONDITIONAL RETURN WITH CHARACTER IN THE AC) e
278 /
279 / ALTEREn REGISTERS: . o B _
280 /
281 / AC & Mg - e e
282 /
283 08247 R PdoeRp A FAC 2 e
284 00250 R 220314 R LAC» FACCBX /FETCH THE NEXT UNPACKED CHARACTER FROM 'FACCB!,
285 22251 R 740120 A _SMA _. .. £WAS THE CHARACTER BUFFER (FACCB) EMPTY2?
288 00252 R 680277 R JIMP FAC2 /NO == TEST FOR A TERMINAL CHARACTER,
287 00253 R 200442 R __LAC CFACCB»1) ~ /YES == REFILL 'FACCB' FROM THE INPUT LINE, _
11 98254 R 049314 R DAC FACCBX :
289 0255 R 220313 R LAC# FACLBX /C(FIRST HALF OF WORD PAIR), -
kil 0238 R 440313 R 10X FACLBX
291 20237 R 652000 A LM@ B o 7 . o o
252 UU280 R 754000 A T TelATCLL T T o
293 90268f R {20385 R o JMs FACUPS ) /(FIRST CHARACTER),
T 2% T 20262 R 190305 R JINS FACUPS /(SECOND CHARACTER),
295 20263 R 129305 R _JMS  FACUPS /(FIRST 4 BITS OF THIRD CHARACTER), _
il 20254 N 229313 R LAC» FAC(BYX / (SECOND HALF OF wORD PAIR),
297 00265 R 449313 R . 1bXx _FACLBX o L
208 3268 R 640517 A LRS 17 /(LAST 3 BITS OF THIRD CHARACTER),
299 00267 R 260314 R XORe FACCBX - B B
T 3ee T p9279 K 96314 R DACw FACCBX
3oy 20274 R 75p008 A cLA e L e
1} p0272 R 1003085 R KLE] FACUPS 7/ (FOURTH CHARACTER),
303 P2273 R 109303 R L FACUPS ~ /#(FIFTH CHARACTER), , -
© Y84 T 90274 R 200443 R LAC (FACCB) /RESET THE CHARACTER BUFFER INDEX,
3e5 08275 R @4p314 R DAC  FACEBX - ) o
368 T T T9@276 R 220314 R TTTUACe FACCBX /PETCH THE FIRST CHARACTER FROM THE
se? e —— o . _{CHARACTER BUFFER, i
1] / - T T -
309 00277 R 549425 R FAC2 8$AD (815) /1F IT 1S A TERMINAL CHARACTER, CARRIAGE
310 00300 R 829247 R 7T TiMPe FAC /RETURN OR ALTMOOE, RETURN wITH THE CHARACTER
311 301 R 549426 R sAD (175 /IN THE AC BUT 00 NOT AUGMENT THE CHARACTER
J§2° 777 T 0@302 R 829247 R T T T T iMPe FAC /BUFFER INDEX, THUS, REPEATED CALLS TO FaAC
313 ... ¥ILL RETURN THE TEKMINAL CHARACTER, = _
314 7
315 28383 R 44@314 R 10X FACCBX /IT 1S NOT A TERMINAL CHARACTER == AUGMENT
316 P304 R 629247 R JMPw FAC /THE CHARACTER BUFFER INDEX AND RETURN WITH
317 /THE CHARACTER IN THE AC,
318 /
319 LEJECT
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PAGE 8§ DEL,16 SRC. ~ wwe TDV FUNCTION WDELETE"
320 T T T/ SURRAUTINE FACUPS == UNPACKING SUBROUTINE USED BY 'FAC!,
321 /
322 / CALLING SEQUENCE? T T -
323 Y 4 ) ) N
324 / 4C & LINK MUST BE CLEARED,
325 - Y 4 NEXT CHARACTER MUST BE IN
326 / THE HIGH=ORDER END OF THE MQ,
%27 / TFACCBX!' MUST POINT YO THE e
328 / WORD PRECEDING THE ONE 1IN
329 S AN WHICH THE CHARACTER IS To
330 / BE STORED,
331 . e gMS FACUPS
332 / CUNCONDITIONAL RETURN WITH
333 / __YFACCBX! POINTING TO THE_ o e
334 / STORED CHARACTER AND WITH . :
338 S A _.THE AC & LINK LEFT CLEARED)
338 /
3y o / ALTERED REGISTERS:
338 /
339 / AC & Mg B . -
T 1 7 ) T T
341 20303 R 2@p@@p A  FACUPS @& o . . -
T 342 T 20306 R 649607 A LLS 7 /SHIFT THE CHARACTER INTO THE AC, THE LOW
343 90307 R 44314 R 10X FACCBX _/ORDER BITS OF THE THIRD CHARACTER ARE ZERO
344 20312 R 069314 R NACw FACCBX /BECAUSE THE LINK IS ZERO,
345 003131 R 750000 A cLA e
BT 1 20312 R 8203058 R THPw FACUPS
347 / o i o
4T 99313 R 74p04C A FACLAX = yX /LINE BUFFER INDEX.
349 08314 R 74pp4@ A FACCBY  ¥X ___/CHARACTER BUFFER INDEX,
3% 7 o8ISR [} FACCA LBLOCK 5§ /CHARACTER BUFFER (5 IMAGE ALPHA CHARACTERS),
o35y 908322 R 777777 A -l . _/END=OF=1FACC8' INDICATOR.
87 7
353 -EJECT
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PAGE 19 DEL.16 SR¢ «*w TDV FUNCTION "DELETE"
354 20323 R P8poay A REQTOV /"REQUEST" CPB,
353 20324 R 20p8RQ A P /NO EVENT VARIABLE,
358 80325 R 240426 A —.SIXBY "TpV"
357 20328 R 5635636 A LSIXBT n, " o e
gga 22327 R 200000 A [ /USE THE DEFAULT PRIORITY,
9 / S
11 903320 R 003500 A DELETE 3500 /"DELETE" CPB,
381 P9331 R 80344 R EV
T 382 00332 R 000921 A LUN
363 BO3I33 R 555555 A LSIXBT Meeat /FILE NAME ow (ST WALF,
384 82334 R 555555 A pSIXBT  Teeer /FILE NAME == 2ND HALF,
368 80335 R 555355 A JSIXBT Meaat /FILE NAME == EXTENSION, e
388 /
367 80338 R 208937 A XFER 37 /"TRANSFER YDV COMMAND LINE" CPB,
368 00337 R 909344 R EV
369  pp34p R @0@3sy R FACLB _ /BUFFER ADDRESS, . __
370 0341 R 000040 A cBFSIZ /BUFFER SIZE,
1 / e e e
TR 090342 R 00pP20 A WAITFR 20 /"WATTFOR" CPB,
373 80343 R 000344 R EV _ e e
374 7
375 20344 R 000000 A EV ] _ /EVENT VARIABLE, - —
TS TENT T T ) B " JCOUNTER,
377 82346 R 00apEP A CHAR ? ) __/INPUT CHARACTER, = . L
TTT378 T T T e0347 R 000000 A ERRCOD @ 7EV VALUE SAVED BEFORE ERROGR PRINTOUT IN
379 _.__/CASE SOMEONE WANTS TO EXAMINE 1T USING
b1 ] o ’ /THE FOPEN™ MCR FUNCTION,
381 / .
382 T T e “.DEC
383 20352 R A BUF .BLOCK 9 /FILE NAME BUFFER,
hLY Y 4 4 '
388 / . o L
LN 203081 R 7 FACLR  .BLOCK CBFSIZ /COMMAND 'INPUT BUFFER, OR
387 /FETCH=A=CHARACTER BUFFER, I
T 388 7 pe4?f R 064032 A T 'p64e32 /GUARD WORD == GUARANTEES FINDING
389 /CARRIAGE RETURN AT END OF BUFFER,
559 e R
391 pegoag R LEND DEL o ) o .
R — 1T |3 T - T
90423 R 090322 R el
T T P0424 R Q00n04d A L T
22425 R 20PA1S A WL
V0425 R POQI7E A WL T
20427 R 0OMIA7 R sl e . S
I —- 1T 21 -F T F T L T - -
2431 R 20ARSA A wL
@B432 R 232203 A wL
00433 R 777765 A =L
00434 R 777724 A wL
80435 R 00Q143 R e e _ .
98436 R D0@155 R L
80437 R 800165 R wL
P0440 R 00Q177 R w#
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PAGE 11 T DEL,16 SRC ~ “wes TDV FUNCTION "DELETE"

88441 R 0@p2i] R #L
00442 R 000314 R wl

0315 R o[
______ o $12EmRR444 NO ERRDR [ INES
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PAGE 12 DEL,16 CROSS REFERENCE

BuF e83se 197 115 117 119 124 126 128 155 157

159 383«
CBFSIZ 208040 78« 370 386

TRAR 00346 138 186 246 258 377+
CNT 82345 244 255 265 376

DEL ad@00 79+ 391

DELETE 8¢339 123 138 169 173  3g0s
—ERRCOD 90347 211 378«

ERR1 @117 83 298

ERR2 90121 102 122 143 163 163 2082« 257
ERR3 012y 177 204+

ERR4 ee1e8 179 206w
ERRS 29127 181 208¢

EV 03344 82 178 219 217 381 368 373 375
EXIT 22115 194+ 214
FAL QU7 90 2435 283+« Jleo 32 316

FACCB 20315 91 287 384 350+ e

FACCBX 0290314 92 284 288 295 J3p@ 395 306 315 343
344 340w

FACLD @0361 89 369 386«

FACLBX 90313 9@ 289 200 296 297 348«

FACUPS 00305 2903 204 2903 392 03 J4ls 346
FAC2 20277 286 399+
. e Ies
10X 440000 74 290 297 315 343
TLOOPY 0223 245+ 26n T
LUN 000021 78+ 362
WEST BOTAY 290 222%
MES2 90155 292 223«
"MESY T 90165 204 224+ T
MES4 Q0177 286 225«
T MESS Q@211 208 226+ T
NEXFIL po@2f4 98 1p7« 188
NOTBBY Q0244 248 257 254 265«
REQTDV 00323 194 354w
“TOVYTY godo1s Tiv 218
TYPE 90136 299 212 216w
" 'UNPACK ~ 99227 110 1%% ~ 243% 287
USESRC @go@72 142 168w
TUWAIYFR™ Q0342 808 174 213 372+
XFER 8336 79 367w

X18 eaedjo 73+ 1a8 259 264
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CHAPTER 4

CONSTRUCTION OF 1I/0 DEVICE HANDLER TASKS

4.1 CONVENTIONS FOR I/0 HANDLER CONSTRUCTION

I/0 Device Handlers are Tasks responsible for controlling the
operations of 1I/0 devices. Unlike front-end interrupt driver Tasks,
I/0 Handlers are written to facilitate concurrent use by several Tasks
by means of a standard system interface, I/0 Directives. Although the
basic RSX system provides Handlers for all standard I/0 devices, the
user can facilitate the operations of nonstandard or infrequently used
devices by writing his own I/0 Device Handler Tasks.

Conventions for constructing I/0 Device Handler Tasks and a brief
description of the most important concepts behind the operation of I/0
Handlers are included below:

1. The name of the I/0 Device Handler Task must consist of two
characters, followed by four dots, as in the following:

IIP....
CD....
AD...O

Characters included in a Handler Task name typically
represent the name of the device associated with the Handler
(see Table 4-1 below).

2. I1I/0 Device Handler Tasks are built to run in EXEC mode.

3. The RSX system effectively allows device independence. I/0
requests are typically issued by Tasks to devices identified
by Logical Unit Number (LUN). Requests are queuwed, by means
of the QUEUE 1I/0 Directive, and are routed through the
Handler associated with the appropriate device.,

4, LUNs and their current device assignments are stored in a
Logical Unit Table (LUT). There are one-word entries or slots
in this table for as many as 512 different LUN assignments,
and all can be reassigned or removed by means of the REASSIGN
MCR Function Task.

5. The Attach Flag Table (AFT) contains a one-word entry for
each LUN, When a user Task requests that a device be
attached, the AFT slot for the appropriate LUN is set to the
address of the requesting Task's System Task List (STL) node.
If a LUN is not attached, its slot is filled with zeros.,
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7.

8.

10.

11,

12,

13.

14.

The Physical Device List (PDVL) is a system 1list or deque
containing a series of nodes describing all physical devices
in the RSX system.

I/0 Rundown is the delaying of the availability of a core
partition until all transfers to and from that partition have
stopped or have been allowed to complete, I/0 Rundown is
performed when a USER-mode Task exits.

Each time a LUN is assigned to a particular physical device
unit, the I/0 Device Handler for that device is requested by
the REASSIGN MCR Function Task. When in core, the Handler
then initializes itself by connecting to an interrupt line
and by entering its Trigger Event Variable address in the
appropriate PDVL node. This effectively informs the system
that the Handler is ready to accept I/0 requests.

The Handler idles in a wait state until the requesting Task
causes the Trigger Event Variable of the requested device to
be set, indicating that the Handler is needed.

I1/0 requests are handled by processing requests according to
Task priority. If a device has been attached, only requests
from the attaching Task will be serviced, until a DETACH
Directive is issued. Requests from other Tasks can, however,
be queued.

Handler processing proceeds at Task level (API-7), but can be
interrupted by hardware interrupts from the device it is
handling., The interrupt service subroutine which performs
this interrupt operates somewhat independently of the Task in
which it is found. Interrupt service routines must save
commonly used registers on entry and restore them on exit.

When a request has been completed (successfully or
unsuccessfully), the count of current I/0 requests is
decremented before the Event Variable associated with the
request is set and returned. The Handler then waits for the
next Trigger Event variable to be set.

When the last LUN assigned to a Handler is reassigned, the
Handler associated with the referenced device must relinquish
system resources and disconnect from its interrupt line
before exiting.

Special I/0 buffers 1located in a Task's partition are
available to I/O Handlers for buffering small data records.
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Table 4-1
RSX Devices

Device Name Device Handler Task

TTn Terminal TTY

DTn DECtape DT....
MTn Magtape MT....
DK Disk Driver DSK

RF Fixed-Head Disk RF....
RPn Disk Pack RP....
RKn Disk Cartridge RK....
PR Paper Tape Reader PR....
PP Paper Tape Punch PP....
CD Card Reader CD....
Cp Card Punch CP....
LP Line Printer LP.... .
AD Analog-to-Digital Converter AD....
AF Automatic Flying Capacitor Scanner AF....
UD Universal Digital Controller ‘ UD....
cC System COMMON Communicator CcC....
VTn | Display ' VT....
VWn Writing Tablet VW....
XY XY Plotter XY....
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4.2 SAMPLE I/0 DEVICE HANDLER TASK

This section presents a sample I/O Device Handler Task named LP....,
which is responsible for handling the LP series of line printers. A
full assembly listing of LP.... is included on subsequent pages. The
following description summarizes the flow of control through this
program, Line numbers in the leftmost column below refer to decimal
line numbers included at the left margin of the assembly listing.

Line Number Label Description
209-291 START This is the Handler initialization

section required by all I/0 Device
Handler Tasks. Between lines 209-213,
the Physical Device List (PDVL) is
scanned for a node for this device. If
the node is found (line 216), this means
the device name (line 260) was found in
the PDVL and the node's address 1is
returned in the AC register. If the
node is not found (line 215), the Task
exits since no node having the name "LP”
was found in the PDVL. Once the node
address 1is returned in the AC, the
address of the Trigger Event Variable in
the node is calculated and saved (line
218). The interrupt line 1is then
connected (if no connection was made the
Task exits) and the address of the
Trigger Event Variable is placed in the
PDVL node (line 223), Lines 225 to 227
calculate an adjustment factor to be
used for the Index Register later when
obtaining arguments by indexed
addressing in areas outside the current
4K memory page. The Handler then clears
the controller and waits for the Trigger
Event Variable, TG, to be set (WAITFOR
TG) .

294-297 WFTGR Wait for the Trigger Event Variable to
be set nonzero, indicating that an I/0O
request has been queued.

299-348 PQ The Trigger Event Variable has been
triggered. (The CAL Service Routine in
the Executive triggers the Event
Variable whenever the Handler has an I/0
request.) The Trigger is cleared (line
303) to prevent the Handler from being
inadvertently called when the WAITFOR TG
is again issued. At 1line 327 the
request is dequeued (remove from the
queue) and, if the queue is empty, the
Handler issues a WAITFOR TG, which will
be set at the next I/0 request for this
device. If a rode was dequeued, the
request node address is saved for later

XI-4-4



Line Number

352-377

382-390

410-901

908-913

Label

ABORT

ATTACH

PRINT

WFAB

Description

node access (line 330), and the CAL
Function Code is extracted (line 334).

The CAL Function is then tested for
ABORT, ATTACH, DETACH, etc. During the
attempt to dequeue a request (line 329),
if the dequeue was not made (empty
queue), a return from DQRQ immediately
follows the JMS; otherwise the return
is at JMS+2 (line 330). If the dequeue
was made, the AC contains the address of
the dequeued node. If not, the AC
contains either zero, (if the queue was
ermpty), or nonzero, (if the device has
been attached). This is useful when
Device iHandlers are multiunit and the
REASSIGN MCR Function removes one of its
units from the Logical Unit Table.

The ABORT request can legally be made
only by the I/0 Rundown Task, IORD
(lines 352-354)., It 1is a request to
terminate all I/O for the named Task.
At lines 369-377, the DMTQ subroutine is
called to detach (if necessary) the line
printer and the LUN by which it was
attached, and then to empty the Line
Printer I/0 Request Queue of all
requests nade by the named Task,.
Because the Line Printer Handler is
internally buffered and does not dequeue
another request until a transfer is
complete, it 1s not necessary to stop
possible ongoing I/0. For other
devices, this is not generally the case.

Routines to ATTACH, DETACH, and return
Handler Information (HINF).

Routines to prepare information for and
handle the hardware of the ILP device.

Subroutine to wait for the Event
Variable to be set nonzero and then to
test if an ABORT request has been made.
Whenever an ABORT request is queued, bhit
2 of the Handler's Trigger Event
Variable 1is set nonzero. If ABORT is
pending, it must be honored at this time
because WFAB may have been called to
wait for expiration of a mark-time delay
(lines 893-894), following a line
printer not-ready condition. Since the
printer could remain in the not-ready
state indefinitely, the Handler cannot
wait for that condition to clear before
performing the ABORT. At line 927, the
DQRQ subroutine is called to dequeue the
ABORT request node, whose address is
returned in the AC register. Then the
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Line Number

942-967

971-999

Label

SEVRN

DAEX

Description

DMTQ routine is called to detach the
printer and the LUN by which it was
attached (assuming it was attached).
DMTQ then empties the I/0 Request Queue

of all requests made by the Task
referred +to in the ABORT request. When
the ABORT request has been honored, the
Event Variable is set (line 931) to
signal the I/O Rundown Task of this
fact.

Subroutine for setting the requester's
Event Variable from the value in the AC.
This must be done using the Index
Register, since the requesting Task can
be located outside the 32K addressing
range (line 953). Once I/O is complete
{this includes setting the requester's
Event Variable), the requester's
transfers-pending count is decremented
(line 957) so that a count of pending
requests {(which could alter the
requester's core) is maintained. This
count is necessary for the success of
I/0 Rundown. A Significant Event is
declared (lines 959-960), which may
cause control to pass to a Task of
higher priority (i.e., if that Task has
been waiting for the Line Printer
Handler to set its Event Variable).
Finally, the I/O request node, no longer
needed, is returned to the Pool of Empty
Nodes (lines 962-965).

DISCONNECT & EXIT request made only by
the REASSIGN MCR Function. This occurs
after all LUNs are reassigned away from
the Line Printer, Until the Handler
honors this function, the 1line printer
cannot be resurrected (reassigned back
to a LUN) because the assign inhibit
flag is set (by REASSIGN) in the line
printer's Physical Device node. First,
the I/0 request node is returned to the
Pool of Empty Nodes (lines 971-975).
Then, the line printer is disabled and
the Handler disconnects from the
interrupt line (lines 980-981) .
Finally, the assign inhibit flag within
the LP Physical Device node is cleared
and the Handler exits (lines 995-999).
Interrupts are inhibited briefly so that
the Handler cannot be interrupted after
clearing the flag but before exiting.
If this were not done, REASSIGN
(assuming it was given a priority higher
than the Line Printer Handler) could in
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Line Number

1003-1034

1036-1C85

Label

INT

XADJ

Description

theory request the Handler while still
active. Note that decrementing the
transfers-pending count (as is done at
line 957) is not necessary here, since

REASSIGN is not a USER-mode Task.

This is the interrupt service routine
which reads the status of the 1line
printer (always nonzero) and saves it in
the Handler's Event Variable. A
Significant Event is then declared and
return given to the interrupted program.
The Accumulator, the only common
hardware register used, is saved on
entry and restored on exit.

Variables, CAL Parameter Blocks, and
error messages.
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LP,32

LP.32

SRC

SRC

RSX LINE PRINTER HANDLER

ANTANNTINNNNNNNNNS NN NN,

RSX

+TITLE RSX LINE PRINTER HANDLER

COPYRIGHT (C) 1975
DIGITAL EQUIPMENT CORPORATIGN, MAYNARD, MASS.

THIS SOFTWARE IS FURNISHED UNDEk A LICENSE FOR USE ONLY
ON A SINGLE COMPUTER SYSTEM AND MAY BE COPIED ONLY WITH
TRE INCLUSION OF THE ABOVE COPYRIGHT NOTICE, THMIS
SUFTWARE, UR ANY OTHER COPJES THEREOF, MAY NOT BE PRO=
VIDED OR DTHERWISE MADE AYAILABLE TO ANY OTHER PERSON
EXCEPY FOR USE ON SUCH SYSTEM AND TU ONE WHD AGREES TO
THESE LICENSE TERMS. TITLE TO AND OWNERSHIP OF THME
SOFTWARE SMALL AT ALL TIMES REMAIN IN DEC,

THE INFURMATION IN THIS DOUCUMENT 15 SUBJECT TO CHANGE
WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED AS A CUM=
MITHENT BY DJGITAL EQUIPMENT CORPGRATION,

DEC ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY
OF ITS SOFTWARE ON EQUIPMENT WHICH IS NUT SUPPLIEU BY
oeC,

+EJECT

LINE PRINTER MANDLER

EDIT %20 8/29/73 S, ROUT
EVIT w21 11/725/73 G, LOLE & S, ROUT
EDIT %22 11/726/7% $4RGOT FIX TOO SHORT LINE
EDIT #17 30 APR 72 He KREJCI
C, PRUTEAU
We A, DESIMUNE
EDIT w23 1/9/74 SUR CLEANUP
EDIT #24 1717774 SCR CLEANUP
ELIT #2d 1/718/74 SLR CLEANUP
ED1T #26 2/2/74 API TRAP VECTDR NUMBER ERROR
EDIT sa27 272/74 FIX NO OX EXIT PROBLEM
EulT %928 2/2/74 F1X IMAG MOUE COUNT
ELIT w@29 2/28/74 SCR PuT LINE FEED BACKR FOK LC15 IMAGE MUDE
EDIT #a31 5/25/74 SLR #0328 HAD A RUN=DOWN PROBLEM, RETRENCH
YO 929 MOSTLY
EDIT #932 5/9/7% MJH MISSING UDISCLAIMER

CUPYRIGHT 1871, 1972, 19743, 1974 VIGITAL EQUIPMENT CORP,, MAYNAKD, MASS,

MUDIFICATIONS FOR UC15 UNICRANNEL LINE PRINTERS

WHEN THE ASSEMBLY PARAMETER UC15%2 IS SUPPLIED, A VERSIGN
FOR THE UNICHANNEL PRINTERS IS CREATED,

IN ThIS CASE THE INTERNAL BUFFER IS PACKED TwWO CHAR'S PER
WORD, RIGNT JUSTIFIED, WITH THE TWO TOP BITS UNUSED,
THE FINST CHARACTER GOES ON THE RIGHT!, THE SECONU ON THE LEFTI

ERROR CONUITVIONS ARE ENTIRELY HANULED ON THE PUP=]3 SIUE, THE
PDP=15 SIVE HANDLER ASSUMES THAT THE DEVICE NEVEN MAKES AN
EKROR} SOME OPERATIONS JUST TaKE A WHILE TO COMPLETE, ERROR
MESSAGES ARE PLACED IN A TABLE In THE PIKEX=11 EXBC. A
SEPAKATE TASK PRINTS OUT ANY EWRUR & THAT UCCUN, THE

POP=11 HANDLES TIMEOUT UNTIL DtVICE READY,

W A R N I N 6 1

IN ORDER FOR THE UC1Y MANDLER TO FUNCTION PROPERLY, THE
POP=11 MUST 8k ABLE TO ACCESS UUK INTERNAL BUFFER

AND TCB'Se THIS MEANS THAT THEIR AUDRESS MUST BE LESS THAN
28K TO The PDP=11, THUS, IF YHE PDPe11l LOCAL MEMORY IS 8K,
THIS HANDLER MUSY RESIVE BELOW 2¢K IN PDP=15 CURE! THIS IS
EQUIVALENT YO 504@® CCTAL. SIMILARLY, IF THE LUCAL

PDP=11 MEMORY IS 12K, THE WANDLER MUST RESLUE BELOW

42000 0CTAL,

/
4
/
/
/
/
/
4
/
/
/
/
/
/
/
/
/
4
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/ STANDARD SE&IES PRINTERS
/

/

/

THIS HANOLER DRIVES THE LP15 PRINITER SERIES. IT 18
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LP,32 SRC RSX LINE PRINTER MANDLER

/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/

COMPATIBLE WITH NORMAL QUTPUT FROM MACRO 8 FORTRAN WRITTEN
PROGRAMS,

TU SATISFY A PRINT REQUEST, THE LINE IS MOVED TO A BUFFER IN
THE HANDLEKX TASK BECAUSE 1T MAY HAVE TO BE MODIPIEU (IF NORMAL
FORTRAN OUTPUT), AND BECAUSE A NOKMAL MODE REQUESTOR MUST

NUT BE ABLE TO MODIFY THE LINE AFTER THE MARUWARE WAS BEGUN

TU READ IT (THE LP15 CONTKROLLER UNPACKS 5/7 ASCII CHARACTERS
UNTIL A VEKRTICAL CONTROL CHARACTER IS FOUNOD},

ALL IMAGE MODE OUTPUT AND ASCII OUTPUT NOT BEGINNING WITH
12 (LINe FEED), 14 (FORM FEED), 21 (DUUBLE- SPACE), OR 20
(OVER PRINT) 1S PRECEDED BY A LINE FEED, AND PNINTED IN
SINGLE LINE MODE.

FOR ASCIX MODE OUTPUT BLGINNING WITH 12, 14, OR 21 (FURTRAN
018 OQUTPUT), THE HIGH ORDER HEADER HALFWORD 1S SET TO TwO (TO
INDICATE TWO ®LINES™) AND THE LINE IS CUTPUT IN MULTIPLE=LINE
MODE,

FOR ASCII MODE OUTPUT BEGINNING WITh 28 (FORTRAN OTS QUTPUT TO
OVERPRINT THE PREVIOUS LINE), THE HIGH ORDER HEADER HALFWORD

IS SET TO Tw0, THE 20 IS CHANGED TU A 15 (CARRIAGE RETURN,

WHICKH IS EFFECTIVELY A NOF), AND THE LINE IS PRINTED IN MULTIPLE
LINE MQDE,

THERE ARE NQ IMPOSED PAGE EJECTS AT PAGE BOTTOMS,

THE FOLLOWING CAL PARAMETER BLOCKS ARE USED TO GUEUE REGUESTS FUR
PRINTER SERVICE:

cPB 3sQe HANDLER INFORMATIUN (HINF)
Ev
LUN

cPs 2409 ATTACH PRINTER
EVA
LUN

cre 2708 PRINT LINE
EVA
LUN
MODE
LINE

cre 2580 DETACH PRINTER
EVA
LUN

THE REQUESTOR'S EVENT VARIABLE IS CLEARED (ZERUED) WHEN THE REQUEST

IS QUEUED BY THE "QUEUE 1/0" DIRECTIVE, IF THE REQUEST CAN BE
PERFORMED, THE EVENT VARIABLE IS SET TO ONE (+1) UPON COMPLETION,
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LP,32

RRC

200012
n@goB13
200017
nertRl
ngr102
22183
LU
ooni07
oem123
00n24¢
"90252
290325
nQa332
#0337
nAnr342
23n345
[LLET3Y
20en10
"QRQ02

200034
200035
706541
7@6521
706552
706544
708561
706621
TRE641
705522
705521

I R T B

PEEEEEREREE S

RSX LIN: PRINTER hANDLER

/ IF THE REQUEST CANNOT BE PERFORMED, THE EVENT VARIABLE IS SET TO ONE
/ OF THE FOLLOWING NEGATIVE VALUES:

/

/ =6 == ILLEGAL REGUEST FUNCYION

/ ~7 == ILLEGAL DATA MODE

/ =16 == ILLEGAL OUTPUT HEADER WORD=PAIR=COUNT (<})

/ <24 == LUN HAS BEEN REASSIGNED WHILE REQUEST WAS IN WUEUE

/ «3Q == QUT=OF=PARTITION TRANSFER (NORMAL MOVE)

/ «203 = ILLEGAL TO ATTACH GR OETACH FROM UTHER THAN TASK LEVEL

/

x12s12 /AUTO=INCREMENT REG 12

X13=13 /AUTO=INCREMENT REG 13

X17%17 /AUTO=INCREMENT REG 17 (USED TO SET REGUESTOR'S EV)

R1=101 /RE=ENTRANT REGISTER ONE

R2z102 /RE=ENTRANT REGISTER TwO

R3=103 /RE~ENTRANT REGISTER THREE

Ra®104 /RE=ENTRANT REGISTER FOUR

NADUS 107 /NODE ADDITION ROUTINE ENTRY PUINT

SNAME123 /NAME SCAM ROUTINE ENIRY POINT

PUOL®240 /LISTHEAD FOR POOL UF EMPTY NODES

POVL®252 /LISTHEAD FOR PHYSICAL DEVICE LIST

ALAD®325 /ATTACH LUN & DEVICE ENTRY POINT

DLAUS332 /OETACH LUN & DeVICE ENTRY POINT

DoRru=337 /UE=QUEUE REQUEST ENTRY POINT

VAJXx=342 /VERIFY & ADJUST ENTRY POINT

10CD3345 /DECLARE 1/0 REQUEST COMPLETE ENTRY POINT

DMTU=361 /OETACH & EMPTY QUEUE ENTRY POINT

0.76310 /POSITION OF TRIGGER EVENT YARIABLE IN PDVL NUDE

LuNe2 /LUN FOR NQT=READY MESSAGE, (LUN 3 NOT USED SINCE MCR QUTPUT
/COULD BE CHANNELED THRO LUN 3)

WNCAZ34 /WORD COUNT ADDRESS (NOT USEQ BY LP CONTRULLER)

CaAs3S /CURRENT ADDRESS REGISTER ADDRESS

LPP18786541 JPRINT ONE LINE

LPPME706521 /PRINT MULTIPLE LINt

LPRS2706552 /READ LP STATUS

LPEI=706544 /ENABLE LP INTERRUPTS

LPDI=706561 /DISABLE LP INTERRUPTS

LPCD®706621 /CLEAR LP DONE FLAG

LPCS8786641 /JCLEAR LP STATUS AND ERROR FLAGS

«INRB735522 /INHIBIT INTERRUPTS

«ENBE7@5521 /ENABLE INTERRUPTS

/

4
«IFDEF UCLd

/
/ EBUATES FUR UNICHANNEL PRINTERS

/

APISLT=36

APILYL=2
LPSIsAPILYL*20+70610]
$10A=7p06001
LIOR=/p6000
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LP,32

anann
20001
agapos
a%aa3
LILLY]

(I
LLLL
anaa?
#0012
a9m1y
noay2
28913
nva14
aaa15
agnie
annyy
Pan2e
LLLPY

78022

’RC

LT

Ll LT

apne2?
260623
200030
n6p624
12mp31

aBn625
240561
723010
n4n562
nan566
2an555
v41108
manA625
280032
n6a562
00033
740034
n4n552

706621

TOXTTDO

Ve DTV >DBX®DD

RSX LINE PRINTER HWAN
CAPISAPILVL*Z2R47
/

IFUND
DEVLOD=4

JENDC

+ IFDEF
DEVCOD=204

LENDC

JENDE

JDEC

. LIFUND

DLER
¥61e4

NOSPL

NOSPL

L8z

/DEVICE CODE IN PIREX IF SPUOLING ALLOWED

/206 BIT FOKRBIDS SPOOLING

ZLINE BUFFER SIZE MAY BE CHANGED vIA

/
/ PDP=15 LINE PRINTERS MAY HAVE MAX UF 132 CHAR'S IN IMAGE
/

LBZ=134
7

SENDC
LocT
«1FUND
LBZXBLBZ/2+2~LBZ
JIFNZR

ucis

LBZx

/CONDITIONAL ASSEMBLY, HOWEVER 'Lu2!

/MUSYT BE EVEN (FOR "GUARD WURD" PROTECTION 10 WORK),

(END == LBZ MUST BE EVEN

+ENDL
+ENDC

/
LuFs,

/
/ HANDLER INITIALIZATION

/

START LAC
OACe
LAC
DACe
RLERY

CAL
0AC
AAC
DAC
CAL
LAC
SPA
CaL
LAC
DACe
AND
TCA
DAL

W AFUND

LPCD

LPDVL

(1e)
LT6
POVTA

/SCAN PHYSICAL DEVICE LIST FOR NODE
/FOR THIS DEVICE.

/(R1, R2, R®, X17, XR, & AC ARE ALTERED)
/NOUE FOUND?

/ND == EX1T

/SAVE PDVL NODE ADDRESS

/AND

/TRIGGER EVENT VARIABLE ADDRESS AUDRESS,
/CONNECT INTERRUPT LINE

/CONNECT OKAY?

/ND == EXIT
/YES == SET THRIGGER EVENT VARIABLE ADDRESS
/IN PHYSICAL DEVILE NUDE

L7209@ /DETERMINE “XRwADJ"

XADJ
ucis

/CLEAR LP CONTRULLER
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PAGE 5 LP,32 SRC RSX LINE PRINTER HANDLER

232 70n23 B 7QR641 A LPCS

233 ’

234 JENDC

235 /

236 «IFDEF UCtS

237 /

238 Jms CLEAR /CLEAR OUT DEVICE, WALT FOR COMPLETE

239 LAC EVILK /CHECK IF DUR DRIVER IN PIREX

e4e RTL /POP=11 SIGN B8IT TO QURS

241 SMA /SKIP IF PROSBLEM

242 JMP WFTGR /NU PROBLEM, GO WAIT FOR WORK

243 CAL MSINIT /PROBLEM, TYPE MESSAGE

244 CaL WFMS /WALT FOR MESSAGE COMPLETION

245 cat (10 /TYPED, NOw EXIT

246 /

247 WFMS 20 /WAIT FOR ERROR MESSAGE

248 Ev

249 MSINIT 2799 i /TYPE ERRUR MESSAGE

258 Ev

251 LUN

252 2

253 INITPS

254 INTTMS Qu4pV2; @22vd8) ,ASLII "swx NJ LP IN PIREX"<15>

255 /

256 +ENDC

257 /

258 a@n24 © sn02R7 R JnP WETGR /WAIT FOR TRIGGER

25¢ /

268 a9M25 p 142000 A HNAM LSIXBT "LPeeee" SJDEVICE NAME (HANULER TASK NAME 15 "LP,.4e")
A9N26 R MANQNY A

264 /

262 / INITIALIZATION LITERALS, TO SAVE SPACE

263 /

264 ANy o AAN252 A LPDVL POYL /PHYSICAL DEVICE LIST HEADER ADOR,

2683 agn3n p AERR2S R LHNAM HNAM /POINT TO HANDLER NAME

266 ana3s o apA123 A LSNAM  SNAM /SEARCH FOR NAME MATCH ROUTINE ADUR,

267 apm3n p MARSED R LTG6 76 /ADDR OF OUT TRIGGGER

268 apn3y B 270008 A L/gooe 7evnR /LITERAL FOR XR AUJUSTMENT

269 /

27e /

271 /END OF INITIALIZATION COUE

272 /

273 o+ IFUNMD  UC1S

274 /

27% 728M34 » A «BLOUK LBZ+LBF~,

276 /

277 / AAAAAAAAAAAAAAAA THE ABUVE CODE IS UVER® AAAAAAAAAAAAAAAAAA

27¢ /7 AnAAAAAAAAAAAAAA LAYED BY OTS ASCII LINES AAAAAAAAAAAAAAAAA

279 /

289 aA2086 p n64RIS A P64915 /GUARO WOND CONTAINS A CARRIAGE RETURN (15) LINE

281 /TERMINATUR FOR BOTH ASCIl] & IMAGE MOOE LINES, ITS

282 /PURPUSE IS TO STUP THE LP1D CONTROLLER IF A LINE
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LP,32

SRC

aR207 @ opp564 R

an2io

»

149560

R

#2211 © 2008561 R

aa21?
ae21x

2n214
29218
an218
"n217

29229

Dsvao

a6ME23
120626

sa0287
40557
340552
ye1000

210085

x X

>PTDX

RSX

LINE PRINTER HANDLER

/DOES NOT CONTAIN A VERTICAL CONTROL CHARACTER
/REQUIRED TO STOP THE CONTROLLER FROM FETCHING
/DATA FROM CORE,

«IFDEF uC1§

JENDL
/

BLOCK
PUTP (]

JENDL
/
/

LBZ/2+2+LBF~,

/ WAIT FOR TASK TO BE TRIGGERED BY 'QUEUE 1/0' DIKECYIVE OR BY !ABORT!
/ TO SIGNAL THAT A REGUEST HAS BEEN GUEUED.
’
WFTGR CaL WFTCPB /wAIT FUR TRIGGER EVENT VARIABLE TO BE SET
/
«1FUND  UC1S
/
/ THE TASK HAS BEEN TRIGGERED == PICK A REGUEST FROM WUEUE (IF ANY)
/
ozHM 16 /CLEAR TRIGGER
Pu LAC POVYNA /DEUUE A REQUEST
/
+ENDC
/
«1FDEF  UC1Y
/
Pu LAC 16 /FIND OUT WHO WOKE US UP
DM 16 /CLEAR FOR NEXT TIME ARDUND
RTL /ABURT BIT 10 Ace
SPALLLALIAC /8K1P IF NOT, SET UP 1 FOR COMPARES
JMP PQy /PILK OFF ABUORT IN NORMAL MANNER
/ /IRREGARDLESS IF WAITING FOR INTERRUPT
SAD LPDUN  /HAS INTERRRUPT COUME UACK
JMP OPDONE /G0 CHECK IT QU7
SAD POST /ARE WE WAITING FOR ONE
JuP WFTGR /YES, DO NOTHING NOW, INTERRUPT wWiLL WAKE
/ /US LATERJWE ALWAYS CHECK DEGUE BEFORE
/ /RETUNING TO SLEEP AGAIN,
Pu1 LAC PDVNA /DEWUE A REGUEST
/
JENDC
/
DAC* (R1)
RLEY (DORQ) /(R1l, R2, R4, RS, RE, XRy & AC ARE ALTERED)
/WAS A REBUEST FOUND?
JmP WFTGR /ND == WALIT FOR TRIGGER
DaC RN /YES == SAVE ADDRESS OF REGUEST NODE
TAD XADJ /SETUP XR TQO ACCESS NODE
PAX
/
LAC S5eX JFETCH CAL FUNCTION CODE
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PAGE 8 LP,32 SRC RSX LINt PRINTER HANDLER

335 28221 n %em627 R AND 777)

336 28222 P K42630 K SAD (817)  /ABURT REGUEST?

337 22928 o #@m237 R JnP ABORT  /YES == ABORT TASK 1/0

338 90224 n 540627 R SAD (777)  /ND == EXIT (UEASSIGNED) REGUEST?
339 an228 p =pn522 R Inp DAEX /YES == DETACH & EXIT

3ae 29224 R %4631 R SAD 7 /PRINT REQ?

34y 20227 o KAR266 R JMP PRINT  /ZYUP

342 A3230 p 540632 R ELD] (36 /hINF CODE REQ@?

343 08231 o #eR264 R JmP HINF

344 90232 R 744020 A CLLINAR /SEARCH ATTACH DETACH IN COMMON

348 20233 b %4633 R SAD (12 /24/2 AND 25/2 ARE 12

346 28234 » Ae0n250 K JInp ATTACH /60 DO EITHER

347 30535 ® P77772 A ILFUNC  LaW -6 /NO == UNIMPLEMENTED FUNCTION ~= SET
348 #9234 o £pA373 R JMP SEV /EVENT VARIABLE TO =6

349 /

3:0 / ABORT ALL L/0 INITIATED BY THE INDICATEU TASK,

351 /

352 29237 © 257@85 A ABORT  XOR 5,X /ABURT IS AN ILLEGAL FUNCTION FOR ALL TASKS
353 n0240 B 757201 A SZALCLAICHA /EXCEPT 'I0RDY, WHO SETS THE LUNS=®,
354 Ad24t R sAN235 K Jnp ILFUNC

385 /

356 +IFDEF UC1S

387 /

358 / 1F ABORT REQUEST IS FOR THE PRESENT TASK, WHCIM I8

359 / PRESENTLY WAITING FOR A PRINT REQ, TeLL POP=11 TU COOL IT,
360 /

361 TAD POST /7AC NOW D IF WAITING

362 TAD 2% /5TL NOUE PRESENT RED,

363 SAD STLA /STL NODE PRINT REQ

364 JMS CLEAR ZIONLY. IF POSTs{ AND 2,X=STLAL}

365 /

366 /

367 JENDL

ase /

369 a@242 © 207561 R LAC POYNA  /PHYSICAL DEVICE NODE ADR

378 70243 ® n6n623 R DACe (k1)

37y 09244 ® 200557 R LAC RN /REWUEST NODE ADR

372 #2455 P 267624 R DACw (#2)

373 A244 R 127634 R Jng (UMT@) /DETACH LUN & DEVICE, IF NECESSARY, AND THEN
374 JEMPTY THE GUEUE OF ALL 1/0 REGUESTS MADE BY THE
3rs /TASK BEING ABORTED, (R1, R2, R3, RS, R6, X1@,
376 /%X§1, X12, XR & AC ARE ALTERED),

377 n9247 R RPN260 R Jnp $P1 /UONE .

378 /

3789 /

380 / ATTACH TU OR DETACH FRUM A TASK

38l /

382 nB28Sn § 750018 A ATTACH CLAINAL /LINK TD AC} ATTACH=DETACH COMMON COOE
383 2RSS ° 721008 A Pax /XR @ FOR ATTACH, 1 FOR OETACH

384 20252 8 opn561 K LaC PDVNA  /LUN AND DEVICE

383 AN28E% B 2626239 R DACe (R1)

386 28254 p 207557 R LAac RN
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20255
fg258

28257
Aa260
#0261

20262
30263

00264
an268

20266
Anos7
29270
a7y
08572
#9273
00574

Q
[]
»

P
-]

|RC

rENE24
430262

«8a373
750034
a0n373

320635
120638

280637
0R373

217007
740536
=0z640
®4p641
/02275
777771
£IN373

TP VI DT>

RSX LINt PRINTER HANDLER

(R2)

ATTOET,X /(R3, R4, K3, R6, X1B, X11, XR, & AC ARE ALTERED)

/WAS LUN DETACHED?

SEV /NQ == SET REQUESTOR'S EVENT VARIABLE TO ~24 OR =209
/YES == SET REQUESTOR'S EVENT VARIABLE TO +)

SEV

MONITOR SUBROUTINE CALLS FOR ATTACH~DETACH

(ALAD
(DLAD

RETURN HANULER INFORMATION IN EVENT VARIABLE

(100011)
SEVY

ucis

7.% /SAVE MODE INDICATOR
3

(777776)/1F DATA MODE I8 DTHER THAN 2 (ASCII)
(P@0@82) /UR 3(IMAGE), SET REQUESTUR'S EVENT
3 /VARIABLE TO =7

-7

SEV

ucis

2.X
STLA /REMEMBER WHO ISSUED PRINT

SORRY ABOUT NEXT FEWJ DATA MODE MUST BE 2 OR 3}
PUT IN M1 A NOP FOR MODE 3 AND SKIP FOR MOULE 2

DACw
XLT
JMP

SP1 CLAJLAC
JMP

/

/

/

ATTOET  JMS»
JnSe

/

/

/

/

HINF LAC
Jup

/

/ PRINT LINE

/
« IFUND

/

/

PRINT  LAC
DAC
AND
SAD
Jnp
LAW
JMP

/
JENDL

/
+IFDEF

/

PRINT LAC
DaC

/

/

/

/

LAW
TAD
RARLCLL
SNALRAL
JMP

LAN

JupP
SWHA
AOR

DaC

-2 /ADD IN MODE TQ GIVE 8 OR 1

7eX
/6 IN AC 1F ONLY IF LEGAL DATA MODE
/SKIP ILLEGAL

o*3 /NOW AC @ FOR ASCII, 1| FOUR IMAGE
-7 /ERROR X117
SEV /FOR ILLEGAL DATA MODE

/100@ FOR IMAGE MODE
(SKP /SKP QR NOP AS REGUESTED
MY

XI-4-15
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439
440
441
442
443
444
445
4486
a8y
448
449
459
451
452
453
454
455
458
457
458
459
a6e
461
462
463
464
463
466
a87
468
469
a7e
a7
472
473
474
475
a76
477
478
479
a8¢
483
482
48y
484

486
487
a8g
489
a9

le

LP,32

@278
f0278
na277
an3an
20301
LURLE]
20303
LLRTY]

IR
ARINK
ELRLTY
ARZym

anx11
an3y2
N33
LLEYP
LIEPL |

2031%
f0N1?
LLETT)
20321
ar322

208323
an324
n932%

232K

3327
aa33n
20331
8332
70333
LLERY]
2033%
29336
9337
an3zan

nazay
LERY
20343
ae384

TOoVUUs BVUBO 000VI0VOO

LR RN

SRC

200557
a6nE24
219919
nEM642
”47563
75m030
n6N643
127644

£@2372
777777
162642
267633

020012
LY L. LI
847510@
=0r645
267643

723776
7479100
Apn323
777762
£pn373

202563
nenE42
120644

&an37re

220643
747031
rPaRs6d
723206
747100
=an337
777572
ng7563
200646
n60647

227812
260213
2440563
apn34l

MBX XBpXPP XVLPLP XVLPLT XTPIDPTX

E

THDD>T>P X

e o

RSX LINE PRINTER HMANDLER

+JENDC
LAC
DACs
LAC
DACw
0aC
CLAllac
DACw
JMS

Jnp
LAW
TAD®
DACH

LACw
0ac
LRS
AND
DACH

AAC
SMA
JuP
Law
Jnp

LAC
DACH
FLET

Jnp

RN
(R2)
19,x
(R3)
TEMPY

(R4)
(VAIX)

ERR3S
=1
(R3)
(x12)

X12
LBF
10
(/776)
(R4)

-2

o3
=16
Sev
TEMP1
(R3)
(vagx)

ERR30

/VERIFY & ADJUST (NDRMAL MODE) THE ADDRESS
/OF THE BEGINNING OF THE LINE (HEADER ADR),

/(SAVE UN=ADJUSTEU BASE FUR SECOND JMS)

/(R3, RSy XK, & AC ARE ALTERELD)

/15 BEGINNING ADORESS OKAY?Z

/NQ == SET REWUESTOR'!S EVENT VARIABLE TO =30
/YES == SETUP X12 AS SDURCE INDEX TO MOVE LINE

/MOVE FIRST HEADER LINE AND ESTABLISH LINE
JLENGTH IN WURDS,

/1F LESS THAN TwO WORDS, SET REQUESTOR'S
ZEVENT VARIABLE TU =~i6,

/VERIFY LINt SIZE (NORMAL MUDE), R2 & R4 ARE
/SETUP,

/(R3, RS, XR, & AL ARE ALTERED)

/1S LINE SIZE OKAY?

/NQ == SET REQUESTOR!S EVENT VARIABLE TO =39

/
/ FrOLLOWING SECTION FOR POP=15 PRINTERS
/

«IFUND UC15

LACY
TCA
DacC
AAC
SMA
JnP
Law
DaC
LAC
DACw

LACY
DACw
152
Jnp

(R4)

TEMP L
+L8Z

«*3
«LBZ
TEMPY
(LBF)
(x13)

x12
xt3
TEMPY
o=

/YES == SETUP 'TEMP1! AS WORD COUNT FOR MuVE

/SETUP x13 AS DESTINATIUN INDEX FQR MOVE

/MOVE REMAINUER OF LINE TO INTERNAL BUFFEK

XI-4-16
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LP,32

23345
20348

an34ay
32350
P0351
20332
LLELE]
fa354
22355
22354
an3sy
fR36a
20361
20362
22363
aanss
LIALY ]
0366
na367r
20370
28379

1
L]

SRC

7500230
10475

280556
$4n650
2pa375
200002
5AN651
X4n652
somall
240653
a00411
540654
apnatl
BAN65D
741002
8gn375
252002
2An656
247657
n40002
«gmaLl

AWVITATXPTTIXXDIXDILDOD

RSX LINE PRINTER HANDLER

NSNS

CLAlLAc
JMS

/LINE HAS BEEN MOQVED AND 1S READY TO BE
SEVRN /PRINTED FROM INTERNAL BUFFER, INUICATE

/T0 THE REQUESTUR THAT THE LINE HAS BEEN

/PRINTED BY SETTING HIS EVENT VARIAGLE TO

I+,
LAC M1
SAD 3
Imp LFPSL
LAC LBF+2
AND (7740080
SAD (50000
Jmp PTL /YES == PRINT TWO LINES
SaD (262980) /NO == FORM FEED (14)2
JmMP PTL JYES == PRINT TWO LINES
SAD (104900) /N0 == DOUBLE SPACE (21)7
JupP PTL /YES == PRINT TWO LINES
SAD (10@Q00) /ND == OVERPRINT (28)?
SKP
JnP LFPSL  /NO == LINE FEED & PRINT SINGLE LINE
LAC LBF¢2  /YES == CHANGE 20 TD 15 (NOP LINE) AND
AND (@B3777)/PRINT TwD LINES
XOR (064000)
DAC LBF+2
JmMP PTL
LENDC
UC35 SECTION TO TRANSFER BUFFER
<IFDEF uC1d
EQUATES
INLEN®LBZ=2 /CHARACTEERS PER LINE
LAC» X312 /LIMOVE} ] FROM HEADER TO POINT TO DATA
LAaC (LBF+2 /PUTTER PUINTER IN PUTP
DAC PUTP
LACH (R4 /HERE IS WORD COUNT OF BUFFER
Xcv Ml /SKIP ASCl1
SKP /IMLAGE, SKIP TO SUBTRACT 1§
SKPLLLLIRAR /ASCII, REDUCE TO PAIR COUNT, SKIP 70 TCA
AAC -1 /IHAGE, CORRECT FUR TwQ WORUS IN HEADER
EMALLAC /NEGATE FOR ISZ LOOP CONTROL, ISZ FIRSY
DaAC TEMP1
LAC GETIN  /INIT, CHAR GETTER
DAL GETSW
LAC PUTIN  /INIT CHAR PUTTER
DAC PUTSH
pzm L8F /CLEAR CHARACTER COUNT
CLAJLMA /SET UP FIRST SwlTCH
DAC F1RST
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LP,N2

ARC

RSX LINE PRINTER HANDLER

NN NN

MAIND

MAINC

MAINK

MAINE
/
/
/
M

SPEC

MsPEC2

T0 SEND.

0ZM
RLEY

{.00P To

Jmus
DAC
SNA
InP
AaC
SNASPA
Jnp
SAD
Jnp
SAD
Jwp
LAC

SMALLLL
JMP
TAD
SMAILLA
JMP
TAD
PLLY
LAC
TAD
RLE
DzM
LAC
JIMS
187
JmuP
LAw
0aC
182
JmP
JmP

SZAILLAY
Jmp

TAD
DacC
JMp
LAC
SAD

TCHAR
RESETL

/80 IT ISN!'T A CR IN CASE OF BLANK LINE]
/RESET LINE POINTERS

TRANSFER CHAR'S TO HMANDLER BUFFER

GETCH
TCHAR

MAIN
BT

MSPEC
(137
MAIN
(135
UCLPR4
BLANKC

MAINC
(200

MAIND
(204
PUTCH
(200
BLANKC
PUTCH
BLANKC
TCHAR
PUTCH
TABC
MAINE
=19
TABC
MAXC
MAIN
UCLPo4

SPECIAL CHARACTERS

CMA
MSPEC2
BLANKC
BLANKC
MAINK
TCHAR
(11

/CHARACTER GETTER, LEAVES IT IN AC
/SAVE 1T

/SKIP UNLESS NULL CHAR

/NULL, IGNOKE

/SEPARATE V1EXT! CHAR'S FROM CONTROL CHAR'S
/SKIP ON REGULAR LHARS

/60 DU SPECIALS

/RUB DUT?

/1GNORE

/ALY MOLE

JEND OF LINE ON ALT MODE

/U0 WE HAVE PENDING BLANKS/TABS TO SEND

NOTE THAT BLANKC HAS MINUS THE COUNT OF CONSECUTIVE BLANKS
A TAB 1S CHANGED TO CONSECUTIVE BLANKS SINCE THE
PDP=~11 HARDWARE DOESN'T KNOW ABOUT TABS,

/SKIP IF ANY AT ALL

/NOPE, GO DO REGULAR CHAR,

/CHECK IF MURE THAN 127

/SKIP IF YES

/NOPE, PUT OUT ONE COUNT OF BLANKS
/FIRST DF TwU COUNTS, 128

/SET UP BALANCE
/BALANCE FOR TwO, ALL IF DNE ONLY CASE

/RESEY COUNTER

JURIGINAL CHAR,

/PLACED INTO BUFFER

/INCREMENT TAB COUNTER

/NDT OVERFLOW, GO CHECK LINE COUNTER
/RESET TAB COUNTEK

/hAVE WE RUN QUT OF LINE
/ND
/YES, GO FINISH UP, RESET LINe POINTERS

/S5K1IP IF LT I8 A BLANK
/NOPE, CHECK FOR UTHER THINGS
/ADD ONE TO BLANK COUNTER (1S MINUS COUNTER)

/JOIN LINE AND TAS CONTROL SECTION

/GET BACK ORIGINAL LHAR
/18 IT A TAb

X1-4-18
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LP,32

SRC

RSX LINE PRINTER HANDLER

MSPECS
MSPEC3
MSPEC4

MCR

MTAB

/

/
ucLPea

/
RETRY

/
OPDUNE

JInp MTAB /YUP, GO VO IT

SAD (15 /CARRIAGE RETURN

Jup UCLPO4 /END OF LINE ON CARRIAGE RETURN
SAD ($1] /FORTRAN OTS OVERPRINT, DO AS CR
JInp MCR

SAD (14 /FORM FEED

Jnp MSPEC3 /JUST PUT IT 0UT, FOR NOW

SAD (21 /FORTRAN DOUBLE SPALE

Jnp MSPEC4 /U0 AS TWO 12'S

LAC (12 /DEFAULT ON UNRECOGNIZED CONTROL CHAR. IS LINE FEED
Jns PUTCH  /PLACE IN BUFFER

JIMP MAIN /G0 DO NEXT

LAC (12 /FIRSY OF TWO 12'S FOR THE 21

JIms PUTCH

JnpP MSPEC5 /GO DO THE SECOND 112

JuS RESETL /RESET LINE POINTERS

LAC (15 /CARRIAGE RETURN

JInP MSPEC3 /PUT CHAR AND LOOP

LAC TABC /GET REMAINING COUNT FOR TAB

TAD BLANKC /AND ADD TO CUMULATIVE BLANK COUNT
DAC BLANKC

LAC TABC /AND TO LINE CHECKER

CHMALLAC

TAD MAXC

DaC MAXC

SMA /SKIP IF SOME LINE LEFT

JHP UCLPO4 /NONE LEFT, FINISH UP, RESET POINTERS
LAW -18

DAC TABC /RESET TAB COUNTER

JnP MAIN /NEXT CHAR

CLALlAC /FROM USER BUFFER, EV

Jms SEVRN  /TH1S RETURNS NODE SETS EV ETC.
LAC LBF /GET CHAR COUNT

SZAJLLAICMA /8KIP ON ZERQ COUNT, =1 IS A BLANK|
JMP RETRY /60 00 REGULAR

182 LBF /MAKE COUNT 1 FOR THE BLANK

Jms PUTCH  /PUTS A SINGLE BLANK OUT

CLAllac /SET POST, SAYS WE'RE WAITING

DAL POST

DZm LPDON  /CLEAR INTERRUPT HAPPENED

LAC TCBP /POINTER FOR PIREX COMMAND STRING
Jns LPIU /SEND IT

JInp WFTGR  /wAIT FUR INTERRRUPT TO WAKE US UP
pzM POST /RETURNED FRUM POP=11

DZM LPDON  /CLEAR FLAGS

LAC EVil /PDP=11 STATUS

AND (177777 /RELP THE PUP=11 BITS

SAD (177801 /0UT OF POOL ERROR

XI-4-19
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LP,32

SRC

RSX LINt PRINTER MANDLER

JMP
RTL
SPA[RTR
DAC
Jmup

-
=z
b
~
x
Ed

THIS ROUTINE

NN NANNNNNNNN

ETCH 9
XCT
8KP
JHP#

NOW DO IMAGE

NN NN

182
SKP
Jup
LACw
JMP

/
GETSW 2

/
GETLM AND
JMP»

/
GETIN GETY

/
/ INDIVIDULA CHARACTER
/

GETQ JuS

/

GET1 IsZ
SKP
Jnp
LACw
Lma
LLS
Jms

GeT2 LLs
Jms

RETRY

/POP=11

IMPERR
Pa

YOWNS®

MI

GETSW

MODE
TEMPL
ucLres

x12
GETCHM

(177
GETCH

GETSHW
TEMPY
UCLPR4
x12

7
GETSH
7

GETSw

/YES, GO TRY AGAIN

S1GN BIT TO QUR SiGN BIT

/REMAKE OR1G, CODe, SKIP IF UK

/STURE '"IMPUSSIBLE' ERROR AND CONTINUE?|?
/G0 LOOK FOR MORE WORK

/IMPOSSIBLE ERROR HOLUDER

CHARACTER UNPACKING ROUTINE

THE M@

CHARACTERS ARE OBTAINED PROM X12 PUINTER, EACH CHAR
18 RETURNED RIGHT JUSTIFIED IN THE AC

TEMP1 HAS A MINUS COUNT OF THE WOURDS TO BE OBTAINED
PROM THE LINPUT PUINTER X312

/8KIP IF IT IS ASLIL

/GETSW 1S PUINTER TO CORRECT ACTION ON ONTHE
/CORRECT ONE OF THE FIVE POUSSIBLE CHAR'S

/5KP ON NOT THRU YET
/LONE

/FINISH UP 1IN COMMON

/POINTER TO CURRECT ACTION, INIT'ED FROM GETIN
/FILLED BY JMS GETSw AFTER EACH CHAR

/COMMON FINISH UP, STRIP XTRA BITS

/70UT

/INIT GETSW TU POINT TO FIRST CHAR ACTION
ACTION

/AFIER 5TH CHAR, POINT BACK TO FIKST

/0UT UF PAIRS?

/SKIP IF NOI

/ASCII, RESET LINE POINTERS ON RUNOUT
/EIRST WORD UF PAIR

/INTO MG FOR SHIFTING

/LDONE, LEAVE POINTER FOR SELOND CHAR

/SELOND CHAR
JLEAVING POINTER FOR THIRUD

XI-4-20
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LP.32

SRC

RSX LINt PRINTER HANDLER

GETS

LLS
DaC
LACw
LM
LAC
LLS
Jns
LLs
BLL]
LLS
JnpP

4
GETSW
x12
GETSW
GETSW
7
GETSW
7

GETQ

/THE HALF=~AND=HALF CHAR

/VERY TEMPORARY

JUAN'T END IN MIODLE OF PAIR
/SECOND WDRD TOD SHIFTER

/BRING BACK FIRST

/COMPLETE CHAR

/LEAVING POINTER TO FOURTH ACTION

JLEAVING FOR b

/BACK TD TOP FOR POINTER TD §

CHARACTER PUTTER FOR PDP=11

1S PLACED IMMEDIATELY ABOVE FIRST, LEAVING TOP TwO BITS OF WORD

UN

uTCH

PUTSW
/
PUTIN
/
PUTO

PuT)

/
PuT2

RE

AN N

USED, CHAR IS DELEVERD TO uS IN AC, INIT PUTSW BY DAC'ING CONTENTS
OF PUTIN INTO IT, ROUTINE COUNTS THE OUTPUT CHARS IN PUTCH

PUTY

Ju8
DACw
FLL)

CLL | SWHA
RAR
XUR+
DAC»
182
LAC
SAD
JnP
JnpP

SETL

€377
FIRSY
«*3
(12
PUTCH
LBF
PUTSW

PUTCH

PUTSW
PUTP
PUTSH

PuTpP
PUTP
PUTP
PUTP
(PUTP
ucLrPea
PUTQ

/
/
/
/
/
/ TNQ CHAR'S PER WORD FORMAT, FIRST CHAR IS RIGHT JUSTIFIED, SECOND
/
/
/
/
'3

/EIGHT BITS REMAIN

JDON'T SEND A LEADING LF, POP=1{ PUTS ONE IN
/NOT FIRST TIME, SKIP TEST

/18 1T A LINE FEEV

/YUP, DO NOTHING

/COUNT AN OUTPUT CHAR

/G0 DO FIRST UR SECOND CHAR

/INIT'ED AS PUT1l, FILLED LATER BY JMS PUTSW
/DONE, RETUKN

/START AT FIRST CHAR

/LEAVE POINTER FOR FIRST AFTER SECOND
/P IRST CHARACTER ACTION, PLACE RIGHT JUSTIFIED
JLEAVING POINTER FOR SECOND

/PUY CHAR IN RIGHT PLACE

/PUT HALVES TUGETHEK

/BOTH IN BUFFER

/MOVE POINTER

/0UT OF BUFFER CHECK IF PUINTER PUINTS TO SELF

/UUT OF SPALE]
/60 TeELL PUTSW THAT PUTI 18 NEXST

THIS ROUTINE RESETS THE POINTERS TU THE BEGINNING OF A LINE
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16 LP.32 sRC RSX LINE PRINTER HANULER

RESETL

FIRST
LINLIM
MAXL
TUHAR
BLANKC
TABC
STLA

4

4

/

/ TCB

/ .
TCB
Evil
STADD

LPIOT
STATUS
’

/ 1Ce
/

/
TLBR

Eviix

e
LAW
DAC
0ZM
Lac
0AC
JMP»

LINLEN

-10
TABC
BLANKC
LINLIM
MAXC
RESETL

/8 SPACES PER TA8

/THE PDP=11 DUESN'T KNOW ABOUT TABS
/ZERO COUNT OF CONSECUTIVE BLANKS
/NUMBER OF CHARACTEKRS PER LINE

ZINLT TO =1 TO SHUN FLRST CHAR,
/COUNTER FOR MAX UHAR'S PER LINEG
/00 ISZ ON LINLIM COUNT HERE
/TEMPDRARY FOR HOLDING CHAR

/COUNT OF CUNSECUTIVE BLANKS
/MOPULD 8 COUNT WHERE NEXT TAB GOES
/REMEMBER WHO IS UOING PRINT

/ASCIL SKIPS, IMAGE DOESN'T

FOR SENDING BUFFER TO POP~11

APISLT#409+APILYL /TELL PUP=11 WHERE TO SEND INTERRUPT
DEVCUD /PIREX DEVICE COuEe

[J JEVENT VARAIBLE FROM PIREX

e

LBF /PERMANENT BUFFER ADDR

e /NOY USED

L] /NOT USED

FOR $10P 170 TO LINE PRINTER ORIVEN

]
DEVCUDER177+400+200
e

/
/ POINTEKRS To TCB'S
4

TCBP
TCuxP

TC8
TCBK

’
/ LOCATIONS FOR UC15 YERSIUN

/
LPOON
POST
/

/

/
LPIV

e
ozM
ozn
SICA

EVLL
EV11K

/1 WHEN OPERATLIUNS FINISHED, OTHERWISE @
/1 WHEN WAITING FOR INTERRUPT, UTHERWISE ©

/SUBROUTINE TO SEND YO POP-11
/CLEAR RETURN VARIABLE

/ANU THE UTHER ONE, IN CASE 1T USED
/SK1P [F POP=11 CAN TAXE IT
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LP,32

Aa372

298373
n0374

L1224 ]
20376

209377
anann
20404

20402
209403
0p4ns

D405
on408

no407
anato

®

1
P

eRC

777750

10r478
ap0211

297555
040200

202660
100417
706541

200646
100487
706541

aan211
292903

LU
LLETRYS

RSX LINE PRINTER HANDLER

JuP
LIOR
JMPw

/

CLEAR 2
DZM
oZM
LAC
JuSs
CaL
JMP e

WFCLER 20
EV11K
/
’
JENDC
ERR3@  LAW

)

LPIUV

POST
LPDON
TCBKP
LPIU
WFCLER
CLEAR

-30

/NOPE
/AC POINTS 7O INSTRUCTION LIST
ZTHAT'S ALL

/CLEAR POST,LPDON,PIREX

/TELL PIREX TO CLEAR
/PIREX REU SENDER
/®AIT FOR PIREX COMPLETION

/WAIT FOR PIREX TU SET EV FUR CLEAR DEVICE

COMMON TERMINATION OF NON=PRINTING REQUESTS

/

/

/

SEV JnuS
JMP

NNNN

« IFUND
/
/

SEVRN
PO

ucts

/SET EVENT VARIABLE, DECALRE SIGNIFICANT
/EVENT, RETURN NODE, PICK NEXT REQ,

SECTION FUR PDP=15 PRINTERS

/ LINE FEED & PRINT SINGLE LINE

/
LFPSL LAC
DaC

LAC
Jns
LPPY

LAC
RLE]
LPPL

JuP
/
LFL 2v2083

Qeeevd
208012

L}
LoF+a

(LFL)
PRNT

(LBF)
PRNT

PQ

/SET MODE INDICATOR IN HEADER (UNPACKING
/HARDWARE IGNORES HIGK ORUDER HEADER HALFWORD
/WHEN PRINTING IN SINGLE LINE MODE),.

/PRINT LINEFEED LINE

/PRINT REQUESTEUL LINE

/PICK NEXT REWUEST

/LINEFEED LINE

/
/ PRINT TWO LINES
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LI-ZRE!
LLY 3¢

a0413
7nasa
%4158

noa1e

anay7
LIYFL]
20421
naa2o
ana42n
nna24
Raazs
LY P ]
Anaz2y
anasn

LLYE]
fa432
0433
LLYEYS
[LYEL]
72436
LT
20440
LLYTL
72442
naasn

nnsda
LLPPL)
anads
2044y

Anase
(1213

AR452

°
L
L

IFEEEERERER.]

I EEERNEREERN)

soouwo

SRC

29n661
naANDBY

20646
182417
706521

aen21l

nanead
14pa82
723777
240554
n60662
162663
420417
140555
706544
197453

204855
sgn664
741200
senase
zen452
740200
faR444d
n@rENé
1pn453
750030
n40a52

n@n576
197453
20a554
AN423

4404817
ap0417

200000

L E]

DEPTTDBOL D> x

TPTLT®TTP XD

x mT™TXTXT

>

RSX LINE PRINTER MANDLER

/

PTL LAC
DAC L8F+@

/
LAC (LBF)
JHs PRNT
LPPM

/
NP PG

/

’

’

/ PHNT == SUBROUTINE TO

/ IN AC, AND THE 107 TO

/

PRNT [4
DzZM PRNTEF
AAC -1
DAC CABF

PRNTY  DACw (CAA)
DZMw (NCA)
XCTw PRNT
ozM EV
LPEX
Jns wWFAB

’
LAC 3]
AND (2ena0e)
SNA
Jnp PRNTXT
LAC PRNTEF
SZA
JnP PRNT2
CaL TEMCPB
Jns WFAB
CLallag
DAC PRNTEF

/

PRN12  CAL MTCPB
Jnus WFAB
Lac CABF
JIMP PRNT1

/

PRNTXT 182 PRNT
JIMP* PRNT

’

PRNTEF @

’

’

(002@02) /ALTER HEADER TO INDICATE TwD

/ASCII "“LINES",

/PRINT BOTH "LINES"

/PICK NEXT REQUEST

PRINT A LINE. THE LINE BUFFEW ADURESS IS
PRINT IS IN THE LOCATION FOLLOWING THE JMS,

/CLEAR ERROK FLAG
/DETERMINE & SAVE CURRENT ADDRESS

/SET CURRENT ADORESS

/PREVENT wORD COUNT OVERFLOW

/eXeCUTE PRINT 107, CLEAR EVENT VARIABLE,
/ENABLE LP LNTERRUPY, AND WAIT FOR THE EVENT
/VARIABLE TU BE SET NUN=ZERUL BY THE INTERRUPT
/SERVICE ROUTINE,

/INTERRUPT nAS OUCCURRED == EXAMINE PRINTER STATUS,.
/ALARM ERK OR LP DFF LINE?

/NQ == EXIT PRNT SUBROUTINE
/NEW ERROR?

/NO == DELAY AND kETRY
/YES == TYPE ERR MESSAGE

JUELAY
/RETRY

/EXLT PRNT SUBROUTINE

/ WPAB =< SUBROULTINE TO WAIT FOR EVENT VAKJABLE TO BE SET AND THEN TO
/ CHECK THE TkIGGER EVENT VARIABLE TO SEE I AN ABORT REQUEST SHOULD

/ BE PROCESSED,
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LP,32

A04s3y
20484
LLILL]
LLYEL]
np457
LEEY1)

20469
20462
A046n
neaea

20465
LLYT1)
20467
%347
@047
fanaze

26473

PR474

anars
20478
near7
LLLEL]
a0%01
LU
2950
f05pa
[TLYL]
LELLY
f052y
LLLIT]

20819
LLL T
LILLIR )

IR EREREREREERRER]

®

SRC

LULI.I )]
npR602
2p0560@
742¢19
740100
£20453

1470568
200561
060623
120626

620453
nan557
n6n624
202561
r60623
120634

102473

820483

0QPR00
7220800
200557
140552
721000
212006
741200
6@0511
r4n552
721800
7300800
n500A8

200557
60624
12665

T >VT >

XTI DXT VXD

E

PP VOB REXT P>

T T

RSX LINE PRINTER MANDLER

/
WFAB

2
CaL
LaC
RTL
SHA
JHUPw

WFECPB
16

WFAB

/WALTFOR EV TO BE SET,
/18 BIT 2 OF THE TRIGGER SET?

/NG == RETUKN

/
/ DE=QUEUE THE ABODRT REQUEST,
/

ozM
LAC
DACH
RLEL

JMP
Dac
OACw
LAC
DACH
JM§e

Jms
JMPw

«ENDC

T6
PDVNA
(R1})
(DQRrQ)

WFAB
RN
(R2)
PDVNA
(R1)
(OMTQ)

SEVRN
WFAB

/PHYSICAL DEVICE NODE ADR

/(R1, R2, R4, R5, XR & AC ARE ALTERED),
/WAS A REGUEST FOUND?

/NO == SHOULD NEVER RETURN HERE,

/YES == SAVE NODE ADR

/PHYSICAL DEVICE NODE ADR

/DETACH LUN & DEVICE, IF NECESSARY, AND THEN
ZEMPTY THE REGUEST QUEUE OF ALL I/0 REQUESTS
/MADE BY THE TASK BEING ABORTED, (Ri, R2, R3,
/RS, R6, xi0, X131, X12, Xk & AC ARE ALTERED),
/SET REQUESTER'S ('IORD'S') £V, DECRE=

/MENT THE 1,0 PENUING COUNT, AND RETURN NQUE TO PUOL,

/ SEVRN == SUBROUTINE TO SET THE REUUESTOR!S EVENT VARIABLE TO
/ THE GQUANTITY IN AC, DECLAWKE A SIGNIFICANT EVENT, OECREMENT I1/0

EVRN

/
NDSET

[

PAL
LaC
TAD
Pax
LAC
SNA
Jup
Ta0
PAX
PLA
Dac

LaC
DACH
BLELS

RN
XADJ

NOSET
XADJ

A,x
RN

(R2)
(1oco)

TRANSFERS PENDING COUNT (NORMAL MDOE), AND RETURN REQUEST NODE
T0 THE PCOL,

/SAVE EV VALUE
/REQUEST NODE ADR
/REQUESTER'S EV
/NGNE SPECIFIED

/SET EV
/VDECLARE 1/0 REQUEST COMPLETED (DECREMENT

/TRANSFERS PENDING COUNT),
/(R5, XR, & AC ARE ALTERED)
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1006
1087

1810

LP.32

"n814
LLLAE]

ans1e
20517

aas20

720521

20522
LIL T4
an524
70828
nasae

ae527
LLLAT

?08531
0532
39533
8534
0538

79536
fas37
ae%sam

20549

SRC

200666
705504

200667
nERE23

120670

822475

200687
760623
200557
n6n624
129670

7056561
mea572

4402562
rR5522
160562
795521
RR62d

LLLT L1
707762
2492553

708552

EEE R

ER R Te T e D

»

RSX LINE PRINTER HANDLER

LAC (401000) /DECLARE A SIGNIFICANT EVENT
1S4
/
LAC (POUL) /RETURN REGUEST NUDE TG POOL
DAL (R1)
/(R2 1S ALREADY SETUP)
IMS* (NADOD)
/
JHPe SEVRN  /EXIT 'SEVRN' SUBROUTINE
/
/ EXIT REWQUEST (FROM TASK ",,.REA")
/
DAEX LAC (POOL) /RETURN REQUEST NUDE TU PuoL
DAC» (R1)
LaC RN
DAC» (R2)
RLED (NADD)
/
/ PDPLS TURN OFF LINE PRINTER
/
<IFUND LCIS
LPDI /DISABLE LP INTERRUPTS
CAL 0CPB /DISSCCCONNECT
JENGC
/
/ PDP=11 TURN UFF LINE PRINTER
/
«IFDEF UCLS
’
NS CLEAR  /CLEAR OUT DEVICE 1IN PIREX
182 ccPe /MAKE CONNECT A DISCONNECT
caL ccPe /ANU DISCONNECT
/
<ENDL
’
/
182 POVTA  /CLEAR ASSIGN INHIBIT FLAG IN PDVL NODE
INH
DIMe PDVTA
ENB
CAL (19} JEXET
/
/ INTERRUPT SERVICE RUUTINE
/
INT [} /INTERRUPT E&NTRY POINT
DBA JENTER INUEX (PAGE) MODE
DaC ACBF /SAVE AC

/
/ PDP~15 LINE PRINTER INTEKRUPT SECTION
/

+IFUND UC15
LPRS /READ STATUS AND SET IN EVENT VARIABLE
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PAGE @4 LP,32 SRC RSX LINE PRINTER HANDLER

1011 #n%42 p 240585 R DAC EV

1012 @p543 o 706641 A LPCS /CLEAR STATUS, ERR FLAG, & DUNE FLAG
1013 0544 & 706621 A LPCO

1014 /

1815 <ENDC

1816 /

1017 / PDP=11 LINE PRINTER INTERRUPT SELTION

1018 /

1019 +1FDEF UC15

1020 /

1021 CAPI /CLEAR OUT FLAG SET BY PIREX
1822 LAC POST /WANTED OR NOT

1823 SNA /SKIP IF YES

1024 Jne INT1Y /NOT WANTED, JUST GET OUT
1825 DAC 76

1026 DAC LPDON

1027 /

1028 <ENDC

1029 /

1830 ap845 ¢ 200668 R LAC (401000) /DECLARE A SIGNIFICANT EVENT
1831 03%46 o 705524 A 184

1032 #0847 » 2pn5353 R INT1Y LaC ACBF /RESTORE AC

1033 aR550 p 703344 A DBR /RETURN TO INTERRUPTED PROGRAM
1034 ma551 o «22536 R JMPe INT

1835 /

1036 @a552 o 02ARAR A XADJ ] /%R ADJUST CONSTANT TO SUBTRACT PAGE BITS
1037 90553 r PEPBR0 A ACBF ] /AC BUFFER

1938 00554 » CRAPMO A CaBf L] /INITIAL CUKRENT ADDRESS BUFFER

1939 NESSS R MPAPBY A Ev [*] JEVENT VARIABLE

1o4p 20556 P npnpf@ A Ml 2] /MGDE INDICATOR

1041 0557 P Apn@PO A RN [’} /ADDRESS OF REQUEST NODE PICKEL FROM QUEUE
1942 a08€n R npNEA0 A 16 [} /TRIGGER EVENT VARIABLE

1043 /

1044 79561 o AOARAL A PUVNA ] /PHYSICAL DEVICE NOOE ADDRESS

1045 2562 0 AAAKAY A POVTA [} /ADDRESS OF ADR OF TRIGGER EV IN PHY DEV NODE
1846 /

1047 2956% p 2Q7QR0 A TEMPL @

1048 /7

1049 %8864 ¢ 200020 A WFTCPB 28 /WALT FOR TRIGGER

1050 29868 » opn58d R TG

1051 9ns68 ° apap1l A ccpre 11 /CONNECT CPB

1082 aa%67 ° Aan555 R Ev

1053 aa87a p AOARIE A 16

1054 29871 & n@AS36 R INT

1855 /

1056 «IFUND UCLS

1857 /

1058 / LEAVE SOME OUT FOR UC1d TO SAVE SPACE

1059 /

1860 pasyo> S nARBI2 A ocee 12 /OISCONNECT CPB

1861 22572 o 0QNERL A Q

1062 fr%74 ¢ mAARI6 A 16
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PAGE

1063
1064
1865
1066
1067
1868
106§
1870
1871
1072
1073
1274
1075
1076
1877
1878
1079
1080

1081
1082
1083
1084
1085

PAGE

22

23

LP.32 SRC
nas78 o n@P536 R
292576 ¢ nPAR1d A
aas?7 o A@n55% R
AARBO p AQORLR A
anfas o fQPEAL A
Aeser p nENE20 A
A6y p FAAS5D R
Apsna ¢ ap2700 A
PREAS o PEa55d R
anspe n ranenz A
an6n7 p NPARAZ2 A
na610 p mEM611 K
7261y ¢ NALQAZ A
PP6E12 B MRNEAR A
PesLY & 251245 A
20614 R 22023C A
90615 p =p191l A
ANKIE P K4TH5Q A
Pa61y ¢ 292450 A
nod2e p S4An612 A
An621 F %44320 A
AA620 b RAAPAY A

@ne0y
ne823 o NON1@])
P9624 p 002102
ans2% o NOAP1Q
AnB26 o NA23Y7
ne627 p 090777
20630 p 202017
ank3y p pRAR27
nas3? o n2”R36
70633 o narpl2
08634 » 227361
20835 ¢ 9325
908385 » 0pA332
0837 p 100311
AnB4am o 777776
7084y p NANRU2
Anka? nen1nd
ap64% o nEN1N4
29544 p PEPIA2
nQ64% o 2AN770
AN646 p AAAARG

LP,32 SRC
onaay o noAR1d
a0ese p no2QRAd

0o68y ® 774000

00652 r 250000

70853 p NEADOY

nn8Sa £ 104R0Y

apsss » 1ANRRP

AnRSs p opd777

anASy p ME40AD

ARBEn p nendaS

an86y p MP2R0BE

ankEs » nEN@Add

20563 » PR2034

A0K64 % 20POAY

20665 p nan34d

790666 p 421000

nB8eY p mER240

ansE7a o Apn107
SIyEsRP671

D P PR ERRPEPEREPEEREPRERRBD

RSX LINE PRINTER MANDLER

INT
/
MICPB 13 /MARK TIME CPH
Ev
12
1
/
/
WFELPB 20 /WAIT FOR EVENT VARIAWLE CPB
EV
/
TeMCLPR 2790 /TYPE ERR MESSAGE
Ev
LN
2
ERRMES
/
ERRMES @04BY2; POVAAG; .ASCII "wew LP NOT READY"<15>
/
«ENDL
/
/
+END START
*l
vl
*L
L
wl
*L
L
L
vl
L
L
"
L
*L
L
L
*l
L
L
L

RSX LINE PRINTER HANDLER

>PEP P PP EPPEPTRP PP PP P>

NO EKROR LINES
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PAGE

ABORT
ACBF
ALAD
AYTACH
ATTDET
CAA
CABF
cCcPB
DAEX
DcPg
DLAD
DMTO
DORO
D,T6
ERRMES
ERR3@
EV

HINF
HNAM
ILFUNC

INT1t
locp
LBF

LB2

LBZX
LFL
LFPSL
LHNAM
LPCD
LPCS
LPDI
LPOVL
LPEX
LPPM
LPPY
LPRS
LSNAM
L6
LUN
L7000
M1
MTCPB
NADD
NOSET
POVL
POVNA
FDVTA
POOL

24 LP,¥2 CrOSS REFERENCE

en237
20553
92328
f"p250
03262
enpn3s
20554
"as6s8
ans22
nas7»
[LIAEE]
[.LEXT
p9a8337
LLLLS L)
a1t
an372
20553

78264
agn2%
20238
ap538
np547
rAB3IAS
annaan

edn2a6

ananada
20406
%9378
A9a30
706621
706641
706564
aen27
706544
706521
786541
706552
ana31
%0032
eonans
ann33
[LLEL]
2576
090107
29511
202252
20561
op562
29a240

337
1ann
140w
LY
LLL]
15aw
LYA]
210
330
984
y15me
154
154w
15‘.
107s
440
220
106K
4%
26mw
X479
100+
1024
t5aw
ELLL
827
RSy
18nm
524
190+
Bdo
499
214
168w
16K
164
208a
163w
161
16pw
1620
21
22%
15w
2758
aiy
89n
PR L]
94q
14ne
218
21m
147+

352«
1032
396
382w
3906¢
874
895
989
971w
1068y
397
373
327
217
1MB0v
470
248
1072
anzgw
265
354
1034
1032+
957
273
340
859
194v

209
850w
510
265w
231
232
98¥
264
878
861
842
1010
266¢
267¢
251
268»
ay?
1pE3w
965
955«
264
3p4
224
962

1037«

1938
990

927
920

821+
2%
1975

1854
289
629
198

836+

1913
1812

846

19476
497

975

322
971

1851+

1063
458
632
198

53

369
997

88y

483
726

275

666

d8ea

1045+

1911

500
776

289

836

918

1039« 1@52
511 514
337 baa
4/8 a4t

1640x
925 1044+«
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PAGE

PQ
PRINT
PRNT
PRNTEF
PRNTXT
PRNT{
PRNT2
PTL

RN

L}

WFAB
WFECPB
WFTCPB
WFTGR
XADJ
X312
X13
x17
+ENB
JINK

23 LP,32
aa21y 204w
20266 b Y]
fga17 844
Ag452 A7
anada  88s
20423 R7aw
fpdaq a8y
a4l 50%
ag537 330

1041w
e209101 14 %

072
aRA102 1d0e

ANa103 147w

fNN184 144w
2373 34r
nq475 492

ena123y 14800
na26an 377
LLLEL T T
29604  a28p
B9563 244

104y«
aa569 267
1a5n

PA3342 150w

LLELRY] 15aw
99453 A7¢
aase? 9ee
79564 297
23287 242
29552 227

LLUL Y 137w

LLELES} 130

LLLLI 4 14nw

705%21 16aw

705522 167w

310
410%
BaS
885
89+
896
893w
505
371

218

212
a4l
aa6
390
628
266
391+
1985
]@7‘.
466

N

as?
873%
€889
1071
1na9w
2586
33!
452
a8

998
996

Cr08S REFERENCE

651
422+«
-1-1-)
891

587
386

326
372
451
458

392
823

az77
310
468
894
297«
945

454
487

826
512
870+
S0

515
a4

37¢
387
a67
475

483
931

482
311

908

319
#5p
486

848

876

856+
ves

385

529
416
Y42

488

Yim

913

329
1036+
526

863

898

944
919
924
434

967

535

917

922

640

676

899

955
926

956

464

673

1825

933

693

973
963

974

825+

690

1842+

781
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CHAPTER 5

CONSTRUCTION OF FRONT-END INTERRUPT DRIVER TASKS

The Front-End Interrupt Driver Task has both computational and
interrupt-processing capabilities. Unlike the Computational Task, the
Front-End Task has an internal interrupt routine. The Front-End Task
does not however, utilize the QUEUE I/0 Directive to control this
routine as do I/0 Handler Tasks.

The following pages present a sample Front-End Interrupt Driver Task
named VPVEC, which is used for generating straight-line vectors on the
VP storage scope. A full assembly listing is included on subsequent
pages. VPVEC is a subroutine with four entry points for performing
the following operations:

« Connecting to and disconnecting from the interrupt line

« Erasing the display

.« Plotting a straight-line vector
The following description summarizes the flow of control through this
subroutine, Line numbers in the leftmost column below refer to

decimal line numbers included at the 1left margin of the assembly
listing.

Line Number Label Description
25-43 CINT Connect display interrupt routine,

VPVEC, to interrupt line 14, Note that,
if the Event Variable (EV) is negative,
the connection could not be made and the
subroutine will delay for ten clock
ticks and then try again. If a
successful connection is made, EV is
cleared before returning to the caller.

44-54 DINT Disconnect display interrupt routine,
VPVEC, from interrupt 1line 14, The
testing of the EV is not required here,
so the address of EV in the CAL
Parameter Block, 1line number 52, is
zero.

55-61 ERASE Erase the face of the storage scope.
This operation (EST) generates an
interrupt once the display has been
erased and requires waiting until
completion, This is done by issuing a
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Line Number

62-178

179-186

187-197

Label

VECTOR

WFINT

VPVEC

Description

WAITFOR EV from routine WFINT (line
180). The interrupt routine, VPVEC,
clears the display flag when the erase
operation has completed, sets the EV,
and declares a Significant Event (API
level 6). This results in a scan of the
Active Task List and a return following
the WAITFOR (contingent upon priority).

This is the straight-line vector plot
routine which calculates the points
required to generate the line, and
displays them one point at a time,
Following each point displayed, a
WAITFOR is done to wait for the
completion of the displayed point (lines
149 and 176).

Subroutine to issue a WAITFOR EV
Directive until the point or erase
operation has completed. It then clears
the EV before returning, (If the EV
were not cleared, the next WAITFOR EV
issued would return immediately since
the EV is set.)

Display interrupt service routine which
sets the EV signifying the operation is
complete and declares a Significant
Event (API level 6). The display flag is
cleared and control returned to the
interrupted Task.
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PAGEL

CENOUT &GN

20210
20001
20080
00803
2e0OB4
200805
22006
202807
20810

20011
02012
0001s
oeelé

20015
28016
20017
00020

20021
oBR22
g0e2s

pB024
oepe>

op02s

700504
700604
700724
700521
788722
700564
700664

200000
0oBoL1
208236
140236
740100
620000
200015
088226
600801

200011
000236
000D 4
200210

020013
202236
veovye
202021

2006072

YoPR24
620021

080012
gopeep

092014

> p >r >

> » 0> a > 0> DTVV»> VDVDO >

0V >

EDIT #d 17 0Cr 71 H ,KREJC]

ERASE & VECTOR == FORTRAN CALLABLE SUBRQUTINE TO ERASE
SCOPE, OR TU CONSTRUCT A VECTOR FROM P1(IX1,1Y1) TO P2

/
/
/
/
/
/CALLING SEQUENCES!
/
/
/
/
/

CALL CINT CCONNECT INTERRUPT]
CALL UINT CDISCONNECT INTERRUPT)
CALL ERASE
CALL VECTOR (IXi.41Y1,1X2,1Y2)
/
LXB270¥504
LYBETLU6LA
ESTR7PV /23
SDDF=70052}
CDDF=700722
LXBD=702564
LYBD=7800604
/
1GLOBL  CINT,DINT,ERASE,VECTOR,,DA
/
7/ CINT == CONNECT INTERRUPT LINE
/
CINT ")
CINT1 CAL 1C
LAC EV
DEM EV
SMA
JMP® CINT
CAL MARK
Cal WFCPB
JMP CINTL
/
1c 11
EV
14
VPINT
/
MARK 18
LV
19
b
/
/ DINT == DISCONNECT INTERRUPT LINE
/
DINT "
CAL 10
JMP & DINT
/
1D le
[}
14
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PAGE

54
55
56
57
58
59
60
61
62
63
64
[}
66
67
68
69
70
71
72
738
74
75
76
77
78
79
:3]
81
82
83
84
85
86
87
88
89y
90
91
92
9%
94
9
96
97
98
99
100
121
102
103
104
10%
106

VP,8
peR27

20930
20033
20032
20833

p0034
20035
20836
20037
20240
20041
20842

20043
20044
20045
20046
20247
20059
20051
20052
2005
2004
20855
20056

20257
208060

‘p@B61

20062
20063
200864
20065
20066
20267
P007¢
00071
20872

20073
00074
20075
200876
20277

20100
op101

" TXXIXTLXXX

XX ODVXXTXXLLXTLXTX

XTXXVXTXLXTXXXXTXXX

X XT X XX

SRC
vop2L0

000000
780724
100202
620230

PLITEY
120240
600043
PYLIZT
208020
20000P
028000

220037
74p031
360041
722000
741100
740031
248222
730000
751100
777776
740030
vap224

220040
740031
360042
722000
741100
740031
249223
750100
751108
777776
748030
040225

290223
740081
34p222
741109
608121

200222
040232

D0> >

V> > >0>>» > I0>» D O > >0 >0 0 > r»0MP

D >0

0 0

VPINT

/
/ ERASE == ERASE STORAGE SCOPE

/
ERASE

)
£ST
JMS
JMP#

WFINT
ERASE

/
/ VECTOR =< CUNSTRUCT LINE

/
VECTOR

X1
Yl
x2
Y2
/

¢

SPAICLA
LAW
1AC
DAC

LAC#
TCA
TAD#*
PAL
SPA
TCA
UAC
PLA
SPAICLA
LAW
1AC
DAC

LAC
TCA
TAD
SPA
JMP

LAC
DaC

DA
*3

X1
X2

DELX

XINC
Yl
Ye

DELY

YINC
DELY
DELX
ve

DELX
NC

XI-5-4

/FETCH ARGUMENT ADDRESSES

/DETERMINE DELTA=X & X«INCR POLA

/DETERMINE DELTA=Y & YeINCR POLA

/1S DELTA«X GREATER THAN QR EQUAL

/YES = INITIALIZE FOR HOR}Z LARGE
/NO »e INITIALIZE FOR VERT LARGE

/NC=DELX



PAGE

107
108
189
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
129
126
127
128
129
130
131
132
138
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158

159

VP8

20102
20103
20104
20105
20106
20107
201i¢
20111
20112
2011
20114
20115
00116
20117
20126

poy2:
eo1ee
2@123$
gR124
pgi25
00126
eB127
90130
peLsl
poLS2
20139
00134
pR1$5
20138
20137
00140

28141
20142
20143
20134

014>
pBL46
Bo147
28150
22151

p2192
20153
28154
P015%
p0156

20157
po160

po161

XL XXXELXTXLTXITXIXXI

" ETXXXTXTXXLXTXTXXXX

‘XXX X

XX XX

x x XXX X

SRC

200223
040235
220037
040230
220842
04226
200241
040177
280242
040173
20p224
04231
208225
p4p227
600141

200223
049232
200222
240255
220049
048230
220037
240226
200243
040177
200244
240173
200225
v40233
200224
240227

200232
249233
744020
040234

220037
700504
220040
700664
109202

200232

744200

620234
723777
040232

200234
340235

040234

DDV VDOVDODTVVVDODO0DD

VWV VD VDUVODVDVVOVO DO

o> 00

o VD 0> D> 0 VD> D> D0

<\
~N

PL1

LAC
DAC
LAG#
DAC

- LACe

DAC
LAC
DAC
LAC
DAC
LAC
UAC
LAC
DAC
JMP

LAC
DAC
LAC
Dag
LAC®
DaC
LACS
DAC
LAC
DAC
LAC
UAC
LAC
DAC
LAC
DAC

LAC
DAC
RCR
0AC

LACw
LXB
LACe
LYBD
JMS

LAC
SNA
wMPe
AAC
DAC

LAC
TAD

DAC

XI-5-5

DELY
NR

X1
Lce

Yi

scc
(LXBD)

(LYB)
SCM
XINC
Lcl
YINC
scl
v3

DELY

DELX
NR
Y
Lcc
X1
scC
(LYBD)
(LXB)
SCM
YINC
Lel
XINC
scl

NC
NT

NA

X1

Yl
WFINT
NC
VECTOR
-1

NC

NA
NR

NA

/NR=DELY
/LCCrX
/sccey
/L.CM=LXBD
/SCMsLYB
/LCIsXINC
/SCI=YINC

/NCSDELY
/NReDELX
/LCCeY
/ScCc=X
/LCM=LYBD
/SCM=LX@
/LCIaYINC
/SCl=zX]NC

/NTENC

/NAZNC/2

/PLOT INITIAL POINT

INCED 7

/YES == EXIT
/NO =« NCENC=1

/NAZENASNR



PAGE

160
161
162
163
164
165
166
167
168
169
1792
171
172
173
17¢
17%
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
198
194
19%
196
197
198
199
200
201
202
283
204
205
206
207
208
209
210
211
212

4

VP,8

20162
20163
20164
00165
pR166
p0167
P0179
P0171
pe172
20173

20174
20175
20176
20177
28200

20203

20202
20203
00204
20205

po20e
20207

20210
20211
20212
20213
29214
09215
00216
02217
20220
p0221

#0222
20223
pp224
20225
20226
20227
20230
20231
po232
2025¢
p0234
20235
p0236
20287

X XX XX XXX XX XXX X

XXX

SRC

200233
740034
340234
741100
608174
0ép23a
290226
s4p227
040226
740040

200230
340231
240230
740040
199202

600152

oBovop
P00206
140236
620202

220020
208236

200000
787762
040237
440236
200245
705504
700722
200237
703344
620210

¢2000g
200000
'TTITY)
cesvog
20000p
200000
PLITTY
220000
220002
v2e00E
2000092
020022
200020
TTTTY

n D ODDOD >0 VD> V>0

0 X0 0 >

0 >

O3> D> > VDT> >

P B 2 3B b b 2 b _2b b 2 25 8 3

SCM
PL2

LCM

WFINT

/
WFCPB

/
VPINT

DELX
DELY
XINC
YINC
sce
SCI
Lce
LCl
NC
NT
NA
NR
EV
ACBUF

LAC
TCA
TAD
SPA
JMP
DAC
LAC
TAD
DAC
XX

LAC
TAD
DAC
XX

JMS

JMP

TEECS S8 EREREEER.

XI-5-6

NT /NADNT
NA
PL2 /NO e= DO LARGE COUNT MOVEMENT
NA /YES == NAsNA®NT & COMBINED MOVE
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CHAPTER 6

USE AND ALLOCATION OF I/0 BUFFERS

This chapter presents a description of the allocation of I/0 buffers
within a Task's partition for use by I/O Handler Tasks. It also
describes how Tasks such as the Assembler make use of available free
core and how buffer preallocation is performed.

6.1 I/O BUFFERS

Some I/0 Device Handlers or I/0 Driver Tasks require intermediate
buffering of data. For example, disk file Handlers read and write
blocks of 256 words to and from the disk, but user Tasks typically
read and write much smaller records. Thus records are packed and
unpacked in intermediate I/O buffers rather than being transmitted
directly to and from the disk. This has the effect of reducing the
number of disk transfers. It is often necessary because some disks
can only be addressed in complete blocks.

It would be possible to provide I/0 buffers internally within I/0
Device Handlers, but this would limit I/0 handling capabilities, and
it is desirable to have an unlimited number of open files in the disk
file Handler. Thus buffers must be provided externally, and are
created, when needed, within the partition of the Task issuing the I/0
call.

6.2 PREALLOCATION OF I/O BUFFERS

A partition is constructed in such a way that the Task resides in the
bottom of the partition and I/0O buffers are created at the top. A
certain amount of free core (see Figure 6-1) wusually separates the
two., Tasks such as the Assembler are written to take advantage of any
available free core (for building dynamic tables), but a Task cannot
have information on how much free core exists at the time it is
loaded.
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When a Task is made active, free core is determined by the size of the
partition (P.SZ) minus the Task size (P.TS). The symbols in
parentheses are the names of these parameters that appear in the
Partition Block Description List (PBDL) node. Initially, the Task
size is the amount of core occupied by both resident code and
overlays.

For a USER-mode Task, the size is always adjusted to a multiple of
256, which is the unit of core allocation when memory protection and
relocation are used.

I/0 buffers are created at the request of I/0 Handlers, for example,
when the Task issues a SEEK directive to open a file. Creation of I/0
buffers necessarily diminishes the free core., The Assembler needs to
use free core before it has opened all its files; it thus uses the
mechanism described below to preallocate buffer space,

The Assembler issues a PREALlocate I/0 directive to each LUN which it
may eventually use. If a LUN is connected to an I/O Handler that uses
external buffers, the Handler calls a reentrant routine in the
Executive to perform the Task., Preallocation of a buffer simply means
that space for a buffer is reserved but not created. Buffer gpace is
reserved by decreasing a parameter called the Virtual Partition Size
(P.VS). Initially, the Virtual Partition Size is the same as the
actual size of the partition (P.SZ), but it is reduced every time a
call is made to preallocate a buffer.

The Virtual Partition Size establishes a ceiling on the Task size
(which can be increased at run time)., Free core is the difference
between P.VS and P,TS. Since buffer preallocation is not a
requirement of all Tasks, P.VS also is reduced when a buffer is
created out of free core space.

Buffer preallocation by the Assembler sets aside enough space in the
top of its partition to satisfy the future requirements of the I/0
Handlers which it may use. Once this is done, the Assembler issues a
RAISEBound Directive to the Executive. This causes the Task sizes to
be increased to encompass free core (consistent, of course, with the
requirement that USER-mode Task sizes be a multiple of 256 words). The
address of the top of free core (the new highest Task address) is
returned to the Assembler so that it can tell how much it has
available.

6.3 BUFFER ALLOCATION AND DEALLOCATION

Buffer allocation and deallocation are performed by reentrant routines
in the Executive. Within the PBDL (see Figure 6-1 below) is a buffer
pointer (P.BP) which is the head of a chain of buffers within the
partition. Initially, P.BP contains a =zero to indicate that no
buffers have yet been created,

Buffers are created starting at the top of a partition and
subsequently right below the 1lowest buffer in the chain. A buffer
consists of two header words, followed by the actual buffer space
usable by the I/0 Handler. The first header word is a pointer to the
next buffer in the chain (zero if there are no more), and bit 0 is an
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availability indicator (of the current buffer, not the one pointed
to). Bit 0 contains zero if the buffer is not in use.

When a buffer is deallocated, its "in use" bit is set to zero, but the
buffer remains in the chain. In other words, "garbage collection" is
not performed. If a buffer in the chain is free and is exactly the
size required by the Handler, a new buffer is not created and the old
buffer is reused.

Buffer sizes may differ among the various Handlers, As a result, the
puffer-allocation routine uses the following rules:

l. If a free buffer of exactly the correct size exists, this
buffer is used.

2. 1If an appropriate buffer is not found, but sufficient space
exists to create the buffer, this is preferable to using a
free buffer that is too large.

3. If an appropriate buffer is not found and sufficient space
does not exist to create one, an available buffer should be
selected which is large enough and most closely matches the
required size,

6.4 REENTRANT EXECUTIVE SUBROUTINES

The following three reentrant system subroutines have entry points
fixed in the System COMmunication (SCOM) area of the Executive:

PABF = 350 /PREALLOCATE I/0 BUFFER.
ALBF = 353 /ALLOCATE I/O BUFFER.
DABF = 356 /DEALLOCATE I/O BUFFER,

Calling Sequences:

R2 =- I/O request node address

R4 -~ I/0 buffer size

JMS* (PABF) /Registers R4,R5,XR,and
Return here on error /AC are altered.

Return here if successful

R2 == I/O request node address

R4 == I/0 buffer size /Registers R1,R3,R4,R5,
JMS* (ALBF) /R6,X10,X11,X12,
Return here on error /XR, and AC are altered.

Return here if successful
with the buffer address

in the AC
R4 -- I/0 buffer address
JMS* (DABF) /Registers R4,R5,XR, and
Unconditional return /AC are altered.

Note that the I/O buffer address in this case is two more than the
address wused internally within ALBF and DABF, since the caller need
not know about the buffer header used for chaining and size.
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