


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































680xO PDOS 3.2 REFERENCE MANUAL APPENDIX A PDOS ERROR DEFINITIONS 

(A.2 PDOS ERROR NUMBERS continued) 

ERROR 59 

ERROR 60 

ERROR 61 

ERROR 62 

ERROR 63 

ERROR 64 

ERROR 65 

ERROR 66 

ERROR 67 

INVALID SLOT #. A valid file slot 
number is returned from PDOS on all open 
commands. A file slot consists of the 
the disk number in the left byte and the 
slot index in the right byte. 

DISK SPACE FULL. An attempt to extend 
a file or define a file after the disk 
space is filled results in error 60. 

FILE ALREADY OPEN. A file can be 
opened only once in sequential (XSOP) 
and random (XROP) modes. Read only open 
(XROO) and shared random open (XNOP) can 
be executed more than once on the same 
fil e. 

NO START ADDRESS. An object (OB) file 
must have a start address. This is 
generated by an address parameter for 
the 'END' statement in the assembly 
source. 

ILLEGAL OBJECT TAG. Only hex object 
ta9 characters are legal. 

ILLEGAL SECTION. Only section 0 is 
executable under POOS. 

FILE NOT LOADABLE. Only files typed 
'OB'. 'SY', 'EX', and 'BX' are loadable 
by the monitor loader. 

ILLEGAL PORT NUMBER OR BAUD RATE. 
through 15 are legal ports. 

baud rates are 110, 300, 600, 
2400, 4800, 9600, and 19200. 

Only 
VaH d 
1200, 

INVALID PARAMETER. Most 
commands check parameters 
ranges and types. 

monitor 
for valid 

>EX 
*READY 
FI LE 1, F; 3, I 
*ERROR 59 Invalid slot 

>CF TEMP, LIST 
PO OS ERR 60 Oisk full 
> 

>EX 
*READY 
OPEN "LIST",F 
OPEN "UST",F 
*ERROR 61 Already open 

>TEMP 
POOS ERR 62 No start 
> 

>SA TEST:SR,OB 
>TEST:SR 
PO OS ERR 63 Obj err 
> 

>TEMP 
PDOS ERR 64 Section err 

>SA ASM,BN 
>ASM 
PDOS ERR 65 Unloadable 
> 

>BP 2,1250 
PDOS ERR 66 Illegal port 
>BP 20,9600 
PDOS ERR 66 Ille9al port 
> 

>IM 0 
PDOS ERR 67 Parameter err 
> 
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680xO PDOS 3.2 REFERENCE MANUAL APPENDIX A PDOS ERROR DEFINITIONS 

(A.2 PDOS ERROR NUMBERS continued) 

ERROR 68 

ERROR 69 

ERROR 70 

ERROR 71 

ERROR 72 

ERROR 73 

ERROR 74 

ERROR 75 

ERROR 76 

ERROR 77 

NOT A PDOS DISK. An initialized PDOS 
disk has the constant >A55A at location 
>0028 of the header sector (sector 0). 
If the constant is not found on a disk 
read, error 68 results. 

NOT ENOUGH FILE SLOTS. A maximum of 32 
files can be open at a time. These 
correspond to the 32 file slots. 

POSITION ERROR. Error 70 
a position command 
end-of-file index. 

resul ts 

beyond 
from 

the 

NESTING ERROR. Error 71 results for 
nesting procedure files too deep. 

TOO MANY TASKS. The task list is 
defined when the PDOS system is 
generated. 

NOT ENOUGH MEMORY. An attempt to 
create a task with more memory than the 
current task or available memory in the 
system memory bit maps, results in error 
73. 

NO SUCH TASK. Error 74 occurs when 
referencing a task not in the task list 
or task O. 

FILE LOCKED. Once a file has been 
locked (XLKF), it cannot be accessed 
until unlocked (XULF). 

TASK LOCKED. Once a task has been 
locked (XLKT), it cannot be killed until 
unlocked (XULT). 

NOT RESIDENT. If PDOS BASIC is not 
resident in the system, all 'BX' and 
'EX' fi les wi 11 not execute. Also, the 
interpreter cannot be entered with the 
'EX' command. 

>LS 12 

PDOS ERR 68 Not PDOS disk 
> 

>CF TEMP, TEMP1 
PDOS ERR 69 No slot 
> 

>EX 
*READY 
OPEN u#PAULu,F 
FILE 1,F:4,O 
*ERROR 70 Position err 

>GlCF LI ST ,$TT A 
PDOS ERR 72 Too many tasks 
> 

>CT ,40,,1 
PDOS ERR 73 No memory 
> 

>KT 5 
PDOS ERR 74 No task 
> 

>CF FDATA,TEMP 
PDOS ERR 75 File locked 
> 

>KT 5 
PDOS ERR 76 Task locked 
> 

>EX 
PDOS ERR 77 Not resident 
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680xO PDOS 3.2 REFERENCE MANUAL APPENDIX A PDOS ERROR DEFINITIONS 

(A.2 PDOS ERROR NUMBERS continued) 

ERROR 78 

ERROR 79 

ERROR 80 

ERROR 81 

ERROR 82 

ERROR 83 

ERROR 84 

ERROR 85 

ERROR 86 

MESSAGE BUFFER FULL. There are 32 
message buffers in the PDOS system. Too 
many messages results in error 78. 

MEMORY ERROR. Error results from a 
XFUM primitive with invalid arguments. 

I/O DRIVER ERROR. Driver dependent. 

UNIMPLEMENTED PDOS PRIMITIVE. A 

defined PODS primitive is not currently 
implemented. 

ILLEGAL PODS PRIMITIVE. An invalid 
A-line primitive has been executed. 

DELAY EVENT STACK FULL. Too many 
delayed events have been requested. 

CHECKSUM ERROR. Not implemented. 

ABORTED TASK. If a task is aborted by 
the scheduler. error 85 results. 

PHANTOM PORT. A task has made a call 
to get character without any possibility 
of getting a character. 

>SM 4.ANOTHER MESSAGE 
PO OS ERR 78 Msg buf full 
> 
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680xO PDOS 3.2 REFERENCE MANUAL APPENDIX A PDOS ERROR DEFINITIONS 

(A.2 PDOS ERROR NUMBERS continued) 

ERROR 90 

ERROR 91 

ERROR 92 

ERROR 93 

ERROR 94 

ERROR 95 

ERROR 96 

ERROR 97 

ILLEGAL K2 MODULE PRIMITIVE. Run 
module error where a kernel #2 primitive 
hes been executed and the module was not 
generated in the PDOS system. 

ILLEGAL K3 MODULE PRIMITIVE. Run 
module error where a kernel #3 primitive 
has been executed and the module was not 
generated in the PDOS system. 

ILLEGAL F MODULE PRIMITIVE. Run module 
error where a file manager primitive has 
been executed and the module was not 
generated in the PDOS system. 

ILLEGAL W MODULE PRIMITIVE. Run module 
error where a R/W module primitive has 
been executed and the module was not 
generated in the PDOS system. 

ILLEGAL N MODULE PRIMITIVE. Run module 
error where a floating point module 
primitive has been executed and the 
module was not generated in the PDOS 
system. 

ILLEGAL D MODULE PRIMITIVE. Run module 
error where a debugger module primitive 
has been executed and the module was not 
generated in the PDOS system. 

ILLEGAL M MODULE PRIMITIVE. Run module 
error where a monitor module primitive 
has been executed and the module was not 
generated in the PDOS system. 

ILLEGAL B MODULE PRIMITIVE. Run module 
error where a BASIC module primitive hes 
been executed and the module was not 
generated in the PDOS system. 
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680xO PDOS 3.2 REFERENCE MANUAL APPENDIX A PDOS ERROR DEFINITIONS PAGE A-a 

A.3 MASM ERROR NUMBERS 

ERROR 301 ILLEGAL SYMBOL. 

ERROR 302 MULTIPLY DEFINED SYMBOL. 

ERROR 304 UNDEFINED SYMBOL. 

ERROR 305 PHASE ERROR. 

ERROR 306 ILLEGAL OPCODE. 

ERROR 307 ILLEGAL OPCODE EXTENSION. 

ERROR 309 MISSING OPERAND. 

ERROR 310 ILLEGAL OPERAND MODE. 

ERROR 311 UNARY OPERATOR ERROR. 

ERROR 312 STACK UNDERFLOW. 

ERROR 313 STACK OVERFLOW. 

ERROR 314 SYNTAX ERROR. 

ERROR 315 ,ABSOLUTE EXPRESSION REQUIRED. 

ERROR 316 ILLEGAL COMPLEX EXPRESSION. 

ERROR 319 DISPLACEMENT FIELD OVERFLOW. 

ERROR 320 DIVISION BY ZERO. 

ERROR 322 BRANCH TO ODD ADDRESS. 

ERROR 324 PARAMETER OUT OF RANGE. 

ERROR 325 ILLEGAL REGISTER LIST. 

ERROR 327 ILLEGAL SECTION SPECIFICATION. 

ERROR 328 ILLEGAL ·OPTION. 

ERROR 329 LABEL NOT ALLOWED. 

ERROR 330 IF/ENOC OR MACRO/ENDM ERROR. 

ERROR 331 FLOATING POINT ERROR. 

WARNINGS 

300 Modified instruction 
303 Multiply defined symbol referenced 
308 Was on odd byte boundary 
317 Arithmetic overflow 
318 Numeric overflow 
321 Unmatched quotes or parens 
323 Branch could be shorter 
326 String truncated 

o 
c 

rf,\, 
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680xO PDOS 3.2 REFERENCE MANUAL APPENDIX A PDOS ERROR DEFINITIONS 

~ (A.3 MASM ERRORS continued) 

f-

(~ 

Auxiliary errors are additional information for diagnosing 
an assembler error. They are generally associated with 
conditional assembly or macros. 

ERROR 332 ENDC WITHOUT MATCHING IFxx. 

ERROR 333 ENDM WITHOUT MACRO HEADER. 

ERROR 334 LEGAL ONLY IN BODY OF MACRO. 

ERROR 335 MACRO LABEL NOT FOUND. 

ERROR 336 MUST BE SYMBOL. 

ERROR 337 LABEL REQUIRED. 

ERROR 338 MACRO DEFINITIONS CANNOT BE NESTED. 

ERROR 339 INFINITE PARAMETER SUBSTITUTION. 

ERROR 340 68020 INSTRUCTION OR ADDRESS MODE. 

ERROR 341 ILLEGAL ISII MEMORY INDIRECTION. 

ERROR 342 EXPECTING CLOSING PARENTHESES. 

ERROR 343 EXPECTI NG Cot.'MA. 

ERROR 344 ILLEGAL SCALE FACTOR. 

ERROR 345 ILLEGAL {OFFSET:WIDTH} FORMAT. 

ERROR 346 ILLEGAL REGISTER SPECIFICATION. 

Auxiliary errors 

68020 errors 
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680xO PDOS 3.2 REFERENCE MANUAL APPENDIX A PDOS ERROR DEFINITIONS PAGE A-10 c 
A.4 QLINK ERROR DEFINITIONS Ci 

ERROR 501 ILLEGAL COMMAND. 

ERROR 502 ILLEGAL NUMBER. 

ERROR 503 ILLEGAL SECTION SPECIFICATION. 

ERROR 504 ILLEGAL SYMBOL. 

ERROR 505 TOO MANY COt.'MAND FILES. 

ERROR 506 POOS CLOSE ERROR. 

ERROR 507 PDOS OPEN ERROR. 

ERROR 508 PDOS LOAD ERROR. 

ERROR 509 'OB' or 'SY' FILE REQUIRED. 

ERROR 510 MEMORY SIZE EXCEEDED. 

ERROR 511 ILLEGAL OBJECT TAG. 

ERROR 512 INVALID ADDRESS RANGE. 

ERROR 513 PDOS READ ERR. 

ERROR 514 ILLEGAL OPTION. 

ERROR 515 ARITHMETIC OVERFLOW. 

ERROR 516 DIVISION BY ZERO. 

ERROR 517 PDOS WRITE ERROR. 

ERROR 518 ILLEGAL SECTION GROUPING. 

ERROR 519 NESTING ERROR. 

ERROR 520 FIELD OVERFLOW. 

ERROR 521 SYMBOL NOT FOUND. 

ERROR 522 SYMBOL ALREADY DEFINED. 

ERROR 523 UNDEFINED SYMBOL. 

ERROR 524 MEMORY OVERFLOW. 
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APPENDIX B 

USER COMMAND SUMMARY 

Current PODS resident monitor commands: 

AC - Review procedure 
AF - Append file 
8P - Baud port 
CF - Copy file 
CT - Create task 
OF - DeHne file 
DL - Delete fi le 

GM - Get memory 
GO - Execute 
GT - Go to label 
HE - Help 
IA - If altered 
10 - Init date & time 
IF - Conditional 

OM - Delete multiple KM - Kill message 
ON - Download file KT - Kill task 
DT - Display time LL - List levels 
EE - Enable echo LO - Load file 
ER - List error 
EV - Events 
EX - Basic 
FE - For every 
FM - Free memory 
FS - File slots 

LS - List directory 
LT - List tasks 
LV - Directory level 
MF - Make file 
PB - Debugger 
RC - Reset console 

Monitor command formats are as follows: 

RD - RAM disk 
RN - Rename file 
RS - Reset 
SA - Set file attributes 
SF - Show file 
SM - Send task message 
SP - Disk usage 
SU - Spool unit 
SV - Save to file 
SY - System disk 
TF - Transfer files 
TM - Transparent mode 
TP - Task priority 
UN - Output unit 
UP - Upload from port 
ZM - Zero memory 

AC <file> Review procedure file 
AF <file1>.<file2> Append file 
BP {{-}<prt>.<rt>{.<ty>.<bs>}} Baud port 
CF <file1>.<file2> Copy file 
CT <cmd>.<sze>.<pritY>.<prt> Create task 
OF <file>{.<size>} Define file 
DL <file> Delete file 
OM <filelist>{.A} Delete multiple 
ON <file> 
DT 
EE <echo fl ag> 

Continued on next page ... 

Download file 
Display time 
Enable echo 
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680xO PDOS 3.2 REFERENCE MANUAL APPENDIX B USER COMMAND SUMMARY 

(B. USER COMMAND SUMMARY continued) 

ER <er ror#> 
EV {{-}<event>} 
EX 
FE <fl> or «s>.<e».<cmd> 
FM {{-}<kbytes>} 
FS 
GM {<kbytes>} 
GO {<address>}{.<arguments>} 
GT <label> 
HE {<l ist>{.<list> ... } 
IA <file>.<command> 
ID 
IF <strl>{=#<str2>}.<cmd> 
KM <task#> 
KT {-}<task#> 
LL <fi 1 eli st> 
LO <file>{.<start addr>} 
LS {<filelist>}{.<file>} 
LT 
LV 
MF 
PB 
RC 

{<mode>} 
{<level>} 
<file> 

RD {{-}<unt>.<sze>.<adr>} 
RN <filel>.<file2> 
RS {<disk#>} 
SA <file>{.<attribute>} 
SF {-}<file> 
SM {<task#>.<message>} 
SP {<disk#>J 
SU <unit>{.<file> or <port#>} 
SV <file>{.<sadr>,<eadr>} 
SY {<disk#> ... } 
TF <filelist>.<disk#>{.<flag>} 
TM {{-}<port#>}{.<break>} 
TP {<task#>.}<priority> 
UN {<unit#>} 
UP {<port#>}{.<message>} 
ZM 

List error 
Events 
Basic 
For every 
Free memory 
File slots 
Get memory 
Execute 
Go to label 
Help 
If altered 
Init date & time 
Conditional 
Kill message 
Kill task 
List level 
Load file 
List directory 
List tasks 
Directory level 
Make fil e 
Debugger 
Reset console 
RAM disk 
Rename file 
Reset 
Set file attributes 
Show fi le 

Send task message 
Disk usage 
Spool unit 
Save to file 
System disk 
Transfer files 
Transparent mode 
Task priority 
Output unit 
Upload from port 
Zero memory 
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680xO PDOS 3.2 REFERENCE MANUAL 

(B. USER COMMAND SUMMARY continued) 

AC 
Command: Review procedure file 

Format: AC <file name> 
Notes: (Y/N/A) Y=Execute line only 

N=Don't execute 

APPENDIX B USER COMMAND SUMMARY 

A=Execute the rest of the AC file 
AF 

Command: Append file1 to the end of file2 
Format: AF <file1>.<file2> 

Notes: <file1> is not altered 
AC interrupts transfer 

BP 
Command: Baud port 

Format: BP 
BP {-}<port #> 
BP {-}<port #>,<baud rate> 
BP {-}<port #>,<baud rate>,<type>,<UART base addr> 

Notes: If <port #> ;s negative, U2P$ is set 
If no parameters, then list current configured ports 

<port #> Port (1-15) 
Port + $100 
Port + $200 
Port + $400 
Port + $800 

<baud rate> 0 19200 baud 
1 9600 baud 
2 4800 baud 
3 2400 baud 
4 1200 baud 
5 600 baud 
6 300 baud 
7 110 baud 

<type> Optional (See 

<UART addr> Optional (See 

Example: BP 2,9600 
BP -$402,1200 

BP 4,O,3,$FFFFC4C1 

ASAQ protocol 
Pass control characters 
DTR protocol 
8-bit character 110 

PDOS UART module ) 

PDOS UART module) 

Baud port 2 at 9600 baud 
Baud port 2 at 1200 baud with 
DTR handshaking & set U2P$ 
Baud port 4 at 19200 baud & 
bind to type 3 UART at $FFFFC4C1 
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680xO PDOS 3.2 REFERENCE MANUAL APPENDIX 8 USER COMMAND SUMMARY 

(B. USER COMMAND SUMMARY continued) 

CF 
Command: Copy <file1> into <file2> 

Format: CF.<file1>,<file2> 
Notes: <file1> is not altered 

hC interrupts transfer 
CT 

Command: Create task 
Format: CT <task>,<size>,<time*256+priority>,<port> 
Notes: All parameters are optional 

<task> Task command line 
<size> Size of new task in K bytes 
<time> Time slice constant 
<priority> Task priority (1-255) 
<por t> Task I/O port 

Monitor 
32 K 
4 

64 
o 

Example: CT (MASM FILE:SR,FILE), 100 
CT ,300,$540,2 

Background assembly 
New user on port 2 

OF 
Command: Define file in disk directory 
Format: OF <file>{;<level>}{/<disk>} 

DL 

OF <file>{;<level>}{/<disk>},<size> 
Notes: Defines contiguous file of <size> sectors 

<size> defaults to 1 sector 
252 bytes/sector 

Command: Delete file from disk directory 
Format: DL <file> 

OM 
Command: Delete multiple files from disk directory 

Format: OM <filelist>{,A} 
Notes: Memory is destroyed by this command 

(Y/N/A) Y=Delete file 
N=Don't delete 
A=Oelete file and all subsequent files 

Files containing the attribute '*' or '**' must have these attributes 
removed by the SA command before they can be deleted. 

<filelist> = {file}{:ext}{;level}{/disk}{/select ... } 

{file} 
{:ext} 

{;level} = 
{Idi sk} 

{lsel ect} 

1 to 8 characters (1st alpha) (@=all,*=wild) 
1 to 3 characters (:@=all, "''''wild) 
directory level (:@=al1) 
disk number ranging from 0 to 255 
PO OS type (/AC,/BN,/BX,/EX,/OB,/SY,/TX,/DR) 
Change date (JFmm-dy-yr,/Tmm-dy-yr) 
or (!Fdy-mon-yr,/Tdy-mon-yr) 

Example: OM M*:@:7/3/F1-1-84/T12-31-84 Delete all 2 character files beginning 
with M. any extension, level 7, disk 
3. that were altered in 1984 
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f 680xO PDOS 3.2 REFERENCE MANUAL APPENDIX B USER COMMAND SUMMARY 

4[- (B. USER COMMAND SUMMARY continued) 

{' 

(~ 

(' 

ON 
Command: Download file to U2P port 

Format: ON <file> 

DT 

Notes: Data independent, binary transfer 
AC aborts command 

Command: Display date and time 
Format: DT 

EE 
Command: Enable echo 

Format: EE <ECF$ flag> 

ER 

Notes: <echo>.O Enable all consol. output 
Disable all console output 

2 Disable LS header console output 

Command: List error message 
Format: ER <error#> 

EV 
Command: Set/reset or list events 

Format: EV 

EX 

EV {-}<event> 
Notes: No parameters lists current events 

+ event sets 
- event clears 

Command: Enter BASIC environment 
Format: EX {<parameters> ... } 
Notes: If no BASIC resident, error 77 
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680xO PDOS 3.2 REFERENCE MANUAL APPENDIX 8 USER COMMAND SUMMARY 

(B. USER COMMAND SUMMARY continued) 

FE 
Command: For Every processor 

Format: FE <filelist>,<command line> 
FE «start>,<end»,<command line> 

Notes: Generates IMP$ commands in upper memory and reduces EUM$ 
Memory is destroyed by this command 

<filelist> = {file}{:ext}{;level}{/disk}{/select ... } 

{file} 
{:ext} 

{;level} 
{/disk} 

{/select} 

1 to 8 characters (1st alpha) (@=all,*=wild) 
1 to 3 characters (:@=all, *=wi ld) 
directory level (;@=all) 
disk number ranging from 0 to 255 
PDOS type (/AC,/BN,/BX,/EX,/OB,/SY,/TX,/DR) 
PODS attribute (/*,1**) 

Change date (/Fmm-dy-yr,/Tmm-dy-yr) 
or (/Fdy-mon-yr,/Tdy-mon-yr) 

<command line> substitution parameters: 

&F Full file name 
&N Fil e name 
&E Extension 
&L Level 
&0 Disk 

Carriage return 
Start sublist 
End sublist 

Example: FE (4,10) EE 2[LS ;@I&F/F1-1-86]EE 0 list all files on disks 4-10 
that have been altered in 1986 

FM 

FE @:SR;4 MASM &F,&N:OBJ Assemble all :SR files into 
:OBJ files of the same name 

Command: Free memory from current task 
Format: FM 

FM {-}<k bytes> 
Notes: If +, memory is deallocated 

If -, memory is dropped and not recoverable 
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(B. USER COMMAND SUMMARY continued) 

FS 
Command: File slots 

Format: FS 

List File Slots heading explanation: 

Slot File slot # 

APPENDIX B USER COMMAND SUMMARY 

Name File name; directory level/disk 
ST Channel status 
SM Sector in memory 
PT Channel buffer pointer 
SI Current file sector index 
EOF 
TN 
BF 
FLGS 

End-of-file sector index number / bytes in last sector 
Task number which locked/opened the file 
Channel buffer address+ 
Chennel status flags (lock/shared/error) 

+ A zero buffer address indicates the buffer has been 
rolled to disk. 

Channel status is defined as follows: 

aM 

x1xx 
x2xx 
x6xx 
xAxx 

Sequential 
Random 
Shared random 
Read only random 

1xxx Driver in channel 
4xxx File altered 
8xxx Sector altered 

Command: Get task memory 
Format: GM 

GM <k bytes> 

xx80 
xx04 
xx02 
xx01 

Altered 
Contiguous 
De 1 ete protected 
Wri te protected 

Notes: If no parameter, then all available memory is recDvered 
GO 

Command: Begin task execution 
Formet: GO 

GO {,<arguments> ... } 
GO <address>{,<arguments> ... } 

Notes: If no address, then execute at last entry address (EAD$) 
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(B. USER COMMAND SUMMARY continued) 

GT 
Command: Go to label 

Format: GT <label> 

APPENDIX B USER COMMAND SUMMARY 

Notes: Echo flag (ECF$) is disabled during search (& restored) 
Search begins at beginning of procedure file 
Labels beginning with '*' are recommended 

HE 
Command: He 1 p 

Format: HE {<list>{,<list> ... }} 
Notes: Help file name: HLPTX 

IA 
Command: If altered 

Format: IA <fi1e>.<command> 

rIl 

Notes: If <file> has the altered bit set ($0080 of status word) 
then Clear altered bit 

Continue command line processing 
else Get next command line 

Command: Init date & time 
Format: 10 
Notes: The current system & BIOS IDs are displayed 

IF 
Command: Conditional execution in procedure file 

Format: IF <stringl>.<command> 

I<M 

IF <stringl>=<string2>.<command> 
IF <stringl>#<string2>.<command> 

Command: Kill message 
Format: KM <task#> 
Notes: Removes ALL messages directed to <task #> 

KT 
Command: Kill task 

Format: KT {-}<task#> 
Notes: Only current or spawned task can be killed 

If -, then task memory is not deallocated 
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680xO PDOS 3.2 REFERENCE MANUAL APPENDIX B USER COMMAND SUMMARY 

(B. USER COMMAND SUMMARY continued) 

LL 
Command: List files by directory level 

Format: LL <fi1e1ist> 
Notes: Files are sorted according to level 

Memory is destroyed by this command 

<fi1e1ist> = {fi1e}{:ext}{;leve1}{/disk}{/se1ect ... } 

{f i le} 

{ :ext} 
{; 1 eve 1} 
{Idi sk} 

{/se1ect} 

1 to 8 characters (1st alpha) (@=all,*=wild) 
1 to 3 characters (:@=a1l,*=wi1d) 

= directory level (;@=all) 
disk number ranging from 0 to 255 
PDOS type (/AC,/BN,/BX,/EX,/OB,/SY,/TX,/DR) 
PDOS attribute (/*,1**) 
Change date (/Fmm-dy-yr,/Tmm-dy-yr) 
or (/Fdy-mon-yr,/Tdy-mon-yr) 

Example: LL 15 List all files on disk 5 
List all files on disk 3 
that were altered in 1984 

LL ;@/3/F1-1-84/T12-31-84 

LO 
Command: Load file into memory 

Format: LO <file> 

LS 

LO <file>,<start addr> 
Notes: Loads SY or OB files into memory at <start addr> 

<start addr> defaults to end of TCB 
Objects can be loaded anywhere in memory 

Command: List directory 
Format: LS <filelist> 

LS <fi1elist>,<file> 
Notes: <file> parameter forces output to POOS file 

EE 2 disables header and appends disk # to file name 
# of files listed and corresponding disk storage follow list 

<filelist> = {fi1e}{:ext}{;level}{/disk}{/se1ect ... } 

{file} 
{:ext} 

{;level} 
{Idisk} 

{lselect} 

Example: LS ***;@/4/EX/TX/F1-1-86 

, to 8 characters (1st alpha) (@=all,*=wild) 
1 to 3 characters (:@=all,*=wild) 
di rectory level (;@=all) 
disk number ranging from 0 to 255 
PDOS type (/AC,/BN,/BX,/EX,/OB,/SY,/TX,/OR) 
PDOS attribute (/*,1**) 
Change date (/Fmm-dy-yr,/Tmm-dy-yr) 
or (/Fdy-mon-yr,/Tdy-mon-yr) 

List all files with a 3 character 
name, no extension, on any level. 
on disk 4, of type EX or TX. that 
have been altered since 1985 
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680xO PDOS 3.2 REFERENCE MANUAL APPENDIX B USER COMMAND SUMMARY 

(B. USER COMMAND SUMMARY continued) 

LT 
Command: List tasks 
Format: LT 

LT <mode> 

List Task heading explanation: 

Task 
Prt 
Tm 
Event 
Map 
Size 
PC 

{*=current}Task I/parent task I 

SR 
TB 

Task priority (1-255) (+ indicates SVF$ set) 
Task CPU tics (~ tic=10 ms) 
Suspended event(s) 
Task map constant 
Task size (k bytes) 
Program Counter 
Status Register 
Task control Block 

EM End of memory 
I Input port number 
U Output unit mask 

Unit 1 port number 
2 Unit 2 port number 
4 Unit 4 port number 
8 Unit 8 port number 

Mode information can be requested by including a numeric parameter. 
Available modes are 1-7. 

Mode parameters: 

Mode 1: Selects TCB parameters starting with CLP$. The TCB parameters 
are defined as follows: 

TCB = <--1-> <--2-> <--3-> <--4-> <--5-> <--8-> <--7-> <--8-> 
<--g-> <-10-> <-11-> <-12-> <-13-> <-14-> <-15-> <-18-> 

1 ClP$ Command Line Pointer 
2 BUM$ Beginning of User Memory 
~ EUM$ End of User Memory 
4 EAD$ Entry Address 
5 IMP$ Assigned Input Message 
6 ACI$ Assigned Console Inputs 
7 LEN$/SFI$ Error Register/Spooling Unit File 10 
8 FLG$/SLV$/FEC$/O Task Bit Flags/Directory Level/ 

File Expansion Count 

Continued on next page ... 
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(B. USER COMMAND SUMMARY continued) 

Mode 1: Selects TCB parameters startins with CLP$. The TCB parameters 
are defined as follows (continued): 

TCB 

9 
10 
11 
12 
13 

14 

15 
16 

Mode 2 : 
Mode 3: 
Mode 4: 
Mode 5 : 
Mode 6: 
Mode 7 : 

= <--1-> <--2-> <--3-> <--4-> <--5-> <--6-> <--7-> <--8-> 
<--9-> <-10-> <-11-> <-12-> <-13-> <-14-> <-15-> <-16-> 

CSC$/PSC$ Clear Screen/Position Cursor 
SoS$/SDK$ Alternate Disks/System Disk 
EXT$ XEXT$ Address 
ERR$ XERR$ Address 
CMD$/TID$/ECF$/CNT$ Command Line Delimiter/Task 10/ 

Echo F1a9/ Column Counter 
MMF$/PRT$/SPU$/UNT$ Memory Modified Flas/lnput Port #/ 

Spoo1ins Unit Mask/Output Unit Mask 
U1P$/U2P$/U4P$/U8P$ Unit 1/Unit 2/Unit 4/Unit 8 Ports 
O/TWO$ Monitor Temps 

Lists current executing monitor command (MPB$) . 
List both modes 1 and 2. 
Outputs current contents of f10atins point register (FPA$) 
Lists modes 1 and 4. 
Lists modes 2 and 4. 
Lists modes 1 • 2. and 4 (all modes). 

Example: 
x>LT 1 

LV 

Task 
0/0 

Prt Tm 
64 1 

Event Map Size PC SR TB EM I U , 2 4 8 
97/-128 a 548 0000EB44 0000 00000800 000S6800 1 1 1 2 0 0 

TCB=00000S03 0000F5SC 000S6800 00000000 00000000 00000000 FFFFOOOO 00010000 
AA009B30 FFFFOA05 00000000 00000000 00000000 03010001 01020000 00000800 

x>LT 
Task 
*0/0 
1/0 

Prt Tm Event 
64 2 
64 2 99 

Map 
a 
a 

Size PC SR TB EM I U 1 248 
384 00001008 2004 OOOOBOOO 0006BOOO 1 1 1 a 0 a 
20 00001B42 2000 0006BOOO 00070000 3 1 3 a a 0 

Command: Directory level 
Format: LV 

MF 

LV <level> 
Notes: LV without parameter lists current user level 

Level 255 selects all levels 

Command: Make file 
Format: MF <file> 
Notes: A [CR] writes line to file 

Only current line can be edited 
An [ESC] terminates command and closes file 
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680xO PDOS 3.2 REFERENCE MANUAL 

(B. USER COMMAND SUMMARY continued) 

PB 
Command: Enter PDOS debugger 

Format: PB {<parameters> ... } 

APPENDIX B USER COMMAND SUMMARY 

Notes: Debugger executes in supervisor mode 

AO-7 A-reg I Mem lAC 
B{I,a} lst/def break 1,1 Mem dump 
DO-7 D-reg 1,1+ Disassemble 
F 68881 regs 1,#,#{Wl} Find B/W/l 
{#}G Go & break #(0-7 d(Ax) 
M last dump #{+-}# Hex +1-
N# 0=W,1=B,+2=w/o read 
0 Offset AD Disassemb 1& 
P PC Open previous 
Q Exit IF Open next 
R Reg dump +# # + offset 
S Status 
T Trace Trace options: 
U Unit ------------
V Control lAC F/R/M Dump 
W{s,e} Window G Go 
X Set breaks & exit T Running 
Z Reset 

RC 
Command: Reset consol. 
Format: RC 
Notes: Only the current procedure file is terminated 

RD 
Command: RAM disk 

Format: RD 
RD {-}<unit>,<size>,<address> 

Notes: No parameter lists current RAM disk configuration 
-<unit> will automatically initialize with 32 file directory size 
Each 1 K of memory equals 4 RAM disk sectors 

Example: x>RD 
Disk.8 
Si"ze=255 
Addr=OOOED800 
x>FM -578 
Addr=0005DOOO 
x>RD -8,2560,$50000 
x>SP 8 
Fi1es=0/32 
Free=2554,2554 
Used=O/O 
x> 

list current RAM disk parameters 

RAM disk size = 255 sectors 

Fre. (2580-255)/4 • 578.25 sectors 

Create and init floppy image RAM disk 

PAGE B-12 o 

o 
c 



( 

( 

680xO PDOS 3.2 REFERENCE MANUAL 

(B. USER COMMAND SUMMARY continued) 

RN 
Command: Rename file 

Format: RN <file1>.<file2> 
RN <file>.<level> 

APPENDIX 8 USER COMMAND SUMMARY 

Notes: A number for the second parameter is a new directory level 
RS 

Command: Reset 
Format: RS 

RS <disk #> 
SA 

Command: Set file attributes 
Format: SA <file> 

SA <file>.<attribute> 
Notes: Valid file attributes are as follows: 

AC Procedure file 
DB 68000 object 
SY System file 
TX ASCI I text 
BN Binary file 
EX BASIC program 
BX = BASIC binary program 
DR System 110 driver 

Delete protect 
= Write protect 

SF 
Command: Show file 

Format: SF <file> 
SF -<file> 

SM 

Notes: File listing flow controlled with space bar 
File listing automatically pauses after 23 lines 
Lines are clipped to 78 characters 
A minus sign before line supresses clipping and auto pause 

Command: Send task message 
Format: SM 

SM <task#>.<message> 
Notes: No parameter lists current queued messages 

SP 
Command: Disk usage 

Format: SP 
SP <disk> 

Notes: The disk usage is defined as follows: 

Files=<files>l<directory size> 
Free=<free sectors>.<largest contiguous block> 
Used=<sectors used>l<sectors allocated> 

PAGE B-13 



680xO POOS 3.2 REFERENCE MANUAL APPENDIX B USER COMMAND SUMMARY 

(B. USER COMMAND SUMMARY continued) 

SU 
Command: Spool unit 
Format: SU <unit> 

SU <unit>,<file> 
SU <unit>,<port#> 

Notes: Spool file is closed and SPU$ reset with 'SU 0' 
<port #> is loaded into corresponding output variables of <unit> 

Example: x>LT 
Task Prt Tm 
*OfO 64 1 

x>SU 2,2 

x>UN 3 
x>LT 
Task Prt Tm 
*OfO 64 
x>UN 
x>SU 6,4 
x>LT 
Task Prt Tm 
*OfO 64 , 
x> 

SV 

EM 
... DODEDSDO 

EM 
... OOOEOSOO 

EM 
... OOOEDSOO 

U 2 4 S 

000 

U 1 2 4 S 

3 1 200 

U 1 2 4 S 

1 1 4 4 0 

Command: Save to file 
Format: SV <file> 

SY 

SV <file>,<sadr>,<eadr> 
Notes: A binary memory image is written to file 

Default memory bounds are TBE$ and BUM$ 

Command: System disk 
Fo rma t: SY 

SY <disk>{,<disk>}{,<disk>}{,<disk>} 
TF 

Command: Transfer files 
Format: TF <filelist>.<disk #> 

TF <filelist>.<disk #>,<f1ag> 
Notes: Memory is destroyed by this command 

<fi1elist> = {file}{:ext}{;le~e1}{fdisk}{fse1ect ... } 

{file} = , to S characters (1st alpha) (@=all,*=wild) 
{:ext} = 1 to 3 characters (:@=al1,*=wi1d) 

{;leve1} = directory level (;@=a11) 
{fdisk} = disk number ranging from 0 to 255 

{/se1ect} = PO OS type (fAC,fBN,fBX,fEX,fOB,fSY,fTX,fDR) 
POOS attribute (f*,f**) 
Change date (fFmm-dy-yr,fTmm-dy-yr) 
or (/Fdy-mon-yr,fTdy-mon-yr) 

Continued on next page ... 
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(B. USER COMMAND SUMMARY continued) 

TF (continued) 

TM 

<flag> = A,D,U 

A = Transfer all the files in the filelist. 
D Transfer those files in the filelist that are 

defined on the destination disk. 
U Transfer those files in the filelist that are 

undefined on the destination disk. 

Command: Transparent mode 
Format: TM 

TM {-}<port> 
TM {-}<port>,<break> 

Notes: No parameters defaults to U2P$ and [ESC] for break 
Memory is destroyed by this command with the - option 
If negative port, then on break, prompt for file 

Example: x>TM 4,2 
x>TM -4 

Transparent on port 2 with AB break 
Capture data from port 2 

TP 
Command: Task priority 

Format: TP <time*256+priority> 
TP <task#>,<time*256+priority> 

Notes: One parameter defaults to current task 
If time is omitted (ie. time=O) then task time is unaltered 

Example: x>TP 2,100 
x>TP 0,$440 

Task 2 priority set to 100 
Task 0 time=4, priority=64 

UN 
Command: Output unit 

Format: UN 
UN <unit> 

Notes: Each bit of UNT$ selects an output path 
UP 

Command: Upload from port 
Format: UP 

ZM 

UP <port #> 
UP <port #>,<message> 

Notes: The <message> is first sent out port if included 
Data is loaded into user memory from port 
Default port is U2P$ 
After each 256 characters, a period is output 
An [ESC] from console or input or timeout terminates transfer 
Memory is destroyed by this command 

Command: Zero memory 
Format: ZM 
Notes: EAD$ & BUM$ are reset to TBE$ 

t.t.1F$ is cleared 
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« 
APPENDIX C 

PRIMITIVE COMMAND SUMMARY 

1 ************************************************* 

2 PDOS CALL DEFINITIONS 
3 ************************************************* 

4 
5 O/OOOOOOOO:AOOO S XSWP ;SWAP TO NEXT PROCESS 
6 0/00000002:A002 XSMP ;SEND MESSAGE POINTER 
7 0/00000004:A004 XGMP ;GET MESSAGE POINTER 
8 0/00000006:A006 X881 ;68881 ENABLE 
9 0/0000000B:A008 DC.W $A008 ;XUSP$ = RETURN TO USER MODE 

10 O/OOOOOOOA:AOOA DC.W $AOOA ;XPAD$ = PACK ASCII DATE 

« 11 O/OOOOOOOC:AOOC XERR ;MONITOR ERROR CALL 
12 O/OOOOOOOE:AOOE XEXT ;EXIT TO MONITOR 
13 0/00000010:A010 XGML ;GET MEMORY LIMITS 
14 0/00000012:A012 XRTS ;READ TASK STATUS 
15 0/00000014:A014 XLKT ;LOCK TASK 
16 0/00000016:A016 XULT ;UNLOCK TASK 
17 0/00000018:A018 XSEF ;SET EVENT FLAG 
18 0/0000001A:A01A XTEF ;TEST EVENT FLAG 
19 0/0000001C:A01C XSUI ;SUSPEND UNTIL INTERRUPT 
20 0/0000001E:A01E XGTM ;GET TASK MESSAGE 
21 0/00000020:A020 XSTM ;SEND TASK MESSAGE 
22 0/00000022:A022 XGTP ;GET TASK PARAMETERS 
23 0/00000024:A024 XDTV ;DEFINE TRAP VECTORS 
24 0/00000026:A026 XCTB ;CREATE TASK 
25 0/00000028:A028 XKTM ;KILL TASK MESSAGE 
26 0/0000002A:A02A XRDM ;DUMP REGISTERS 
27 0/0000002C:A02C XSUP ;MOVE TO SUPERVISOR MODE 
28 0/0000002E:A02E XLSR ;LOAD STATUS REGISTER 
29 0/00000030:A030 XEXC ;EXECUTE POOS CALL D7.W 
30 0/00000032:A032 XDEV ;DELAY EVENT 

« 31 0/00000034:A034 XRTP ;READ TIME PARAMETERS 
32 0/00000036:A036 XUAD ;UNPACK ASCII DATE 
33 0/0DOOO038:A038 XBUG ;CALL DEBUGGER 
34 0/0000003A:A03A XLER ;LOAD ERROR REGISTER 
35 0/0000003C:A03C XSTP ;SET/READ TASK PRIORITY 
36 0/000D003E:A03E XGUM ;GET USER MEMORY 
37 0/OOOOOO40:A040 XFUM ;FREE USER MEMORY 
38 0/00000042:A042 XRSR ;READ STATUS REGISTER 
39 O/OOOOO044:A044 XRTE ;INTERRUPT RETURN FROM EXCEPTION 
40 O/OOOOOO46:A046 XSEV ;SET/RESET EVENT W/O SWAP 
41 0/OOOOOO48:A048 XGCB ;CONDITIONAL GET CHARACTER 
42 0/OOOOOO4A:A04A XDMP ;*DUMP MEMORY F/STACK 
43 0/0000004C:A04C XEXZ ;EXIT TO MONITOR W/COMMAND 
44 O/00OOO04E:A04E XPCB ;PUSH COMMAND TO 8UFFER 
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{APPENDIX C PRIMITIVE COMMAND SUMMARY continued} 

1 ************************************************* 

2 SUPPORT CALLS 
3 * 
4 D/OOOOO050:A050 XCBD ;CONVERT BINARY TO DECIMAL 
5 0/00000052:A052 XCBH ;CONVERT BINARY TO HEX 
6 0/00000054:A054FFAA XCBM S ;CONVERT BINA~Y TO DECIMAL WITH MESSAGE 
7 0/00000058:A056 XCDB ;CONVERT DECIMAL TO BINARY 
8 D/OOOOO05A:A058 XFTD ;FIX TIME & DATE INTO RO,R1 
9 0/0000005C:A05A XGNP ;GET NEXT PARAMETER 

10 0/0000005E:A05C XRDT ;READ DATE 
11 0/00000060:A05E XRTM ;READ TIME 
12 0/00000062:A060 XUDT ;UNPACK DATE 
13 0/00000064:A062 XUTM ; UNPACK TIME 
14 0/0000D066:A064 XWDT ;WRITE DATE 
15 0/00000068:A066 XWTM ;WRITE TIME 
16 0/0000006A:A068 XCHX ;CONVERT HEX TO BUFFER 
17 0/QOOOO06C:A06A XCBX ;CONVERT DECIMAL TO BUFFER 
18 0/0000006E:A06CFF90 XAIM S ;ADD INDEXED MESSAGE 
19 0/00000072:A06E XPEL ;PUT ENCODED LINE 
20 
21 ************************************************* 

22 * CONSOLE I/O CALLS 
23 
24 0/00000074:A070 XBCP ;BAUD CONSOLE PORT 
25 0/00000076 :A072 XCBC ;CHECK FOR BREAK CHARACTER 
26 0/00000078:A074 XCBP ;CHECK FOR BREAK OR PAUSE 
27 0/0000007A:A076 XCLS ;CLEAR SCREEN 
28 0/0000007C:A078 XGCC ;GET CONSOLE CHARACTER CONDITIONAL 
29 0/0000007E:A07A XGCR ;GET CONSOLE CHARACTER 
30 0/00000080:A07C XGLB ;GET LINE IN BUFFER 
31 0/DOOOD082:A07E XGLM ;GET LINE IN MONITOR BUFFER 
32 0/00000084:A080 XGLU ;GET LINE IN USER BUFFER 
33 0/00000086:A082 XGLX ;GET LINE IN BUFFER W/CONTROL CODES 
34 0/00000088:A084 XPBC ;PUT USER BUFFER TO CONSOLE (*R9) ,4-' 

35 0/0000008A:A086 XPCC ;PUT CHARACTER TO CONSOLE ''<ll''/ 
36 0/0000008C:A088 XPCL ;PUT CRLF TO CONSOLE 
37 0/0000008E:A08A XPLC ;PUT LINE TO CONSOLE 
38 0/00000090:A08CFF6E XPMC S ;PUT MESSAGE TO CONSOLE 
39 0/00000094:A08E XPSC ; POSITION CURSOR 
40 0/00000096:A0900000 XTAB 0 ;TAB 
41 0/0000009A:A092 XRCP ;READ CURSOR POSITION 
42 0/0000009C:A094 XRPS ;READ PORT STATUS 
43 0/0000009E:A096 XPDC ;PUT DATA TO CONSOLE 
44 0/000000AO:A098 XPSP ;PUT SPACE TO CONSOLE 
45 0/000000A2:A09A XSPF ;SET PORT FLAG 
46 0/000000A4:A09CFF5A XPEM S ;PUT ENCODED MESSAGE TO CONSOLE 
47 0/000000A8:A09E XGCP :GET CHARACTER FROM PORT 
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« (APPENDIX C PRIMITIVE COMMAND SUMMARY conti nued) 

1 **W**K***_***** __ ***_* __ ******_***_***** __ * __ **_* 

2 FILE SUPPORT 1/0 CALLS 
3 
4 O/OOOOOOAA:AOAO XFFN ;FIX FILE NAME 
5 0/000000AC:AOA2 XLFN ;LOOK FOR NAME IN FILE SLOTS 
6 0/000000AE:AOA4 XLST ;LIST FILE DIRECTORY 
7 0/000000BO:AOA6 XRDE ;READ DIRECTORY ENTRY 
8 0/000000B2:AOA8 XRDN ;READ DIRECTORY NAME 
9 O/000OOOB4:AOAA XAPF ;APPEND FILE 

10 O/000OOOB6:AOAC XCHF ;CHAIN FILE 
11 0/0OOOOOB8:AOAE XCPY ;COPY FILE 
12 O/OOOOOOBA:AOBO XLDF ;LOAD FILE 
13 0/00OOOOBC:AOB2 XRCN ;RESET CONSOLE FILE 

( 
14 0/000OOOBE:AOB4 XRST ;RESET FILES 
15 O/000000CO:AOB6 XSZF ;SIZE DISK 
16 O/OOOOOOC2:AOB8 XBFL ;BUILD FILE LIST 
17 

18 O/000OOOC4:AOBA XPCR ;PUT CHARACTER RAW 
119 0/000000C6:AOBC DC.W $AOBC ;XPCP$ = PUT CHARACTER TO PORT 
20 0/00000OC8:AOBE DC.W $AOBE ;XBER$ = BASIC ERROR CALL 
21 * 
22 *****w****************************_**_.**_**_* ___ 

23 * DISK SUPPORT 1/0 CALLS 
24 

( 25 O/OOOOOOCA:AOCO XISE ; INIT SECTOR 
26 0/000000CC:AOC2 XRSE ;READ SECTOR 
27 0/000000CE:AOC4 XRSZ ;READ SECTOR ZERO 
28 0/000000DO:AOC6 XWSE ;WRITE SECTOR 

( 



680xO PDOS 3.2 REFERENCE MANUAL APPENDIX C PRIMITIVE COMMAND SUMMARY PAGE C-4 

(APPENDIX C PRIMITIVE COMMAND SUMMARY continued) 

1 ************************************************* 

2 FILE MANAGER CALLS 
3 
4 0/0DOOOOD2:AOC8 DC.W $AOC8 
5 01000000D4:AOCA DC.W $AOCA 
6 0/000000D6:AOCC DC.W $AOCC 
7 0/000DOOD8:AOCE XFAC ;FILE ALTERED CHECK 
8 O/OOOOOODA:AODO XC FA ;CLOSE FILE WITH NEW ATTRIBUTES 
9 0/000000DC:AOD2 XCLF ;CLOSE FILE 

10 0/000000DE:AOD4 XDFL ;DEFINE FILE 
11 0/000000EO:AOD6 XDLF ;DELETE FILE 
12 0/000000E2:AOD8 XLKF ;LOCK FILE 
13 0/0000DOE4:AODA XNOP ;OPEN NON-EXCLUSIVE RANDOM 
14 0/0000DOE6:AODC XPSF ; POSITION FILE 
15 0/000000E8:AODE XRBF ;READ BLOCK 
16 O/OOODOOEA:AOED XRFA ;READ FILE ATTRIBUTES 
17 0/00DOOOEC:AOE2 XRLF ; READ LINE 
18 0/000000EE:AOE4 XRNF ;RENAME FILE 
19 0/000000FO:AOE6 XROO ;OPEN READ ONLY RANDOM 
20 0/000000F2:AOE8 XROP ;OPEN RANDOM FILE 
21 0/000000F4:AOEA XRWF ;REWIND FILE 
22 0/0000DOF6:AOEC XSOP ; OPEN SEQUENTIAL FILE 
23 0/000000F8:AOEE XULF ;UNLOCK FILE 
24 O/OOOOOOFA:AOFO XWBF ;WRITE BLOCK 
25 0/00OOOOFC:AOF2 XWFA ;WRITE FILE ATTRIBUTES 
26 0/00000DFE:AOF4 XWLF ;WRITE LINE 
27 0/0000OlDO:AOF6 XZFL ;ZERO FILE 
28 0/OOOOO102:AOF8 XFBF ;FLUSH BUFFERS 
29 O/OOOOO104:AOFA XKTB ;KILL TASK 
30 O/00000106:AOFC XWFP ;WRITE FILE PARAMETERS 
31 0/000OO108:AOFE XRFP ;READ FILE POSITION 
32 * 
33 ************************************************* 

34 RESERVED SYSTEM CALLS 4' 

35 ~/ 

36 0/OOD001DA:A100 DC.W $A100 ;XSER$ = SR=NE. DO=ERROR RETURN 
37 O/OOOD010C:A102 DC.W $Al02 ;XSYS$ = GET SYRAM POINTER 
38 O/OOOOO10E:A104 DC.W $Al04 ;XCLH$ = SYSTEM CONVERT LONG TO HEX 
39 D/OOOOO110:Al06 DC.W $Al06 ;XCWH$ = SYSTEM CONVERT WORD TO HEX 
40 0/0OOOOl12:A108 DC.W $Al08 ;XCLD$ = SYSTEM CONVERT LONG TO DECIMAL 
41 O/OOOOOl14:A10A DC.W $Al0A ;XSSP$ = GET SUPERVISOR STACK POINTER 
42 O/00OOOl16:A10C DC.W $A10C ;XL2E$ = LEVEL 2 SR=NE. DO=ERROR RETURN 

DC.W $A1DE ;XSPT$ = SET PARENT TASK 

c 
c 
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APPENDIX 0 

PODS DISK LAYOUT 

The following disk sector listings define the PODS disk 
formats including the header sector. directory entries. and 
data storage. 

x>MDDUMP 
SBK PO OS Disk Dump/Alter Utility 05/02/B4 

Disk # = 0 
To alter sector. enter "A"; to exit. enter "Z" 
Start Sector = 0 
End Sector = 2 

Sector/Disk=$OOOO (0)/0 
OOO-OOF 53 41 47 45 20 50 44 4F 53 20 32 2E 3S S4 00 00 SAGE PODS 3.2 .. 
010-01F 09 40 00 SO BB 00 DB 00 00 BO 09 40 AS SA FF FF .@.m ..... .. ~kZ .. 
020-02F FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ............... . 
030-03F FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ............... . 
040-04F FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ............... . 
050-05F FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ............... . 
OSO-OSF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ............... . 
070-07F FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ............... . 
OBO-OBF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ............... . 
090-09F FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ............... . 
DA~-OAF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ............... . 
OBO-OBF 
OCO-OCF 

FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF 
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF 

ODO-ODF FF FO 00 00 00 00 00 00 00 000000000000 00 .p ............. . 
OEO-OEF 
OFO-OFF 

00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

Sector/Disk=$0002 (2)/0 
OOO-OOF 41 40 41 SA 49 4E 47 00 00 00 00 05 DB 00 00 12 AMAZING ........ . 
010-01F 0000001200 12 00 9A 10 IF AB A2 10 1F A8 A2 .......... ( .... ( .. 
020-02F 41 5340 00 00 00 00 00 00 00 0000 BO 00 00 25 ASM ............ % 
030-03F 00000000000000 2E 10 1F A8 A2 10 IF A8 A2 .......... (" .. ( .. 
040-04F 42 30 31 00 00 00 00 0000 0000 OA 20 00 00 26 BDl ........... & 
050-05F 000000 01 00 01 00 58 10 IF AB A2 10 IF A8 A2 ....... X .. ( .... (" 
OSO-OSF 42 30 31 00 00 00 00 00 53 52 00 OA 02 00 00 28 BDl ..... SR .. : .. ( 
070-07F 
080-08F 
090-09F 
DA~-OAF 

OBO-OBF 
OCO-OCF 
ODO-ODF 
OED-Off 
OFO-OFF 

000000 04 00 04 00 55 10 IF A8 A2 10 IF A8 A2 ....... U .. (" .. (" 
42 30 32 0000 00 00 00 00 00 00 OA 20 00 00 20 B02 ........... -
000000 01 0001 00 5B 10 IF A8 A2 10 1F A8 A2 ....... [ .. (" .. (" 
42 30 32 0000 00 00 00 53 52 00 OA 020000 2F B02 ..... SR ..... ! 
000000 04 00 04 00 3D 10 IF A8 A2 10 '1F A8 A2 ....... = .. (" .. (" 
423033 00 00 00 00 00 00 0000 OA 20 00 00 34 B03 ........... 4 
000000 01 00 01 00 5B 10 IF A8 A2 10 1F A8 A2 ....... [ .. (" .. (" 
42 30 33 00 00 0000 00 535200 OA 02 0000 36 B03 ..... SR ..... 6 
000000 04 00 04 00 3F 10 1F A8 A2 10 1F A8 A2 ....... 1 .. (" .. (" 

Disk name 
0940 = Boot sector 
OOSD = # of files 

PAGE D-l 

BB = # of boot sectors 
000800 = Boot address 

0940 = # of POOS sectors 
A55A = PODS ID 
FFFF = Sides/Density 

1 = Allocated 
o = Free 

41 .... 00 = File name 
00 00 00 = File extension 

05 = Directory level 
0800 = Type 
0012 = Start sector 
0000 = Free 
0012 = Sectors allocated 
0012 = EOF sector index 
009A = # of bytes in last sec 

101FA8A2 = Date created 
101FA8A2 = Date last updated 
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(APPENDIX D PDOS DISK LAYOUT continued) 

To alter sector, enter "A"; to exit, enter HZ" 
Start Sector = $12 
End Sector = $13 

Sector/Disk=$0012 (1S)/0 

OOO-OOF 00 13 00 00 FF FF FF FF 00 00 OD DE 00 00 04 OC ............... \ 
010-01F 00 00 00 54 00 00 00 6S 23 14 41 40 41 5A 49 4E ... T ... h#.AMAZIN 
020-02F 
030-03F 
040-04F 
050-05F 
060-06F 
070-07F 
OSO-08F 
090-09F 
OAO-OAF 
OBO-OBF 
OCO-OCF 
OOO-OOF 
OEO-OEF 
OFO-OFF 

47 20 50 52 4F 47 52 41 4D 00 00 00 1C 14 53 45 G PROGRAM ..... SE 
45 44 30 00 086307 1A 63 5C 00 2E 07 OS 5C OD EO= .. c .. c\ .... \. 
17 4E 06 63 0000086306 5C 00 17 4E 00 1C 14 .N.c ... c.\ .. N .. . 
57 48 41 54 20 41 52 45 20 59 4F 55 52 20 57 49 WHAT ARE YOUR WI 
44 54 48 20 41 4E 44 20 4C 45 4E 47 54 48 00 OA DTH AND LENGTH .. 
64 OA 65 00 23 14 50 4C 45 41 53 45 20 57 41 49 d.e.#.PLEASE WAI 
54 2E 2E 2E 2E 00 08 00 1064 5C 01 30 65 5C 01 T ........ d\.Oe\. 
30 1S 66 OA 64 5C 01 30 65 5C 01 30 1S 67 OA 64 O.f.d\.Oe\.O.g.d 
65 32 17 68 00 00 08 69 06 5C 00 07 OS 6A 06 5C e2.h ... i.\ ... j.\ 
0007 08 68 06 60 64 32 5C 01 30 17 400008 6C ... k.'d2\.0.@ .. 1 
06 5C 01 07 0868 5C 01 1867 06 6C 07 OS 6C 06 .\ ... k\ .. g.l .. 1. 
6C 5C 01 30 07 08 6D 06 68 07 08 6E 06 5C 01 OOl\.O .. m.k .. n.\ .. 
06 6F 06 5C 0101 6407067006 5C 01 01 65 00 .o.\ .. d .. p.\ .. e. 
OS 6F 70 186606 5C 01 0000 1F 70 07 1F 6F 00 .op.f.\ .... p .. o. 

Sector/Disk=$0013 (19)/0 • 

OOO-OOF 00 1400 12 0150 0000010400 00 10 71 0000 ..... ] ....... q .. 
010-01F 
020-02F 
030-03F 
040-04F 
050-05F 
060-06F 
070-07F 
080-08F 
090-09F 
DA~-OAF 

OBO-08F 
OCO-OCF 
OOO-OOF 
OEO-OEF 
OFO-OFF 

1A 60 64 2E 07 OS 60 0660 5C 01 3007 01 50 00 .md ... m.m\.O .. ]. 
00 00 FA 00 08 60 06 5C 0107 08 6E 06 6E 5C 01 .. z .. m.\ ... n.n\. 
3007 1A 6E 65 2C 07 08 6E 06 5C 01 0000 1A 60 O .. ne •.. n.\ .... m 
6E 18 67 5C 00 29 07 01 5000 00 00 C8 00 1A 60 n.g\.) .. ] ... H .. m 
5C 01 31 5C 00 29 07 01 5D 00 00 02 12 00 1A 6D \.1\.) .. ] ...... m 
5C 01 31 6E 1S 67 5C 00 2E 07 01 50000002 12 \.1n.g\ .... ] ... . 
00 00 1A 6E 5C 01 31 5C 00 29 07 01 50 00 00 01 ... n\.1\.) .. ] .. . 
8600 1A 60 6E 5C 01 31 1867 5C 00 2E 07 01 50 ... mn\.1.g\ .... ] 
0000 01 860000 1A 6064 29 07 01 50 000001 ....... md) .. ] .. . 
4A 00 1A 60 5C 01 30 6E 18 67 5C 00 2E 07 01 50 J .. m\.On.g\ .... ] 
000001 4A 00 00 2160 5C 03 32 5C 01 300701 ... J .. ,'\.2\.0 .. 
50 00 00 03 16 OA 5D 000003 34 OA 5D 00 00 03 ] ..... ] ... 4.] ... 
5C 00 1A 6E 65 2E 07 0150000001 54 00 1A 6A \ .. ne ... ] ... T .. j 
5C 01 29 07 01 50 000001 72 00 00 08 69 06 5C \.} .. ] ... r ... i.\ 
01 07 01 50 00 0001 6800 00 1A 60 6E 5C 01 30 ... ] ... h ... mn\.O 

To alter sector, enter "A": to exit, enter "Z" 
Start Sector = 

PAGE D-2 o 
c 

0013 = Forward link 
0000 = Backward link (null) 

0014 = Forward link 
0012 = 8ackward link (null) 

c 
c 
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APPENDIX E 

PODS 1/0 DRIVERS 

PO OS 110 drivers are an extension of the PDOS file system. 
If a file's attribute is 'OR', then the PDOS file manager 
expects the file to be an 110 driver program instead of 
data. 

E.l DRIVER ENTRY POINTS ................................. E-2 

E.2 DRIVER REGISTER USAGE .............•................. E-3 

E.3 DRIVER GENERATION ................................... E-4 

E.4 RESTRICTIONS ........................................ E-5 

E. 5 PO OS OUTPUT DRIVER EXAMPLE .......................... E-6 

E.6 PODS INPUT DRIVER EXAMPLE. ......................... E-l 3 

E . 7 EXTENDED DR IVER EXAMPLE ............................ E-1 7 
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E.1 DRIVER ENTRY POINTS 

PDOS 1/0 drivers are an extension of the PDOS file system. 
An 1/0 driver is designated by the 'DR' file type. 1/0 
driver files contain position independent (self-relocating) 
code rather than data. 

When an I/O driver is opened, closed, read from, written 
to, or positioned, the PDOS file manager branches into the 
channel buffer at specific entry points. This requires that 
the first twelve bytes of the file be reserved for branch 
instructions and that the driver code and variables be no 
more than 240 bytes in length. 

The following driver entry points must be at the beginning 
of each driver module: 

SECTION 0 
DC.W $A55A 

DROP BRA.S OPEN 
DRCL BRA.S CLOS 
DRRD BRA.S READ 
DRWR BRA.S WRIT 
DRPS BRS.S POST 

:DRIVER 10 
2 OPEN 
4 CLOSE 
6 READ 
8 WRITE 

;10 POSITION 

The driver must be written in position independent or 
self-relocating 68000 assembly code. This simply means that 
while the code is relocatab1e, there can be no relocatable 
tags within the object file. 

A common way to make the code self-relocating is to 
generate a base address and then reference each constant 
within the program as a displacement beyond the base 
address. PDOS passes the base address of the driver buffer 
in address register A2. This can be conveniently used as 
the base register for variables defined as the label minus 
the start address plus four. The former makes the label 
absolute (relocatable-relocatable=absolute) and the latter 
skips the file links. 

Extension of POOS file system 

'DR' fi 1e type 

Maximum length 240+12 bytes 

Driver entry points 

Position independent code 

DTTX 
SECTION 0 
DC.W $A55A 

ADDQ.W 
LEA.L 
MOVE.L 

#1,CNT{A2) 
BUF(A2) ,AO 
AO,VAR(A2) 

VAR EQU *-DTTX+4 
DC.L 0 

OFFSET *-DTTX+4 
CNT DC.W 0 
BUF DS.B 10 

;BEGINNING OF DRIVER 

; INCREMENT COUNT 
;POINT TO BUFFER 

( '" i .••. 
" ' 

P' 

.<r".·, 
'''"' 

",­

'\L/ 



(: 

(' 

( 
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E.2 DRIVER REGISTER USAGE 

The PDOS file manager passes all parameters in registers to 
110 drivers. All registers are available for use by the 
driver except address registers A4 through A7. 

The driver executes in supervisor mode. The return address 
is already on the system stack. The status register passes 
the error conditions back to the PDOS file manager. An 'EQ' 
status indicates that no error occurred. A 'NE' status 
specifies an error with the error number returned in data 
register DO. 

The data and address registers of the file manager call are 
located on the stack immediately following the return 
address, where DO is 4(A7), D1 is S(A7), and so on. This is 
useful for passing the number of bytes on the end of file to 
the D3.L of the file manager call. See the input driver 
example E.S. 

If the driver alters constants within the buffer, then the 
file altered bit must be set in the file slot so that the 
buffer is correctly restored when rolled to the disk. This 
is done by executing the instruction 'ORI.W #$SOOO,12(A4)' 
or 'TAS.S 12 (A4)'. 

The following table describes the register usage for each 
driver entry point: 

OPEN: D7.W = Channel status 
(A2) Driver base + 4 
(A4) file slot 
(AS) SYSRAM 
(AS) Task TCS 
(A7) Return address 

CLOSE: D7.W = Channel status 
(A2) Driver base + 4 
(A4) file slot 
(AS) SYSRAM 
(AS) Task TCB 
(A7) Return address 

READ: DS.L Character count (-1 Line operation) 
D7.W = Channel status 
(A2) Driver base + 4 
(A3) Memory buffer 
(A4) File slot 
(AS) SYSRAM 
(AS) Task TCB 
(A7) Return address 

3*4+4 (A7) Return EOF bytes to D3.L 

Parameters in registers 

Preserve registers A4 through A7 

Supervisor mode 

Status register returns driver results 

EQ = ok 
NE = Error, DO=error # 

Driver altered 
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(E.2 DRIVER REGISTER USAGE continued) 

WRITE: DS.L = Character count (-1 Line operation) 
07.W = Channel status 
(A2) Driver base + 4 
(A3) = Memory buffer 
(A4) File slot 
(AS) = SYSRAM 
(A6) = Task TCB 
(Al) = Return address 

POSITION: DS.L Character position 
D7.W = Channel status 
(A2) Driver base + 4 
(A4) File slot 
(AS) SYSRAM 
(A6) Task TCB 
(Al) Return address 

E.3 DRIVER GENERATION 

A POOS driver is generated using conventional 
utilities. The procedure is as follows: 

1) Assemble the source file using MASM assembler. 

POOS 

2) Change the old driver file type to 'SY' (if defined). 

3) Use the MSYFL utility to create a binary image. The 
section 0 length (E tag) must not exceed $OOFC.' 

4) Set the new driver file type as 'DR'. 

>MASM TTO:SR,TTO:RB 
68K POOS Assembler R3.2 
ERII, Copyright 1986 
SRC=TTO:SR 
08J=TTO:RB 
LST= 
ERR= 
XRF= 
END OF PASS 1 
END OF PASS 2 
>SA TTO,SY 
>MSYFL TTO:RB,TTO 
68K POOS SY File Maker Utility 10/27/83 

Source file = TTO:RB 
Destination File = TTO 

SECTION LENGTH = EOOOOOOOCA 
Entry Address = 00000000 

>SA TTO ,DR 
>CF LIST, TTO 

c·····'·\ 
I" ',' 



( 

( 

c 

( 
c 
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E.4 RESTRICTIONS 

The following summarizes the restrictions when adding an 
1/0 driver to PDOS: 

1) Drivers must be written in self-relocating, address 
independent 68000 assembly language. 

2) The driver identification constant $A5SA must be the 
first word of the driver. 

3) Driver entry points must immediately follow the driver 
identification word. 

4) An 1/0 driver code and variables cannot exceed the 
sector size less four link bytes. This results in a maximum 
length of 2S2 bytes. 

5) A driver MUST NOT make any console or file 1/0 system 
calls. 

B) A driver is exited via an 'RTS' instruction. A 'NE' 
status condition indicates a driver error with data register 
DO passing the error number. 

7) Larger drivers can be written, but the excess code must 
be located elsewhere in memory. See E.7 for an extended 
driver example. 

8) Drivers execute in supervisor mode. 

9) Address registers A4, AS, AB, and A7 must be preserved. 

PAGE E-5 
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E.5 PDOS OUTPUT DRIVER EXAMPLE 

The following program is an example of a POOS 1/0 driver. 
The output is to the logical port number found in the TCB 
variable U1P$. 

TTO:SR - 68K poas TTO DRIVER 
PAGE: 1 14:44 17-0ec-86 

68020 POOS Assembler 10-0ec-86 
FILE: TTO:SR,WINI #2 

2 .. TTO:SR 10/03/86 
3 
4 
5 .. 66 888 K K PPPP 
6 .. 6 8 8 K K P P 
7 .. 6 8 8 K K P P 
8 6666 888 KK PPPP 
9 6 6 8 8 K K P 

10 .. 6 6 8 8 K K P 
11 * 666 888 K K P 
12 * 
13 TTTTT TTTTT 000 DODD RRRR 
14 T T a a 0 0 R 
15 T T a a 0 0 R 
16 T T a 0 0 o RRRR 
17 .. T T a 0 0 0 R R 
18 T T a a D 0 R R 
19 * T T 000 DODD R 
20 .. 

0000 
0 
0 
0 
0 
0 

0000 

III 
R I 

R I 

I 

R III 

o a 
o a 
o a 
o a 
o a 

v 
v 

000 SSS 
0 S S 
o S 
a SSS 
0 S 
o S S 

000 SSS 

V EEEEE RRRR 
V E R R 

v V ERR 
V V EEEE RRRR 
V V ERR 
V ERR 
v EEEEE R R 

.. 

21 *=*********************************************************************** 

22 
23 
24 *= 
25 *= 
26 *= 
27 .. = 

28 *= 
29 *= 
30 *= 
31 *: 

32 0/00000000: TTO 
33 .. = 

Eyrin9 Research Inst. Copyright 1983,1986. 
ALL RIGHTS RESERVED. 

Module Name: TTO 
Author: Paul Roper 

Revision History: 

02111186 2.0 
06120/86 3.0 

IONT 3.0 

Fixed XON/XOFF look before calling put 
Fixed for upper 01.L=output event # for printers 

68K poas TTO DRIVER 

PAGE E-6 
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(E.5 PDOS OUTPUT DRIVER EXAMPLE continued) 

34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 0/00000000: 

*=*********************************************************************** 

* 
* 

* 

* 
* 
* 

* 
* 

* 
00001400 
0000001E BURT 

* 
0/00000000 

This driver is intended to output files to the terminal. It outputs 
the file data to the Unit 1 Port (U1P$) of the task that opened 
it. It filters the output stream by ignoring <LF>, converting 
<CR> characters to <CR><LF> pairs, keeping an independent column 
counter and expanding <TAB> to column positions (multiples of 8), 
using blanks. <BS> backspace characters decrement the counter. 
Output events, XON/XOFF, and DTR line checks are all supported. 

D5.L = Character count (-1 
D7.W = Channel status 
(A2) Driver base + 4 
(A3) = Memory buffer 
(A4) File slot 
(AS) SYSRAM 
(A6) Task TCB 
(A7) = Return address 

Line) 

OPT 
EQU 

PDOS,CRE 
$001E ;BIOS UART TBL 

SECTION 0 

PAGE E-7 
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(E.5 PO OS OUTPUT DRIVER EXAMPLE continued) 0 
TTO:SR - 68K POOS TTO DRIVER 68020 POOS Assembler 10-0ec-86 
PAGE: 2 14:44 17-0ec-86 FILE: TTO:SR,WINI #2 

1 0/00000000:A55A OTTO OC.W $A55A ;ORIVER 10 
2 0/00000002:600E DROP BRA.S OPEN 2 OPEN 
3 0/00000004:6050 ORCL BRA.S CLOS 4 C~OSE 
4 0/00000006:6006 ORRO BRA.S READ 6 READ 
5 0/00000008:6050 ORWR BRA.S WRIT 8 WRITE 
6 0/0000000A:7046 ORPS MOVEQ.L #70,00 ;10 POSITION ERROR 
7 0/0000000C:4E75 RTS 
8 * 
9 0/0000000E:7050 READ MOVEQ.L #80,00 ;ERROR 80, DRIVER ERROR 

10 0/00000010:4E75 RTS 
11 * 
12 0/00000012:006C8000000C OPEN ORI.W #$8000,12 (A4) ;FILE ALTERED 
13 0/00000018:422AOOEA CLR.S CCNT(A2} ;CLEAR COUNTER 
14 0/0000001C:4241 CLR.W 01 ;01=PORT # 
15 0/0000001E:122E0452 MOVE.B U1 P$(A6),01 ;01=PORT # 
16 0/00000022:7650 MOVEQ.L #80,03 
17 0/00000024:0601 AOO.S 01 ,03 
18 0/00000026:354300E8 MOVE.W 03,OUTE(A2} ;03=OUTPUT EVENT # 
19 0/0000002A:16351058 MOVE.B UTYP.(A5,01.W),03 ;03=UART TYPE 
20 0/0000002E:154300EB MOVE.8 03,TYPE(A2) ;SAVE FOR FUTURE 
21 0/00000032:0643 AOO.W 03,03 ;POINT TO OSR C 22 0/00000034:2055 MOVEA. L (A5) ,AD 
23 0/00000036:00F0301E AOOA.W BURT(AO,03.W},AO 
24 0/0000003A:5448 AOOQ.W #2,AO ;AO=PUTC ENTRY 
25 0/0000003C:25480000 MOVE.L AO,PUTC(A2) ;SAVE PUTC AOR 
26 0/00000040:E549 LSL.W #2,01 ;SAVE BASE AOR 
27 0/00000042:41ED0158 LEA.L UART. (A5) ,AO 
28 0/00000046:2570100000EO MOVE.L 0(AO,01.W),PAOR(A2) 
29 0/0000004C:E449 LSR.W #2,01 ;SAVE FLAGS 
30 0/0000004E:48751048 PEA.l F8BT. (A5 ,01 .W) ;PUSH POINTER TO FLAGS 
31 0/00000052: 255FOOE4 MOVE.L (A7)+, FAOR(A2) ;SAVE PTR .~ 

32 * 
~, 

33 0/00000056:4240 CLOS CLR.W DO ;RETURN .EQ. 
34 0/00000058:4E75 RTS 
35 * 

c 
c 
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( (E.5 PDOS OUTPUT DRIVER EXAMPLE continued) 

36 ***************************************** 

37 * WRITE CHARACTERS 
3S * 
39 0/0DOOO05A:006CSOOOOOOC WRIT ORI.W #$SOOO, 12(A4) :N, ALTERED 
40 
41 0/00000060:7000 WRIT02 MOVEQ.L #0,00 :GET CHARACTER 
42 0/00000062:101B MOVE.B (A3)+,DO :DONE7 
43 0/00000064:6604 BNE.S WRIT04 :N 
44 0/00000066:4AS5 TST.L 05 ;Y. WRITE LINE? 
45 0/00000068:6BEC BMI.S CLOS ;Y, DONE 
46 * 
47 0/0000006A:OCOOOOOS WRIT04 CMPI.B #$08,00 :BACKSPACE7 
4S 0/0000006E:6604 SNE.S WRIT06 :N 
49 0/00000070: 532AOOEA SUBQ.B #1,CCNT(A2) ;Y 
50 
51 0/0000D074:0COOOO09 WRIT06 CMPI.B #$09,00 :OK, TAB? 
52 0/00000078:6614 BNE . S WRITOS :N 
53 0/0000007A:7020 MOVEQ.L #' , ,DO :Y 
54 0/0000007C:7207 MOVEQ.L #7,01 :GET MASK 
55 0/0000007E:C22AOOEA AND.B CCNT (A2) ,D1 :GET COUNTER 
56 0/000000S2:5F01 SUBQ.B #7,01 ;TAB BOUNDARY? 

( 

{ -

/' 
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(E.5 PODS OUTPUT DRIVER EXAMPLE continued) 

TTO:SR - 68K PODS TTO DRIVER 
PAGE: 3 14:44 17-0ec-86 

0100000084:6708 
2 0/00000086:534B 
3 0100000088:4A85 
4 010000008A:6B02 
5 010000008C:5285 
6 * 
7 0/0000008E:OCOOOOOA WRIT08 
8 0/00000092:6742 
9 0/00000094:0COOOOOO 

10 0/00000098:6608 
11 0/0000009A:422AOOEA 
12 0/0000009E:303COAOD 
13 * 
14 0/000000A2:0COOO020 WRIT10 
15 0/000000A6:6D04 
16 0/000000A8:522AOOEA 
17 * 
18 0/0000OOAC:4A2AOOEB WRIT12 
19 0/000000BO:67A4 
20 0/000000B2:222AOOE8 
21 0/000000B6:206AOOE4 
22 O/OOOOOOBA: 121 0 
23 0/000000BC:08010000 
24 0/000000CO:6704 
25 0/000000C2:4A01 
26 0/000000C4:6BE6 
27 * 
'28 0/000000C6:206AOOEO WRIT14 
29 0/000000CA:4EB900000000 
30 00000000 PUTC 
31 0/00000000:660A 
32 0/00000002:E048 
33 0/00000004:6606 
34 * 
35 0/00000006:5385 WRIT16 
36 0/00000008:6686 
37 * 
38 0/0000000A:4E75 
39 * 

68020 POOS Assembler 10-0ec-86 
FILE: TTO:SR,WINI #2 

BEQ.S WRIT08 ;Y 
SUBQ.W #1 ,A3 :N, DO AGAIN 
TST.L 05 ;WRITE, LINE? 

BMI. S WRIT08 ;Y 
AOOQ.L #1,05 ;N, BACKUP 

CMPI. B #$OA,OO ;LF? 
BEQ.S WRIT16 ;y, IGNORE 

CMPI.B #$00,00 ;N. CR? 
BNE.S WRIT10 ;N 

CLR.B CCNT(A2) ;Y, CLEAR CCNT 
MOVE .W #$OAOO,DO ;CHANGE TO CRLF 

CMPI.B #' ',DO ;CONTROL? 
BL T. S WRIT12 ;Y 

AOOQ.B #1,CCNT(A2) ;N, UP COUNT 

TST.B TYPE(A2) ;DEFINEO TYPE? 
BEQ.S CLOS ;N, SKIP IT 

MOVE.L OUTE(A2) ,01 ;GET OUT EFVENT TO UPPER WORD OF 01 
MOVEA.L FAOR(A2},AO ;GET PTR TO FLGS 
MOVE.B (AO},D1 ;TEST FLAG EACH TIME 
BTST.L #0,01 ;"S"Q CHECK? 

BEQ.S WRIT14 ;N 
TST.B 01 ;Y, "S STOP SET? 

BMI. S WR IT12 ; Y, WAIT HERE 

MOVEA.L PAOR(A2},AO ; UART BASE AOR 
OC.W $4EB9,O,O ;JSR PUTC.L 
EQU *-OTTO ;RETRY7 

BNE.S WRIT12 ;Y 
LSR.W #8,00 ;N, 2 CHARS? 

BNE. S WRIT12 ;Y 

SUBQ.L #1,05 ;OONE1 
BNE.S WRIT02 ;N 

BRA CLOS2 ;Y 
RTS ;V, RETURN .EQ. 

PAGE E-10 o 
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(E.5 PDOS OUTPUT DRIVER EXAMPLE cont;nued) 

40 
41 
42 
43 O/OOOOOODC: OOOOOOEO 
44 OOOOOOEO:OOOOOOOO 
45 000000E4:00000000 
46 000000E8:0000 
47 OOOOOOEA:OO 
48 OOOOOOEB:OO 
49 OOOOOOEC: 
50 
51 
52 
53 
54 OOOOOOEC: 
55 
56 

TTO:SR - 68K PDOS TTO DRIVER 
PAGE: 4 

1 

2 OOOOOOEC: 

14:44 17-Dec-86 

0/00000000 

--*-----*-**._._._--_._._**-**-********** 
* DRIVER VARIABLES 
* 

OFFSET *-DTTO+4 
PADR DC.L 0 ;BASE ADR 
FADR DC.L 0 ;UART FLAGS ADDRESS 
OUTE DC.W 0 ;OUTPUT EVENT # 
CCNT DC.B 0 ;COLUMN COUNT 
TYPE DC.B 0 ;PORT TYPE 

EVEN 
* 

-*-**--**-*-*--**---*---***---*--*--*-*-* 
* DRIVER LENGTH CHECK 
* 

* 

IFLT 256-(TYPE+1) 
FAIL ** DRIVER LENGTH ERROR! 
ENDC 

68020 PDOS Assembler 10-Dec-86 
FILE: TTO:SR,WINI #2 

END DTTO 

PAGE E-11 
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(E.5 PDOS OUTPUT DRIVER EXAMPLE continued) {} 
TTO:SR - 68K PDOS TTO DRIVER 68020 PDOS Assembler 10-Dee-86 
PAGE: 5 14:44 17-Dee-86 FILE: TTO:SR,WINI #2 

SYMBOL CROSS REFERENCE: 

BURT E 0000001E *1/54 2123 
CCNT ODOOOOEA 2/13 2/49 2/55 3/11 3/16 *3/47 
CLOS D/00000056 213 *2/33 2145 3/19 
DRCL R 0/00000004 *2/3 
DROP R 0/00000002 *212 
DRPS R O/OOOOOOOA *2/6 
DRRD R 0/00000006 *2/4 
DRWR R O/OOOOOOOB *2/5 
DTTO 0/00000000 *1/1 3/30 3/43 4/2 
F8BT. E 00000048 2130 
FADR 000000E4 2131 3/21 *3/45 
OPEN 0/00000012 212 *2/12 
OUTE 000000E8 2118 3/20 *3/46 
PAOR OOOOOOEO 2128 3/28 *3/44 
PUTC E 00000000 2125 *3/30 
READ O/OOOOOOOE 214 *2/9 
TTO R 0/00000000 *1/32 
TYPE OOOOOOEB 2120 3/18 *3/48 3/54 
U1P$ E 00000452 2115 
UART. E 00000158 2127 
UTYP. E 00000058 2/19 
WRIT 0/0000005A 215 *2/39 
WRIT02 O/OOOOOOSO *2141 3/3S 
WRIT04 O/OOOOOOSA 2143 *2/47 
WRITOS 0/00000074 2148 *2151 
WRIT08 0/0000008E 2152 2/1 3/4 *3/7 
WRIT10 0/000000A2 3/10 *3/14 
WRIT 1 2 O/OOOOOOAC 3/15 *3/18 3/2S 3/31 3/33 
WRIT14 O/OOOOOOCS 3/24 *3/28 

.,r .. 

WRIT1S O/OOOOOOOS 3/8 *3/35 ~/ 

UNREFERENCEO SYMBOLS: 

DRCl R 0/00000004 DROP R 0/00000002 DRPS R O/OOOOOOOA 
DRRD R O/OOOOOOOS DRWR R 0/00000008 TTO R 0/00000000 
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E.6 PDOS INPUT DRIVER EXAMPLE 

TTI:SR - 68K POOS TTl DRIVER 
PAGE: 1 14:45 17-0ec-86 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 0/00000000: 
32 
33 

68020 PDOS Assembler 10-Dec-86 
FILE: TTI:SR,WINI #2 

TTl :SR 10/06/86 
_.************************-********************************************** 

* * 
* 66 888 K K PPPP ODDD 000 SSS * 
* 6 8 8 K K P P 0 D 0 o S S * 
* 6 8 8 K K P P 0 D 0 o S 
* 6666 888 KK PPPP 0 o 0 0 SSS * 
* 6 6 8 8 K K P 0 o 0 0 S * 
* 6 6 8 8 K K P 0 o 0 o S S * 
* 666 888 K K P DODD 000 SSS * 

* 
* TTTTT TTTTT I I I 0000 RRRR III V V EEEEE RRRR * 
* T T I 0 o R R I V V E R R * 
* T T 0 o R R V V E R R * 
* T T 0 o RRRR V V EEEE RRRR * 
* T T D ORR V V E R R * 
* T T 0 o R R V E R R * 
* T T III DODD R R III V EEEEE R R 
* * 
*=****************************************************._*--************-* 

* 
*= 

Eyring Research Inst. Copyright 1983,1986. 
ALL RIGHTS RESERVED. 

*= Module Name: TTl 
*= Author: Richard Adams 
*= Revision History: 
*= 
*= 10/03/86 3.0 Initial release 
*= 
TTl IONT 3.0 68K POOS TTl DRIVER 
*= 
*c*******--*******-**-*-****-**·***-****·*-***************-*****-******-* 
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680xO POOS 3.2 REFERENCE MANUAL APPENDIX E POOS I/O DRIVERS 

(E.6 POOS INPUT DRIVER EXAMPLE continued) 

34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 

00001000 

54 0/00000000: 0/00000000 

* This driver is intended to input files from the terminal. It gets 
* characters from the input port (PRT$) of the task that opened it, 
* stores them in the buffer (A3), and echoes them to active ouput port(s). 
* It supports both XRLF read line and XRBF read block primitives. OPEN 
* call simply makes sure that there is an input port assi9ned to the task. 
* Close does nothing. EOF errors are returned, along with the byte count, 
* if an escape is entered. 
* 
* 
* 
* 
* 
* 
* 

* 
* 

* 

Character count (-1 
Channel status 
Driver base + 4 

05.L = 
07.W = 
(A2) 
(A3) 
(A4) 
(A5) = 
(A6) 
(A7) 

= Memory buffer 
File slot 
SYSRAM 

OPT 

Task TCB 
Return address 

POOS 

SECTION 0 

Line) 

55 0/00000000:A55A OTTI OC.W $A55A ;ORIVER 10 
; 2 OPEN 56 0/00000002:600E DROP BRA.S OPEN 
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680xO POOS 3.2 REFERENCE MANUAL APPENDIX E PDOS 1/0 DRIVERS 

4[_ (E.6 PDOS INPUT DRIVER EXAMPLE continued) 

TTI:SR - 68K PO OS TTl DRIVER 
PAGE: 2 14:45 17-Dec-86 

0/00000004:6012 
2 0/00000006:6014 
3 0/00000008:6004 
4 0/0000000A:7046 
5 0/0000000C:4E75 
6 

7 0/0000000E:7050 
8 0/00000010:4E75 
9 

10 0/00000012:4A2E044F 
11 0/00000016:67F6 
12 
13 0/00000018:4240 
14 0/0000001A:4E75 
15 
16 
17 
18 
19 0/0000001C:7200 
20 
21 
22 
23 0/0000001E:A07A 
24 0/00000020:6D1E 
25 0/00000022:4A85 
26 0/00000024:6AOA 
27 0/00000026:0COOOOOD 
28 0/0000002A:6604 
29 0/0000002C:4213 
30 0/0000002E:60E8 
31 
32 0/00000030:A086 
33 0/00000032:16CO 
34 0/00000034:5281 
35 0/00000036:4A85 
36 0/00000038:6BE4 
37 0/0000003A:B285 
38 0/0000003C:6DEO 
39 0/0000003E:60D8 
40 
41 0/00000040:2F410010 
42 0/00000044:7038 
43 0/00000046:4E75 
44 

DRCL 
ORRO 
DRWR 
DRPS 

WRIT 

OPEN 

* 
CLOS 

68020 PO OS Assembler 10-Dec-86 
FILE: TTI:SR.WINI #2 

BRA.S CLOS 
8RA.S READ 
BRA.S WRIT 
MOVEQ.L #70.00 
RTS 

MOVEQ.L #80.00 
RTS 

TST.B PRT$(A6) 
BEQ.S WRIT 

CLR.W DO 
RTS 

4 CLOSE 
6 READ 
8 WRITE 

;10 POSITION ERROR 

;ERROR 80. DRIVER ERROR 

;IS THERE INPUT PORT? 
;N. SEND ERROR 80 

;RETURN .EQ. 

***************************************** 

* 
* 
READ 
* 

LINE 

* 
iil010 

* 
ESC 

READ CHARACTERS. BLOCK OR LINE 

MOVEQ.L #0.01 

DO LINE/BLOCK READ 

XGCR 
BLT.S ESC 

TST.L 05 
BPL.S iil010 

CMPI.B #13,00 
BNE.S iil010 

CLR.B (A3) 
BRA CLOS 

XPCC 
MOVE.B DO.(A3)+ 
ADDQ.L #1.01 
TST.L 05 

BMI.S LINE 
CMP.L 05.01 

BlT.S LINE 
BRA.S CLOS 

MOVE.l D1.3*4+4(A7) 
MOVEQ. L #56. DO 
RTS 

;GET COUNT, EOF FOR ECSAPE 

;GET A CHARACTER 
;ESCAPE OUT 
;LINE? 
;N. SKIP [CR] CHECK 
;Y. CR? 
;N. ECHO AND STORE 
;Y. TERMINATE lINE 
;GET BAT OUT 

; ECHO TO SCREEN 
;SAVE IN BUFFER 
;UP COUNT 
; LINE? 
;Y. SKIP COUNT CHECK 
;N. DONE BLOCK COUNT? 
;N. GET ANOTHER 
;Y. RETURN .EQ. 

;RETURN COUNT IN OLD 03 
;EOF ERROR RETURN 

PAGE E-15 



680xO POOS 3.2 REFERENCE MANUAL APPENDIX E PDOS I/O DRIVERS 

(E.6 PO as INPUT DRIVER EXAMPLE continued) 

45 
46 
47 
48 0/00000048: 
49 
50 
51 
52 0/00000048: 0/00000000 

TTI:SR - 68K PDOS TTl ORIVER 
PAGE: 3 14:45 17-Dec-86 

DEFINED SYMBOLS: 

CLOS 0/00000018 DRCL 
DRPS R O/OOOOOOOA DRRD 
DTTI 0/00000000 ESC 
OPEN 0/00000012 PRT$ 
TTl R 0/00000000 WRIT 

EXTERNAL DEFINITIONS: NONE 

EXTERNAL REFERENCES: NONE 

UNDEFINED SYMBOLS: NONE 

UNREFERENCED SYMBOLS: 

DRCL R 0/00000004 DROP 
DRRD R 0/00000006 DRWR 

***************************************** 

* DRIVER LENGTH CHECK 
* 

* 

R 
R 

E 

R 
R 

256-(*-DTTI+4) IFLT 
FAIL 
ENDC 

** DRIVER LENGTH ERROR! ** 

END DTTI 

68020 POOS Assembler 10-Dec-86 
FILE: TTI:SR,WINI #2 

0/00000004 DROP R 0/00000002 
0/00000006 DRWR R 0/00000008 
0/00000040 LINE O/OOOOOOlE . 

0000044F READ O/OOOOOOlC 
O/OOOOOOOE 

0/00000002 DRPS R O/OOOOOOOA 
0/00000008 TTl R 0/00000000 
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68oxo PODS 3.2 REFERENCE MANUAL APPENDIX E PDOS 1/0 DRIVERS 

E.7 EXTENDED DRIVER EXAMPLE 

PDOS 1/0 drivers must reside in the channel buffer. which 
is only 256 bytes long. The forward and backward file links 
take 4 bytes and the dedicated BRA.S table takes 6*2 more 
bytes. leaving only 240 bytes (=256-4-12) to work with. You 
can expand 1/0 drivers beyond this limit. by having code 
resident with POOS. 

The following working example shows e multiple expanded 
driver file called EXT:SR. The idea is that you add as many 
large drivers as you want to the xxBIoS:SR file for your 
system. using the structure described below. Then to access 
them. you create some new disk resident drivers from the 
EXT:SR file. differentiating them by oNUM=0.1.2 •... 

For example. to create files to access extended drivers 10 
• and 11 you would do the following: 

o>SA oRVo.SY 
o>MASM EXT:SR/DNUM=o.loRVo 
o>MSYFL DRVo.DRVo 
O>SA DRVO.OR 
o>SA DRV1.SY 
o>MASM EXT:SR/DNUM=1.IDRV1 
o>MSYFL DRV1.DRV1 
o>SA DRV1.DR 
0> 

Now there are two drivers. DRVo and DRV1. 
extended dri ve r 10 and 11. This EXT:SR 
length. which is important if you are 
variables within the driver channel. 

to access each 
driver ha fixed 
going to store 
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680xO PODS 3.2 REFERENCE MANUAL APPENDIX E PODS 110 DRIVERS 

(E.7 EXTENDED DRIVER EXAMPLE continued) 

The only interesting call to EXT is OPEN, when it looks for 
the R$TASK table and a special EXT driver 10 word ($SAAS). 
If you don't have any expanded driver code in the BIOS you 
booted. then EXT returns all calls with an error #99, but 
will not crash your system. If EXT finds the 10 word, then 
it stores the address of the specified BRA.L instruction IN 
THE DRIVER at $10(A2). All the other entries to EXT just 
load up DO.L with the driver # (0,2,4, ... ) and an entry 
offset (O=open 4=c1ose, 8=read, ... ) before branching (with 
an RTS) into the BIOS extended code entry point (stored in 
$10(A2». 

This keeps things all position independent, re1ocatab1e and 
re-entrant. 
the BIOS: 

* 

Let's look at the EXT code before diving into 

TTL EXT:SR - 68K PDOS 68K PDOS EXT DRIVER 
EXT:SR 06/27/86 

***-********************************************************************* 

66 888 K K PPPP DODD 000 SSS * 

* 6 8 8 K K P P 0 o 0 o S S ,. 
* 6 8 8 K K P P 0 o 0 o S 

6666 888 KK PPPP 0 o 0 0 SSS * 
,. 6 6 8 8 K K P 0 o 0 0 S * 

6 6 8 8 K K P 0 o 0 o S S 
666 888 K K P DODD 000 SSS 

* 

* EEEEE X X TTTTT DODD RRRR III V V EEEEE RRRR 
E X X T 0 0 R R I V V E R R 

,. E X X T 0 o R R V V E R R 
* EEEE X T 0 o RRRR V V EEEE RRRR 
* E X X T 0 ORR V V E R R * 

* E X X T 0 o R R V E R R * 

* EEEEE X X T DODD R R I II V EEEEE R R * 

* 

*=*********************************************************************** 

* 
* 
*= 

Eyring Research Inst. Copyright 1983,1986. 
ALL RIGHTS RESERVED. 

*: Module Name: EXT 
*= Author: Richard Adams 
*= Revision History: 
*= 
*= 06/27186 3.0 Initial version of extended driver 
*= 
EXT IONT 3.0 68K POOS EXT DRIVER 
*= 
*=******************************************************* 
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680xO PDOS 3.2 REFERENCE MANUAL APPENDIX E PDOS 1/0 DRIVERS 

(E.7 EXTENDED DRIVER EXAMPLE continued) 

* 

* 
* 

* 
* 
* 

* 
* 
* 
* 
* 

DEXT 
DROP 
DRCL 
DRRD 
DRWR 
DRPS 

CODE 
* 
OPEN 

This driver is a general extended 1/0 driver, that 
can be adapted for expanded driver code over the 
252 byte 1 imi t. 

DS.L = Character count (-1 = Line) 
D7.W = Channel status 
(A2) = Driver base + 4 
(A3) = Memory buffer 
(A4) = File slot 
(AS) = SYSRAM 
(A6) = Task TC8 
(A7) = Return address 

IFUDF 
PRINT 
IFGT 

DNUM :DNUM EQU o ;DEFAULT TO DRIVER #0 
** Extended driver # ',DNUM 

DNUM-5 
PRINT ** ERROR, Driver numbers only 0-5' 
ENDC 
PAGE 
SECTION 0 

DC.W $A55A ;DRIVER ID 
BRA.S OPEN 2 OPEN 
BRA.S CLOS 4 CLOSE 
BRA.S READ 6 READ 
BRA.S WRIT 8 WRITE 
BRA.S POSI ;10 POSITION 
DC.L 0 ;Location of expanded code 
EQU $10 ;CODE is channel offset of 

ORI.W #$8000.12 (A4) ;FILE ALTERED 
MOVEA.L (A5) ,A1 ;GET ADDR OF B$BIOS 

in BIOS 
this saver 

ADDA.L (A1) ,A1 ;GET ADDRESS OF R$TASK TABLE 
CMPI.W #$5AA5,-(A1) ;IS ID THERE? 

BNE.S ERROR ;N, DRIVER ERROR 
SUBQ.W #4,A1 ;Y, POINT TO XTENDED CODE 'BRA.L' 
MOVE.L A1,CODE(A2) ;SAVE ENTRY 

MOVEQ.L #O,DO ;O=open 
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680xO PDOS 3.2 REFERENCE MANUAL APPENDIX E PDOS 1/0 DRIVERS 

(E.7 EXTENDED DRIVER EXAMPLE continued) 

* 
* 
* 
* 
* 
* 
* 
* 

* 

* 

CALL EXTENDED CODE WITH ENTRY OFFSET: 
DO.L = <minor offset> I <major offset> 

Where <major offset> = 0 driver #0 
= 2 driver #1 
= 4 driver #2, etc. 

Where <minor offset> = 0 open 
= 4 close 
= 8 read 
=12 write 
=16 position 

CALL MOVE.L CODE(A2),-(A7) ;GET ADDRESS 
BEQ.S EXTER ;NO CODE, RETURN .NE. 

SWAP DO 
MOVE.W #DNUM*2,DO 
RTS 

;GET DRIVER NUMBER OFFSET 
;GO TO CODE IN BIOS 

CLOS MOVEQ.L #4,DO ;4=close 
BRA.S CALL 

* 
READ MOVEQ.L #8,DO ;8=read 

BRA.S CALL 
* 
WRIT MOVEQ.L #12,DO ; 12=wr i te 

BRA.S CALL 
* 
POSI MOVEQ.L #16,DO ; 1 B=po s it ion 

BRA.S CALL 
* 
EXTER ADDQ.W #4,A7 ;POP CODE ADDRESS 
* 
ERROR MOVEQ.L #99,DO ;if no extended driver 

RTS 
END DEXT 

Note that from SYRAM (A5), you get the address of B$BIOS 
table and then calculate the address of R$TASK table. Place 
your $5AA5 EXT ID word right before R$TASK and the 'BRA.L 
XCODE' right before that. 

To look at the xxBIOS:SR changes that let you add code 
there, let's get the example. The EXT example uses the TTA 
driver, adding it to the MVME117 V7BIOS:SR file. Just 
before the R$TASK table in the xxBIOS:SR file, you insert a 
BRA.L XCODE and en $5AA5 data word. as follows: 

code, err 99 
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680xO PDOS 3.2 REFERENCE MANUAL 

(E.7 EXTENDED DRIVER EXAMPLE continued) 

B$STRT BRA.L BSTRT 
DC.L PDID 
DC.W SYID 

B.SRAM DC.L S$SRAM 
* 

BRA.L XCODE 
DC.W $5AA5 

* 

APPENDIX E PDOS 1/0 DRIVERS 

;BOOT EPROM START 
;PDOS BOOT IDENTIFICATION 
:SYSTEM ID 
:SYRAM ADDRESS 

:GO TO DRIVER CODE 
;EXTENDED DRIVER 1D WORD 

***************************************************** 

TASK STARTUP TABLE (NON-RUN MODULE) 
* 

IFEQ RF 
XDEF R$TASK 

R$TASK DC.B l,U.1TYP,BR,%0000 :PORT #1 

Now, insert the driver code following the BIOS interrupt 
routines, but preceding the INCLUDE MBIOS:SR command. This 
could be done using an INCLUDE command, or even 
conditionally on an assembly flag. Define NDRV equal to the 
number of extended drivers in the xxBIOS (NDRV=1 in the 
example). You then have your major switchboard routine, 
XCODE, which checks the driver #, returning error 99 if it 
is tao big. If DO.W is in range, then XCODE jumps to the 
particular driver code called by DRVO,DRV1, etc., with a 
JMP: 
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680xO PDOS 3.2 REFERENCE MANUAL APPENDIX E PDOS 1/0 DRIVERS 

(E.7 EXTENDED DRIVER EXAMPLE continued) 

********************************************************** 

* EXTENDED DRIVER MAJOR ENTRY 
* IN: DO.L,. MINOR (0,4,8,12,16) I MAJOR (0,2,4, ... ) 
* 
NDRV EQU ;NUMBER OF DRIVERS RESIDENT 
* 
XCODE CMPI.W #NDRV*2,DO 

BLO.S &1010 
MOVEQ.L #99,00 

;IS MAJOR BRA.L IN TABLE? 
;Y, GO TO IT 
;N, THEN ILLEGAL 

* 
Q010 
* 
* 
* 
* 
* 
MAJOR 
* 

* 
* 

RTS 

JMP MAJOR(PC,DO.W) ;GO TO DRIVER ENTRY 

Main multiple driver switchboard table has each mejor 
device entry is 4 bytes long, for a 'BRA.L DRVx' instruction. 
The range is checked using NORV~ the number of drivers in BIOS. 

BRA.L 
BRA.L 

DRVO 
DRV1 

BRA.L DRV2 

;DRIVER #0 (TTA) 
;DRIVER #1 
;DRIVER #2 

In the example, only the standard TTA driver code has been 
added as DRVO. Since the driver entry points are now O. 4, 
8, 12, 16, you can have long jumps to the driver entry 
points, not limited to the 128 byte range. Another bonus is 
that for entries that are to return an error, such as read 
and position, you can handle the error RIGHT IN THE BRANCH 
TABLE! This is done by loading the error with aMOVEQ.L 
and RTS. 

Variables within the driver (offset from A2) are very easy 
to define in the BIOS. Since you know the size of EXT:SR to 
be $4C, then by taking links into account you just use an 
OFFSET $50 directive, followed by DS.L, DS.W, and OS.B 
commands to yield the proper (A2) driver offsets. Remember 
to exit the OFFSET mode with a SECTION 14 command, for the 
11 nker: 
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6S0xO PDOS 3.2 REFERENCE MANUAL APPENDIX E PDOS 110 DRIVERS 

(E.7 EXTENDED DRIVER EXAMPLE continued) 

*****************************************-*********** 

* Extended Driver #0: TTA 
* 
* 
* 

Driver variables go here, starting at (A2) offset = $50 
Use OFFSET and then return to section 14. 

* 
OFFSET $50 ;end of EXT driver code in buffer 

PADR DS.L ;DC.L SASE ADR 
FADR DS.L ;DC.L UART FLAGS ADDRESS 

OUTE DS.W ;DC.W OUTPUT EVENT # 
CCNT DS.S ;DC.S COLUMN COUNT 
TYPE DS.S ;DC.S PORT TYPE 
PUTC DS.L ;DC.L PUT CHAR ADDRESS FOR JSR 

SECTION 14 ;back to SIOS secHon 

The next requirement is to reference in any external 
offsets or addresses: 

* 
* 
* 
BURT 

Next define and XREF any needed offsets for SYRAM, etc. 

EQU 
XREF 

$001E ;BIOS UART TBL 
U2P$,UTYP.,UART. ,FSBT. 

Now, go to the specific driver code, which sweps DO to get 
the open, close, read, write, or position offset and 
branches into the fixed entry table to perform the driver 
function: 
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680xO PDOS 3.2 REFERENCE MANUAL APPENDIX E PDOS I/O DRIVERS 

(E.7 EXTENDED DRIVER EXAMPLE continued) 

* 
* 
* 
* 
* 
* 
* 
* 

Here is the minor entry switchboard, with JMP offset in 
upper word of DO.L. Minor entry offsets are O,4,8,$C,$10 
for open, close, read, write and position. This allows 
errors in BRA.L table, with sequences like: 

MOVEQ.L #ERR,DO 
RTS 

DRVO - SWAP DO ;MINOR OFFSET IN DO.W LOWER 

* 
* 
* 
* 
* 
* 
* 
DRVOTB 
* 

* 

* ' 

* 

* 
OPEN 

JMP DRVOTB(PC,DO.W) ;GO TO SPECIFIC MINOR ENTRY ... 

DRVOTB BRA.L OPEN 
BRA.L CLOS 
BRA.L READ 
BRA.L WRIT 
BRA.L POSIT 

BRA.L OPEN 

BRA.L CLOS 

MOVEQ.L #80,DO 
RTS 

BRA.L WRIT 

MOVEQ.L #70,DO 
RTS 

ORI.W #$8000,12(A4) 
CLR.B CCNT(A2) 
CLR.W D1 
MOVE.B U2P$(A6), D1 
MOVEQ.L #80,D3 

01.03 

;O .. OPEN 

;4=CLOSE 

;8=REAO: ERROR 80, DRIVER ERROR 

; 12=WRITE 

;16.POSITION: ERROR 70, POSITION ERR 

;FILE ALTERED 
;CLEAR COUNTER 
;01 .. PORT # 
;01=PORT # 

ADD.B 
MOVE.W 
MOVE.B 
MOVE.B 
ADO.W 

03.0UTE(A2) ;D3 .. 0UTPUT EVENT # 
UTYP. (AS .01.W) .03 ; D3=UART TYPE 
03.TYPE(A2) ;SAVE FOR FUTURE 
03.03 ;POINT TO OSR 

MOVEA.L (AS).AO 
AOOA.W BURT(AO.03.W) .AO 
ADDQ.W #2.AO 
MOVE.L AO.PUTC(A2) 
LSL.W #2,01 

;AO .. PUTC ENTRY 
;SAVE PUTC ADR 
;SAVE BASE ADR 

LEA.L UART.(AS).AO 
MOVE.L 0(AO,D1.W).PAOR(A2) 
LSR.W #2,01 ;SAVE FLAGS 
PEA F8BT.(AS.01.W) ;PUSH POINTER TO FLAGS 
MOVE.L (A7)+.FADR(A2) ;SAVE PTR 
BRA.S CLOS2 
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680xO PDOS 3.2 REFERENCE MANUAL 

(E.7 EXTENDED DRIVER EXAMPLE continued) 

* 
CLOS MOVEQ. L #$OC, DO 

MOVEQ.L #1,05 
BRA. S WRIT12 

CLOS2 CLR.W DO 
RTS 

* 

WRITE CHARACTERS 
* 
WRIT ORI.W #$8000,1 2 (A4) 
* 
WRIT02 MOVEQ.L #0,00 

MOVE.S (A3)+,DO 
BNE. S WRIT04 

TST.L 05 
BMI.S CLOS2 

* 
WRIT04 CMP!. B #$08,00 

BNE. S WRIT06 
SUBQ.B #1 ,CCNT (A2) 

WRIT06 CMPI.B #$09,00 
BNE. S WRIT08 

MOVEQ. L #' , ,DO 
MOVE.B CCNT (A2) ,01 
LSL.B #5,01 
CMPI. S #7«5,01 

BEQ.S WRIT08 
SUBQ.W #1,A3 
TST.L 05 

BMI. S WRIT08 
ADDQ.L #1,05 

* 
WRIT08 CMPI.B #$OA,DO 

BEQ.S WRIT16 
CMPI.B #$00, DO 

BNE.S WRIT10 
CLR.B CCNT(A2) 
MOVE.W #$OAOD,DO 

WRIT10 CMPI.B #' , ,DO 
BLT.S WRIT12 

ADDQ.B #1,CCNT(A2) 

APPENDIX E PDOS 1/0 DRIVERS 

;GET FF 
;00 1 CHAR 
;OUT IT 

;RETURN .EQ. 

;N, ALTERED 

;GET CHARACTER 
;DONE? 
;N 
;Y, WRITE LINE? 
;Y, DONE 

; BACKSPACE? 
;N 
;Y 

;OK, TAB? 
;N 
;Y 
;GET COUNTER 
;$CCCO 0000 
;TAB BOUNDARY? 
;Y 
;N, DO AGAIN 
;WRITE LINE? 
:Y 
:N, BACKUP 

:LF7 
:Y, IGNORE 
;N I CR? 
;N 
;Y, CLEAR CCNT 
;CHANGE TO CRLF 

;CONTROL? 
;Y 
;N, UP COUNT 
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680xO PDOS 3.2 REFERENCE MANUAL 

(E.7 EXTENDED DRIVER EXAMPLE continued) 

* 
WRIT12 TST.B TYPE(A2) 

BEQ.S CLOS2 
MOVE.L OUTE(A2),D1 
MOVEA.L FADR(A2).AO 
MOVE.B (AO), 01 
BTST.L #0.01 

BEQ.S WRIT14 
TST.B 01 

8MI. S WRIT12 
* 
WRIT14 MOVEA.L PADR(A2).AO 

MOVEA.L PUTC(A2).A1 
JSR (A1) 

BNE.S WRIT12 
LSR.W #8.00 

BNE.S WRIT12 
* 
WRIT16 SUBQ.L #1.05 

BNE.S WRIT02 
RTS 

APPENDIX E PDOS 1/0 DRIVERS 

:DEFINED TYPE? 
:N. SKIP IT 
:GET OUT EFVENT TO UPPER WORD OF 01 
:GET PTR TO FLGS 
:TEST FLAG EACH TIME 
:"S"Q CHECK? 
:N 
:Y. "S STOP SET? 
:Y. WAIT HERE 

:UART BASE ADR 
:POINT TO PUTC 
:CALL PUT CHAR 
:Y 
:N. 2 CHARS? 
:Y 

:DONE? 
:N 
:Y. RETURN .EQ. 

You would add other drivers here. calling them DRV1. DRV2. 
and so on. If you need more RAM storage than $100-$50 (176 
bytes). then you would have to handle it separately. Also. 
you are limited to PO OS booting only up to 255 sectors. or 
less than 66k bytes for the BIOS. driver code and PDOS. 
This means that huge drivers must be accommodated 
differently. Now all that remains is to finish up by 
including MBIOS:SR. 

* 
NOL 
PAGE 
INCLUDE MBIOS:SR 
END 
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APPENDIX F 

PDOS FLOATING POINT MODULE 

Floating point is supported through the SBBBl co-processor. 
The following instructions may be found in the MASM20 PO OS 
assembler: 

SBBBl co-processor support. 

Co-processor default set to 1. 

FABS FMOVECR 
FACOS FMOVEM 
FADD FMUL 
FASIN FNEG 
FATAN FNOP 
FATANH FREM 
FBcc FRESTORE 
FCMP FScc 
FCOS FSAVE 
FCOSH FSCALE 
FDBcc FSGLDIV 
FDIV FSGLMUL 
FETOX FSIN 
FETOXMl FSINCOS 
FGETEXP FSINH 
FGETMAN FSQRT 
FINT FSUB 
FINTRZ FTAN 
FLOG10 FTANH 
FLOG2 FTENTOX 
FLOGN FTRAPcc 
FLOGNPl FTST 
FMOD FTWOTOX 
FMOVE 

DC/DS Floating point Constants 

PAGE F-l 
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APPENDIX G 

GLOSSARY 

ASCII Literal ASCII literals are special characters 

Assembler 

Bad Track 

Bad Track 
Mapping 

Bias 

BIOS 

Bit Map 

within strings 
represen ted by 

that normally cannot be 
a single pri ntable 

character. An ASCII literal is composed 
of two hex characters within 
brackets. 

angle 

A language translator that translates 
ASCII text into machine code. 

Any physical track that contains one or 
more manufacturing defect{s) which 
causes either hard or soft data errors 
in at least one block on the track. 

A method of "removing" bad tracks from 
a disk by skipping the bad tracks when 
mapping the logical tracks to the 
physical. 

A logical sector offset used by disk 
partitions to allow system-dependent 
data to be stored in the first sectors 
of a partition. For Winchesters, the 
bias is usually one track of sectors, 
and for floppies, it is two tracks (32 
sectors, normally). 

Basic 110 Subsystem. The PODS BIOS 
contains the readlwrite primitives, 
prompts, map and LEO controls, setup 
paramaters, and other hardware related 
variables. 

A data structure utilized by PODS for 
both memory and file space allocation. 
A separate bit in the memory bit map is 
associated with each block of memory in 
the system. Likewise, each sector on . a 
logical disk device is associated with a 
single bit in the sector bit map in the 
disk header. A 'one' indicates the 
corresponding sector is allocated ~nd a 
'zero' indicates that the correspohding 
sector is free. 
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(APPENDIX G GLOSSARY continued) 

Block 

Blocked 

A block is the smallest amount of data 
that can be requested by PODS from a 
controller. The number of bytes per 
PODS block is usually 256, but it may 
also be 512. 

Another term for the suspended task 
state. 

Buffer A temporary block of memory, usually 
used for message and lID transfers. 

Command Line The Command Line Interpreter is a small 
Interpreter system software module which parses a 

line for commands and parameters. The 
ClI is called by the PDOS monitor. 

Compil e r 

Concurrency 

Content i on 

Create 

Critical 
Code 

A language 
the text 

translator that translates 
of a high level language into 

assembly or machine code. 

Processes or tasks whose execution 
overlaps in time. They may be 
i nteracti ng or independent. 

A situation that occurs when more than 
one task vi es for a si ngle resource. 

A sys tem service that initializes a 
structure by entering information such 
as its name, size, etc. into system 
tables. Specifically, PDOS supports 
task and file creation. 

(Also Critical Sect ion). A portion of 
software that accesses a shared resource 
and must be protected so that while one 
task is performing the access (executing 
the software), no other task is 

permitted to access the same resource. 
In most cases, ei ther interrupts are 
disabled during the execution of this 
code or the task is locked. 

Block 

Blocked 

Buff e r 

Command Line Interpreter 

Compi ler 

Concurrency 

Contention 

Create 

Critical Code 
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(APPENDIX G GLOSSARY continued) 

Cylinder 

Deadlock 

Debugger 

Device 

That portion of the drive media that is 
defined by one position of the head 
assembly. The number of cylinders is 
the number of stepper positions that the 
head assembly can read or write data 
from or to, or that places the head 
assembly over a data area on the media. 

A situation 
more tasks 

that occurs 
wi thin a 

when one 
system 

or 
are 

suspended, waiting for resources that 
have already been assigned to 
tasks that are also waiting 
additional resources. 

other 
for 

A system software utility that aids a 
programmer in locating errors in his 
software. Functions usually include 
breakpoints, single stepping, memory 
inspect and change, disassembly, and 
assembly. 

A unit of peripheral hardware such as a 
printer, terminal, or disk drive. 

Device Driver A system software module that directly 
controls the data transfer to and from 
an 1/0 peripheral. PDOS device drivers 
are an extension of the file system. 

Directory 

Disk 

A data structure containing entries for 
each file in the file system of a 
storage device. Each directory entry 
contains information about the file 
name, access rights, size, date of 
creation, and last update. 

A logical division or portion of a 
drive, defined and referenced in PDOS 
with a legal disk number and, possibly, 
a sector offset. PDOS equates a PDOS 
disk to either a floppy drive or a 
Winchester partition. Usage: It. makes 
sense to refer to a "PDOS disk," but it 
makes no sense to refer to a "Winchester 
disk." 

PAGE G-3 

Cyli nder 

Deadlock 

Debugger 

Device 

Device Driver 

Directory 

Disk 



680xO PDOS 3.2 REFERENCE MANUAL APPENDIX G GLOSSARY 

(APPENDIX G GLOSSARY continued) 

Disk number 

DMA 

Drive 

Drive Data 
Block 

Editor 

A disk number is 
reference a disk 
hardware device may 
several disk numbers. 

used by PDOS to 
device. A single 

be referenced by 

An I/O processor memory access 
technique whereby the system processor 
is placed in a hold state while the I/O 
processor transfers data 
memory, independent of 
processor and usually at 
memory data rate. 

to or from 
the system 
the maximum 

A single Winchester or floppy hardware 
device, usua lly addressed directly by a 
controller using a unique device select 
code (sometimes denotes the LUN for 
logical unit number). Usage: It makes 
sense to refer to a "Winchester drive," 
but it makes no sense to refer to a 
"PDOS drive." 

A RAM data area that contains the 
parameters, partitions, and bad track 
list of a drive. 

A sY,stem utility designed to facilitate 
the entry and maintenance of text. 
Typical facilities include file 
creation, modification, concatenation, 
or deletion. The PDOS editor is MEDIT, 
a full-screen editor. 

End-of-File A soft pointer to the end of "known" 
data within a file (EOF). 

Entry Point The programmer-defined address at which 
a task begins executing. 

Event A condition used to synchronize task 
execution. An event may have a hardware 
or software origin. Hardware events 
result from 
Software events 
system-defined 

processor interrupts. 
are either user- or 
and are used to 

coordi nate 
resources. 

system/user tasks or 
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(APPENDIX G GLOSSARY continued) 

ExecuUon 
Module 

An execution module consists of the 
PDOS kernel plus other non-file oriented 
primitives. This object module is 
linked with user application tasks to 
form a ROMable, stand-alone program for 
the target processor. Other execution 
modules are also linked in for high 
level language support. 

A collection of data, normally stored 
on a storage device such as a disk or 
tape. 

File File attributes are file status bits 
Attributes indicating the file type, disk storage 

method, and protection flags. 

File Slot A file slot is a logical I/O channel 
through which data transfers from a user 
application 
other I/O 

to secondary storage or 
device. The file slot 

maintains file status, pointers, and 
buffers. 

File System System software modules that manage 
files on storage media. Functions 
include create, delete, rename, read, 
write, position, protect, etc. 

Fi le Type 

First Fit 

File type is an attribute used by the 
PODS monitor in determining how a file 
is processed. 

An algorithm for memory allocation that 
searches the free list (bit map) only 
long enough to find an unused memory 
block that is large enough to satisfy 
the memory request. 

Foreground/ A condition within a multi-tasking 
Background operating system where critical programs 

operate in the foreground and execute 
with high priority while background 
assemblies, 
also going 
priority. 

edits, listings, 
on at the same 

etc., are 
or lower 
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(APPENDIX G GLOSSARY continued) 

Format The process of a disk controller which 
places the ID address marks, the sector 
header information, the data fields, and 
gaps onto the drive media. The PODS 
format utility not only formats the 
drive or diskette, but also performs 
sector interleaving, bad track 
detection, disk partition definition, 
and drive parameter definition. 

Fragmentation A condition where 
secondary storage 

main memory or 
is segmented due to 

dynamic memory allocation and 
deallocation. 

Friendly A software environment in which all 
Environment software is adequately tes ted and 

Hard Er ror 

Head 

High Level 
Language 

therefore one task does not interfere 
with or cause errors in the execution of 
another task. The operating system 
cannot prevent intertask conflicts. 

An error which is repeatable. 

A device which reads and writes data 
from and to one surface of a drive. The 
number of heads is the physical number 
of data surfaces of a drive, or the 
number of different head select codes a 
controller can use with a drive and 
still get unique data. 

A more sophisticated coding language 
than assembly language. One high level 
instruction may generate many machine 
instructions. (e.g. FORTRAN, BASIC, 
PASCAL. etc.) 

Hostile A system software environment in which 
Environment it is assumed that both hardware and 

software may fail in any way, and the 
system is required either to continue 
running or shut itself down in an 
orderly manner. 
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(APPENDIX G GLOSSARY continued) 

Initialize A disk is initialized such that PDOS 
parameters are available to the file 
manager. These include disk name, 
number of directory entries, total 
number of sectors available, date of 
initialization, density and sides flags, 
directory, and sector bit map. Any bad 
sectors are deallocated from user 
storage. 

Interleaving A track formatting technique whereby 
multiple sectors may be read or written 
sequentially with a minimum of disk 
latency. This is possible by placing 
logical sectors on a track in such a way 
that the time required by the system 
service routine to process a single 
sector is less than the time required 
for the disk to rotate to the start of 
the next logical sector. 

Interleave 
Factor 

The number of physical 
a given sector and 
sector on a disk track. 

sectors between 
the next logical 

Interpreter A translation program used to carry out 
statements expressed in a high-level 
language. Usually its intermediate code 
cannot be directly executed on a general 
purpose processor. 

Interrupt 

Interrupt 
Mask 

Interval 
Timer 

1/0 Channel 

A signal from an external source that 
causes the processor to stop execution 
of the current task, save current task 
status, and begin executing a system 
service routine or another user task. 

A processor defined variable which 
limits interrupt levels. 

A hardware clock which generates an 
interrupt after a specified period of 
time has elapsed. 

See File Slot. 
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(APPENDIX G GLOSSARY continued) 

Kernel The most basic portion of an operating 
system. usually supporting only task 
scheduling. communication. coordination. 
and memory allocation. 

Linked List A data structure in which each element 

Li nker 

Loader 

Logical 
Device 

Logical 
Sector 

Logical 
Track 

Mailbox 

Memory Bit 
Map 

Memory 
Mapped 

Monitor 

contains a pointer 
successor (singly 
(doub 1 Y li nked) • 

to its predecessor or 
linked) or both 

A system software utility that connects 
previously assembled/compiled tasks or 
subroutines into a single object module 
that can be loaded into memory for 
execution. 

A system software utility that moves 
object code from secondary storage into 
memory. performing relocation as 
required. 

A reference to an I/O device by name or 
number without regard to the exact 
nature of the 110 devica. 

A sector within a disk partition. 

A software address on the drive that 
appears to the operating system as good 
track data. which mayor may not be the 
same as the physical track. 

A system data structure that handles 
task communication through global memory 
buffers. 

PDOS uses a memory bit map for memory 
allocation and deal location in 2k byte 
increments. See Bit Map. 

A method of implementing system I/O 
through memory locstions. 

A monitor is a set of resident commands 
for handling the most common functions 
of the operating system. 
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(APPENDIX G GLOSSARY continued) 

Multi-tasking The ability of an operating 
tasks 

system 
to 

to 
run 

Multi-use r 

Non­
preemptive 
Scheduling 

Object Code 

Open 

Operating 
System 

Overhead 

Overlay 

Page 

Parameter 
List 

permit multiple 
concurrently. 

The ability of an 
multi-task and 

operating system to 
allow mUltiple users 

complete system access. 

A scheduling algorithm where a task 
does not stop executing until it is 
complete. 

The output of an assembler or compiler 
that can be loaded and executed on the 
target processor . 

A system service which allocates a file 
or resource to a task. 

A collection of system software that 
permits user written tasks to interface 
to the machine hardware and interact 
with other tasks in a straightforward, 
efficient, and safe manner. 

The amount of processing time required 
by the operating system to perform 
housekeeping such as pagi ng , swapping, 
and scheduling. Or, the amount of memory 
required by the operating system to 
maintain tasks. 

A technique used to execute programs 
which are larger than the available 
memory size in systems without paging or 
segmentation capabilities. In PDOS, 
FORTRAN permits overlays and PO OS BASIC 
can simulate overlays. 

An indivisible segment of memory which 
facilitates memory management. 

A parameter list refers to parameters 
or variables used to pass information to 
a command. 
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(APPENDIX G GLOSSARY continued) 

Partition 

PDOS 
Sector 

Phantom 
Port 

Physical 
Device 

Physical 
Track 

Position 
Independent 
Code 

Preemptive 
Scheduling 

Program 
Counter 

Queue 

A logical division or portion of a mass 
storage device which can be addressed by 
PDOS using a disk number. Winchester 
drives are usually divided into some 
large and some small partitions. on 
track boundaries. 

A logical sector to PO OS on a 
particular disk and ranges from 0 to 
65535 ($FFFF). Only 65280 ($FFOO) total 
sectors may be used for a POOS file 
system. 

A user port that has no physical device 
associated with it (port 0). 

A physical device is a hardware unit 
such as a disk or tape drive. The 
operating system binds a physical device 
to a logical device. User routines 
reference logical devices rather than 
physical devices. 

An actual combination of one heed and 
one cylinder on the drive. 

Executable code which runs independent 
of the physical memory location at which 
it is loaded. 

A scheduling technique where task 
scheduling is independent of task 
completion. Round-robin swapping or 
high priority tasks can interrupt task 
execution at any time. 

A register within the processing 
element of a computer that contains the 
address of the next instruction to be 
executed. It is automatically 
incremented by the processor and 
modified by transfer instructions. 

A data structure in which the first 
element in is the first element out. 
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(APPENDIX G GLOSSARY continued) 

Random Access A type of file access in which data may 

Realtime 

Realtime 
Clock 

Record 

Reentrant 
Code 

Resource 

be accessed in 
regardless of its 
file. 

a random manner, 
position within the 

An action or system capable of action 
at a speed commensurate with the time 
of occurrence of an actual process. 
Events must be handled promptly (i.e., 
within set timing limits). 

A system clock that indicates actual 
elapsed time from some reference time. 

A set of data elements that 
logically accessed together. 

are 

Code that may be executed 
simultaneously by more than one task. 
The code cannot be modified during 
execution and each task must maintain 
its own data area. 

Assets of a computer system that the 
operating system uses and/or allocates 
to tasks for their use. These include 
memory, disk storage, printers, and 
terminals. as well as processors. 

Response Time The elapsed time from the entry of a 
command until its acknowledgement or 
completion. 

Retry 

Roll in/ 
Roll out 

An attempt to provide automatic error 
recovery by executing the failed 
operation a second time. 

Roll in / Roll out functions refer to 
moving buffers or tasks to and from 
secondary storage when limited resources 
are avai lable. 
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(APPENDIX G GLOSSARY continued) 

ROMable Code Object code that is not self-modifying, 
will execute properly when placed in 
ROM, and which uses scratch pad RAM 
external to the code. 

Round-Robin 
Scheduling 

Scheduler 

SCSI 

Sector 

Sector Bit 
Map 

A scheduling method where tasks in the 
task list are executed in order, and 
entries into the list are always put at 
the end. Each task is given a time 
limit for execution and executes the 
full time unless blocked or a swap call 
is made to the operating system. 

A system service that determines which 
task within the system should be run 
next. 

Small Computer Systems Interface. 

The smallest contiguous storage area on 
a secondary storage medium. PDOS uses 
256-byte logical sectors. 

POOS uses 
secondary 
deallocate 
Map. 

a sector 
storage 
1 ogi cal 

bit map on each 
unit to allocate and 
sectors. See Bit 

Sector Buffer A buffer associated with a file' slot 
for 110 transfers to and from secondary 
storage. 

Semaphore A "gating" 
synchronize 
data. (See 

variable that is 
task operations 

cd tical code.) 

used to 
on shared 

Sequential A type of file access where data may 
File Access only be read or written sequentially, 

one record at a time. 

Soft Er ror A dynamic error normally caused by some 
transient condition. Retrying the 
failed operation often results in 
successful completion. 

I: 
I 
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(APPENDIX G GLOSSARY continued) 

Source Code 

Spawn 

Static 
Priority 

Status 
Register 

Suspended 

Swapping 

Synchron­
ization 

System 
Generation 

System 
Service 

System 
Software 

System 
Suppa r t 

Source code is ASCII text which is 
passed through a compiler or assembler 
to produce object code. 

The spawn process generates a new task 
or entity. The new task is referred to 
as the spawned task. 

A task's execution priority is fixed 
either when the task is loaded or at 
time of system generation. 

A processor register containing 
current executing conditions. 

the 

A task state in which task execution is 
discontinued pending the occurrence of 
an event. 

The movement from one task to the next 
via the scheduler. 

The process 
execution of 
system. 

of coordinating the 
tasks within an operating 

The process of generating, linking, and 
loading all required system modules 
together in order to build a new 
operating system or to update tables in 
an existing system. 

Functions such as timekeeping, memory 
allocation, and console 110 that the 
operating system performs for user tasks 
upon request. 

Software that is part of or closely 
associated with the operating system. 

Functions or utilities such as 
translators, debugging 
diagnostics, and libraries which 

language 
too ls, 
enable 

a system user or programmer to write and 
test tasks in an efficient manner. 

PAGE G-13 

Source Code 

Spawn 

Static Priority 

Status Register 

Suspended 

Swapping 

Synchronization 

System Generation 

System Service 

System Software 

System Suppa rt 



680xO PDOS 3.2 REFERENCE MANUAL APPENDIX G GLOSSARY 

(APPENDIX G GLOSSARY continued) 

Target The final machine on which a program is 
Machine run. 

Task Control 
Block 

Task List 

Task Lock 

Task State 

Throughput 

Time Slice 

Trace 

Unit 

Util ity 

Wait 

Wakeup 

A task control block (TCB) is a block 
of memory containing the information 
needed by the operating system to 
schedule, suspend, and support a task. 
This includes scratch pad areas, 
buffers, port assignments, and other 
information necessary for the operating 
system to be reentrant. 

A system 
list of 

data structure containing a 
tasks within the system. This 

information includes the minimal amount 
of data required to suspend and resume 
task execution. 

The process of locking a task in the 
run state such that no other task 
executes until an unlock task is done. 

The status of a task (i .e., ready, 
executing, suspended or undefined). 

The quantity of information processed 
by a computer system in a unit time. 

The smallest time quantity available to 
the operating system for use in task 
scheduling. 

A trailing record 
execution. 

of a program's 

A logical gating variable which 
characters to various 
destinations. 

directs 
output 

A software program supplied with the 
operating system which supports program 
development. 

A system service that causes a task to 
be suspended for a specified time or 
pending the occurrence of an event. 

The act of making a task ready to run 
after a period of suspension. 
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VIRTUAL PORT INTERNALS 

MSYRAM:SR 

$0340 WIND. DS.L 1 --------->�~I 
$D344 WADR. DS.L 1 #11 I 

\ #21 1 
\ #31 1 -->1 I 

\ 

\ 

\ 

#14 1 
#15 1 

-->1 
#11 

o.L 
I 

II 

I 

I 

I 

I I Screen #11 
I I 24 x 80 I 

I I I 

---->1 I 
I IScreen #21 

#21 1---1 1 24 x 80 1 
#31 

#14 1 

#15 1 

I 

'----'\ 
I o.L 

#11 C/P 
#21 
#31 

#141 
#15 1 , 

\ 

I I , , --------

------->1 I 
IScreen #151 
I 24 x 80 I 
1 I 

(WIND.).W = FRPM ____ D __ p pppp 
\\\\ \\\\ \\\\ \ 

\\\\ \\\\ \\\\ o-4=PoRT # 
\\\\ \\\\ \\\ 5 = Reserved 
\\ \\ \\ \\ \\ 

\\\\ \\\\ \ 

\\ \\ \\ \\ 
\\\\ \\\ 

\\ \\ \\ 

6 = Reserved 
7 = WINDOWING DISABLE 
8 = Reserved 
9 = Reserved 
10 = Reserved 

\\\\ , 11 = Reserved 
\\\\ 12 = ALREADY DEFINED 
\\\ 13 = PRINT FLAG 
\\ 14 = REFRESH FLAG 

15 = LEAD FLAG 
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(H. VIRTUAL PORT INTERNALS continued) 

POOS Interrupt Input Processor 

Normal: 

Input Buffers 
Port #2 

1 #1 1 
v 1-------1 

K2$CHIN --------------->1 #2 1 
1-------1 
1 #3 1 
1-------1 
1 #4 1 

1-------1 

1-------1 
1 #15 1 
, , 

Windowing: 
(WIND. ) 

1-=-1 Input Buffers 
Port #2 1---1 

1 1 1 #1 1 
v 1---1 1-------1 

K2$CHIN -->1 4 1-- I #2 1 
1---1 \ 1-------1 
1 1 \ I #3 1 
1---1 \ 1-------1 
1 1 -->1 #4 1 
1---1 1------1 

1---1 1-------1 
1 1 1 #15 1 , , 
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4["- (H. VIRTUAL PORT INTERNALS cont;nued) 

PDOS Output Processor: 

Normal: 

UxP$ 
Clear 4 
Pos;t;on --->I~I--------------------------------> xBIOSU 
Put char 

W;ndow;ng: 

(WIND. ) 

UxP$ 1-1#1 
Clear _ 1---1 2 
Pos;t;on --->1 4 1---------------+---->1 4 1#2 ---> xBIOSU 
Put char 1\ 1---1 

I I 1#3 
I 1---1 
I I 1#4 
I 1---1 
1 
I 1---1 
I I 1#15 

4 (WADR.) I 

I 
1-=-1 I 
1---1 I Event 127 
1#1 I I + 
1---1 I B;t #13 
1#2 I I 
1---1 . I . 
1#31 1--1 
1--,..1 IW;ndow I 

--->1#4 1--->IImage 41 
1---1 I I 
1#5 I' , 
1---1 
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- A -

AC 1-12, 1-(16-17), 2-9,2-20,2-
23, 2-26, 3-1, 3-5, 3-12, 3-19, 
3-26, 3-33, 3-35, 3-(37-38), 3-
50, 3-54, 3-62, 3-72, 4-17, 4-
(26-27), 4-70, 4-93, 4-130, 7-7, 
7-9, 7-53, 8-21, 8-24, 8-29, A-
3, B-1, B-(3-4), B-6, B-9, B­
(13-14), C-3, E-10, E-12, 

ACI 2-6, 2-(8-9), 3-4, 3-40, 3-53, 
4-49, 4-(52-55), 4-99, 7-53, B-
10 

ACK 8-2, 8-6, 8-13, 8-18, 8-20, 8-
(31-34) 

ADR 1-13, 2-9, 2-14, 3-21, 3-24, 3-
49, 4-21, 4-38, 4-59, 8-4, 8-16, 
8-24, 8-37, 8-(40-41), B-2, E-8, 
E-(10-11), E-(23-24), E-26 

AF 1-12, 3-1, 3-6, 3-22, 3-26, 4-
41, 7-13, 7-43, B-1, B-3, 0-(1-
2) 

ALIAS 6-3 
ALINE 3-46, 4-41 
ALT 6-2, 7-25, 7-63, 8-37 
AMPERSAND 2-26 
ANSI 3-80, 5-2, 7-(45-46), 7-59, 

8-12, 8-17, 8-(28-29), 8-31, 
8-(34-35) 

APPEND 1-9, 1-12, 3-1, 3-6, 3-26, 
3-(76-78), 4-1, 4-6, 4-12, 
4-15, 4-41, 7-(55-56), B-1, 
B-3, C-3 

ASCII 1-16, 2-(20-21), 2-23, 3-29, 
3-43, 3-45, 3-(54-55), 3-57, 
3-65, 4-( 1-4), 4-11, 4-21, 
4-(25-26), 4-37, 4-47, 4-
(72-73), 4-(75-76), 4-(81-
82), 4-(92-93), 4-(105-106), 
4-(122-123), 4...,127, 4-130, 
7-8, 7-12, 7-16, 7-20, 7-43, 
7-46, B-13, C-1, G-1, G-13 

ATTRIBUTES 1-4, 1-9, 1-{12-13), 2-
1, 2-20, 2-21, 3-2, 3-
12, 3-(54-55), 3-72, 4-
(2-3), 4-6, 4-13, 4-26, 
4-31, 4-71, 4-93, 4-130, 
4-131, 7-1, 7-7, 7-!, 7-
48, B-(1-2), B-4, B-13, 
C-4, G-5 

AUTO 2-18, 2-24, 3-77, 7-56, 8-5, 
8-13, 8-16, ~-19, 8-20, 8-
24, 8-30, 8-(34-35), B-13 

AUX 3-59, 3-(65-66) 

- B -

BACKS LASH 7-9 
BACKSPACE 4-(53-55), 4-73, 4-75, 

4-(79-82), 7-12, E-7, 
E-9, E-25 

BACKUP 3-(69-70), 4-24, 7-1, 7-(3-
6), E-10, E-25 

BANNER 1-11 
BASIC 1-(10-12), 1-(16-17), 2-(2-

3), 2-(13-15), 2-(20-21), 2-
(23-24), 3-1, 3-16, 3-(18-
19), 3-26, 3-35, 3-(54-55), 
3-71, 4-(26-27), 4-70, 4-93, 
4-130, 5-2, 8-(1-2), 8-13, 
8-17, 8-20, 8-30, A-2, A-5, 
A-7, B-(1-2), B-5, B-13, C-

BAUD 
3, G-1, G-6, G-(8-9) 
1-9, 1-12, 2-(8-10), 2-22, 
3-1, 3-7, 3-26, 3-65, 3-(72-
73). 4-1, 4-5, 4-11, 4-12, 
4-16, 4-99, 4-113, 7-23, 8-
5, 8-12, 8-16, 8-24, 8-30, 
8-(34-35), 8-(37-40), 8-42, 
A-4, B-1, B-3, C-2 

·BAUDED 8-39, 8-42 
BAUDRATE 8-38, 8-40 
BELL 2-25, 4-73, 4-(75-76), 4-

BIAS 

BIASED 
BIBR 
BINARY 

BINT 

(78-82), 4-85 
4-65, 4-83, 7-45, 8-28, 8-
46, 8-47, G-1 
4-38, 4-83, 8-48 
8-4, 8-12 
1-4 , 1 - ( 1 6 -17) , 2 -1 6, 2 - 20 , 
2-23, 2-25, 3-3, 3-13, 3-35, 
3-54, 3-60,3-74, 4-1, 4-(3-
4), 4-11,4-(20-21),4-(24-
26), 4-28, 4-59, 4-70, 4-72, 
4-93, 4-122, 4-130, 7-40, 7-
43, B-5, B-(13-14), C-2, E-4 
8-9 
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BIOS 

BIOSU 
;BIOSW 
BITMAP 

.BLINK 
BOOT 

1-2, 1-6, 1-(9-11), 2-1, 2-
4, 2-7, 2-13, 2-22, 2-24, 2-
27, 3-3, 3-(29-30), 4-8, 4-
(13-14), 4-30. 4-61. 4-83. 
4-100, 4-103. 4-113, 4-133. 
5-2, 7-15, 7-46. 7-53. 8-(1-
50), A-(1-2). 8-8. E-7. E-
(18-23). E-26. G-1 
3-30 
3-30 
6-3. 7-50 
3-79, 8-2, 8-6 
1-11. 3-69. 7-(2-4), 7-11. 
7-·(14-15), 7-(24-26), 7-30, 
7-53, 7-(60-61). 7-(65-66), 
8-4. 8-34, 0-1, E-21 

BOOTG 3-69 
BOOTING 1-11, E-26 
BOOTS 7-26 

,·":BOOTSTRAP 1-11. 7-25. 7-60, 7-61 
BP 1-12, 1-14. 2-9, 2-22, 3-1, 3-7, 

3-26, 3-64, 3-(72-73), 7-23,A-
4, B-1. 8-3 

BREAK 1-10. 1-13, 3-44. 3-(46-47). 
3-49. 3-63. 4-1, 4-5. 4-12. 
4-15. 4-(18-19), 4-23, 4-31. 
4-( 49-52) . 4--87.5-6. 5-10, 
7-(52-54), 8-11. 8-13. 8-16, 
B-2. B-12. B-15, C-2 

BREAKPOINTS 3-44, 3-47, G-3 
BREAKS 3-44. 3-46, 3-47. 4-18, 4-

33. B-12 
BRKF 4-19 
BUG 6-2. 7-30 
BUM 2-6. 3-40, 3-60. 4-56, 4-64. B-

10. B- ( 14-15) 
:SURT E-7. E-8, E-12. E-(23-24) 

- C -

CCNT 7-52, 7-54, E-(8-12), E-(23-
25) 

-;CF 1-12, 2-27, 3-1, 3-8, 3-26, 3-
62, 3-69, 3-73, 4-41, 7-13, 7-
44, 8-23, A-4, A-5, B~1, B-4, 
D-(1-2), E-4 

CHAINS 4-27 
CHECKPOINT 4-45 
CHECKSUM 4-64, A-6 
CHRI 8-8, 8-15, 8-(32-34) 
CIRCULAR 3-3 
CLB 2-6, 4-58 
CLK 8-6, 8-(12-13), 8-19, 8-(32-33) 
CLKADJ 3-37, 3-38, 8-3, 8-19, 8-32 

CLKI 8-8,8-15, 8-(32-33), 8-34 
CLOCK 1-7. 1-9, 2-2, 2-13, 2-22, 

4-34, 4-106, 4-134, 5-(1-2), 
5-21, 5-29, 7-2, 7-15, 7-62, 
8- ( 1-3) , 8- ( 5-6 ) . 8-8, 8-
(12-13), 8-15, 8-(19-20), 
8-22, 8-23. 8-(35-36), G-7. 
G-11 

CLO'CKS 1-10. 7-62 
CLP 2-6. 3-3, 3-40, B-10, B-11 
CLS 4-30, 8-(12-13), 8-18, 8-20, 8-

29, 8-(31-33) 
CMD 1-12, 2-6, 3-40, 4-43, 4-58, 8-

11, 8-(13-14), 8-16, 8-18, 8-20, 
8-(32-33), 8-34, B-(1-2), B-11 

CNT 2-6, 3-40, B-11, E-2 
COLON 2-18, 4-9. 4-35, 5-16, 7-32. 

A-3 
COLUMN 1-3, 1-11, 2-6, 3-40, 3-79, 

4-3, 4-5, 4-12, 4-30, 4-73, 
4-(75-76), 4-(79-83), 4-88, 
4-(119-120), 5-3, 5-34, 7-
20, 7-25, 8-28, B-11, E-7, 
E-11, E-23 

COLUMNS 1-3, 5-3, 7-32 
COM 2-14 
COMPACTION 1-9, 2-16, 3-11 
CONCURRENT 1-7 
CONCURRENCY G-2 
CONCURRENTLY G-9 
CONDENSED 2-20, 3-54, 4-64, 7-32 
CONFIG 3-54 
CONFIGURABLE 1-5, 2-24, 5-2 
CONFIGURATOR 1-2, 5-(30-32), 7-2 
CONFIGURE 5-2, 5-17, 5-23, 5-30 
CONFIGURED 1-6, 2-4, 2-(16-17), 5-

2. 5-15, 5-33, B-3 
CONFIGURES 2-24, 5-2 
CONFIGURING 5-1, 5-6, 5-23, 5-(30-

32) 
CONTIGUOUS 1-(15-16), 1-18, 2-21, 

2-23, 3-( 9-11) , 3-22, 
3-58, 4-32, 4-35, 4-60, 
4-66, 4-84, 4-93, 4-119, 
4-128, 4-(130-132), 7-7, 
7-10, 7-26, 7-47, A-3, 
B-4, B-7, B-13, G-12 

CONTIGUOUSLY 7-48 

(.'."' •. 
-/ 

c 
I 

I, 
I 
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---------------------------------~"..,. 

COpy 1-9, 
3-26, 
3-73, 
4-41, 
33). 
C-3 

1-12, 2-27, 3-1. 3-8, 
3-62, 3-66, 3-(69-70), 
4-1, 4-6, 4-12, 4-31, 
5-10, 7-(3-5), 7-(32-

7-49. 7-61, B-1, B-4, 

CPC 8-13, 8-19, 8-(32-33) 
CPSC 8-16, 8-19, 8-32, 8-36 
CRASH 4-117, 7-26, E-18 
CRASHED 2-2, 4-69 
CRC 7-39 
CRE 6-2, 8-3, 8-37, E-7 
CREATE 1-12, 1-20, 2-7, 3-1, 3-9, 

3-11, 3-19, 3-26, 3-63, 3-
70, 3-74, 4-1, 4-4, 4-10, 4-
(32-33), 4-62, 4-107, 4-114, 
5-10, 5-12, 5-22, 5-32, 7-2, 
7-23, 7-(27-28), 7-31, 7-40, 
7-52, 7-(55-59), 8-11, 8-13, 
8-20, 8-26, A-5, B-1, B-4, 
B-12, C-1, E-4, E-17, G-2, 
G-5 

CT 1-12, 1-19, 2-25, 3-1, 3-9, 3-
26, 3-(76-77). 3-81, 4-58, 7-23, 
7-27. 7-52. 7-55. 8-14, 8-16. A-
5, B-1. B-4 

- 0 -

DATE 1-9, 1-{11-14), 1-(1.6-18), 
1-22, 2-7. 2-16, 2-(22-23), 
3-1, 3-(12-14), 3-19. 3-26, 
3-29, 3-33, 3-35, 3-(37-38), 
3-51, 3-56, 3-62, 3-77. 4-
(2-4), 4-9, 4-11, 4-17, 4-
26, 4-29. 4-47. 4-70; 4-72, 
4-79, 4-92, 4-(105-106). 4-
(122-123), 4-127, 4-129, 4-
131. 7-(9-10). 7-15,7-17, 
7-19. 7-21, 7-2S, 7-(28-29), 
7-38. 7-(43-44), 7-47, 7-49, 
7-51. 7-56, 7-62. 8-5, B-(1-
2), B-(4-6}, 8-(8-9). B-14, 
C-(1-2). 0-1, G-3, G-7 

DEADLOCK G-3 
DEBUG 3-34, 3-75, 4-1. 4-3. 4-11, 

4-18, 4-37. 4-90 , 
DEBUGGER 1-(9-10), 1-(12·13}~ 2-

6, 3-2. 3-26, 3-(44-49), 
4-18, 4-33, 4-37, 4-90, 
A-7. B-(1-2). B-12. C-1, 
G-3 

DEBUGGING 1-10. 3-47, 7-52, G-13 
DEFINE 1-9, 1-12. 2-18. 3-1, 3-10, 

3-26. 3-30. 3-61, 3-77. 4-1. 
4-4. 4-6. 4-11. 4-13. 4-35, 
4-(38-39). 4-53. 4-96, 4-
135. 5-21. 5-(33-34), 6-(1-
3). 7-31. 7-45. 7-50. 7-63, 
8-4, A-(3-4). B-1. B-4. C-1, 
C-4, 0-1, E-(21-23) 

DELETE 1-9.1-12. 1-(16-18).1-22, 
2-7. 2-21. 2-23, 2-25. 3-1. 
3-3. 3-11. 3-12, 3-22 ;.3-26, 
3-35. 3-55. 4-1. 4-6~~~13, 
4-36. 4-66. 4-70, 4~g3~-4-
96. 4-128. 4-130, 4":;132, 
4-135. 5-1. 5-4, 5-(9-101, 
5-16, 5-24, 5-(33~34), 7-32, 
7-48, 7-(50-51), 7-64, 8-13, 
8-16, A-3, B-1. B-A, B';7';>::B-
13, C-4, G-5 :., ",' ,:·::;C 

DELTA 2-7 ?~~0f 

Of 1-12, 3-1, 3-10, 3-26 .,.~4·~15';_";7-
13. A-3, B-1. B-4. 0- ( 1:-2)' ,_ 

·DFLG· 4~8. 8-24 
DIAGNOSTIC 7-(10-11). G-13 
DIAGNOSTICS 1-10, 4-114, 4-132'i'7-410 

'DIRECTORIES 2-16, 3-1.' 3-53, 7-28, 
7-30 

.DlRECTORY 1--(11-13), 1-(15-17), 1-
22; 2-1, 2-6, 2-16, 2-
(18-23), 3-1, 3-(10-12}, 
3-19. 3-26. 3-28. 3-33, 
3-(35-38), 3-40,3..;)4.2, 
3-52. 3-54. 3-58, 3-62, 
3-70. 4-(1-'2}, 4-6; ;4-8, 
4-12. 4-17, 4-26; 4~29, 
4-(35-36}, 4-46,4-(70-
71). 4-89~ 4-91; 4-93, 
4-(96-98}. 4-112. 4' ... 119, 
4-131. 5-20. 5-34, 7-1. 
7-4. 7-(7-10}. 7-18, 7-
(21-25). 7-(28-30}, 7-
(37-38), 7~{47-48r.::_7-
(50-51), 8-11.8-(13-
17}, 8-19, 8-(25-26}~J8-
30, 8-34-36}, A-3. B-(1-

.. ",'. 2}, B-4. B-(6-7), B-(9-
14}. C-3. 0-1. G-3, G-7 

DISASSEMBLE 3-44. 4-18. B-12 '.r 
DISASSEMBLED 3-( 44-46}" ., ,·:i 3i·lJ 
DISASSEMBLY 3-45. 3-48. G-3;~~21H) 
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Dl 1 .... 4. 1-12, 3-1,3-11,3-26,7-
50, A-3, 6-1, 8-4 

,OM 1-12, 1-22, 3-1,3-12, 3-26, 7-
50, 8-1, 8-4 

-ON 1-12, 3-1, 3-13, 3-26, 8-1, 8-5 
DOWNLOAD 1-12, 3-1, 3-13, 3-26, 

7-40, 8-1, 8-5 
"':DRIVER 1-(16-18), 2-(8-9), 2-(11-

12), 2-16, 2-18, 2-21, 2-23, 
3-22, 3-35, 3-55, 3-73, 4-
26, 4-66, 4-70, 4-93, 4-130, 
7-8, 7-49, A-6, 8-7, 8-13, 
E-(1-26), G-3 

DRIVERS 1-2, 2-7, 2-10, 2-13, E-(1-
26), G-3 

DT 1-12. 1-14, 3-1, 3-14,3-26, B-
1, 8-5 

DTR 3-7, 4-16, 4-99, 8-38, 8-41, 8-
3, E~7 

DUMP 3-(44-46), 3-(77-78),4-1, 
,,~.;! 4-2,4-4, 4-11,4-18,4-21, 
r - 4-37, 4-90, 6-3, 7-1, 7-(12-

- 13), 7-16, 7-20, 7-56, B-12, 
C-1, 0-1 

- E -

EAD 2-6, 3-24, 3-26, 3-40, 4-64, 7-
64, 8-7, 8-10, 8-15 

ECF 2-6, 3-15, 3-25, 3-36, 3-40, 4-
(8-9), 4-65, 7-53, 8-5, 8-8, B-
11 

ECHO 1-12, 2-6, 3-1, 3-15, 3-(25-
26), 3-36, 3-40, 4-(8-9), 
4-65, 4-73, 4-(75-76), 4-
(78-82), 4-85, 7-53, B-1, 
8-5, 8-8, 8-11, E-15 

EE 1-12, 2-26, 3-1, 3-15, 3-(19-
20), 3-26, 4-9, 4-37, 4-124, 
~-22, 8-25, 8-1, 8-(5-6), 8-9, 
C...;4 

E'MBEDOED 4-25 
END 1-6, 1-14, 1-17, 1-(20-21), 2-6, 

. 2-8, 2-(17-18), 2-20, 2w(25-26), 
3-(3-6), 3-15, 3-19, 3-22, 3-25, 
3-30, 3-(39-40), 3-43, 3-45, 3~ 
47, 3~53, 3-58, 3-60, 3-74, 4-
15, 4-17, 4-20, 4-22, 4-24, 4-
26, 4-(28-29), 4~32, 4-37, 4-
(53-56), 4-60, 4~64, 4-66, 4-
(71-72), 4-84, 4-86, 4-89, 4-
(94-95). 4-98, 4-112, 4-128, 
4-{131-,-132J, 4-135, 5-(4-5), 
5-10; 5-13,5-15, 5~(18-19), 

END 5-28, 5-34, 6-1, 6-3, 6-5, 7-(9-
10), 7-(12-13), 7-16, 7-18, 7-
20, 7-(22-23), 7-(27-28), 7-(32-
34), 7-(36-37), 7-42, 7-49, 7-
61, 8-2, 8-(4-5), 8-(9-10), 8-
24, 8-29, 8-31, 8-42, 8-46, A­
( 3-5) , 8-3 , 8- ( 6-1 0), D- ( 1-2) , 
E-(3-4), E-11, E-16, E-20, E-23, 

. E-26, G-4, G-12 
ENDC 6-1, 8-4, 8-17, 8-(22-24), 

8-(26-27), 8-(29-31), A-(8-
9). E-11, E-16, E-19 

ENDM 6-1, A-(8-9) 
EOF 1-17, 2-18, 2-23, 3-22, 4-40, 

4-66, 4-86, 4-(94-95). 4-131, 
7-49, A-(2-3), 8-7, 0-1, E-3, E­
( 14-15), G-4 

EOl 5-9, 5-33, 5-34 
EPROM 8-4, 8-12, E-21 
EPROMING 1-10 
EPROMS 1-11 
ER 1-12, 3-1, 3-16, 3-26, 5-34, 8-

32, 8-34, 8-(1-2), 8-5 
ERROR 1-3, 1-10, 1-12, 1-15, 1-17, 

2-(6-8), 2-10, 2-26, 3-1, 3-
4, 3-9, 3- ( 1 5-16), 3-18, 3-
(23-24), 3-25, 3-30, 3-40, 
3-49. 3-76, 4-(1-2), 4-4, 4-
(10-11), 4-(15-17), 4-19, 4-
(26-27), 4-29, 4-(31-36), 4-
(38-46), 4-48, 4-(51-55), 4-
(57-58), 4-(60-62), 4-(64-
67), 4-(70-76), 4-(78-82), 
4-(84-86), 4-(89-91), 4-(93-
100), 4-(102-103), 4-(108-
110), 4-(112-115), 4-119, 4-
124, 4-128, 4-(130-133), 4-
135, 5-10, 5-22, 6-1, 6-(3-
5), 7-15, 7-24, 7-27, 7-31, 
7-(48-49), 7-53, 7-55, 7-
(54-65), 8-8, 8-12, 8-15, 8-
(22-23), 8-30, 8-(43-46), 8-
48, A-(1-10), B-1, 8-2, 8-5, 
8-7, B-10, C-1, C-(3-4), E­
(1-24), G-5, G-(11-12) 

EUM 2-6, 3-19, 3-40, 4-7, 4-56, B-6, 
B-10 

1(: 

(" ".' 
;';' 
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EVENT 1-7, 1-9, 1-(12-15), 1-(19-
2 0) , 2 - ( 2 -4 ) , 2 - 7 , 2 - ( 1 2-
16), 2-27, 3-1, 3-8, 3-17, 
3-(39-41), 3-51, 3-64, 3-76, 
3-78, 4-1, 4-(3-4), 4-8, 4-
10, 4-13, 4-34, 4-57, 4-104, 
4-107, 4-(109-111). 4-116, 
4-121, 7-56, 8-11, 8-14, 8-
16, 8-21, 8-34, 8-36, 8-42, 
A-6, B-2, B-5, B-(10-11), C- . 
1, E-6, E-8, E-11, E-(23-
24), G-4, G-(13-14), H-3 

EVENTS 1-(6-7), 1-12, 1-15, 2-1, 
2-3, 2-7, 2-(12-15), 3-17, 
3-26, 4-10, 4-(109-110),4-
116, 5-22, 8-13, 8-19, 8-21, 
A-6, B-(1-2), B-5, E-7, G-4, 
G-11 

EXT 1-(16-17), 1-22, 2-6, 3-12, 
3-19, 3-28, 3-33, 3-35, 3-(37-
38), 3-40, 3-42, 3-51, 3-62, 4-
17, 4-35, 4-(42-43), 4-46, 4-
(70-71), 4-(79-80), 4-98, 4-112, 
7-17, 7-19, 7-21, 7-23, 7-29, 7-
38,7-(43-44), 7-49,7-(51-53), 
8-11, 8-14, 8-16, 8-28, 8-(32-
33), 8-4, B-6, B-9, B-11, B-
14, E-(17-18), E-20, E-(22-23) 

EXTENSIONS 3-11, 6-3, 7-29, 7-40 

- F -

FADD 3-48, F-1 
FAIL 6-1, 7-31, 8-30, E-11, E-16, 

G-6 
FDIV 3-48, 4-14, F-1 
FE 1-12, 1-(14-15), 2-6, 3-1,3-

(19-20), 3-26, 3-48, 4-94, 7-38, 
8-22, 8-25, B-(1-2), B-6, C-4 

FEC 2-6, 3-40, 4-8, B-10 
FILELIST 1-(12-13), 1-(16-17), B-

1, B-2, B-4, B-6, B-9, 
8-(14-15) 

FILENAME 3-77, 4-35, 4-66, 4-71, 
4-98, 4-112, 5-3, 5-10, 
5-(11-12), 5-(21-22), 5-
32, 7-8, 7-(22-23), 7-
28, 7-(31-32), 7-'(34-
35), 7-37, 7-60, 7-66, 
8-35 

FLOPPIES 1-9, 7-4, 7-63, 8-44, G-
1 

FLOPPY 1-6, 1-11, 3-(69-71), 5-3, 
7-(3-6), 7-25, 7-61, 7-(63-
65), 8-43, 8-(47-48), a-12, 
G-3, G-4 

FLUSH 4-2, 4-6, 4-13, 4-45,7-67, 
C-4 

FLUSHED 3-53 
FM 1-12, 1-15, 1-19, 2 .... 15;:3-1, 

3-21, 3-26, 3-51, 7-26, B-(1-2), 
B-6, B-12 

FMUL 3-48, F-1 
FNEG 3-48, F-1 
FORCE 7-(13-15), 7-51 
FORMFEED 7-12 
FORTRAN 1-11, 2-15, 3-16, 3-26, G-6, 

G-9 
FPA 2-6, 3-40, 3-41, B-11 
FPE 2-6· 
FRAGMENTATION 4-35, G-6 

.FRAGMENTED A-3 
FREE 1-3, 1-12, 1-15, 1-(19-211'), 

2-5, 2-17, 2-25, 3-1, 3-21, 
3-23, 3-26, 3-32, 3-51, 3-
58, 3-79, 4-2, 4-4, 4-10, 4-
48, 4-60, 4-119, 5-27. 5-34, 
7-14, 7-24, 7-(26-27), 7-50. 
B- (1-2) , B-6, B- ( 12-13), C-
1, 0-1, G-1, G-5 

FS 1-12, 1-(16-17), 3-1, 3-22, 3-
26, 4-67, 4-71, 7-(14-15), 7-20, 
7-23, B-(1-2), B-7 

FSUB 3-48, F-1 

- G -

GARBAGE 5-12, 7-23 
GLOBAL 2-12, 2-(14-15~, 2-19, 4-8, 

8-35, G-8 
GLOSSARY 1-2, 8-46. G-(1-14) 
GM 1-12. 1-20. 3-1, 3-23, 3-26, 

4-60, 7-27, B-(1-2), B~t 
GO 1-12, 3-1, 3-24, 3-26 .• 3-44, 

3-70. 4-18. 5-10, 5-19-,. ·5-2A, 5-
25, 7-2. 7-23, 7-40~7-6~, 7-
(64-66), B-(1-2), B,...(7-:8) , B-12. 
E-(20-24) . 

GOTO 3-1, 3-25, 3-56 .. 4-50. 5-19. 
6-2 

GROUP 2-16. 3-30, 4-10. 6~3. 7-7 
GROUPING A-10 .. ' ..... ". 
GROUPS 3::11, 3_42 
GT 1-12, 2-26 .. 3-1.' .3,::15. 3-(25-

26), 3-30, 3-70·.f,~-72" .~4-25. 4-
(4 9-~2), B- (1-i)., ,. ~B-8;' .<, 
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- H -

-'HANDSHAKING 2-,15. 4-16. 5-30. B-3 
HARPCOPY '3~2 ,3-73 
HAZELTINE 3,~80. 5-2. 7-( 45-46) • 

·7-59 ' 
,.HE 1..;'(11-12l. 1~14. 1-(16-17). 

,3-,1. 3-(26~27). 7-23. B-(1-2). 
, . 8-8 
HELP ,-1-(2-3) .1-9. 1-(11-12'). 

1-14. 3-1. 3-(26-27). 3-49. 
4-97. 5-1. 5-15, 5-31, 5-

-(33-·34). 6-3, 7-23. 7-31,-8-
'(1-2 ),B-8 

:HEXADECIMAL 1-4. 3-17.3-(44-45), 
3-47. 4-1, 4~21. 4~25. 
4-28, 4-37.4-56. 5-2, 
7-22. 7-40. 7-45. 7-61 

--'Hl,fX;r:X; 1: .... 11. 3-{26-27). 3-42. 3-62. 
A~9T.7-23. 6--8 

,~QjTUNE 1-10 

- I -

ilA '.'- 1--( 12-13), 3-1. 3-26. 3.....:28. 6-
. (1-2) . B-8 
lAC 3-44. 3-47. 4-18. B-fa 
ID 1-(12-13), 2-6. 2":':10. '3":'1. 

3-14. 3-26. 3-29. 3-40. 3-53. '3-
59. 3-68. 4- (8-9). 4-26,4-29. 
4-61. 4-(66-67)r 4-71. 4-84. A-
86. 4-(94-95). 4-(97-98) .4-Ht2. 
4-108. 4-112. 4-124. 4-128. 4-
132. 7-15. 7-32.7-(62-63)i·~­
(66-67). 8-(4-5), 8-(12-13). 8-
15, 8-19. 8-25, 6-(1-2). 8-8.B­
(10-11), 0-1. £-2, E-S. E-14, E­
( 18-21 ). G-6 

10NT 4-9. 6-1, 7-32.8-3. 8-37. 
8-43, E-6, E-13, E-18 

IFDEFS-1, 8-18, 8-(22-24), 8-31 
IFUOF 6-1. 8-3, 8-(16-18). 8-27, 

8-29. E-19 
IMP 2-6. 2-8. 2-9. 3-19. 3-40, 

4-49. 4-52. 7-53. B-6. B-10 
INT 1-18. 4-9. 4-33 
INTERLEAVE 7-64, G-7 
INTERLEAVING G-(6-7) 

- K -

KERNEL 1-2. 1-(5-7). 1-9. 2-(1-3). 
2-7. 2-24. 7-53. 8-2. 8-(5-
8).8-10. 8-15. 8-44. A-7. 
G-5. G-8 

KHl 1-(12-13). 2-4. 2-6. 3-1. 
3-9, 3-26. 3-(31-32). 3-57. 
3-76. 4-2. 4-4. 4-10. 4-33. 
4-57. 4-59. 4-(62-63). 4-
111. 4-114. 7-(56-57). 8-13. 
8-20. B-(1-2). B-8. C-1, C-4 

KM 1-(12-13). 3-1, 3-26. 3-31. 3-
57. B-(1-2). 6-8 

KT 1-(12-13). 1-19. 3-1. 3-26. 3-
32. 3-79. 7-57, A-5. 6-(1-2). 6-
8 

- L -

LATENCYG-7 
LED 3-49. 8-2. 8-6. 8-13. 8-18. 8-

20. 8-(31-34). G-1 
LEVEL 1-(9-10), 1-{12-13). 1-(15-

17).2-(5-6). 2-(13-14).2-
16. 2-(18-19). 2-23. 2-25. 
3-1. 3-(9-10). 3-12.3-17. 
3-19. 3-22.3-(25-27). 3-33. 
3-(35-36). 3-40, 3-42. 3-50, 
3-52. 3-62. 4-(10-13). 4-17. 
4-35. 4-46. 4-66. 4-68. 4-
70. 4-93. 4-96. 4-(109-110). 
5-20, 5-30. 7-1. 7-7. 7-21. 
7-(28-30). 7-(37-38). 7-(47-
49). 7-53. 8-9, 8-11. 8-14. 
8-16, 8-35, B-{1-2). B-4. B­
(6-7), B-(9-11). 8-(13-14). 

LIST . 
C-4. 0-1, G-2. G-(5-7) 
1-(11-17). 1-(19-21), 2-{2-
4). 2-7. 2-(15-16). 2-(20-
21). 2-(24-26), 3-1. 3-3. 3-
~. 3-(8-9). 3-12. 3-(15-16). 
~-(19-20). 3-22. 3-26, 3-
(32-33), 3-(35-42). 3-(48-
51), 3-(54-55). 3-59. 3-62. 
3-69, 3-73. 3-(76-77). 4-(1-
2). 4-6. 4-12. 4-17. 4-32. 
4-58, 4-62, 4-70. 4-107, 4-
116. 5-1, 5-20. 5-(31-34). 
6-(1-2), 6-(4-5). 7-1, 7-7. 
7-8, 7-12. 7-(14-15). 7-(20-
21). 7-23, 7-(28-32). 7-38. 
7-(47-48), 7-53, 7-(55-56). :(, 

i( 
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LIST 7-(63-65), 8-21, 8-43, 8-
{46-47), A-(4-5), A-8, B-(1-
3), B-(5-12), C-3, E-4, G-4, 
G-5, G-(8-9)~ G-12, G-14 

LL 1-(12-13); 3-1, ~-26, 3-33, 3-
42,4-9, 7-30,B-(1-2). B-9 

LO 1-(12-13), 3-1/ 3-26,3--34, 
4-19, 4-23, 4-(49-55J, 4-58, B­
(1-2), B-9 

LOAD 1-(11-13), 2-(20-21), 3-1, 
3-15, 3-26. 3-34, 3-55, 3-
66, 4-2, 4-4, 4-6, 4-(11-
12) , 4-(64-65), 4 ... 69, 4-73, 
4-117, 4-126, 5-~, 7-2, 7-
15, 7-36, 7-40, 7-( 60-61) , 
7-66, , 8-2; 8-6~ 8~13, 8-
20, A-10, B-(1-2), B-9, C-1, 
C-3, E-18 

LOADER 2-20, 4-27, 4-56, 7-44, A-4, 
G-8 

LOCK 1-7, 1-17, 2-13, 2-1&~ 3-17, 
3-22, 3-33, 4-2, 4-4" 4-6, 
4-8, 4-10, 4-13, 4-(66-68), 
4-71, 4-104, 4-(109~11~), 
4-(124-125), 7-53, B-7, C-1, 
C-4, G-14 

LOCKOUTS 1-: .. 7 
LOCKS 3-75,4-(67~68) 
LOCKUPS 4-116 . 
LPT 4-(109-110) 
LS 1-(12-13), 1-16, 2-25, 3-1, 

3-15, 3-(19-20), 3~26, 3-(35-
36), 4-58, 5~20, 7-(21-22), 7-
(28-30), 7-38, A-5, B-(1-2), B­
(5-6), B-9 

LV 1-(12-13), t-15, 2-25, 3-1, 3-
26, 3-42, .3-50, 4~96; 8-16, 8-
32, B-(1-2). B-11 

- M -

MABORT 7-2, 7-( 52-54): 7 .... 63 
MACRO 3-71, 5-3;·5-6;;5-(21-22), 

5-33; 5~34, 6..;(t~3), A-(8-9) 
MAIL 2-14, -:2-24,4-8,8-13, 8-16, 

8-19. 8-23,-,8...,30,8-34, 8-36 
MAILBOX 2-7, ,2-(14-15).G~8 
MAILBOXES 1-(6-7), 2-7, ,,2-12 

MAP 1-9, 1-(13-16).1-(19-20).2-2. 
2-(4-5), 2-(15-17). 3-9. 3-11, 

- 3-30, 3-32, 3- ( 39'-41 ).'3-51' .3-
64, 4-32, 4-48, 4-60. 4-62:':4-

,,119, 4-128. 4-132. 6- (3-4 l,"7,i.,;-1 • 
7-10, 7-11. 7.;....24,7-26, 7-36, 7-
51, 8-(2-6)", 8-13,£-'1'6, 8"':.18, 

,. 8-(20-25). 8"...,(3'1 .... 34.),8-48, B-
(10-11), G-1, G-5, G-(7--SY, G-12 

MAPPED 2-14, 8-47 ,8-49,,-G-8;'! 
MAPPER 7-1" 8-1, 8-(,4-'5) 
MAPPERS 1-"10, 2-24' 

,MAPS 3,...75, 7,-10, 7-55:8-49, A-5 
MASM 2-20. 2-(25-26.1,-3-(4-5), 3-

,g ,3- (1 5- t 6}, 3-'.(1g:;";Z0}, :',3-
25, ~30,3-(.33-34), 3-(37-

d, .,·.38) , ',' 3- (42";'43), 3-62, 3-64, 
;3";;'70,' 3-:72," 3-74, 4-58, 5-
32 ,6~1 ,,6-3., :6-5. ~c.,Jf;-7-

16, 7 ..... :17. 7-30.:·7'-42, 7-51. 
8-3, A-2, A- (8-9),~ [tI."4f,..'s.;:.,.s, 
E-4, F-1 

MBACK 3-4, 3-19, ,·3-(37-38), 3-42, 
3-69, 7-1, 7-(3-6), 7-49 

-MBlQS Z"'i2A, 3-3; 3 .... 33. 3-780' 4 .... 30, 
7 -56, 8- ( 1-2 ),:. 8- (9,-'36), E-
21/.E-26 . 

MSOBJ ,. 3 .... 42 
,:MB aOB , 7 ~3 0, 
~MCHATlE -3-42 i 7..;.1, 7-7' 
,MDCOM~ 3-'19., 3-33,;,,7-1, 7-(,8-"9) 
.MDDMAP:!3-19, ,;3-36 r~1..,..1, 7-('10-11), 

7-22" 7-37.- ~j' 
.,':MDDUMP·3-19,:7-1, 7-'(12-13}, 7-20, 

.MDISKS 
. MDLOOK 

MDNAME 
MDSAV[ 
MEOIT 

:0-1 
'7-1, .. 7-(1'4-15) ".,j-

7-1, ,7-16, 7...,22 
7-1, 7-17 
7-1.,·7-( 18-19) , ,7~22 
3-19., 3-4f;3-(71-72), 3-74, 
-5-~1-34') ,7":2, , ·7-12,'7.;";'3'0, 

,'",7~39 ,··~7-5t ;:G-4 
MEOITCON 5-2,.5-6, 5-:{30-32); 7-2 
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MONITOR 7-21~ .1~(23-24), 7-(26-30), 
7-38, 7-49, 7-(52-54), 7-58, 
7-6-0,,: 7-:62, ·8-4, 8-(12-13), 
8-(19-i0), 8-27, 8-43, A-4, 
A-7., :8-1, 8-4, 8-11, C-1, C-
2, G-2, G-5, G-8 

MORDIR 3-36, 7-1, 7-21, 7-(29-30), 
7-(37-38) 

MOT.OROlA 1-1, 1-3, 1-(6-7), 4-7, 
6-5, 7-4, 7-40, 7-42 

MPATCH 7-1, 7-39 
MPDOS 2-8, 2-10, 3-30, 3-33, 7-14, 

MPDOS8 
MPDOSD 
MPDOSF 

7-17, A-2 
7-7, 7-30 
3-5, 3-33, 4-18 
3-5, 3-33, 4-15, 4-26, 4-29, 
4-31, 4-(35-36), 4-(44-46), 
4-61, 4-64, 4-(66-67), 4-71, 
4-84, 4-(86-87), 4-89, 4-91, 
4-(93-98), 4-100, 4-(102-

: 103), , 4-108, 4-112, 4-119, 
4-124, 4-128. 4-(130-133), 
4-135. 

MPDOSK 3-5, 3-33, 4-14, 4-16, 4-
-, (19.;..25),·.4-28. 4-30,4-32, 

4"..34"; ·4-(37-38). 4-(40-43), 
,,;4-(47~57);·4~(59-60). 4-(62-

63),~4~65~-4-(68-69), 4-(72-
73),-4-(75~830. 4-85, 4-88. 
4-90, 4-92~ 4-99, 4-101, 4-

~ (104~107), 4.;..(109-111), 4-
(113-123)", 4-{125-126), 4-
127, 4-129, 4-134, 7-7. 7-30 

MPDOSl 7-30 
MPDOSM 3-33. 4-17, 4-27, 4-58. 4-

MPDOSN 
MS6EC.' 
MSYFl 

70. 4 ... 74 : 
3-33 
7-1, 7-40,7.41 
2-26. 3-4. 3-15. 3-25. 3-43. 
3-54. 3-70. 3-72. 4-64, 7-1. 
7-16. 7-42. 7-43. E-4 

MSY08 7-1. 7-43.7~44 
~\MSYRA~ 2-4. 3~5. 3-30. 3-33. H-1 

MSZ 8~13.·:8 ... 19. '8,...23. 8-(32-33) 
MTERM 3-80, 4-30, 4-83, 5-2. 7-1. 

7-45. 7.;..46, 7-59 
MTIME 7-2. 7-62 
MTRAN$ '\ 2-21,.7-1." 7-4. 7-7. 7-(47-

49) . ,. 
MUNDl 7-1. 7-( 50 .... 51) :, 

,MW8Z:,~. 4-{20-;-a2): 4-46. 4-91 

'" 

c 

(: 

(, 
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-N -

NESTED 2-(25-26), 3~!0, 4-58, 4-87. 
A-9 

NESTING 4-27, A-2, A-5, A-10 
NOAlT 6-2 
NOBUG 6-2 
NOCEX 6-2 
NOCl 6-2 
NOCRE 6-2 
NOFORMAT 6-2 
NOl 6-2, E-26 
NOlF 6-2 
NOLlST 6-2 
NOMC 6-2 
NOMEX 6-2 
NOOBJ 6-2 
NOP 7-34 
NOPAGE 6-2 
NOWARN 6-2 
NPS 8-15. 8-21~-8~25~ 8-(32-33) 

OFFSET 3-44. 3-(46-4f)~ 4-7, 4-18. 
6- (-2-'3), 8-48-. A"'9. B-12, E-
2;' -E-11 , E--( 18'-20). E-( 22-
24). G-1; - 6 ... 3 ,' •. 

OFFSETS 4-33~;6~2. 8-1,' E-(22-24) 
OPCODES 3-74, A~8 

PB 1-(12-13), 3~2, 3-26, 3-(44-49). 
. 4~1!, 4-37, 4-90, B~(1-2). B-12 

fERIPHERAL 2-7, 2-24,G-3 
. .. PHAN'TOM 2-4, 2-11, 2-27., 3-9, 4-33, 

" 4- (50-52 ),4-114, A-2. A-6. 

PHASE 
PNETR 

". PNETS 
PO~L -- :. 
POLLED 
PORTS 

G:"'10 ' 
A-8 
7-30 
7-7. 7-30 
8-41 
2-(8-9) 
1-14.2-1. 2-.4'. 2-8. 2-10. 
2-( 12":13). 2":'22,. 3-2. 3-7, 
3-9 •. 3~11. 3-47. 3-75. 3-
(76-81),: 4-i6." 4~73, 4~(75-
16J. 4-j78~82). 4"';:85~ t-2. 

." .. ' 7":53.:7-(55~57), 7-59, 8-21. 
. 8-35; FA~4. B-3. B-11 

PDSlTItYN 2;';( 2-3)'. 2-6. 2-16. 2-
18. 2-21 3-3 3-10 3-
40~ 3-11:' 3~t~9~81i: 4-

-2~ 4-(5-7):. 4~I12~~3). 
4:-{30-3:1). . 4':'(34.,..35). 
4~64~ 4-71,_ 4-183':'l4) • 

. ' 4-88,,=4~94.4-1~~. '~-2. 
5-{4-5)~ 5-{~-10),5:24. 
5~{33~34): 7-36, 7-42. 
?·(45~46), 7-55.7~(58-
59); 8":13. 8-16. 8-(19-

OPT 2-8. 2..:10. 4~8~S~(2-3), 8-3, 8- -
.,', ; 

~ 20). 8-28 •. a-31. 8-L34-
36). ,A..:2. A-5. B-11. C-
2, . C-'4, E-2. E-4. J-8. 7. 8~37, E-7,E-14 

ORDINAL 4-47 
ORIGIN 6-2, G-4 
OVERFLOW 1-7., 2-25, 3-3~; 3'-49. 

3-66,~~25, 5-4, A-S. A-
10 ..... '; 

OVERHEAD ~1-7, 1-9, 2~~, 2l16~~G-9 
, I 

E:,,"15,'~-n8-20), E":(22-
24),' G~3,-G-5.- G~(10-
11) .... '·'H::..3 ,,-. 

~ ! " ~ 

-i POS1TIONED '3-3~ E-2 
PO~IT~ONING ~-21. 4~11. 4-13. 4-83. 
, . i .. > ('- L 4';;"84 8:.;.28 '. 

,. ~ , ;f'-~ ,..,~' ," 

-i;POSITIONS 2.:..10·; '3-7~' 4-(83-84). 
: " , -' ,. -; I,' ' •. 4-108~ 4-120 i E-7. G-3 

:~ PREC1S'ION· B-48 f ' .>" 

PARAllEL 3:'73' ,(~/" f-PRIORITiZED .:t:'5~ 1:7.,1-9 
PARITY 4-16(, 4;;;'30, ;'4-73;,.1'4:':75. ". PRIOR'1TV .-"~;:;.7. '':'(12':'''4), 1-19.2-

4-(79;"83). 4""99,' '7:"27j8-9. B, ."" 1,;'2..:2; 2 ... ~: 2-(15-16). 
8-38,' : -: " .1 3;"2 3 .... 9 3;"39.,3-64. 3-

PARSE 2-l4: 4~58' (7~;7b).· ~-'3;4i~~~~10. 
PARSED 3-3, 4-n4' ". i' 4:::'\S2:"33L4":104~ 4":'~('07, 
PARSES 1-9,4-46;4-58, G-2' :;:.j ~. ~"-:. ~"'10~, 4"'-("'05-116), 4-
PARSING 2-18, 4-58 ;-~ -118,-"~7-(52..:.56), 8-4. 
PARTIAL 6-3, 8-25 " a~(j-2}: ~B":4, B-10. B-
PASCAL 1-11. 2-15; 3-16, 3..:26 i;\A-2,"; 15;Ct.1, G .... 5. G-10. G-13 

G-6PRIVltEG~6- 3-49( 4£10i~4-117 
PAUSE 1-16, 4-1, 4-5, 4-12, 4-23.' < .,;~. 'J'::';. 

B-13, C-2 ~-' , 
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PROMPT 2-14, 3-3, 3;;,,5, 3"'12,<S-54,. 
", ::,- ,! <3-~,2"., '3-~,63, 3r-69 I t1'.~·25, 4-
;'_;.; .. 53, A.'" 9-2 , 4-105, 5-10, 5-

(12-13),5-(19·-:22),5-32,6-
5 ,:7";:.-1 ,fZ,,",~, 7-'12 ,,7'l,..,2::0, 7-·"' 
22, 7-26, 7-3td: 7-,..,(47::"'48), 
8- (,1'1"..",13 } ,-.. 8-19 "a.:-'27/ ,.8-15 

PROTECTI:ON. 1_~i8,::2:-(2.0~2t:}'i; ;3-11, 
... 3:"..54, ,t1::-13'0, 'I, 7 ~ 7; r 7-48 , 

G-5" ii .. 'i. 

PROTOCOl :3""'1:7 , :3",..45, 4-16, 4-99, 
8 .... 3, " 

PS£UDO;2-2:0.,., 3~.~:4 ' 

: \ M» / .: _~ :.~ 

QLINK 

QUERY 

3-16, 3-30, 3~42. 3-62, 5- . 
,32,6-1. 6:-{3-4J" 7-2 ,'.i,,7-31 , 

.. 7-3.3 1 7~(35:-36 .. )(;. 7i-39 , 7-51, 
8-3, A-(1-2), A-10:; 
7-( 47-'4~J' 

- R -

::;? ~ '~AM' J:-.( 12:--14), 2-24,:, ~""2, 3~7, 3-26, 
. 3t34 , 3,,;"51,3-;-70:, 4-;-56, 4-68. 4- .' 
125~~7:-3, 7~(25~27). 7-65, 8-(1-
2}. 8-(4:-5)" 8."..10 ~ 8-12, 8-13, 

.,8~11, 8-(19-261. 8-(30-31), 8-
34. 8-3Q~ 8-(46·4~). 8-(1-2), B-

i' .,,12, E-26; G_4, G_12' 
RANDOM 1'::'( 5-9), 1-9 •... 1-18, 2-( 16-

18), 2-21, 3-10i 3 .... 22~ 4-(2-
. ~), 4."..6, 4-13,_ 4-26. §-29. 

. ~ 4_35; 4_66. 4 ... 71. 04-84. 4-
97. 4·98, A-4. B~7; C-4. G-

". ,11 
,RD1_{12-14). 3-2 •. 3~26. 3-51. 3-

,70. 4 ... 46, 8-(1-2), 8-12 
'~RDY 8:-13; 8"..17, 8~j$;:8-32 

RgZ 6-5,~8~13.i8.j7. 8~19, 8-32 
"~ H~CAll. :2-25. 3~~;-3-72~ 4-74. 5-22. 

. 8-13. 8-16 
"REC~llED i 1-15,:.2-25, 3-3, 3-45. 

, -4-54. 5-11, 5-13 
37 71; 5-1,;5-26; 5-(33- . 
34) .. , - , 

8EF~iSH 3-{'1~81») 7~55. 7-(58-59), 
e-9, H .... t: 

RENAME 1-9. 1-(.12 ... 13),,3-2, 3-26, 
3-52, 4-3. 4~6. 4-13,4-41, 
4-96, 6-3. .7~7, 7",,17, B-( 1-
2}. 8-13. C-.4, G-5 

RENAMES 4-96, 7-17 

PAGE I-10 

RE·N:AMING'···.', -4.,...96 
REP'OS HION·EO. 5-1r3 

. RESCH${).ULEDZ;"'7, '2·";:12, 2-(14-15) 
·RE-SCH;EDULING2-2, .. :2-15. 4-104 

:RESE1: -, 1-f;12-13r. 2-(12-14), 3-(1-
,'. '2 ).3:":7,3-17. 3-26, 3-44. 

'. ' ,'~3:'~'7, ;'3--50-\ 3-53, 3-67, 4-
. (H-A-)', ,4-6, 4-10. 4-12, 4-

"<-" 0 t:8,·/~, 4'-:34.-, 4'~87 , 4-102 I 4-
:10R:, 4:",1-10, 4-116, 4-121, 4-
12-5'. 7:"2·7, 7-46, 7-48, 7-53, 

., 8-29.8-(37-41), 8-(1-2). B-
_ 5.8-(12,..15), C-1. C-3 
RESOl VE7~36; 

.. 'RESOLVES :6,..5 
.i RE,START 6-3, 

. RESTORE 1':"10., 1"';18. 4-14. 
.15.:7:"'3,7-6,7-8, 

43. 7-54, 8"';2, 8-7, 
20,8-22, 8-(39-40) 

4-90, 5-
7-22, 7-
8-13, 8-

RESTORED' 2-17, -3-19, 3-25. 3-36, 
i .• 4:-"'9, 4-86, 4-95. 4-128, 
;. '4-132. 7-6. 8-7, B-8. E-

3 
R·ESTORES . 2-2, 2-20 I 3-54 
RESTORING 1-49' 
RETRY E~10i:G-11 
REWIND, 2~21~ A-3,· 4-6. 4-13, 4-84, 

. f-94, 4-108; C-4 
REWOUND 3-25 

, ·RN 1-(12;;'13), 3-2, 3-26, 3-52. 4-
41; 4-84, 7~39, 8-(1-2), 8-13 

ROMABlE 1-5. 1-9, G-5. G-12 
RS 1-(12-13), 3~2,. 3-53. 3-59, 8-

(1-2), B-13 

SAVE 

-'s-
1-1 0, :1.;;. ( 1 2 -13), 2 - 6, 2 - 21 , 
3-2; a·39. 3-55, 3-60, 3-71. 

. _ 4";'1, 4 ... 3,-4-10, 4-14. 4-25. 
4-34 .. -4-41. -4-47, 4-55. 4-
60,' 4-71. 4-98, 4-112. 4-
131, 5-1;' 5-4, 5-(6-8), 5-

·'(11,...12). 5.;..(21':"22). 5-(24-
25), 5-{33-34}, 7-1, 7-18. 
1.20, 7~{2~-23), 7-54. 8-2, 
8-7. 8-13, 8~20J 8-22, 8-25. 

i -8-40; B-{1~2). 8-14, E-8. E-
15. E-19. E-24i G-7 

SCHEDULE .2-2. 7-30, 8-3. 8-11. 8-
13~ 8~20. 8':"37, 8-43, G­

·14 

.~""" 

'~ 
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SCHEDULED 1-7,"·2-(2-3), 2...,.13, 3-SHARES 1-7 
9,4-33,4 .... 116,4-.125 'SHOW ; 1-9,1-(12-13-), 3-2, 3-56, 

SCHEDULER _ '2-,:3, . 3-9, 4:"'(109~~110), '. 5:"12,5' ... '2'1, 5:"'34, B-(1-2), 
A...,ll8" A-6, G·:"'4'12...,.13 )B--13 

SCHEDULING 1-50"·1...,9" 2-2,'Z--7, 2-SlGNAL 1-7,&":41,' G''':; 7. , 
(12-'1-,3) ,2-16, 4-109, G- . ,SIGNALED' 2-7····· 
(8:"'1·0) ,G-l2, G-14SI.GN.AL".ING ~2-7, 4-':":14" ' .. 

SCRNTB 8 .... 2, 8...,9, 840, 8-29, 8-33 :'SIGNALS-:2-2S'" 3":76, 7-"56 
SECOND 1-1'5, 2~13" 3.":4, 3-12, 3-17, ~:. SIMULTANfOU'SlY1"-9, 2-(16-17), G-11 

3-25, .3-47, $,;·,(:52-53), 3-59, SLICE 3-9, 3-64,' 4-107, 4-115, 8-
4' .. 34:--, 449~, 4:~5'2, 4-(53-55), r.. ~--. 4, -'8~'16" 8"-4, G-f4': " 
4-83, 4..;96 ,4-0'{ 105-106), 4- SLOTS 1-12, 1-17. 2-17. 3-22. 3-
(109":110):, ,::4-t:16, 5-13, 5- 26, 3-'53',: 4-t.·4-6, 4-1'2, 4-
20, 6-5, 7--.(8:"'9:'}, 7;';.16,7- 15,4-31, 4-45,4-66,4-71, 
(17-18) ,1.,..22, ."7-25:,.7-37, 4-97,A-"98, 4-( 111-112), 7-
7-48,7-(52-53),7 ... ·60,;7-63, 23,8-21, A-5, B-(1-2),B-7, 
8-3, ~6, .8~'13·, B:~l6··~--,,> ·:8-19 , '~< .' ~ "C:'3 .. .' " ". " 
8-30,· 8-1'(34-36), 8-44, B- ··SM. 1- (12""'1~), 1-"17 ,3-2, 3-22. 3-
13, G-11 "31', 3~57·;~A""6·, B:-(1-2), B-7. B-

SECONDS 1-.11 ,1"".{·1.£-1:B), 2-13, 4- 13' . 
10:6,,4-134,' 5-31. SORT 3-49, 7-37' 

SECTION 1-t1" 2-'22, 3-4, 3-25. 3-30. SORTED 4-47, 7-30, B-9 
3...;68, 4<:-2:7," 4-64, 5-2, 5-15, SORTS 7-37-
6-(2-3), 7';;"32, 7-34, 7-42, SOURCE 2-8, 2-14. 2-(19-20),?...,22. 
8-("3""'4:) , '8-37, A;;;2"1 A..,;4, A- 2--26. i 3~4 ,3 .... 25, 3;;..47;<3-49. 
8, A-10 . .E-·2, ,E...;4, E..,;~, E- :'$;"S4, 3':...62.'·'3....,69,3-70, 4-9, 
14, E-.19 .. ,:. E-l22':'23) " G:.i.2 4';"'Hj';~ 4--'3'1 ,4:"33:,' 4-41, 4-

SECTIONS .. 1-2:,2-1 ~ \ 5;'10; 7",-~r ('57:o..'S9) ,4...;63;6-2, 6-5. 7-
SEMAPHORE' 1 .... 16-lf)J2-~14-15), G-12 f"'1,7-{3--S)',t7-8','7-18,7-
SEMICOLON 4-3S ']A.. (22 .... 23'). 7-28;i' 7:"'39. 7-42, 
SEND 1-(12';;"·13), ~';"Hl;' 2-12,;·2-1S. 7i:.4f, 7;;"(47~49). 8-47.. A-4, 

3-2, 3;~3\ 3-34; 3--57, 3-66, E-4~- G-7~G--'3 
4-(3-~).t'-4-10·, 4-57t(4-S9,SouACES 2:£'8, '-' 
4..;,.63,4':"'111', .. : 4~114; 5.,..2, 7- SP~"'-(12-13r; 1:::'15.3-2. 3-4S, 3-
43, 7-S2t -7-6S,-8~(40-42), '~"46,' 5~S8,l 4~S8~ 4~8S, 8-28, B-
B-(1-2), B-13, C-1. E-15 (1~~),~Bl(12~13~ 

SEQUENTIAL .1-{S-6). 1-9, 1-18,2- SPACE ,1-7. 1-:-9, .2 ... (2-3).2-5, 
(16-18), 2-21, 3-22, 4- -~ .'2~~8, I~t, 3~11~;3:a6.~3-58, 

-3,)4~6,j4-13, 4-26, 4- :'-4-2,?'4~5~ .4~~; 4i~2, 4-15, 
-·29,i::t.4&35:;-ZA-66. 4-112, :,'4:'(20':'2~), 4 i 27\'·4--(31:l32). 

A-4,:.8 .. 7,C':"4, G-12>;~ .'~'4=58, 4,,,-64. '43.71'4:'85,4-
SERIAL 3"73,'4-~7, J;"43 \::.~ ~., 93':"4-12t, ,4-'128,-4;2.132. 5-
SETUP 4-7~ 7-3'~~ 7~6n. 8-1, 8-S, 9, S-1~:-~6-2,-~-3, 7-12. 7-

8-;-24~ G-:-1, ~) L_ 1 ~:; .. '-26; '1-48 .. ;: 7 --66:i hA-4 , 
SF 1-(12-1~); 1':"'18;1 '3-2, 3-15, 3-:B-13-/:C-2';'G-1 

28, 3-56,84':"-15, ,81"-:16. 8-19, 8- <~;;'S:PAWN~·':2-5,·~-7:;3C.9, 4s:.·114FGa13 
30, 8':";:(33=-34i~,8;'36, A-3, B-(1- SPAWNED 2-2, 2-S,":3-9,3-32,3-39, 
2), B .... 1.32 .' . i'.~.i:',.' .4;'3'0, 4':'" r3"2':"33j t, >1:'Sf;:14-83. 

SHAR E 2-2., '.;2':"4~J 2-8', 2-19 4-114, B-'8"; G'::"13 
SHARED 1-(5-7), ~-9, 1-( 17-18), 2- ( SPAWNilNG, '::"2;"5' 

i4, '2i-7 i 2-'16, 2*,18;'3':'9, 3- SPAWNS'" 2';;'5;' i:, .:: .<. :::: 

22, 4i:r-2~ 4~6, 4-26, 4-29, 4- ",$PC 4 ... 17,'6:'2>';' -
66, 4-71, 4.:..98, A-4, B-7, G- SPI 4-73:: 4 ... ·(75-ql5·)C; 4-{78:-82)! 4-85 
2. G-12 SPOILED 7-(10::'11') 
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SPOOL 1-(12"'-13.:." 2-10. 2-22. 3-2. 
3-54. 3-59. 4-73. 4-(75-76). 

':.h'S ;, .;. i 4 - (7:8-';.8 2 ) .4'-8.5.' 7' - 5 3 , • :B:':' ( 1-
'c ... l ~"';~ 2:r::·· B-14.: " - .' :-
. ;S·p:aOLER·:2-f3..... 2~27'., 3i-8', 3-17. 4-

. • "... , . '-,:.( 109,-:11 0.)" . 
SPOOLING ',. -~;;"'6'5 :2~("10-;11) . 3-40, 
.' ;. ·3-73 . 'B'",,( 1~ 11 ) 
SRECORD 6-3 
STACK 2-3. 2-(5-6).:3"-'(45-46').',4-

1. 4.J4'·,A 4";'7::."4-11,'4:-'18 '., 4-
. ,;.~ 1.:':4-32/ " '4"':34. 4- (3'7 .... 39) • 
.. ;; 4~M. 4..::g,~··' 4-1'17, 6-2. A-6. 

.' 'o"A-8'/'·C:'1,. ;,·C....:4:..'S· ... 3. 8-4, 8-
, ., ;~'<"" (,7,-:S'l'.; i'S'.:f.3. g;:.;...2~. 8-22 
.. :c S;rA'C-K'.:s . ~1':"'g'~. 3"';4'9' .:: .' :,' 

,. ST.~RD .' ·<'1-~t0'. 4'-._(,'t:J8:). 7-14. 7-
::: -"': ,,·24.2'r-53.;7:.o.S1. 7-63. E-

'~-3'22, 8..;'f;-S-(46-49) 
., g S:T;~R=r.u P.f~11;. 2·:.i24>"'3'..;. 72. 7-27. 8-

s-, -2( 1":2-)\ 8":('4~5). '8-10. 8-19. 
~ -? ' ;:8'---22)8':"'35 .E-211 

S T R"'!'O'E: ."(,-..\ 141, : ' ." . 
. ' ::SUB S l':i:'ftJT E ' .. ~5""::2 
SUBSTt:H.fTED!"'f<-5~ ". i 

- t. S,U:&S'THIJ1'l'Ott"'2J;2&, 3' .... 19,3:...30. 4-
,"; '., 65.>·A-9, ~B-6 

SUBSTI'TUTiIOtfS" 2-'2'6 •.. ,. ,3-4, 3-19. 
4-(:53-55 ) 

SUBSYSTEM 2-24'. '(3-'""1·' , " 
SUPERVISOR 3-( 45";;46 f .. '4:...(3'''';4'), 4-

11. 4.]3:9. 4';;69' ,~4;,:;g0. 4-
, 111 .• ' 4-1 2"6 :'8~'4> '~8:"( 7-
8),S-22. B-12. C-1, C-
4. E-3·.,e:"5 .. , 

SUSPEND 1-7. 2-7. ~2:"12, 4:"(3:"4).: 4-
10. 4-34.4..;:45. 4-'(10'9":"'110). 

~ ;,; .. :'4-1;-1'6,. 4...:.f21·,C..;:1. G-014 ' 
SUSPENDED 1-7. 1-9;' 1-1·4. 2-(2-3}. 

'" '2'-' (7-";'8 ).~- ( 12 .... f5 f.:' 2-
24, 3-39. 4-(51''-''52); 4-
104. 4-107. 4-116. B-10. 
G .... ( 2'-3), G- ( 13-14 ) 

SUSPENDS 2-3. 2-(12-13). 2-16. 3-
, '" 76. 4-tf6.,:7';56 ' ,. 

tsusPEm:ION ·~·'1 .... 6. 2...:.{:1--2t 2-(14-15). 
G-14' 

"SVF 1:...1'4.2:":6'. 3"::39'. 4":::1'4 .~8:..t. :8;"'10 
SWAP'4-(ti-4) ,'4..;:f(rh' '~4-34 •. 4-68. 

j'. 4'-:1t.: 4';';88~ 4-98\ '~-HJ9.', 4-
", "":112" 4-t164-(118-119)!4-
, ;, ,::'" ,j '.~ ", '......., " ' " ' -' , " ' " .. -1'~2;t ;':;4.;;'125.8"':28. C .. 1, E-20, 

E-24. G-12 ., 
SWAPPED 7-3 

- 'SWAPP It·m:; '2';"4,'2-15. '4;"10. 4-116, 
, . '1;"4,'\ "G-.-:'( 9-10'). G-13 

, :"SWIT(CH' r 1·...:.~. 2,4. )2"-~15.> 3-75. 4-104, 
... ;' • ·4~·{;;1:r'H~:.o.:1113,» '5-{28-29), 7-

,~ - .3-7~. ~r":' ( 53-50).. . 8- (7 -8), 8-
,." 12.' ·8235' ;' 

SWITCHES 4-14.8":('1-:"'2). 8-5. 8-9. 
l·'~ .' ~-" :. 8-t~):8-24, 8-(34-36) 

,,' JSYMBOl>, '2-27' '3-77' . 4-64 6-( 1-3) 
"J ,~~'~5.:-7~";;~s-6>,:~ A, .. 2(8-1'0), E-12 ' 

:"SYMBOlS 1-21,. '4''':8,'' 6-1. 6-5, 7-36. 
, . "8:";32 .:8-34 ,(:'E~12, E-16 
SV-NCHFfONIZATIOtf 1.t(5:i7). 1-15. 2-2 . 

~ ~. : ,"1 ',.,- ',," i ' ·-:(;'~'1,,3' 

.' SYt4CtllfONI'Z~~'2"'7, 2-(12-13), G-4. G-
": c: ' ". "12 ": 

,.,\. SvNCHlROtUcED . 7-8 
SYNCHRON I ZUiG 7-8 

... S Y;NtAX:t~2 0 • :4 .. 4. 7 ~31 ,A-8 
.: SYSGE'N3-T8.·:4-30: 7-56 

SYSRAM 8-12. E-(3-4).· E-7. E-14, 
""E-19 ' . 

-TAg 1":'2'; 3~43. "4..53.:4-5, 4-12. 
4-73. 4-7S.4-(7S~82), 4-(119-
120) .5-1. S-9 •.. '5-(16-17), 5-

:'(33-34}:.'7.i12'.' C..:.t; E-7. E-9. E-
.-, ... ····S' " ' ..... ~,c (;;. .-, • _ ;" ~" .;; 

.-iTAG 2-2·0, 4---27,'4-64 .A-'4. A-113. E-4 
TAGGED 1-16. 2~20, 6-1. 6-(4-5). 

7-4:3" , 
, :~tAG'S"4'-64:,'e-2 

TASK 1-(5-"~) •..•. ~ 1-(9,.;.:113). 1-(12-
1'],). "'1"::{19-213), 2-(1-10). 
2-(12-16) ,2..:.'(18-19), 2-24. 
:)2L(26~27j',3";;(1~2), 3-4. 3-
(1-9), ,'3-17. 3-19. 3- (21-
24). 3-26. 3-(31-32). 3-(39-

\".f1'}';;'3-44';' 3-('46-47). 3-51, 
'3-53;'3-57,-"3-59, 3-64. 3-

66, 3-{75-76),3":(78-81). 4-
(1-4), 4-8.· .. 4-10. 4-(21-22). 

. . 4-27., 4":'(29-30). 4-( 32-33) • 
• :' "4"",,(,38''';'413) ,::,'4- (42-43). 4-48, 

4..;'(5·1 ..... -57). -'4-59. 4-(62-65). 
,'4'-(67-6S}.'4-71. 4-73. 4-83, 

';4'-"89,, ;:4~'g1 • ~4-1132. 4-104. 4-
-107.' '4''':'('10'9-11'1-), 4-( 114-

,~~ 118), "4i...12'1;".4-(124-126), 5-
2. 6-5, 7-(1-2). 7-4. 7-23, 
7-(26-27), 7-30, 7-40. 7-
(45-46), 7-(52-59). 7-66 

i(i.-. . 
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TASK 8,...2,:8'-4 •.. 8.- (6-7), 'S- (11-
14) •.. ~ 8,...16.-.8":"(19-21), 8-33. 
A-2.· .A,... (5..,,6.t.B- ( 1-2:), E3-4, 
B-(6-8)" 'B-tt10 ... t1), B-(13-
15) •. G-t·; C ..... 4 ,E"'( 3-4}, E-7, 
E-14, E- (:1.'&-21 }~., G-2, G-4, 
G- (6,...14) . 

TASKING 1-1,.1-(5-'9}. 2 .... (1-2}, 2-(4-
5), 2-1-5- 0'.4-1 1"4., ~7 -26),:8.;.,:( 5-
6>-. S.,,( 2~-:2.4:) , :G-~5, G-9 

TERMINAL 1-(11.,...12) ,,': c-t4;,.3~15 • 
.. 3--63.; r3-p·0 .... 71). 3-73. 
3.-75, 3-80, ... 4-70,.;,4-83. 
5T(2~3}. 5-9. 5-15. 5-
30.. 7 ... (1:-2J .,7"'2;0. 7-
(45-46};,7-52. 7-55. 7-
59 ;.8-1 :8-:-12;:8-::35. E-
7. E--:14 , ·G .... 3 >( .... . 

TF 1-(12-13). 1,...22,'2-21. "3--2.,, 3-
62. 3-69..: 7-:-4, 7-4·9~. ::B-(.'t-2'l. B-
(14-15)_ _ 

TIC 1-14. 1-18. 2-13.,3-39. 3-56. 
4-106. B-10 

TICS 1-14. 2·13, 3-9, 3-39. 4-8. 
4-34. 4-(105-106). 8-3, 8-
.13. a~16. 8-19. 8-:-~0j ~; .. (34-
·35}. -B-;-10 

TLCK 4-8.: . 
TM 1-(1?-14l.; 1-(19-20}f .. 2 ..... (15-16). 

3-2, 3-(39-41). 3-51. ~~-59. 3-
(63-64) • 3.,.,.19 .;8-( 1 .... ~)., Q-::( 10-
11 ). B-:- ( 14 .... 151 -' :: .. ~ 

TOKEN 1-17. 2-20. ~.2,...23. 3-35. 3-
54. 4-26. 4-70 •. 4-93. ·4..,130 

TOKENS 2,...3 •.. 2-20. 3,...54 
TP 1-(12-1~). 2.-16. 3..,.2. 3-64, B-

( 1-2 ) i' . B-:.15 .~. ~ 
TPS 4-8 .4.-45,:: 4""'l10;5;-~6). 8-3. 8-

(12-13). ~8."t6 • . 8',...·1'9, 8-30. 8-
(32-:3.6 t . --;, " L . . 

TRACE 2..,.6 r':' 3-44,.. :~3-:~46-49). 4-18. 
4"7'(.3,;8-39 r .. :.4-Q:~ •. ::B-12. G-14 

TRACES3~A6: '>oi.,;' 

TRAC I NG 3..;'( 4.4-4 (J : ( , .. 
TRANSFER: ·h,t1,2."t.13) ,:'_ +1-22. 3-2. 

3.-62 .i:; ~3.-etSQ"";' 7 0 ) • 4-31 • 
~>.1-1 •. 7'1_(4. ... 5.)'. 7-4~, 7-

. ~7-4S),..':B:.,;.(.1-5). B-(14-

.. 1.5 ) " ,;:(2-3. '1",1.0 
TRANSPARENT t"7f12.~13}.· '3-2. 3-63. 

7-52.'. B-(1,...~L B-15 

'. - U-: 

UART' 2-(8 ... 12) •. 2 . ..;22,. 2-24. 3-7. 
3-13, 4-16. A-sa. 8-1. 8-4. 
8-a. 8-13. 8-tS.8-'t9. 8 .... 37. 
8-(38-42). .B-3:. £-(7-8). E­
( 10-1.2). E-:(2.3-24) .,'E-26, 

UARTS 1-,2, 1-,6. '1 . .-10, 2-10. 2-24, 
Chapter 8 

. UNARY-· . A-8 . 
UNDERFLOW 2-2:5 ..... A-8. 

-UN 1'1. 1 .... (1.2-1S Y •.. 2-2. .2-6. 2- ( 10-
1.1)" 2-:22, 3-:-2, 3-7, 3-13, 

. ~-(3Q-:40),·.3-44.,,3-47. 3-51, 
( ,3:-:·5.~·. ,3'~ . .-e62~63)~,.: 3-(65-66), 

3-69, 3-:;7:,3. . .:.. 4..,18 ,;4~JS" .. 4-
t'ZS.-7.6,), 4::"' (.78-82 h;· ;4~8$ ... '. 7-
J3"...4).: '7..:8" .,7-12. 7-22, 7-
~3 .... }-63, 7'""'65. 8-13, 8-17, 
8..,.1.9, 8-: 23.., 8-30,'~ •. 8:-'~:4:.;: 8-

;::36,8-:45.,:: A .... 3",B-( 1-2), B-
00""12).~,,,~~(14-,t5), E-7, G­
(3-4), G-10, G-t2, G:;-,,14~ 

UNITS 1-15, 2-1.:,2",:10;'2.~2.2;':~:-:62, 
3-65. 3-73.,: .7-S . .;'(;,;:2t ... : 

U~~OCK ··'t-e7, 3-:3.3., 4"'-:(3.;;4')',. ~4--:6, 4-
.;.;'10.~.4-13; 4-(67-68). 4-(124-

·:.·12S),2C-1.. C-'"4',; ;G'"':"l4' ..•. 
UNLOCKED,~:. ~-..:S.", 
UNLOCKS 4-(124-125)_.; 

, ". UN?R.IN1ABLE7:-:20?,., .. 
m. ,: U~~B.QTEClED ~T29, 
,,' Ut;!REEE.ijENCE[):' ~. 1-21, E-12. E-16. 8-

'''':' .34 
UNRESOLVED ~.~-36_" 

,UNSIGNED ,8..:28" 
;LjPGR:ADESJ, ,,' .1.~t0 
UPL:OA~ 't-b12-t3).,{ .3-2,.3-66.8-(1-

. '" ' - ~ . ",2'}.,: ~-+t5: U· ,;;'] 
s: USP !.;3-..,,-4,.5.-t--21., r4·-,t3."f,,...38), 4-56, 8-7 

US~,::4"7~6, ~':"" '., . 

" ",' 

~':. ~.~. ~ :,:'" 

VECTOR: ::2 .... 6 .~2"'f2.4, 4-10. 4-38, 7-54 I 

.; 8-t1 . ...,2,) ,: ~"'(4-S L_)~",;,·8'i~,",,11 • 
8-16, 8-24 w 

'r .~V:ECrQR:S t~"l,~:. 2~6,,~:, ,4l~~,,'!:', ~.:4-:,>4', ;4/'":':,;11. 
: ,- A-(~8-::,39),'S,~t~~s .. ), C .... ,t.;, 

V ERS lQ,N $",.1.S. 5 -e3,0 i- 7..,.66-" E -1 8 
VIR1iUAL 2...,1.3., .3-2~, 3-:1,7;, 3-(75-81). 

7-e'(,1-.,2 ) ;~ :7:-,( S 5-r5~), H- ( 2 -3 ) 
VME 7-14 ,., '." .' 
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':, ";,\ ... ~ >~:'~ - ~ . \~ r ... ~ ~ t - f:. ,~-" , 
_~. ,~~IttG.:];.r-35. ('.:: _:. . -;-. 
. ~; S t W,ARtt.J~G.S. ,:~~:-.5,: ,~. S .. "· , 

WIND 3-(76-81). 7-r'2;. 7-(55-59). 
.', ,:~" " .' 1· ~. 1+-{.1::-3) ~. ~ ~ i, ~ ~; 

WINDOW 1:"'2. 3:.":.4~" r,~'147. 3-71. 3-
· ~ ii·"\ ;,?-~(:rj5..-t81).3 :..4-:f.:fi..1! 5-J;:.:~s7:H55-

59). SrJfl. ~~" 8-16. B-12. 
· ·~3 ... · .. ~ . ,; .:\'.' t) H~· .. :· ~ ~~\.:.. 1;;. •.. ~ (: 'i' 

WINDOWED 3-47. 3-(q'5~76) 
j~ .. Y/IN!lO,W>1NG: ,,', 3-4~7....,:. ~~l.t·'. 3-7l79o';1 '3-80. 

· ,.', r "' ?~ .~. ; - 4. 5'r';3, .... ,1-59:. ,;8-11. H- ( 1-3 ) 
WKILL 3-79, 3-81. 7-2;;, 7-57 

· 'i-i W~-o~K~ ~~l·. 7..,2.,,>. 7""S~ ',' :" .. 
WTERM 3-(80-81), 7~', 7-59 

· rot d .-. .p. "t f: ". ~ y ;... .- ~ ; ,: > ';. .., ..... "... ~; :: •• ;:~ ~~ 

'~~ .. ·X ~3~; .. ~> :~\ 
e-~ .~~:-,,~, ~;.:~ .,J~.~~ \ ~ ".,.:.t~,~ 

: .. {; .. )(Arfi":! 3;-:6.,~ 4-1,. •. i.J 4...i6." 4-1,a~:·~ :4-15, 
4-41. C-3~ 23-~ 

· ~ 8"J~B~ft.-;. 2;:.9 .... ;; 4-)1..:, 4~5\ 4-t2,~;,4-16, 
4-99. 4-113.C""i2 

r,(,: __ ;l(B F"l" . ., t 4-1_,:; 4-6;, -- ..4-12·. " 4-17';:. ,Ct:-3 
.,' ' .. XB~G'::3-4:4i ',. 3.~9, .' ~ ... 1. 4-3, 4-11. 

'~"'f18 ,. ," '44'7. 4~'9;0. C-1 
::~"XCBC. ;: .. 4~h 4...:.5 .• ~ 4:-:~1Z~ 4-19·~;·~.4-87. 
;, ',' ". '7 .. ," ~ ," C;...2,·: .:, . ",," " .. t' 

;. ;:. XCBO:; .... ;;. 4;-1.\ 4-3·;\ :' 4-.;J.~(:. 4-20:~;:4-24. 
4·~.55 .,4,-8.1:,.:: ,8-..2-7. C-2 

'.,,, XCBJ:i~ .. ;, :4:-,-1...,::, 4-a.. 4~U. 4-r2'~-22). 
4-28. J4 .... 12 .~: 'C-2f 

, ... XCBM· ~~!10. 3-14. 4 ... '1. 4-"3;.~4-11. 
. :! ~ \ "'~ ::: :' :4--12" 4'-.2\9, 4'·&5, 4-119, C-2 

XCBP 4-1. 4-5. 4-12.;.4-23. C-2 
,:XCBX\",~ 4~t,c 4-4'."", 4 .... 1-1:··. 4-2B,!' 4-24, 

4-28. C-2 
.> XCOB.~ 3~"'2'4. 3:"'7:4 •. :4--.1. 4-4;.," .4-11. 

4-25. 4-..58 .• C0-2: 
· h. "A XCf;A..-C. 4:-1 .• ; 4-,S:~ ... ' 4~13;., 4-26\~ :4-93. 

4-102. 4-130.;,,4"'131. C-4 
, >- .. ,XCHf·· ~ :4:-:1..,- 4-6;:, .. ;4-1'2'1" 4-27',' ,C-3 

XCHX 4-1. 4 .. ~4:~4,>-1~;,. 4-21. 4-28. 
r :,:; '.- ::. .1, . ., C::i-'2 , ::~ ._i' ' .... , . ' .. " 

, :; r "'~C LJ' .. ;,. 4-1:., 4 ... 6. . ,'4 .... 1.3:. 4 .... 29. 4-40, 
, ( 3 !L .. ;:; "";)' $ .... 4~ " '4'~t02.'1 .C ... A 

XCLS 4-1. 4-5. 4-.:.1,2:. 4-38. 4-83. 
!' "':1 . r.;;' , .. 4-~:8 • ~ ,8-,3;6',)" .:C:-2,·~'? '. :' 

- ,:, . X'C:P)(~, ~....a~\ 4-j..,.:, 4-t6-;. 4-1~.'i'4-31. 
4-41 • C-3; .. ~' .' :i ;' 

~:0: ~ XCT~i>; 4-1;.- ':, 4~~·.<; 4F'-{,9-1" ),,4, .... ( 32-
';:.33 ),e ·4 .... 6;2. ;4'!""1·07. 7,..27. C-1 

PAGE I-14 

':-.·:.)(08'f·.~ 6-(;2-3 y., . .,.,. 7.~C:31:-36, 8-4, 8-
~.< !;. .... ~ S(1-3-14\} ,.." &·.,:1.7·" 8-37, 8-43. 

, '::-t- < ~;;lo .E-Z,1 ,: .,. ",' -:'? 
.,t ,·.JtDEF'·O ·.~7..-(34:~) ,';.~ .• 

XDEV 2-13. 4-1. ~-~. 4-10, 4-34, 
.. ~ \.- '; . ;;1. . .t,-r-45-., 4--+·1>09~11'>0). 4-116. 4-

121. C-1 ~. 

': \\ t XDFL ~.,. '" 4-t:1t ,-:.4-:& ... '. 4.-£:1-3. 4-35, 4-53, 
>-4".1-9 a:;,2: '4,-:>.135.:;; l'C-4 

~ .)(pL.P: :; ..... 4,-~1i .. >4-&.- ,4"'::.1·3" 4-36. 4-96, 
.;-; ,'" 4~1.35. ,C ... 4·~· ",:, 

X-DMP ,; r4..:,1, 4~'4"l' ,4:'-":'1·1" 4-18. 4-37, 
• ~,~,,, • :;~. .. .>, ~4::- 9":0. Ie ~ ... 1i\ ~ ~;"~,.,;'" -

XDTV 4';-1.;" i~:. 4;,....1;·1, 4- (38-39) , 
. ~ -.. ~- ~ .. :t~,,1"" .. , r' 

XERR 2-6. 3-40. ':14:;"1,. 4-4. 4-11. 
f .. '":; .:,:2 .. ··1·4...i27." 4;,..(40 . ...,:43:». 4-53, 4-

100. 7-53. B~,1 r. C-1 
£'.x£XC': :j ... ;' 4-:1', ·i4-4:.--4-1~'1-',"· 4-41. C-1 

XEXT 1-(2"-21+ •. i~-6. 3-40, 3-74, 
';:,~~-;·L-·;'4.,.1i~-,4;..,· 4.-8.' 4-11,4-19, 

4-'2·2:, 4:"'28.,: 14-32, 4-37, 4-
! .... }:, -:::-> (4~a)"4:;"7$,-4-114, 4-119, 

7-9. 7~3 ,S";'11'. C-1 
, X"EXZ:, ' .. ',4-4.,,:4-4" " 4..,1·'1'. 4-27, 4-40, 

i . ,"' "': t. 4:';(4'2-43).) C-::t .j. 
XFAC 4-1. 4-6 ;-~-.. 1:a·/ 4-44. C-4 

; "', XFBF,·o 4,-2 .. ,' 4-Ir-,-- i4-.f3.: 4-45. C-4 
.':.~'~ X.FfN .'''4':-2~.~; 4'-6,. 4'~'2--. 4-46. 4-66. 

,4..,91.- c-a,~:; ,.' 
"~·~XFT-o "'I:' 4";2;\ 4~.4, 4.-11'. 4-47. 4-72. 

i. '~:...e:2 .,:4-·( 105';""1,06) • 4-( 122-
, " ',;.. 12~ h~ 4 ..... 1-2'7. C"'2 

" ···XFUM. 4;"2·,'" 4-4.' ',4-:1-0\ 4-48. 4-6" • 
: ",~; ~.:..&. C-1:.:. " '" c 

XGCB 4-2. 4-5. 4-:11 i .. 4-49. C-1 
: ;" ,XGCC ,,', ,2~g.,o' 4-2,' 4,-5'. 4-11. 4-34. 

" '"4:"'5-0.4:"'-V'16.fd:-'2 
' .. ': · .. XG.cP,'·_· 4,,1-.2. 4-,;~.· 4~\2-.<: 4-51. C-2 

XGCR .. ·· ,4"';;'2,:' 4~~,·>4;-1~. 4- (50-55) • 
, .. .. \ ,···~2. £;:';',1-5: ,:'.: 
::,·XG LB' '. '. 4,"';2.'~ ·Af~5'·.·4':'1a" 4-53. 4-73. 
: :;;,~; ~'-.. .:0:...·2:,'" .' >' 

XGLM 2 ... 25. 3-3. :A"';2. 4-5. 4-12. 
~:~ ,w.. q: A--54. ·C~·2" ;; .... ;: 

XGLU 3-43. 3-74. '~-2. 4-5, 4-12, 
.. :'-" ,::>" :4~2:5., 14'>;...,"4&\/: 4'r53. 4-55. 4-

~ )'".' :~:~-"L12· • .l. 4 ... 74 .. /, C,-2" .. ,; 
.. g-.,XGML>,.-·,?"4)-2~ :~"';;-5 ... ,'4; ... 7.; 4-10. 4-56. 
'~ ~ -.. <;; ; t "i"4-64~>,i C~1 .:. :' -: 

XGMP~-,:,j 2. <: '2-~ 5; '~4-2. 4-4. 4-10, 
4-57. 4-59. 4-63. 4-111. 4-
114. C-1 

( 

f 
( 
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XGNP 

XGTM 

XGUM 

XISE 

XKTB 
XKTM 

XLOF 

XLER 

XLFN 
XLIB 
XLKF 

XLKT 

XLSR 

XLST 
XNOP 

XPAO 

XPBC 

XPCB 
XPCC 

XPCL 

XPCR 

XPOC 

XPEL 

XPEM 

XPLC 

3-24,,4-2,4-4,4-11',,4-41, 
4-44. 4-58, 4~70, 4-74, C-2 
2-14, 4-2, 4-4, 4-10, 4-57, 
4-59, 4";'&3,;" 4-111,' ::4:"'114, 
C-1 " ,,' 

"4-2-;:4...;4, 4";'1'0, 4-60, 7-27, 
C-1 
4'-2-/ 4-&, ,4-13, 4-61, 4-100, 
4";'1 03.;4";' 133\:C-3 
4..:2,: 4-4;"4-10, 4-6l,C-4 
4-2, 4-4,4,...10, 4-57, 4-59, 
4-630, 4-1-11,4";'114, C-1 
3-34, 4-1, ~-6, 4-12, 4-27, 
4-64, 7 .... 50, C-3 
3-15, 4-2, 4-4, 4-9, 4-11, 
4-65, C...;1 ' ' 
'4-2·,' 4-6, 4-12,,' 4-66, C-3 
7--38'~" 

, 4-2" 14-6 ,A-13, 4-67,':4-124, 
A-5, C-4 
4-2,c 4-4·, ,4-10, 4-68, 4-125, 
7-53, A...;5" Q,..1 . 
.4-2, .4-4" (:4-11, 4-69, 4-117, 
4-1 2:6 ,0;-.1: 
4-a." 4-&,.4-12,,> 4-70, 'C-3 
4-2: 4-0',' ,4-1.3-, 4-66, 4-71, 
A...:4" ,C-4 
4-{2, '4-,4', :., 4,-,11.;, 4-4'TJ,i4-72, 
4,-,92., 4-(,105-,1:06), 4-(122-
123), 4:..t27 , ~C-1 
2-11, 4-;:2,:, 4:"'-5, 4-12', 4-24, 
4-28"(,4..:73,,,4;...103, C-2 
4-2, 4~5,c 4,- t2, 4-74, C-1 
4~2", 4-,5, 4,~12, 4-21' ,'4-75, 
4-(77-78}~ 4-8-5, 8-27, C-2, 
E-1'-'5, . :":;' t 

4-2, 4";',5/ 4,-:'1--2;, 4-1'7,':,' ~-21 , 
:~-:5 9i i'4-fi,6, ~8';...2:7, C-2 
3 .... 709-,; 4-2·,~, 4:""5-, 4-re,. ,4-75 , 
:4-(q7-r:s,~;, 7-"5,5, C-~" 

3-13. 3;':7-11:, ::4..::2, 4-5, 4-12, 
4"';1-8-, 44'(~7-78l, 7-5'5.,:.'>0-2 
4-2, 4-5, (-f2,4-(79-82), 
:e-,:2 ~" .. '." ~. :::~~< ~"f. ,,'"; >~ 

4-2, 4~5, !4.~1'2, 4- (79-82) , 
C-'2 :" ", "X 

XPMC 

XPSC 

1-(20'::21), 2-11, 3-74, 4-2, 
4-5, 4-12, 4~19, 4-22, 4-25, 
4-30, 4-53,"4-66,4-'12, 4-
(79-83),4-92,4-"10;5',4::'..120, 
C--2 i ,'-

4-2, 4-5,'4-12 '; 4-83, 4-88, 
"~":3 6, 'Coo::2 " 

")(PSF; 4-'1,'4-6, ':4;;.:f3, 4-84, 4-94, 
~' . C 4":108,C·..;;4 ,: ~ 

XPSP ,ri=~:, 4-5". 4-1'2:" ,4:-20, 4-85, 

~"'XRB'f" ,. St.'t3; 4":'2", . 4-&'; 4';;.13,' '~-86 , 
14-95','4-128', 4-132, E-14, C-

XRCN 

XRCP 

,XRON 

4',,·' .' '" 

4:;.;2, 4"':6",' 4-1'2; 4l;.;Sf,; , 7-9, 
"C-3 )'" ,'i"·", ' .. 

4-2, 4-5, 4-12, 4-30, 4-83, 
4-88, C-'2 
4-2, 4-6, 4-12, 4-89, C-3 
4-2',' 4-4,' 4-!t1;; 4-rSc;"l4-3 7 , 
4-90, C-1 
41;"'2, 4-6," 4-12'; 4-4'S:;:~'14-91, 
C-3" 

C XROT " 4..;2;,14-4;; 4-11', 4-47~S4-72, 
4-92, 4"':'( 105-106) ,4iY( 122-
tt:l31 ,4'-'1~ 7, '0 ... '2 

~/·XREF· S'~2. 6...:5', 7-{33-34)::i7-36, 
8-4, 8-15, 8-1~; 8-27, E-23 

. XRf.A·;~ 4::""2, 4-&~, 4-1'3, 4-2Er\: i4-93 , 
,,, '4'-(:130';,,:1"3-1 )" t':':4 

:"XRFP4'-~, 4J 6',' 4,...13", 4-8:4€;;' :4-94, 
.(.-1;~ 8 " '00014 

:XRLFl '4"':3, 4'-'6,~ 4';';'1'3'", 4-EW;:"<4-95 , 
,4-97,'4-1-28,::4"'£132, E-14, C-

",;, 4 : '::i ,i 

,~> ~XR~f\', 4-3/' 4-&, ,4-1-8; 4-4"f~),:"4-96, 
C-4 ,~" i· 

,i,,;XROO,:3....;'13, 74 ... ·3,·4:,;..,6·:. 4-1;:a:;,':~-97, 
k-It " C·:':4'" i';~ ." -

,': c;;";")(Ro?~ 4...'3,/ 4-,&,.,: 4, .. '1'3", 4-'9'S/ A-4 , 
'.,,' -? '~4. t.;.~- ~,,~ ,:-:':;: %,~;, 

rXRPSC "".' 4-'3l';·'4-.S', . 4 .... 1·2", 4-1'6rJ '4-99, 
>.::i ,~." .4'-1'1~3 ,C;..2: '.,: ", 

XRSE 4-3, 4-6, 4-1~~, 4-40, 4-61, 
, ,.f-'1-0'e, ~4"';103 4-133,:"8-15, 

:.s-=20,,:;"8:""-38 , '8-43, 8-(45-46), 
'''-2- (10'.-;.1,1,.,), 1$-7,4, 4-2,,4-5, --:,8 

4-1:2,:, 4-47-;\ 4-{20-22), 4-29, 
4-5,9,4' ... 7;2 ,4:-{,,79-82,}·r' '4-85, 
4-92, 4"::105,,' ''4-119. 4-123, 
4-127,' 8'''':27,: U-,'2 

.' -- 0-3" ',:0 ? " j 
XRSR 4~-{:3-4),~;,~:-4-f:l\i;,"'f4-101. C-1 
:X R s::r ,.;, 4-3' " 4.-6", '4"-1,2 , 4',:,,:1U~'2, 4-

107, C-3" 
XRSZL; ;4;...3;, 4-6, 4-13, 4-61i:;:4 .... 100, 

'" ,- 4-103, '4-133" :t>-3 
XRTE 4-(3-4), 4-11, 4-104, C-1 
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XRTM 4-(3-4), 4-11, 4-34, 4-47, 
4-72, 4-92, 4-(105-106), 4-
(122-123), 4-127, C-2 

XRTP 4-(3-4), 4-11, 4-106, C-1 
XRTS 4-(3-4), 4-10, 4-107, 4-115, 

C-1 
XRWF 4-3, 4-6, 4-13, 4-84, 4-94, 

4-108, C-4 
XSEF 2-15, 4-(3-4), 4-10, 4-34, 

4-109, 4-116, 4-121, C-1 
XSEV 2-15, 4-(3-4), 4-10, 4-34, 

4-104, 4-109, 4-110, 4-116, 
4-121, C-1 

XSMP 2-12, 2-15, 4-(3-4), 4-10, 
4-57, 4-59, 4-63, 4-111, 4-
114, C-1 

XSOP 2-8, 2-10, 4-3, 4-6. 4-8, 
4-10, 4-13, 4-53, 4-112, A-
4, C-4 

XSPF 4-3, 4-5, 4-12, 4-16, 4-99, 
4-113, C-2 

XSTM 4-(3-4), 4-10, 4-57, 4-59, 
4-63, 4-111, 4-114, C-1 

XSTP 4-(3-4), 4-10, 4-107, 4-115 
XSUI 2-(15-16), 4-(3-4), 4-10, 4-

34, 4-45, 4-(109-110), 4-
116, 4-121, C,,:,,1 

XSUP 4-(3-4), 4-11, 4-69, 4-117. 
4-126. C-1 

XSWP 4-(3-4), 4-10, 4-109, 4-118, 
C-1 

XSZF 4-3, 4-6. 4-12. 4-58. 4-119. 
C-3 

XTAB 4-3. 4-5. 4-12. 4-(119-120). 
C-2 

XTEF 4-(3-4). 4-10, 4-34, 4-(109-
110). 4-116, 4-121. C-1 

XUAO 4-(3-4). 4-11. 4-47. 4-72, 
4-92. 4-(105-106). 4-(122-
123), 4-127. C-1 

XUOT 4-(3-4). 4-11. 4-47. 4-72, 
4-92. 4-(105-106). 4-(122-
123). 4-127. C-2 

XUlF 4-3. 4-6. 4-13. 4-67. 4-124, 
A-5. C-4 

XUlT 4-(3-4). 4-10. 4-68. 4-125, 
A-5. C-1 

XUSP 4-(3-4). 4-11. 4-117. 4-126, 
C-1 

XUTM 4-(3-4). 4-11. 4-41, 4-92, 
4-(105-106). 4-(122~123), 4-
127. C-2 

XWBF 4-3. 4-6. 4-13. 4-86. 4-95, 
4-128. 4-132, C-4 

XWOT 
XWFA 

XWFP 

XWlF 

XWSE 

4-(3-4), 4-11, 4-129, C-2 
4-3, 4-6, 4-13, 4-26, 4-93, 
4-(130-131). C-4 
4-3, 4-5, 4-13, 4-26, 4-93, 
4-(130-131), C-4 
4-3, 4-6, 4-13, 4-86, 4-95, 
4-128, 4-132, C-4 
4-3, 4-5~ 4-13, 4-61, 4-100, 
4-103, 4-133, 8-15, 8-20, 8-
33, 8-(43-44), 8-46, C-3 

XWTM 4-(3-4), 4-11, 4-134, C-2 
XXBIOS 3-16, 7-54, 8-(1-9), E-17, 

E-(20-21) 
XXBIOSU 2-12, 8-1, 8-(38-42), H-3 
XXBIOSW 8-1, 8-(43-49) 
XXFRMT 7-2, 7-25, 7-(63-65), 8-(46-

XX lOGO 
XX PARK 
XZFL 

47), 8-49 
7-2, 7-66 
7-2, 7-67 
4-3, 4-6, 4-13, 4-135, C-4 

- Z -

ZERO 1-7, 1-(12-13), 1-17, 2-4, 
2-6, 2-8, 3-2, 3-9, 3-24, 3-
32, 3-49, 3-57, 4-3, 4-6, 4-
13, 4-16, 4-25, 4-30, 4-(32-
34}, 4-(38-39), 4-44, 4-57, 
4-(61-62}, 4-64, 4-71. 4-75, 
4-83, 4-86, 4-89, 4-(99-
100), 4-103, 4-(107-108), 4-
(120-121), 4-128, 4-130, 4-
133, 4-135, 6-3, 8-25, 8-35, 
A-8, A-10, B-(1-2), B-7, B-
15, C-(3-4), G-1 

ZM 1-(12-13), 3-2, 3-67, B-(1-2), 
B-15 

c 
( 


