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ABSTRACT

Software was developed at the U.S. Air Force Academy to support
development of the USAFA/8086 microprocessor system. There are three
primary modules consisting of the non-disk operating system (USAFAS6),
the disk operating system (D0OS86), and the disk interface software
(DISK86). The first two modules are written in PIM86 while DISKB6 is
written in ASM86. An operator's manual is included as an appendix.
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INTRODUCTION

The software for the USAFA/8086 was written at the U.S.
Air Force Academy between August 1978 and April 1980. This
software was written to the degree possible in a modular
manner using PLM86, a high order lanquage. The following
personnel were responsible for the indicated modules with
system software integration and debugging performed by Cap-
tain J. Pollard:

USAF86 Non Disk Operating System Captain J. Pollard

DOS86 Disk Operating System Lt P. Fitzjarrell
Lt G. Rosenberger

DISK86 Disk Interface Routines Lt D. McGrath

It is the purpose of this report to publish the software for
future reference while at the same time providing drawings
of the interrelations between procedures and short verbal
descriptions of routine usage beyond the heavy comments pro-
vided in the actual code itself. The figures and diagrams of this
report show only the interfaces between the various software routines and
do not imply timing or sequencing information in any way. Figure 1 shows
the intermodule relations.

USAF86
, DIAGNOSTIC

T ’ USE ONLY
5 |

——4 DISK86
r_____

FIGURE 1. MODULE REIATTIONSHIPS
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I. USAF86 - THE NON-DISK OPERATING SYSTEM

The MON86 operating system was designed to support the
various basic debugging functions considered desirable in a
microprocessor system. Based upon the basic structure of
the simple operating system supplied with the MCS-86 kits,
this highly expanded and modified software module supports
the following specific operating system commands:

Substitute

Execute (Go)

List to the Console Memory Data

Print to the Microprinter Memory Data

Set a single breakpoint

Clear the existing breakpoint

Fill a memory block

Move a memory block

Convert a binary formatted floating point number to its
ASCII representation and display the result
T - Test (Invoke the diagnostics sub-module)

ORHMQWOEHO®
tr Ly b e

In support of these commands within USAF86 there exist eight
separate submodules supporting the main module USAF86:

l. Line Printer module

2. Console module

3. Arithmetic module

4. Console Switch/Led module
5. Diagnostic module

6. Command module

7. Interrupt Service module
8. Timer Module

Figure 2 shows the basic relations of USAF86 and its
modules.
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USAFS86

GLOBAL
DECLARATTONS DT AGNOSTIC
PRIMARY st
COMMAND
INTERPRETER .
N r T
CONSOLE
LINE 1/0
PRINTER MODULE
MODULE
N
ARTTHMETTC TIMER
MODULE F—  wobuie
L INTERRUPT
CONSOLE
SWITCH/LED poE
MODULE
COMMAND
" | MODULE
il
FIGURE 2. USAF86 SURMODULE RELATIONS




Each of the submodules will now be diagrammed and discussed.
The 1line printer module is shown in Figure 3. The module
provides initialization capability (LPSINIT), plus the capa-
bility to output a single character (LPSOUTSCHAR), a byte
(LPSOUTSBYTE) , a word (LPSOUT$SWORD) , a string
(LPSOUTSSTRING), blanks (LP$BLANKS), a carriage return and
line feed (LPSCRLF), or a newline which consists of a car-
riage return, linefeed, and two blanks (LP$NEWLINE).

1LP$INIT
LP$OUTS
j CHAR

Lp$oUT$ LP$oUTS LP$BLANKS LP$CRLF
STRING BYTE

B L

—
p$OUT$w0RD LP$NEWLINE

FIGURE 3. MICROPRINTER SUBMODULE RELATIONS




At o e o

it L it au. LAY

e

i VR

2 A e i O b AT M

The console I/0 module is the most complex of the submodules
including some routines of a rather miscellaneous nature
such as DELAY, DELAYSLONG, DISK$BUSY, INTSINIT, and
SIOSINIT. Some of the routines could have been (and perhaps
should have been) placed in other modules. The module basi-
cally provides the capability to retrieve and transmit data
to either a serial or parallel console system. Figure 4
shows the relations of the various output procedures,

CRT$ SERIAL$
oUT CHAR$
ouT

——

S10$ S10$
CRLF CHAR$
ouT
l ., .
SI0$ ST0
PROMPT S10$ ouTs $
NEWLINE J our$
BYTE STRING
L~ l
DISPLAY$ STO$OUTS
DATA$ WORD
ARRAY

FIGURE 4. CONSOLE SUBMODULE OUTPUT PROCEDURES
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Pigure 5 shows the console submodule input procedures.

USER$IO$
GET$CHAR

FORCE$
UPPER$
CASE
SUPPRESS |
$BLANKS
SI0$
BYTE
SI0$
WORD
S10%
ADDRS
FIGURE 5,

CONSOLE SUBMODULE INPUT PROCEDURES




. In addition to these routines the module also contains « . |
i SIOSHEX and SIO$SVALIDSHEX which create or determine the
validity of hexadecimal characters.

4 The arithmetic module is relatively straight forward.
This module provides a simple, though not necessarily op-
1 timal, method of communicating with the aM9511 Floating
Point Processor board. Figure 6 shows the procedures.

i ATU$OUTS ATUS$ING ATU$CMNDS ATU$STATUS
WORD WORD WORD WORD
1 CONVERT$
] 108
FLOAT

FIGURE 6. ARITHMETIC SUBMODULE }
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The console switches/leds submodule consists of only two in-
N dependent routines READ$CONSOLES$SWITCHES and
3 WRITESCONSOLESLEDS. The timer submodule is almost equally
simple consisting of three independent routines used to ini-
tialize the timer (TIMERSINIT), load the timer (TIMERSLOAD),
and read the timer (TIMERSREAD).

S10$GO SIO$EXAM ,.STO$DISPLAY, MEMORY$ MEMORY$
: $MEMORY FILL MOVE
) 1 ! ) J
3 . "4
; CONSOLE I/0
SUBMODULE
L
. I I b
1IST$ BREAKPOINT BREAKPOINT
MEMORY $SET $CLEAR
1 L
LINE PRINTER
SUBMODULE

FIGURE 7. COMMAND SUBMODULE
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The interrupt service submodule consists of eight pro-
cedures of a rather simplistic nature to artifically service
the 8259 Interrupt Controller“s requests plus four pro-
cedures to handle the system interrupts associated with the
non-maskable interrupt, overflow errors, division by =zero,
and the software breakpoint. Additionally, a procedure is
included for interrupt vector initialization.

The €inal submodule to be mentioned is the diagnostic
module. This unit serves as a secondary control character
interpreter allowing the user to test many of the features
of the hardware. Essentially these procedures interact only
through the console I/0 module. The tests are best classi-
fied by function as shown in Table 1.

TABLE 1. SYSTEM DIAGNOSTICS

FPUNCTION CONTROL TYPE
Ramp DACS R Hybrid
D/A driven by A/D H Hybrid
Hybrid Accuracy L Hybrid
Led/Switch Echo Cc Console
Keyboard/CRT K Console
Led Ramp E Console
LSI Circuits I System
Memory Test M System
APU Test A System
Discrete 1/0 D System
Timer T System
Floppy Disk F System

The basic operating system, USAF86, reserves certain memory
locations by absolute allocation. These are shown in Table
2,

TABLE 2. ABSOLUTE MEMORY ALLOCATION

ABSOLUTE MEMORY LOCATION FUNCTION

00000 to 00003 Divide by 2ero Interrupt Vector
00008 to 0000B NMI Vector

0000C to 000OF Break Point Interrupt Vector
00010 to 00013 Overflow Interrupt Vector

00031 to 00034 Current Disk Track Storage
00036 to 00037 IOPB Address Storage

00080 to 0009F Interrupt 20 to 27 Vectors

00100 to 00117 APU Scratch Pad Storage

i
3
:
i




3 The folle<ing pages contain the heavily commented 1list-
k| ing of USAF86 plus the associated cross reference listing.
‘ To conserve paper no assembly code listing is provided.




PL/M-86 COMPILER  uSFF-3e JORPR B9 PAGE 1

ISIS-11 PL/M-8o ¥4 1 COMPILATION OF MODULE USAFBe
NO OBJECT MODULE REQUESTED
COMPILER INYOKED BY: PLMB6 :F1:CURRNT. SRC DATE(3@ APR 88> NOOBJECT

P it b g
A BAR RN

STITLEC'USAF-86°) LARGE OPTIMIZE(2) XREF SYMBOLS INTVECTOR
1 USAF86 . DO;
- /% THIS SOFTWARE WRS WRITTEN AT THE
UNITED STRTES RIR FORCE ACRDEMY
3§ . DEPARTMENT OF ELECTRICAL ENGINCERING
i ‘ (USAFA/DFEE) IN SUPPORT OF RESEARCH SPONSORED
p ! ' BY
f. J SEILER REREARCH LABORATORY &
! : THE AIR FORCE FLIGHT DYNAMICS LRBORATORY.
THE ORIGINAL STRUCTURE OF THIS PROGRAM WRS
MODELED ON THE INTEL CORPORATION. DEMO-86,
SOFTMARE SUPPLIED WITH THE PURCHRSE OF THE
NCS-86 HARDMARE PACKAGE. THIS OPERATING SYSTEM
IS INTENDED FOR USE ON THE USRFR/8886 MICROCOMPUTER
SYSTEM, WRS COMPILED, LINKED. AND LOCATED USING THE
INTEL MDS-314 SOFTWARE PACKRGE. THIS SOFTWARE WAS
: NRITTEN OVER THE PERICD FROM AUG 1978 TO MAR 1980 BY
R "~ CAPT JOE POLLARD WITH SIGNIFICANT CONTRIBUTIONS FROM
3 : o MEMBERS OF THE CRDET WING OF THE USAFA.
E » ' THE PROGRAM IS MODULAR IN NATURE CONSISTING OF THE FOLLOWING
- PRIMARY MODULES (SEE SYSTEM SOFTWARE DOCUMENTATION FOR
ADDITIONAL DETRILS):
1) MICROPRINTER MODLE
2) AMS541 ARITHMETIC MODULE
3 . 3) CONSOLE 1/0 MODULE
A - 4) COMMAND EXECUTION MOUULE
. : 5) INTERRUPT SERVICE MOCLULE
: €) COMMAND DISPATCH MODAE
7) DIRGNOSTICS MODULE
8) TIMER INTERFRCE MODWLE
9) DISK INTERFACE MODULE
10) HYBRID INTERFACE MODULE
11> CONSOLE SWITCH/LED INTERFACE MODULE
42) GLOBAL DATA DECLARATIONS */

12 N
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<+ THE B-TE Uvflr T5 JST0 A5 8 HOLOING QUELE FUP CONSILE
INFUT %
DECLARE INT$YECTOR (189> PGINTER AT (80%3H);
DECLARE
CHAR  BYTE PUBLIC:
DECLARE
TRUE LITERALLY “@FFH".
FALSE LITERALLY ‘980w’
DECLARE
SIOSCMND +) BYTE DATA  GSUFPBCOTRUKNERID ;
/% THE AMS311 APU CONTROLLER USES I/0 PORTS 18,12, AND 14 /
DECLARE
ALUSAUTOSFOPT LITERALLY ‘@814H,
ALUSCOMTROLSPORT LITERALLY “8812H°,
ALUSDATASPORT LITERALLY BA18H";
/% THE SYSTEM USART IS LOCATED AT I/D PORTS 2L AD 3. IT IS
CONFIGURED BY SOFTHARE FOR RSYNCHRONMIUS, 8 BIT, NO PRRITY, 6%
CLOCK TRANSMISSIONS. BAUD RATE IS HRRDWARE SELECTRBLE. ThD
STOP BITS ARE USED. »/
DECLARE
SIO$STATSPORT LITERALLY ‘GB@23H" .
SIOSDATRSPORT LITERALLY ‘BROH
SINE324SMODE  LITERALLY - BCEN,
SI0$3201$RST LITERALLY “@4BH",
SINSR251$CMND  LITERALLY /@29,
STOS$RXRDY LITERALLY -82H ',
SIOSTHRDY LITERALLY “@1M’;
/% THE SYSTEM INTERRUPT CONTROLLER ¢2293R) JCLUPIES 17D
PORTS B AND 2 OPERATING IN THE 3086 MODE HS R SINGLE
CONTROLLER. »/
DECLARE
INTSMASKSPORT  LITERALLY ‘@92H’,
INT$STATSPORT LITERRLLY ‘v@i6H" .
INT$ICHL LITERALLY "313H"
INTS$ICHZ LITERALLY “a2eH”,
INTSICW4  LITERALLY “0BFH".
/% THE LINE PRINTER IS AT 1/0 PORT FC »/
DECLARE
LPSSTATUSSPORT LITERRLLY "30FCH',
LPSCATR$PORT  LITERALLY ‘@OFCH-.

DECLARE
BREAKSPOINTSDATAL2) BYTE:
DECLARE
BREAKSPOINTSFLAG BYTE:
DECLARE
CONSOLE BYTE:
DECLARE
ASCIL(#) BYTE DATR (B122456739RBCOEF "\
DECLARE
RETER[SK LITERALLY “20H".
RSCR LITERALLY 70DH".
RSLF LITERALLY ‘9RH"
ASBL LITEPALLY “2eh7;

/% THE THREE FOLLOMING STRUCTLRES APE NECESSARY T Alidd THE
OPERATING SYSTEM T HAVE INDIPECT ACCESS TO #EMOR< »/
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PL/M-B6 COMPILER  USHF-3¢
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GLOBAL DRTA DECLARRTIONS

DECLARE
MEPORYSPREGLSPTR  POINTER PUBLIC,
ARG1 STRUCTURE (OFF HORD, SE5 WORD)
AT (SMEMORYSARGASPTR),
MEMORYSARGL BASED MEMORYSARGLSPTR BYTE:
DECLARE MEMORYSARG2$PTR POINTER,
ARG2 STRUCTURE (DFF WORD: SEG WORD) AT (@MEMORYSRRG2SPTR),
MEMORYS$ARG2 BRSED MEMORYSARG2SPTR BYTE,
DECLARE BREAKSPOINTSPTR POINTER,
BXPTR STPUCTURE (OFF WORD: SEG WORD> RT (BERERK$POINTSPTR),
BREAKSPOINT BRSED BREAKSPOINTSPTR BYTE;
/+ THE PARALLEL 1/0 CONSOLE IS AT I/0 PORTS FO AND FL w/
DECLARE
KEYBDSSTRTSPORT LITERALLY “00FLH’,
KEYBDSDATASPORT LITERALLY ‘00FOM’,
CRTSPORT LITERALLY ‘BBFEMH’,
KEYBDSRDY LITERALLY “8aH’;
DECLARE
CONSOLESSHITCHSPORT LITERALLY ‘@GOFEH’,
CONSOLESLEDSPORT LITERALLY ‘@0OFEN’;
/* TIMER IS SET UP TO BE BINARY 16 BIT MODE 4 #/
DECLARE
TIMERSCONTROLSPORT LITERALLY ‘9937H’,
TIMERSBASESPORT LITERALLY ‘@931H‘,
TIMERGSMODESWORD LITERALLY 034H°,
TIMERLSMODESWORD LITERALLY /@74H",
TIMERZ$MODESWORD LITERALLY ‘9B4H";
DECLARE
. DISCRETESIO$PORTL LITERALLY ‘@@F3H’,
DISCRETES$IOSPORT2 LITERALLY ‘90FAH’;
DECLARE ‘
10PB WORD PUBLIC AT (@@@36M); /* INPUT OUTPUT PRRAMETER BLOCK FOR DISK [0 =
DECLARE
DERR BYTE, FTERR BYTE EXTERNAL: /¢ DISK ERROR WORDS *»/
DECLARE
MAINPROGRAM LABEL PUBLIC; /+ BOOTSTRAP ENTRY #/
DECLARE
(ERROR, NEXTSCOMMAND) LABEL PUBLIC;
DISK:
PROCEDURE EXTERNAL; :
/% THIS PROCEDURE IS THE DISK DRIVER PACKAGE WHICH COMMUNICATES
NITH THE WESTERH DIGITAL 4791 DISK CONTROLLER. THIS FROCEDURE
IS WRITTEN IN ASM8E SINCE PARTS OF IT ARE TIME CRITICAL »/
END;
DECLARE
DISKSTRACK (4 BYTE PUBLIC AT (08231iH);
DECLARE
DISKSRERDY LITERALLY “80H7,
DISK$STRTUSSPORT LITERALLY /98C8H/,
DISKSCOMMANDSPORT LITERALLY 98CaH‘,
DISKSRESETSPORT LITERALLY /@8C4H',
DISKSDRIVESPORT LITERALLY "@3COM';
/% THESE DEFINITIONS DEFINE THE 1/0 SPACE OF THE DISK CONTROLLER
AND ARE USED WHILE INITIALIZING THE DISK SYSTEM &/
RERDSDRIVER -
PROCEDURE EXTERNAL;

3BAPRED PAE 3
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Wy SLRIVER
FROCEDFE £ TEANAL,
ENL-

RENAMESTR IVER:
PRICEMRE EXTERMAL:
END:

ERASESDRIVER
PROCEDLFE E4TERNFL.
END:

ATTRIBUTESCHRNGES(PIVER -
FROCEDURE EXTERNAL:
END:

INITIRLIZE:

PROCEDURE EXTERMRL:
END.

DIRECTORYSLIST:
PPOCEDMMRE EXTERNAL.
END.
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$SURT{TLE + "MICOOFRINTER MOLWE
/% THIS MODULE IS DESIGNED FUR USE WITH 8 CENTRONICS MICROPRINTER
WITH PARALLEL INTEPFRCE #/
Z THE PRINTER [5 INITIALIZED BY SELECTING 20 CPI AND NO UNDERLINE
MOOE OF OPERHTION »/
LPSINIT:
PROCEDURE;
OUTPUT(LPSTATASPORT )=160;
QUTPUT(LPSDRTR$PORT )=16Q;
QUTPUY (LPSDRTASPORT )=359;
END;
LPSOUTSCHAR -
/% ONE SROUMENT TYPE BYTE — ASCII CHARACTER TO BE PRINTED »/
PROCEDURE(CY PUBLIC;
DECLARE C BYTE: :
/% THE LINE PRINTER READY BIT IS MOMITORED ON BIT 1 OF THE STRTUS
PORT. »/
DO WHILE (INPUT(LP$STATUSSPORT) AND 82H)>(08;
END:
/% THE CHARACTER TO BE XMITTED IS THE SEVEN LSBS WHILE THE
BB IS /HE STROBE WHICH IS SOFTWARE PULSED ACTIVE LOW */
OUTPUT(LPSDRTRSPORT)=C OR 89H;
OUTPUT(LPSDRTA$PORT)=C .AND 7FH;
OUTPUT(LPSDRTASFORT)=C (R S0H;
END:
LPSOUTSBYTE :
/% ONE RRGUMENT TYPE BYTE — THE HEX BYTE WHICH [5 TO BE
INTERPRETTED TO ASCII AND THEN PRINTED +/
PROCEDUREBY PUBLIC;
DECLARE B BYTE;
CALL LPSOUTSCHRAR(ASCII(SHR(B, 4) AND BFH));
CALL LPSOUTSCHARASCII(B AND @FH));
END;
LP$OUTSHORD :
/% ONE ARGUMENT TYPE WORD — THE HEX WORD WHICH IS TD BE
INTERPRETTED 7O ASCIT AND THEN PRINTED »/
PROCEDURECN) PUBLIC;
DECLARE W WORD;
CALL LPSOUTSBYTECHIGHIN?);
CALL LPSOUTSBYTECLON(NY);
END;
LPSOUTSSTRING : :
/ZTH0 ARGUMENTS POINTER, BYTE -- THE POINTER TO THE RSCII STRING
TO BE PRINTED NG THE NUMBER OF BYTES IN THE STRING */
PROCEDURESTRSPTR, N PUBLIC;
DECLARE STRSPTR POINTER, (N.I) BYTE,
STR BRSED STR$PTR{1) BYTE:
DO I=8 TO N-L
CALL LPSOUTSCHAR(STR(I));
END;
END:
LPSBLANKS :
/% OME FRGUMENT —THE NUMBER OF BLANKS TO BE PRINTED »/
PROCEDURE (N7 PUBLIC;
DECLARE (1, N> BYTE;
DO I=1 T0 N:
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END:
END:
LP$CRLF
/% NO ARCUMENTS - AN ASCII CARPIAGE RETURN IS SENT T0 THE LINE
PRINTER. A LINE FEED IS ARUTOMATICALLY INSERTED BY THE HARTMARE +/
PROCEDURE PUBLIC:
CALL LP$OUTSCHAR(RSCR
END;
LPSNEWLINE :
/% ND ARGUMENTS - R CARRIRGE RETURN, RUTOMATIC LINE FEED, AND TiO
BLANKS RARE SENT TO THE LINE PRINTER %/
PROCEDURE PUBLIC;
CRLL LPSCRLF:
CALL LPSBLAMKS:2);
END:
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DELAY
JHNE ARGUMENT -~ THE & OF [TERATIONS AT 4 MHZ GPERATING IM

EPROM ERCn ITERATION TAKES APPRUX 15 MICROSECONDS. */
PROCEDURE (U PUBLIC v
DECLARE C BYTE:

D0 WHILE C>0,

C=C-1;
END;
END:

DELAYSLONG
/910 ARGUMENTS -— A FIXED LENGTH DELAY ROUTINE USED WITH
CRT 1/0 ROUTIMES. »/

PROCEDURE PUBLIC;
DECLARE [ BYTE
DO =4 70 6
CALL TIME(D);
END:

DISKSBUSY: PROCEDURE; /¢ TNIS PROCEDURE WRITS FOR THE DISK TO BE NOT SUSYs/
CALL DELAY(2B);

IFCCCNOTCINPUT(DISKSSTATUSSPORT) )) AND DISKSREADY)CO0BM) THEN

RETURN: ’

DO WHILE (NOTCINPUT(DISKSSTATUSSPORT)) AND 81H) O 6
END;
END DISKSBUSY:

INTSINIT: :

/% SETS UP THE INTERRUPT CONTROLLER AT POWER ON. »/
PROCEDURE:

OUTPUTCINTSSTATSPORT )= INTSICHL:

/% DELAYS ARE NECESSARY TO ALLOW LSI CIRCUIT RECOVERY ¢/
CALL DELAY (29);

OUTPUTC INTSMASKSPORT )= INTSICN2;

CALL DELAY(20);

GUTPUT (INTSMASKSPORT)=INTSICi4;

B

SIOSINIT:

/% SETS UP THE USART AT POMER ON. »/
PROCEDURE;
OUTPUT(S10$5TATSPORT )=680H;

CALL DELAY(29);
OUTPUT(SIOSSTRTSPORT )=0;

CALL DELAY(2);

/% ISSUE AS SOFTWARE RESET »/
OUTPUT(SIOSSTATSPORT)=SI0$82519R5T;
CALL DELARY(28);

/% SELECT THE DESIRED MODE OF OPERATION »/
OUTPUT(SIO$STATSPORT Y=S10$3251 $HODE;
CALL DELAY(20);
OUTPUT(SIOSSTATSPORT )=S10$5251 SCMND;
END;

SERIALSCHARSOUT - .
/% ONE ARGUMENT — TYPE BYTE -~ THE BYTE TO BE “MITTED BY THE
USART  THE XMITTER IS CHECKED AND IF READY THE CHPRACTER IS
UTPUT. »/

PROCEDUREC) PUBLIC;
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el BRE OBYTE.
L WHILE DN T SIOFSTRTHFIRT ) AND STOSTNRIV =9
£l
UTPUT L STOSORTASPORT 2=;
£ND:
CRT$OUT:
/% ONE ARGUMENT- TYPE BYTE—— THE CHARRCTER TO BE DISPLAYED ON THE CRT »/  PROCEDUREC)> PUBLIL
DECLARE € BYTE:
2% QUTPUT THE CHRRACTER WITH THE MSB (STPORE» LOW (ACTIVE) */
C=C AND 7FH;
QUTPUT(CRTSPORT)=(;
/#DELRY 13 ITERATIONS FOR EVERY CHARACTER »/
CRLL DELAY(12;
/% QUTPUT THE CHARACTER WITH THE STROBE HIGK »/
QUTPUT(CRT$PORT)=C OR 80H;
/% DELAY LONGER FOR SPECIPL CHARACTERS SEE YIDED INTERFACE SPEC +/
IFC(C=aCHY OR (C=1CH)) THEN CALL TIME (6);
IF ((C=1BHYOR{C=0RH)OR(C=1AH) DR (C=10HOR(C=BDH) YTHEN CALL DELAVSLONG:
ELSE
CALL DELRY(13);
END;
SERIALSCHARSIN:
/% READ A CHARRCTER FROM THE USART WHEN PERDY */
PROCEDURE PUBLIC:
DO WHILECINPUTC(SIOSSTATSPORT) AND STOSR<RDY»=8;
END:
/% STRIP THE PARITY BIT »/
/% RESULT IS RETURNED IN CHIR »/
CHAR=INPUT(STOSDATASPORT ) AND 7FH:
END;
KEYBDSCHARS IN:
/% RERD CHARACTER FROM THE PARALLEL XEYBOARD WHEN AVRILABLE */
PROCEDURE PUBLIC;
DO WHILECINPUTCKEYBDSSTATSPORT) AND KEYBDSRDY 3=9;
END;
Z¥STRIP THE PARITY BIT »/
7% RETURN THE RESULT IN CHAR */
CHAR=INPUT(KEYBUSDATASPORT) AND 7FH;
END
FORCESUPPERSCRSE :
/*IF A LOWER CASE CHARACTER IS DETECTED THEN FORCZ UPPER CHSE */
PROCEDURE PUBLIC:
IF (CHAR>=61H> AND (CHRP {=7RH) THEN CHRAR=(HAS -2
END:
SINSOUTSCHAR :
/% INE ARIGIMENT -- TYPE BYTE -- ASCTI CHARACTER 77 EE
DISPLAYED AT THE CONSOLE #/
PEOCEDIPE (L) PURLIC:
{ECLARE T BYTE:
IF COMIMLT=] TZ% CAcL ZERTOLE 978 7.
TR OCONSOLERD TWEN oL CRVEIT .
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Cloe TR
SEINE RRTHIMENT-- TYPE HGRD--HEX WORD TO BE DISPLAYED ON THE CONSOLE s/
PYTEDURE {1y MBLIC,
VETLARE W WIRD
. STOSUUTSBYTECHIGHCW) );
DAL STOSQTSBYTELOWNY );
Erpn
STOENTSSTRING:
2% THD RRGUMENTS--POINTER. BYTE—THE POINTER TO THE STRING TO BE
DISPLAYED ON THE CONSOLE AND THE # OF CHARACTERS TO BE DISPLAYED. #/
PROCEDURE <STR$PTR. N> PUBLIC:
DECLARE STRSPTR POINTER, (N, I: BYTE.
STR BASED STR$PTR (1) BYTE:
{0 1= T0 N-L
O STUSOUTECHAR(STR 1) );
END
END:
SIO$GETSCHAR -
/% READ A CHARRACTER FROM THE CURRENT CONSOLE »/
PROEDURE PUBLIC
IF CONSOLE=1 THEN CALL SERIALSCHARSIN;
IF CONSOLE=2 THEN CRLL KEVBDSCHARSIN:
CALL FORCESUPPEPS$CASE:
/% ECHO THE CHAPACTER TO THE CONSOLE */
CALL STO$DLT$CHARCHAR);
2 IF THE CHARACTER WRS AN X AEORT THE COMMAND IN PROGRESS */'
IF CHAP="%' THEM GO TO NEXTSCOMMAND:
END.
SIOSMLIDSHEY
A« THIS FUNCTIONAL ROUTINE ¥ERIFIES R BYTE AS A VALID ASCII
REFRESENTATION OF R HE< CHARACTER (0-9.A-F). =»/
* PROCEDURE M) BYTE PUBLIC:
DECLAPE H BYTE: ’
IFC @/(=H BND Ho=79’) OR (“A“C=H AND W(='F*) THEN
RETUN TRuje:
ELSE
RETURN FALSE;
oHD:
CI0$HEY:
*% THIS FUNCTIONAL ROUTINE RETURNS R HEX NUMBER GIVEN R VALID
ASCIT REFRESENTATION. »/
PROCEDURE (C) BYTE PUBLIC;
DETLARE C B-TE:
=0 =2
IF © (=5 THEN RETURN C;
ELSE RETURM € - 7;
Enp.
SIO$ETSEYTE: ,
/% THIS ROUTINE MUST HAYE A VALID CHARACTER QUEUED IN CHAR ON
ENTRY.  THIS ROUTIME OBTRINS ¥ YALID HEX BYTE FROM THE CONSOLE
[F POSSIBLE. »/
FRCCEDURE BYTE PLELIC
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g ~
| |
| a2 fa
# ‘e ABIRT N TheRID CARPRCTERS &
M2 70T SOFALIDSRE S CHAR o THEN GO TU ERROR: S
27 2 g =8
% o PRCY THE NEX BYTE OWLY ONE BYTE 1S RETURNED
' COMSISTING F THE LAST TWO vALID ENTRIES #/ N
[ 28 2 U0 WHILE 310$YALIDSHEACCHAR
| 2 2 B = SHL{E. 4,45 1G8$HE R CHAR % .
3 A9 3 CRLL SIOSSETSLHAR; i
1 21 2 END.
3 "o 41T CONDITIONS APE CR.ELANK, OR COMMR »/
/ A2 2 IF CHAR ~ RSCR OF CHAR = ASBL OR CHAR = *, THEN RETURN B; o
£ 214 2 8) T0 EPROR: 1
ns 2 END: '
A6 1 STOSIETSHORD.
% ROUTINE GETS A WORD FROM THE CONSOLE. ADDITION AND SUBTRACTION
RRE PERMITTED OF A SECOND WORD PRIOR TO ENTRY. #/
PROCEDURE WORD PUBLIC;
A7 2 DERLARE CSRAYE. W) WORD. OPER BYTE:
218 2 OFER = ‘47
249 2 W=8;
29 2 SAYE = B
2% FORM P WORD ALWAYS PLACING THE CURRENT WORD IN SAVE »/
g 24 2 00 € TRUE:
2 3 DO WHILE SIOSYALIDSHEX(CHAR);
‘ 222 4 SAYE = SHLCSAYE. 4) + DOUBLE(SIOSHER(CHAR) 3
4 24 4 CALL SIOSGETSCHAR;
25 4 END:
A IF b 2k INITIAL INPUT STORE IN W %/
26 2 IF OPER="+" THEN
i 7oz W= N+ SRYE:
3 ELSE
X JATHERMISE SUBTRACT »/
22 3 U= W~ SRVE:
4 /4 TERMINATES ON COLON. COMMA. OR BLANK #/
4 pry B IF THAR=ASCR OR CHAR=":’ OR CHAR="," OR CHAR=ASBL THEN RETURN W:
| 3 3 IF CHAR="+" R CHAR='-" THEN
3 22 3 o
3 212 4 OFER = CHAR:
214 4 SAVE=D;
25 4 ML
! o)
/% ABORTS IF ENTRY IS NOT VALID THROUGH SYSTEM ERROR ROUTINE */
3 2% 2 30 7O EVRIR.
1 27 3 CALL SHO$GETSCARR: .
28 2 N
23 2 BN
249 1 SID$IETSRLLR:

<o FITIME GETS AN ADDRESS (SEGMENT:OFFSET) ONE ARGUMENT—TYPE WORD--
H UEFRULT SEGMENT. */
EROCEDURE(DEFAULTSBRSEY PUBLIC:

241 2 DECLARE DEFR TSEASE WORD:

247 7 AL 283 = UEFRULTEBASE: N
2 W) OFF = SIUFEETSWORD: o
242 ) WHILE (iR = -,
w3z TR SIOBEETIIHAR,

21
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248
2w
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249

251
28
23
254

257
]
268
262
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269
279
2"
272
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SI0gl NS
S QUTPUTS N BLANKS TO THE CONSULE #/
FRQCEOREiNg FUBLIC:
DECLARE 1 ND BYTES
D) 1=t TN
€ALL. STOFOLTSCHAR(ASBL )/
ENC: ’
EHD:
STMCRLE
4 JUTPUTS A CARRIRGE RETURN, LINEFEED TO THE CONSOLE »/
PROCEDURE PUBLIC:
CALL SIUFOUTSCHARCASCRY;
IF CONSOLE=L THEN CALL SIDSOUTHCHARUASLF);
IF CONSOLE=Z THEN CALL CRT$OUTC(1BHY;
IF CONSOLE=2 THEN CRLL CRTSOUT1AH);
ENG;
SIOSHEWLINE -
/% TPUTS R CARRIAGE RETURN, LINE FEED TO THE
CON3OLE +/
PROCEDURE PUBLIC;
CALL SIO$CRLF;
ENC
PROMPT:
/4 OUTPUTS A LINEFEED, CR, AND ASTERISK TO THE CONSOLE */
PROCEDUFRE:
CRLL STO$NEWL INE;
CALL SICSOUTSCHAR(RSTER[SK);
END;
DISPLAVSTHTRSARRERAY:
PROCEDIWE R, Ny PUBLIC:
/% THIS PROCEDURE DISPLAYS N DATA BYTES IN HEX BEGINNING
AT PUINTER A EYERY 16 BYTES STARTS R NEW LINE */
DECLARE F POINTER. N 8¥TE, [ BYTE, M BYTE:
DECLARE 3 BRSED A (1) BYTE:
0D WHILE TRUE:
IF (ixi6r THEN M=16;
ELSE
H=N:
H=h-M:
00 1=9 T0 M-1;
CRLL SIGSUUTSCMRRY " 7 )i
CALL STOROUTSBYTEABLD) ).
CAL. SICEUTSCHARL” ~
CALL STOENERLINE.
[F M{48 T9EN RETURN:
Exi.
£
rin: "".Ei.'.'t!‘o
ICENTIFIES THC LUN:;ULE fAS EITHER A SERIAL DEVICE (1 RA
Fa»-u EL DEYICE & DURING SYSTEM INITIRLIZATION. FIRST
G2 TE TO FRESENT ﬁ CHARACTER 1S SELECTED AS THE CONSOLE. #/

22




A il

e aGrit

Fors
29
295
297

238

3

292

284

285

397
393

3o

Kak]
ok
315
216
n?

Lod bag 0ad #8) oo

[CVRN (VIS V)

[o% I O AN (N ()

L3 WD pLEed
IR SORSTATSRGRT) AND SIOSRUOVIC THEN CONSOLESL:
1P INPUT S EOSSTATSRURT AMD KEYEDSROY)CO8 THEN CONSOLE=2:

£np:

s STRIF FARITY, STORE RESIAT IN ChAR #/

IF CONSOLE =1 ThEN CrAR=INCUT(SIOSDATASPORT) AND 7FW:

IF CONSOLE =2 THEN CHAR =INPUT(KEYBUSDATRSPORT) D 7FH;

TRl STOSTUTSCHARCHRP

v WOTE: THE TTY WILL ALWAYS APPEAR READY IF USART 1S NOT IN THE
SYSTEM SIMILARLY THE KEVBOARD LOOKS RERDY IF KEVED STATUS PORY

15 REMOVED. */

ENDs

SUPPRESESBLANKS

PROCEDURE FUBLIL;
¢ THIS PROCEDURE GETS ONE CHARRCTER FROM THE CONSOLE
SUPPRESSING ALL LERDING BLAWCS. »/

CALL SIN$GETSCHAR:

D0 WHILE CHRR=ASEL:

CRLL SID$GETSCHAR:

EME:

ENx:

USERS IDSGETHLARR.

POOCERZ FuBLIC,
4 TS PROCEDURE 15 IDENTICAL TO SIUSGETSCHAR BUT
DOES NOT RBORT RUTOMRTICALLY ON THE CHARRCTER X =/

IF CONSOLE=L THen CRLL SERIRCSCHARSIN

1F UONSQLE=2 TwEN CALL KEYBLSCHARSIN:

CALL FOWCESUPSTRECASE:

LALL SIDSOUTSCHAR(CHARY;

BN
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34

319
320

321
KXk}

324
325

326

327

329
3
& |
3R

13
324
15
76

37
322
339

340
34

342
42
244
195
306
347
2

342

ro o

o [l A I L% N £ )

LB A B AS I S ] Ll oS B LR DV AN ]

[l A I\ ]

[N I SN S R (% BN 6 B (N

AT ' o T S MU 3 A o A 0 4 Ui e ok A

i RN TR YT R
St AR 5T0Rcl SAPOMENT IN LOWEST AUDRESSED BYTE »/
5 3Ry it FLINT WORDS MuST STRRT IN R LOCATION WHERE

THE THO L3B°S ARE ZERC 1 EI, 9,4.8 O0R { RS THE LAST DIGIT. »/
RLUSCOTEROR
% l¥en AN AFBITRARY ALORESS (SEG:OFF) FIND AN ADDRESS USED BY THE APU
A0 OUTPUT 4 BYTES OF DATA AUTOMRTICALLY TO THE AFU. »/
PROICEDURE  FLTSPDR Y PUBLIL,
(=CLAPE FLT$ADN FOINTER;
DECLARE FLT$PTE POINTER:
FLTSAOR= STRUCTURE.UFF WORD. SEG WORD) AT (@FLTSPTR);
FLTSPTR=LTSADP.
7% TRUNCATE THE 4 MSB RND IS5UE RDDRESS TO CONTROLLER FOR
RJTO XFER TO AMOS1L »/
FLT$RORS. OFF=FLTSADRS. OFF+SHL (FLT$RDRS. 9EG, 47
QUTHORD: ALUSHUTOSPORT »=FLTSRORS. OFF AND OFFFCH;
EMD;
ALUSINSHORD
/% SAME AS REOVE EXCEPT THE XFER IS FROM THE APU INTO MEMORY »/
PROCEDUREFLT$POR) PUBLIC;
DECLARE FLTS$AUR POINTER;
DECLARE FLTSPTR POINTER,
FLYSADRS STRUCTURECUFF WORD, SEG WORD> RT (@FLT$PTR);
FLTSPTR=FLT$RADP:
FLTSADRS QFF=FLT4RDRS. OFF+SHL(FLTSAORS. 5EG. 4);
OTHORD ALUSAUTOSPORT »=(FLT$RIRS. OFF RND OFFFCH) OR 2901H;
END:
ALUSCIMNDSWORY -
F¢ ONE ARGUMENT——FN QM534 INSTRUCTION CODE »/
PROCEDIPE (B> PUBLIC:
DECLARE B BYTE:
OUTPUT (RLUSCONTROLSPORT )=B;
END:
ALUSSTATUSSWORD .
A FUNCTIONPL ROUTINE WRICH RETURNS THE AHS511 STRTUS WORD »/
PROCEDLRE BYTE PUBLICS
RETURN INPUTRLUSCONTROLSPORT);
END:
COMVERTSTO&FLORT .
/% OPERRTING SYSTEM ROUTINE USED TO DISPLAY FLORTING POINT NUMBERS
0N THE CNSTLE #/
PRPOCEDURE (N) PUBLIC; /» ONE ARGUMENT TWPE BYTE IF @ THIS ROUTINE
DISPLAYS THE FLORTING POINT NUMBER POINTED TO
BY MEMERRGISPTR. »/
DECLAPE N BYTE: :
DECLARE FLTSADRS POINTER. FLTSADR STRUCTURE(OFF WORD: SEG WORD) AT (@FLTSRDRS),
FLTSDATR SASED FLTHAOR: <4y BYTE;
J# USES MEMGRY AT 99160 AS SCRATCH PRD »/
CECLARE SCRATCAcY . BYTE AT 109198);
CECLARE ONE(d: BYTE RT (981d4H);
DECLARE TENv4+ BfTE AT (0ilosn);
DECLRRE UNES<4: BYTE OHTR Y0OH, BFFH, OFFH, BFEH);
DECLARE R MOSTSTEN.4> BYIE AT (DB119H>; ’
DRETLARE = A0STSTENS(4) BYTE DATA (94K, 9FH BFFH, OFFH);
TECLARE Tehaidr BYTE DATA (944, 9RaH, ik, DBH),
DECLARE R25¢4: BYTE RT (B@laCH);

24
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IF N=@ THEW GO T FLOATINGIDISPLAY:
CALe SUFFRESSEBLANKS;
J% GET AN ADDRESS; DEFRULT SEG 1S ZERO #/
CRLL SIOSGETSALOR- 825
FLORTINGSDISPLAY-
COUNT=82H:
FLT$ADR OFF=ARGL OFF AND BFFFCH;
FLT$SADR SEG=ARGL SEG:

IF (FLTSDATAD:=0) AND (FLT$DATA(1)=8) ARD (FLTSDATA(2)=8) AND

(FLTSDATRLZ)=8: THEN GD TD ZERGS$EXIT;

/#« SET UP SCRATCH RRER »/

i 1=8 70 3.

SLRATCHY [h=FLTSDATAC] »;

OHE T s=0NES 14,

ALMOSTSTENC L »=ALMOSTSTENS 1 3;

TENLD=TENS I %

e

/% STRIP THE MAMTISSR SIGN */

MSISN=SCRRTCHE) AND 98H;

SCRATCHWD: = SCRATCHLA) AND 7FH:

% CHECK FUR A NUMBER GREATER OR EDUAL TO ONE AND LESS THAM

TEN IF GREATER THRN TEN 0lVIDE REPEHTEDLY BY TEN INCREASING

THE EXFONENT APPROFRIATELY. IF LESS THAN ONE MULTIPLY BY TE

DECREASING THE EXPONENT ERCH TIHE */
TSTHLPL - CALL RLUSCUTSHORD (BRLMOSTSTENCBY );

CALL ALUSOUTFWORD @SCRATCHIDD );

CRLL ALUSTMNDSHRDCLIHY: /%9, 99-SCRATCH »/

CALL ALUSTHEUORC @RES @) );

1F (RES(A» AND 28H) O @ THEN GO TO DIVIDESLOOP;
TSTSLP2-CALL ALUSDUTSHIRDBONEL9) );

CALL RALUSOUTSKIRDCRSCRATCHIBY )

CALL ALUSCINDSHORD C1LH);

CRLL FLUS INFHORD/BRES @) );

IFEREZB) AMD 234y = @ THEN GO TO MOLTSLODP;

3 T PRICESS:
ML TSNP

E/PS$SION=1:

COUNT=COUNT+1,

CALL ALUSOUTSHORD @SCRATCH) );

CALL FLUSCUTSHORDCRTENCD) )i

CALL ALUSTMNDSHORE (12M);

CrLL ALUS INSWORD! @SCRATEHLD) 1

33 T) T3P
DIvIDES 0

Er3310M=9;

CENTELINT+L

IRLL LU TSR0R D @SCRATCH A 15

AL AL SRl @TENC ) 45

DRI R O T DTR KL TY

TR AL T EWOPD @3CRATCHLY v
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L)
12
+
-4
o
)
&

VTS Teg teallS3A DIGITS OFF 8% NULTIPLYING AND INTEGERIZING #/

R e i
V]
D
0
T
v

CHUL AL ST S R0 @SIRATCH D) );
M = 70T
IF =8 TrEn Q0 TO By$PASSSMUALTIPLY,
CALL RLUSOUTSHOR[CBTENLE) ),
44 Crcl ALUFCHNESWORDOLZRY, /% MULTIPLY BY TEN »/ )
489 BYSFEISSMALTIPLY: )
. CALL ALUSCMNDSWORL(A7H); /% PUSH R CORY »/ '

L

&
[N I PSRN PN (V)

. 45 3 CALL ALUSCANCSWORDLLEM): % FIX IT %/
: 497 2 CALL ALUSCMMDSIORDOIPHD: /% PUSH A COPY #/
| 4t SRYE IN S ARRAY »/
2 488 3 CALL ALUEINSIORD (WOISPLAYSCHAR):
3 e 3 SRYESDTSPLAY( {3 =DISPLAYSCHAR(3);
£ 49 2 CALL PUSCHNDSHORDUACH); # FLORT THE FIXED COPY o/
] 41 3 CALL RLUSCMNDSWORD(11H); A SUBTRACT #/
E 412 3 END:
. a3 2 CALL STOSBLANKS(3);
¥ J% QUTPUT THE STGN OF THE MANTISSR #/
i I a4 2 IF MSIGNY @ THEN CALL SIDSOUTSCHARC'-/); A
: ELSE
; 415 2 CALL SIDSOUTHCHARC+*Y;
| /% QUTOUT THE MOST SIGNIFICANT DIGIT »/
E 447 2 CALL STGSONTSHARCASCI](SAVESTISPLAY(E)) );
1 A% QUTPUT THE DECIMAL POINT #/
2 H3 2 CALL SIOSOUTSCHARC” “ 3
1 % QUTPUT THE REMALIDER OF THE MANTISSA »/
419 2 ol 1=t 10 7
2 3 CALL SIO$OUTSCHAPCASCITCSAVESDISPLAYCI)));
, L7, S NG
! /% FIND THE E~PONENT *¢
i ' 422 2 EXPA= COUNT MCD 18,
¥ 423 2 COUMT=COUNT 40,
4 424 2 EP2= LOUNT WD 1%
2% QUTEUT A BLANK *¢
3 45 2 CALL SITSOUTECHAR (™)
3 /¢ QUTPUT AN E FOR ExPONENT »/
| 42 2 CALL SINSUTSERAR (E’);
3 /¢ QUTRUT THE ExPONENT SIGN */
47 2 IF EXP$5IGNC.3 THEN CALL SIUSOUTSCHARC =/ );
' ELSE
. 29 2 CALL SIN$OUTSCHARL 47 %;
X /% QUTPUT THE EXFONENT #/ ,,
3 } 439 2 CALL SIOSUUTSCHAPCRSCLICEAP2) s !
% <1 2 ZALL S1080UTSCARRASCIICEYPLY Y '
432 2 PETLRN:
42 2 2ER03E 1T
(ALL STHEBLANKS(S): :
43¢ 2 CALL SITIUTSSTRING(@( /0, voood £+09 ), 12); v
435 2 NI i
$INCLUCE ¢ F1 CONSOL Py
- ]
I
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o s
3 © 5T BE
= ce STINES AL di THE CONSULE SWITCHES TO ~ -
s BT =2RC oD THE CINSTLE LELS 70 BE WRITTEN USING SYSTEM CALLS ¢/
i 435 1 = PERUSCINSLESSWITIMES.
| = PRUTENLRE WOPD PUBLIC. .
- a7 2 = RETHON TN [ONSILESSHITCHSPORT . B
428 2 = B '
3 479 1 = WPITESCONSOLESLEDS: )
4 = PROCELHPEYALUE » PUBLIC:
;| 48 2 = DECLARE YRLUE WOPD:
3 “ 2 = 20 TWORD¢ CONSTLESLEUSPORT » =Y RLUES -
42 2 = END:
.? FINCLUDE C-FL TIMED. FLlt)
~ 3
g
i {
: E

D,
gt

A L [ el

i GO il
.
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$AETIILD TIPS M
LI Lo 13 bevciOred FOR THE 8253 TIMER USED IN THE

SRR 2820 3YSTIA GLoBrl DECLARATIONS OF THE
TIME~ thE «FDS AND TISER PORTS ARE REQUIRED
FOP COMPILATION, &/

TINERFINIT
PRIWEDURE:
QUTPUTH TINERSCONTRIL SPORT ) =T IMERBSMOUESNORD;
CALL CELAY(2);
OUTPLT ( TIMERSCONTROLSPORT »=T IMERLSMODE SWORD:
CALL DELAW 2
OUTPJT{ TIMERSCONTROL SPURT ) =T THER2$MODE SHORD;
CALL DELAY.2);
END:

TIMERSLOGD
PROCEOURE “VALUE, Ny PUBLIC;
DECLARE VALUE WORD: N WORD, DRTR$PORT WORD;
IF N>2 THEN GO TU TIMERSERROR;
DATASPORT=T IMERSBASESPORT4N#2;
QUTPUT(DATR$PORT Y=LON(YALUE);
CALL DELAY:-2);
OUTPUT: DATR$PORT Y=HIGH( YALUE);

TIMERSERROR:  TALL SIOSNESLINE;
CALL SIO$OUTSSTRING(®(‘TIMER LORD ERROR- ), 16);
END:

TIMERSRERD:
PROCEDURE (N> WORD PUEBLIC:
DECLARE M WORD. DATASPORT WORD, YALUE WORD. A BYTE:
IF N> 2 THEN GO TO TIMESERROR;
DATASPORT=T IMERSBASESFORTH2;
A=INPUT (DATASPORT
YRLUE=SHL {DOUBLEY INPUTCDATASPORT)). 8 + DOUBLE(A);
PETURN YRLUE:

TIMESERROR : CRLL SIOSNEMWLIME:
TALL STOSOUTSSTRING(@(/ TIMER READ ERROR’ ), 16);
END;

SINCLUDE (:F1:DIRGS. PLNY

28
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Bfais DT T

FE2TIE DIRINGITIL Mt
CINTRING TESTS uriCd ALLOW THE ARNIPULATION
OF 45R {003 SYSTEM COMFONENTS INCLUDING:
1. HEMGRY TEST {1
20 DRC BRKE TEST (R

v 080 T ALC Ik <L

5% CONSOLE LelvswITCH {C»
6+ LS CIRCUIT YEST (D)
7o CEYED TONSLE TEST Wk
8 TIMER TESTLT:
9. AP CONTRILLER TEST (B)
19> APy TEST <R)
14 DISIRETE 1/0 LOOP TEST (D)
12) COMSOLE LED RAMP TEST (E)
12) DISk IOPB-HARDMARE TEST (F)
THE MOALE 1S INVOKED FROM THE COMMAND MODE BY ENTERING T.
A SECONDARY COMMAND IS REQUIRED TO ENTER R SPECIFIC TEST.
CHRPACTERS ARE IHCICATED AT THE END OF THE LINES ABOVE »/
HMEMORY$TEST
PROCEDURE /* THIS TEST DOES NOT GUARANTEE NO MEMORY FAULT
IT IS MERELY MUCH LESS LIKELY »/ -
/% ROUTINE TESTS RAM MEMORY WITHIN R REGUESTED SEGMENT
FOP FIRST FAILED LOCATION */
DECLARE TEST BYTE:
CALL SIOSOUTSSTRING/B( EMORY TEST').10);
CALL SIO$HEYL INE
CRLL SIDSDUTSSTRINGER: ENTER STARTING RDDRESS: 7,23
CALL STO$ETSLHAR:
CALL SIOSGETSHODRcA):
TEST=TRUE:
D0 WHILE TEST=TRUE -
MEMDRY$PFGL=05H; /% WRITE ALTERNATING BITS (81918461) TO EACH LOCATION »/
CALL DELAY(1:
IF MEMORYSRRGL O S5H THEN TEST=FALSE: /* YERIFY THE DATA WRITTEN »/
MEMORY$PRG1=0ARH: ¢ WRITE OPPOSITE PATTERN (10161648) »/
CALL DELRY(43); .
IF MEMORYSRRGL {O ORFH THEN TEST=FALSE; /» VERIFY DATA WRITTEN »/
ARGL OFF = ARGL OFF + 1/« INCREMENT THE OFFSET »/
IF ARGL OFF = 00999H THEN GO TO EXITSDONE: /# VERIFY NOT AT THE MAX OFFSET &/
END:
ARG OFF-ARGL OFF-1: /% IF ERROR DECREMENT OFFSET AND PRINT WARNING »/
CALL STOSNEWLINE,
CRLL STOSULTHSTRINGC@: “‘MEMORY FAILED AT “ ) 17);
CHLL STOSOUTSHORDCARGL. SEG);
CALL SINENTSCHARL 1
CRLL STO$OUTSWORD ARGL. OFF »;
CRLL SIORUTESTRING(@C WITH THE YRLUE /). 160
CRLL SI0$0UTEBYTE MEMORYSARGL )
CHLL STOSHEMCINE. ’
ELITSDONE GO TO HEXTSCOMMAND:
ENgx
I : */
DRCSRAMPSTEST
PROCEDURE, /x STRRTING FROM @ VOLTS AND GOING TO +108 AND
THEN 70 =100 gRCK TO ZERD FOR GIVEN DAC. A RISING

2
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TRIMNGLAP WAYE WETH ND SRPERFECTIONS SHOULD BE
DRSERWED BY MOWITORING

[ECLARE [ WioRle. A WIRU, BRSE WORD:

CALL STO$OUTESTRING @ "ANP DRCS ), 8);

R=0.

CALL STOSMEWSLINE:

CRLL SIOSUUTSSTRING (@(/ENTER PORT NUMBER:/),18);

CRLL STOSGETSCHAR

BASE=S10$GETSUORD:

DO WHILE TRUE:

GUTWORD BASE »=R;

A=A+ /% DACS USED ARE 12 BIT #/

CALL DELAY.2);

ENO:

END;

DACSADCSLOOP-

PROCEDURE: /# TRANSFERS CH X RDC TO CH ¥ DAC +/
DECLARE INPORT WORD, OUTPORT WORD:

CALL SIOSUUTSSTRING(@: “YBRID LOOP-), 19);

CALL STOSNEMSLINE:

CRLL SIOSOUT$STRING(®( "ENTER DAC PORT:‘),15);
CALL SINSGETSCHAR;

QUTPORT=ST0$GE T$WORD;

CRLL SIOSNEW.INE;

CALL SIOSOUTSSTRING(R('ENTER RDC PURT:‘). 15);
CRLL SIO$GETSCHAR;

INFORT=STO$GE TSHORD:

D0 KHILE TRUE:

OUTWORD GUTPORT )=INWORD{ INPORT )

CALL DELRY(2);

END:

END

CONSOLESLEDSSHITCHSTEST:

PROGCEDURE;
. /% CONSOLE SHITCHES ARE SENT TO THE CONSOLE LEDS »/
CALL SIOSOUTSSTRING(®: ONSOLE LEDS/SWITCHES ), 20);
DO HHILE TRUE;
QUTHORD CONSOLESLEDSPORT )=INNORD CONSOLESSHI TCHSPORT);
ENE:
ENL:

CONSOLESLEDSPAMP -

PROUEDURE:

/% CAUSES THE CONSOLE LEDS TO COUNT UP CONTINUDUSLY #/
DECLARE A WORD:

CALL STOSOUTSCHARC7FH);

CALL SIOSOLTSSTRING(@('CONSULE LED RAMP ), 16);
A=6;

00 WHILE TRUE:

DUTWORD CONSOLESLEDSPORT »=R;

CALL DELAY$LONG:

A=f+l;

END;

ENE.

DACEITSADCSIN

PROCECURE:
/% CAUSES A GIVEN CHANWEL OAC TO BE SET AND RERD BY THE

30
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33933 I 2
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B
SECIES

DERINGIY LD e

SAME CHANNEL RDC TD CHECK FOR SYSTEM ACCURACY /
DECLAFE W kORD. B8 WORD. C WORD, T WORD, A WORD:
CALL STOSOUTSSTRING(R: "O0P TEST ), 8)i

T=0@20. /» TOLERANCE VALUE »/

LOCPD:  CALL SIOSNERLINE:

CALL SIOSQUTSSTRING(B(/ENTER DAC VALUE: /), 47);/« NUMBER IS
ENTERED IN HEX, TWO'S COMPLEMENT s/
/% SAMPLE VRALUES---
99%0H -- 0.0 VILTS
7FFFH —- 188. 0 YOLTS
FFFFH == SLIGHTLY NEGATIVE (LSB)
S090H — -100.9 VOLTS
4080H -~ 5.0 YOLTS #»/
CALL SIOSGETSCHAR;
W=SI0$CETSWORD;
CALL STOSNEWLINE;
CALL SIOCSOUTSSTRING(@ENYER PORT NUMBER: ),19);
CALL SIOSGETSCHAR: ’
B=STO$GE THRD;
OUTRORD(B)<W;
CALL DELAYSLONG:
C=IMIORD(B);
f=R-C;
IF X127 THEN R=256-R; /+ 127 IS MAX POSITIVE NUMBER
STATEMENT TAKES ABSOLUTE VALUE */
IF A> T THEN GO TO ERROR$DETECTED:
ELSE
G0 TO LOOPD,

ERRORSDETELTED:

CALL SIDSNEWLINE: .

CALL SIOSOUTSSTRING(@(/HYBRID LODP ERROR WAS GREATER THAN TOLERANCE—'), 46);
CALL SIOSOUTHHORD(R);

60 TO LOOPD:

END;

APUSCONTROLSTEST

PROCEDURE; /= QUTPUTS A NUMBER FROM ENTERED LOCATION TO RPU
AND THEM RETPIEVES IT TO ANOTHER MEMORY LOCATION
FOR YISURL COMPARISON #/

DECLAPE (A, B) POINTER;

CALL SIDSOUTSCHAR(7FH);

CALL SIOSIUTSSTRING(OC/APY CONTROL TEST’),16);

CALL SIOSNEWLINE

CALL SIOSOUTSSTRING(@¢/ENTER RDDRESS OF FLOATING POINT MUMBER /), 39);

CALL SICSGETSCHAR;

CALL SIO$GETSRDDR(D);

A=MEMORYSARGLSPTR;

CALL ALUSOUTSWORD(MEMORY$SARGLSPTR);

CALL SIOSNEWLINE; i

CALL SIOSOUTSSTRING(@C/ENTER TRANSFER RDDRESS ), 23);

* CALL SIOSGETSCHAR:

CALL SIO$GETSADDR.@);

B=MEMORYSARGLSPTR;

CALL ALUSINSWORD( MEMORY$ARGLSPTR);

CALL SINSNEWLIME:

CALL DISPLRYSDATASARRAY (A, 4); 7+ DISPLAY ORIGIANL VALUE AND
THE RETRIEVED VALUE »/

31
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CALL DLIFLRYSOATHEAPRAY B, 405

GO O NESTH] I

ENL:
LSISCIRCUITSTEST

PROCEDURE;

A% ALLOMS THE READING AND WRITING OF REGISTERS IN LSI CIRCUITS USING THE CONSOLE SHITCHES AMD THE
KEVB'm *.".

DECLARE A WORD. B BYTE;

CALL SIC$QUTSSTRING(®('NTEGRRTED CIRCUITRY/),19);

AGAIN:  CALL SIOSNEM.INE:

CALL SIOSOUTSSTRING(®: ‘ENTER PORT NUMBER /), 18);
CALL SIO$GETSUHAR,
A=S10SGETSLORD;

REDO:  CALL SIOSNEMLINE; /+ SET CONSOLE SWITCHES PRIOR TO WRITE t/
CALL STOSDUTSSTRING(R('TYPE R TO READ- W TO WRITE /).27);
CALL SIOSGETSCHAR: /+ REJECT IF CHAR IS NOTR OR W ¢/
IF (CHAR O ‘R7) AND (CHAR O “W’) THEN GO TO REDO: .
IF CHAR = ‘R’ THEN OUTPUT{CONSOLESLEDSPORT)=INPUT(R);
ELSE
OUTFUT(AX=INPUT (CONSOLESSWITCHSPORT):

GO TO AGAIN;
END;
KEYBDSCONSOLESTEST
PROCEDURE;
DECLAPE TEST BYTE. | BYTE;
DECLARE ALPHA(*) BYTE DATAC(’ WF&IIJKLWQRSTIMWZMW )]
CALL SICSUTSSTRING(@<’EYBORRD DISPLRY TEST/),20);
CALL STOSNEWLINE:
CALL SIOSUUTSSTRING(R(ENTER THE EXRCT SAYE DATA’), 25);
CALL SIOSNEWLINE:
CALL SIOSCUTSSTRING(®ALPHA(B), 36);
CALL STOSNEMWLINE;
TEST=TRUE;
1=8;
.00 WHILE TEST=TRUE;
CALL USER$IOSGETSCHAR;
TF{CHARCALPHRC(IY) THEN TEST=FALSE;
I=1+1
IF I=36 THEN RETURN:
END;
CALL STOSNEWLINE;
CALL SI0SQUTSSTRING(®(/KEYED ENTRY ERROR ), 17);
CALL STOSNEWLINE
GO T NEATSLOMMAND;
END;
TIMERSTEST:
PROCEDURE;
CALL SIOS$OQUT$STRING(@¢/ IMER TEST-),9);
CALL STOSNEWLINE;
CALL TIMERSLOAD(1088, 8);
CRLL TIMERSLORD(1009, 1);
CALL TIMER$LOAD(1860, 2);
END;
APUSTEST:
PROCEDURE;
/# CRLCULATES THE SUM OF 2 @ AND 3.9 AND DISPLAYS
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PL/R-35 COMPILER  irF-id

BIRHDST i

3 AR 00 PAE 2

: PfwiLE |
. .
' Yy 3
g 2 THE FEIULT TO CONSILE #/ .
2 649 2 = DECLARE ARL4) BYTE DATACE2H, 8OH, B3H, 09H); K
| 658 2 = DECLARE B3¢4) BYTE DATRIB2H, BCRH, BOH. BOH); )
i 81 2 = DECLARE Ai4) BYTE AT (B9120H); '
62 2 = CECLARE B 4) BYTE AT (B2124H); B
652 2 = DECLARE C(4 BYTE AT (BR128H); : ‘
&5 2 = DECLARE I BYTE: :
55 2 = CALL SIDSOUTSSTRING(RU'PY TEST*), 7)i - g
65 2 = CALL SIOSNEWLINE; Vo4
657 2 = DI=eT03
68 3 = ACD=ARCE .
| 659 2 = B(i =BB(1; ' 2
660 2 = END; . :
661 2 = CALL ALUSOUTSHORD(ER); 4
. 662 2 = CALL ALUSOUTSHORD(8B); 4
63 2 = CALL ALUSCMNDSWORD(16H);
664 2 = CALL ALUSINSWORD(BC); : k.
665 2 = NEMORY$ARGLSPTR=6R; N
666 2 = CALL SIDSCRLF; .
667 2 = CALL CONVERTSTOSFLORT(8);
668 2 = CALL SICSOUTSSTRING(RC’ + /),3); v
669 2 = MENORY$ARLSPTR=06; 2
670 2 = CRLL CONVERTSTOSFLORT(®); : o
671 2 = CALL SIGSOUTSCHAR( =" ); © g
3 672 2 = MEMORYSARGLSPTR=6C;
g 62 2 = CALL CONVERTSTOSFLORT(@);
674 2 = CALL STOSHEMLINE;
6% 2 = END;
676 1 = DISCRETESIOSTEST:
A = PROCEDURE;
s /# CONNECT THE DISCRETE QUTPUTS TO THE
, = DISCRETE INPUTS TO RUN THIS TEST. #/
" 67 2 = DECLARE A WORD;
i 68 2 = CALL SIOSOUTSSTRING(R(’ ISCRETE 1/0 TEST), 16);
679 2 = - CALL SIMSNEWLINE;
6B 2 = A=8;
681 2 = DO WHILE ACHFFFFH;
62 3 = OUTHORD(DISCRETES I0SPORTA)=A;
© 683 3 = DUTHORD(DISCRETES [0$PORT2)=A;
64 3 = IF INWORD(DISCRETESIOSPORTI)OA THEN GO TO DISCRETESERROR;
66 3 = IF TNWORD(DISCRETESIGSPORT2)OA THEN GO TO DISCRETESERRORZ;
68 3 = R4
69 32 = B j
69 2 = DISCRETESERRIR:
- = CALL SIOSNEWLINE; :
i 61 2 = CALL SIOSOUTSSTRING(@CDISCRETE TEST 4 FAILED—"), 24);
| 692 2 = CALL SIOSOUTSMORD(A); _
i 693 2 = GO TO NEXTSCOMAND: - B
! 694 2 = DISCPETESERROR2: ;!
= CALL STOSNENLINE;
} 665 2 = CALL SIOSDUTSSTRING(@( DISCRETE TEST 2 FAILED—), 24);
| 6% 2 = CALL STOSTUTHHORD(A); '
1 697 2 = GO T NEXTSCORMAND; S
68 2 = N )
639 1 = DISKSTEST.

PPOCEDURE:




PLAM-GE CHEILER  707-i:
PIRGHDSTIC ALE

% RLLOWS THE TESTING OF THE DISK SUBSYSTEM
BY DIPECT CONTROL THROUGH THE DISK DRIVER PACKAGE »/
CALL SIOPNLTSSTRING @ LOPPY DISK'),10);
CRLL SIOSNENLINE:
CALL SINSOLTSSTRING(@(‘ENTER IOPB- /), 12);
CALL SIOSGETSCHAR.
10PB=ST0$3E T$HORD:
CALL DIs:
END:
DIAGNDSTICS:
PROCEDURE;
DECLARE SECSCOMMAND(*) BYTE DATR(/MRHLCIKTBRDEF’);
DECLARE <I,J)> BYTE:
CALL SIOS$DUTSSTRINGI®C'EST ‘MODILE"), 18);
CRLL PROMPT;
CARLL SUPPRESSSBLANKS;
J=-4;
D0 1=0 T0 12
IF CHAR = SECSCOMMANDC(I) THEN J=I;
END:
IF J>427 THEN GO TO ERROR:
DO CRSE J; )
CALL MEMORYSTEST;
CALL DACSRAMPSTEST;
CALL DACSADCELOOP;
CALL DACSOUTSROCSIN:
CALL CONSOLESLEDSSWITCHSTEST;
CALL LSISCIRCUITSTEST:
CALL KEYBDSUONSOLESTEST;
CALL TIMERSTEST:
CALL APUSCONTROLSTEST;
CALL APUSTEST;
CALL DISCRETESIOS$TEST:
CALL CONSOLESLEDSRANP;
OALL DISKSTEST;
END:
END;
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PLASS COFILES  WSFT-an 30 PR 00 PAGE 24 A

CIENAND ST INE S

$SUBTITLE! COHARND ROUTINES )

e e e

736 1 S8
g PROCEDURE:
737 2 CALL STOSOUTSSTRING(RL 0 <AURS) 1, 8);
‘ 78 2 CALL PROMPT.
T2 CALL SUPPRESS$SLANKS; /# EXECUTE A PROGRAM AT ENTERED ADDRESS*/
48 2 CALL SIO$GETSRODR(D):
744 2 IF CHARORSCR THEN GOTO ERROR;
M3 2 CALL SIOSCRLF;
g} 744 2 CALL MEMORYSARGASPTR; Z#EXECUTE IS ACTUALLY AN INDIRECT CALL »/
3 745 2 END;
i 746 1 SIOSEXAMSMEN: ’ o
' PROCEDURE; /% EXANINE MEMORY AND ALLOW ALTERATION »/ .
w2 DECLARE T BYTE;
748 2 CRALL SICSOUTSSTRING(B(/UBSTITUTE (RDRS)‘), 16);
49 2 CALL PROMPT;
78 2 CALL SUPPRESSSBLANKS;
™2 CALL SIOSGETSROOR(A); 7+ WHAT RDDRESS? #/
72 IF CHARCASCR THEN GOTO ERROR;
4 2 D0 WHILE TRUE;
P - B CALL STOSNEWLINE;
, 756 3 CALL SIOSMUTSHORD(ARGL OFF); /¢ GUTPUT THE CURRENT WALUE »/
; 757 3 CALL SIOSDUTSCHARC - Y;
758 3 CALL STOS$OUTSBYTE (MEMORYSARGL);
9 3 CALL STOSOUTSCHARC” - )i
768 3 CALL SIOSGETSCHAR; /% ALTER IF NEXT CHARACTER IS NOT CR,COMMA OR BLANKs/
%1 3 IF CHARO,  AND CHAROASBL AND CHARCASCR THEN
762 3 D0
76 4 T = SIO$GETSBYTE;
. 764 4 MEMORYSARGL = T; /« WRITE NEN VALUE AND VERIFY IT #/
| 765 4 CALL DELAY(1);
i 766 4 IF MEMORYSARGLOT THEN DO;
3 : 763 5 CALL SIO$BLANKS(2);
4 7%9 5 CALL SIDSOUTSSTRING(®(‘SUBSTITUTE FAILED'), 47);
3 7 5 GO TO ERROR: ]
71 5 N i
2 72 4 END; : ;
mo3 ARGL OFF = ARGL OFF+L; /* GO TO NEXT SEQUENTIAL LOCATION #/ ;
74 3 END; |
! m2 END; p b
76 1 SI0$DISPLAY: P
PROCEDURE; /+ DISPLAY N WORDS STARTING AT ENTERED ADORESS #/
2 DECLARE COUNT WORD:
: 778 2 . CALL SIOSDUTSSTRING(®(’IST (RDRS,CNT)),14);
7 2 CALL PROMPT; .
i 09 2 CALL SUPPRESS$BLANKS;
1 8 2 CALL SIO$GETSRODR(B); 7+ MHAT ADDRESS? +/
™ 2 IF CHAR=ASCR THEN .
73 2 TOUNT = &
ELSE
784 2 00; _
785 2 IF CHP=":/ THEN GOTO ERROR; 1
787 3 CALL SIO$SETSCHAR, o . , !
78 2 COUNT = SIOSGETSWORD; /% HOW MANY? ONE BY DEFAULT. #/ N i
789 2 IF CHARCASCR THEN GOTO ERROR: ~ {
™ 3 END. ‘

; 35
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CALL SIOMNEWL INE,

CRLL SIOROUTSHORDMARGA. OFF); /« OUTPUT OFFSET AND THREE BLANKSS/
CALL STO$BLANKS(Z):

IF COUNT > 1 THEN

CALL SIDSBLANKS(LON(3#(ARGL OFF AND D9@FH))); /¢ CENTER DATR »/
DO WHILE COUNT > 8;

CRLL SID$OUTHEYTECMEMORY$ARGL,; /% OUTPUT THE DATA &/

CALL SIOSOUTSCHARC” )i

ARGL OFF = ARGL OFF + L:

COUNT = COUNT - &;

IF COUNT > 0@ AND (ARGL OFF AND 008FH)=0 THEN

D;

CALL STOSNEMLINE,

CALL SICSQUTSHORD(ARGL. OFF);

CALL SIOSBLANKS(3);

END;

END;

END;

MEMORYSFILL

PROCEDURE; /+ FILL MEMORY BEGINNING AT ENTERED ADDRESS FOR N LOCATIONS o/
DECLARE COUNT WOPD:

" DECLARE T BYTE:

CALL SIGSMTSSTRING(E(/ILL (START, CNT, ¥AL)”), 19);
CALL PRONPT;

CALL SUPPRESSSBLANKS;

CALL SIOSGETSRDDR(D);

IF CHARC . THEN GO TO ERROR;

CALL SIOSGET$CHAR;

COUNT=SIOS$ETSHORD; /# HOW MANY BYTES DISPLAYED? »/
IF CHARC»”, " THEN GO TO ERROR:

CALL SIO$GETHCHR;

T=SIO$GETSBYTE: /* WITH WHAT VALUE? »/

IF CHARRSCR THEN GO TO ERROR;

DO WHILE COUNT>®;

CALL MOVB(AT, MERORYSPRGASPTR, 1);

COUNT=COUNT-1;

ARGL OFF=ARGL. OFF+L;

CALL DELAY{LY

END:
E'D.

PROCEDURE; /+ MOVE MEMORY FROM ADDRESSL TO ADDRESSZ FOR T BYTES:

DECLAPE T HORD:

CALL SIOSOUTSSTRING(@(‘OVE (SOURCE, DEST. CNT)*), 20);

CALL PRONPT;

CALL SUPPRESSSBLANKS;

CAL SIOSGETSPDDR(DY;

IF CHARCY Y, THEN GD TD ERROR;

CALL MOVB(GMEMORYSARGLSPTR, BHEMORYSARG2SPTR, 4); /% USES SYSTEM MOVE ROUTINESs/
CALL SIOSGET$CHAR:

CALL SIDSCETSADDR(B);

IF CHARCY/, ' THEN GO TO ERROR: :

CALL STOSGETSCHAR, C -
T=510$GET$WORD:

IF CHAR-Z-ASCR THEN GO TO ERROR:

CALL MOV MEMORYS$ARG2$PTR, MEMORYSARGLSPTR, T);
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End.
LISTSHEMORY .
PROCEDVRE: /+ [lPS MEMORY FROM ADDRESS ENTERED FOR COUNT BYTES TO MICROPRINTER &/
DECLARE COUNT WORD;
CRLL SIOSOUT$STRING(B(‘RINT (RDRS,CNT)/),15);
CHLL PROMPT,
CRLL SUPPRESSSBLANKS:
CALL SIOSGETS$ADDR(B);
IF CHAR=ASCR THEN COUNT=1;
ELSE
L 18
IF CHAR =: THEN GO TO ERROR;
CALL STO$GETSCHAR:
COUNT=STOS$GETSHORD:
IF CHARCASCR THEN GO TO ERROR:
END;
CALL LPSNEWLINE:
CALL LPSOUTSSTRING(@( 8886 MEMORM DUMP‘), 16); oo
CALL LPSNEWLINE '
CALL LPSNEMLINE:
CALL LPSOUTSHORD(ARGL. OFF);
CALL LPSBLANKS(3);
IF COUNT >4 THEN CALL LPSBLANKSCLON(Z*(ARGL OFF AND 990FH))); v
DO WHILE COUNT >9; )
CALL LPSOUTSBYTE (MEMORYSARGL); :
CALL LPSOUTSCHAR(” “);
ARG1. OFF=ARGL. OFF+1;
COUNT=COUNT-1,
IF COUNT >2 AND (ARGL. OFF AND 90BFH) = @ THEN : »
o i
CALL LPSNENLINE: )
CALL LP$OUTSHORDCARGL. OFF);
CRLL LPSBLANKS(Z);
END;
END;
CALL LPSNEKLINE;
END;
BREAKSPOINTHSET
i PROCEDURE: /* ALLOWS A SINGLE BREAKPDINT TO BE SET ANYMHERE IN RAM USES
THE INTERRUPT 3 CAPRBILITY OF THE SYSTEN =/
CALL SIO$OUTSSTRING(®(REAKPOINT SET (RORS)‘), 20);
CALL PROMPT;
IF BREFKSPOINTSFLAG OO THEN GO TO BREAKSPDINTSABORT; /¢ ONE ONLY »/
CALL STOSGETSCHAR;
00 WHILE CHAR=ASBL;
CALL SIOSGET$CHAR;
M
CALL SIOSGETSADOR(D:;
IF CHARC/ASCR THEN GD TO ERROR:
CALL MOVB(AMEMORY$PRGLSPTR, GBREAKSPOINTSPTR, 4); /* SAYE RDDRESS *»/
CALL MOVB(BRERAKSPOINTSPTR, @BREAKSPOINTSDATR, 2); /= SAVE ORIGINAL DATA »/
CALL MOYB(8/GCOH, B3H), BREAKSPOINTSPTR. 2); /¢ INSERT INVERRUPT CODEs/
BREAKSPOINTSFLAG=1, /¢ SET FLAG INOICRTING BRERKPOINT RCTIVE »/ -
PETURN;
BRERK$POINTSABIRT :
! /% THIS ROUTINE WARNS [F R BRERKPOINT IS ALREADY SET AND
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PLAN-36 COMPLLES  riim-2o WAARE PRE 27 o

UMD RTINS S

: hY
' THE USER ATTENFTS ™) SET AN RUGITIONAL BREAKPOINT #/
! CALL STOSHEWLTNE.
:i % 2 CFLL SINROUTSTTRING®( BRERK. POINT ALREADY SET AT /), 27); ~
| He 2 CALL STOSOUTSNOPD(BRPTR SEG); S |
| 911 2 CRLL STOSOUTSCHARC - .
; 92 2 CALL SIO$OUTSHORD(BKPTR. OFF ); : |
913 2 CRLL STOSNEWLINE: :
! 94 2 ENs
975 BREAKSPOINTSULERR .
. 7% THIS ROUTINE ALLOWS THE REMOVAL OF R BRERKPOINT MMICH
- HAS NOT BEEN ENCOUNTERED »/ :
T PROCEDURE; K
6 2 CALL STDSOUTSSTRING(@C/LEAR BRERKPOINT/3,15); '
3 n7 2 CALL SIOSNEWLINE,
1 CRLL MOVB:BBRERKSPOINTSDATR, BREAKSPOINTSPTR, 2); /% RESTORE DATRe/
) 919 2 BREAKSPOINTSFLAG=0; /* RESET BREAKPOINT FLAG »/
98 2 END;
-}
a
i
'l
| i
§ ’
i
3
1
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et ST SESL IS ViR

$UETITLE . INTERFLST ZERYICE ROUTINES 3

a2 1 2REAX UM INTEER S ICE

3 ‘ PROCEDURE INTERRUPT 3;

3 2 2 CALL BREWKSPOINTSCLERR, /% REMOVE THE BRERKPOINTs/
923 2 CALL SIOSNEMLINE:

/% GIYE USER AN INDICATION BRERKPUINT WRS REACHED #/

24 2 CALL STO®WTESTRING(R(-BRESK POINT ENCOUNTERED AT 7),27);
925 2 CALL STO$QUTSKHORD(BKPTR. SEG);
- 32 2 CALL STO$OUTSCHARC” ")
927 2 CALL SIDIUTSHORD(BKPTR. OFF);
928 2 CALL STOSNEMLINE. :
i / 92y 2 50 TD NEXTSCOMMAND: °
919 2 END;
25 S | DIVIDESERROR
PROCEDURE INTERRUPT @; /% SYSTEM ARITHMETIC INTERRUPT &/
92 2 CALL SIOSUUTSSTRING(®CDIVIDE ERROR'), 12);
93 2 G0 TO NEXTSCOMMAND;
924 2 END;
925 1 NI :
PROCEDURE INTERRUPT 2; /*# NON-MASKABLE INTERRUPT SERVICE »/
936 2 G0 TO NEXTSCOMMRND.
917 2 RETURN;
928 2 END;
939 1 OYERFLOWSERROR -
PROCEDURE INTERRUPT 4; /% SYSTEM ARITHMETIC INTERRUPT #/
M¥a 2 CALL SICSOUTSSTRING(@( OVERFLOW ), 8);
941 2 GOTO NEXTSCOMMAND:
942 2 END;
i 943 1 INT28: PROCEDURE INTERRUPT 20; /+ SERVICE FOR 8259 SYSTEM INTERRUPTS #/
94 2 CALL SIOSOUTSSTRING(®(- INTERRUPT 28/), 12);
| M5 2 CALL STO$NEWLINE;
f Y5 2 RETURM;
M7 2 END;
M43 1 INT21: PROCECARE INTERRUPT 24;
F 3 2 CALL SIOSOUTSSTRING(@C/ INTERRUPT 21°), 12%
3 998 2 CRLL STOSNEMWLINE:
%L 2 RETURN;
- 952 2 i
933 2 END:
; 954 1 INT22: PROCEDURE INTERRUPT 22
: 955 2 CALL SIOSOUTSSTRING(®(’ INTERRUPT 227), 12);
‘ 96 2 CALL SIO$NEMLINE:
i %7 2 PETURMN:
958 2 END:
1 99 1 INT23- PROCEDURE INTERRUPT 23;
%3 2 CALL SIO$OUTSSTRING(@ - INTERRUPT 237), 12);
! % 2 CALL SIOSNEMWL INE;
A %62 2 RETURN;
3 2 EMIx:
} 94 1 [NT24: PROCELURE INTERRUPT 24;
%5 2 CALL STO$OUTHSTRIMG(R(“INTERPUPT 24°), 12); :
i %6 2 CALL STOSNENLINE: j
! %7 2 RETURN; .
w2 3
a2 EMln
M 1 INT29 PROGCEDURE INTERRUPT 25

—y
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k PL/M-35 COMPILER  opF -0 3BAPROD PRGE 29 -
' INTERR BT 808, [IE RILTINGS L
| 3
! 7 2 CALL SIMIUTSITRINGCS. * INTERRUPT 2573, 42);
y 972 2 CALL STOSNEHL INE;
| 973 2 RETLRN;
974 2 END: ' ‘
95 1 INT26: PROCELURE INTERRUPT 26: ' L
96 2 CALL SIOSOUTSSTRING(R(’ INTERRUPT 26°), 42); - : . ‘
977 2 CALL SIDSNEWLINE; : ' : ‘
98 2 RETURN: R
979 2 END: o0
4 9% 1 INT27: PROCEDURE INTERRUPT 27; =
: %t 2 CALL SIOSOUTSSTRING(@C INTERRUPT 27°), 12); . o
% 2 CALL STOSHENLINE; A
‘ 98 2 RETURN: . : !
984 2 END: ‘ ] A P
% 1 INITSINTSYECTOR. ' o
PROCEDUREC INTSVECTSPTR, INTSOFFSET); ,
96 2 DECLARE INTSVECTSPTR POINTER, ,
INT$OFFSET WORD,
3 VECTOR BASED INT$VECTSPTR STRUCTURE ‘
E (OFF WORD: SEG NORD), . ‘
» f CORRECTION LITERALLY ‘49, o
INTSINITSVECTSCODE(#) BYTE DATR }
{55H. 8BH, BECH, SCH. ACEH, BC4H, SEH, B4H, 26H, 59k, B7H, o
SOH, G024, B4H, B0H), o
: : INITSINTSYECTSCODESPTR WORD ,
X DATA (. INTSINITSVECTSCODE); :
; %7 2 CALL INITSINTSVECTSCODESPTR(@VECTOR. SEG); ,
%8 2 YECTOR. OFF =INT$OFFSET-CORRECTION:
%9 2 END:
4
7 .‘
;
‘ﬂ»
!
1
{ Lo
i
i 4
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331
%R
393

995
3%
1009

1681

1082
1083
1004
1885
1086
1087
1683

16818
kUik ]
1812
1913
1814
15
1816
1617

18
1819
1820

1829
1922
1823
1024
1625

1827
1923

1039
1831
1922
16833
1934

1936
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IR MR

BT LGN 0{3PATCH MOTULE

5T ML
PRWEDGRE BYTE
DECLARE | BYIE.
CALL STOSHEMLINE: /% GIVE USER R PROMPT #/
CRLL STOSUTESTRING SO ENTER COMMAND PLERSE: <), 24);
CALL SIOSGETHCHAR:
[0 T=9 T 17; /« DECODE A COMMAND ENTRY #/
IF CHAR=SIOSCMNDC s THEN RETURN I
ENlY;
GUTO ERFOR, /» BOMB IF NOT IN COMMAND TRBLE »/
END:
/% BOTSTRAP FNTRY */
MAINSPROGRAN -
% SET STACK PDINTER »/
STRCKPTR=0200H;

/% DELAY . TO ALLOW VILEQ UNIT TO SELF PROGRAM #/
CALL IRITSINTSVECTORCBINTSYECTOR(@), . DIVIDESERROR);
CALL IHIT$INTSVECTORC@INTSVECTOR(2),. NMD);
CALL INITHINTSYECTOR(@INTSYECTOR(Z),. BREAKSPOINTSSERVICE);
CALL INITSINTSVECTOR/BINTSVECTOR(4), , UYERFLONSERROR);
CALL INIT$INTSVECTOR(QINTSVECTOR:29), . INT28);
CALL INITSINTSVECTOR RINTSVECTOR(21), . INT24 %
CALL INIT$IRTSVECTOR: @INTSVECTOR(22), . INT22);
CALL INITSINTSYECTOR: BINTSVECTOR.23), . INT2);
CALL INITSINTSYECTOR(AINTSVECTOR(24),. INT24);
CALL INITS$INTSVECTOR(EINTSVECTOR(25),. INT25);
CALL INITSINTSYECTOR(RINTSVECTOR(26), . INT26);
CALL INITSINTSVECTOR(@INTSYECTOR(27), . INT27);
CRLL DELRYSLONG:
CALL DELAYSLONG;
CALL DELRYSLONG:
CRLL DELAYSLONG:

/% INITIALIZE THE INTERRUPT CONTROLLER s/

CALL INTSINIT;

/% INITIRLIZE THE USART =/

CALL SIOSINIT;

/% IHITIRLIZE THE MICROPRINTER »/
CALL LPSINIT;

/*INITIALIZE THE TIMER »/
CALL TIMERSINIT:
CRLL CRTSOUTGCH);
CRLL CRT$UUTCBCH); A+ CLERR CRT CONSOLE »/
BRERKSPOINTSFLAG=2; /% CLERR THE BREAKPOINT FLAG */
CALL CONSOLES$IDENT;
CALL SIOSNEWLINE: /¢ QUTPUT THE SYSTEM LOGD */
CALL STOSOUTSSTRING(R('USAFA 8886 YER 3. 20°),19%;
CALL STO$OUTSSTRING{@. 00K, ORH, 'DISK 8 7). 9%
OUTPUTYDISKSDRIVESPORT »=81H; /# SELECT DRIVE @ */
QUTPUT(DISKSRESETSPORT)=00H; /* RESET DiSK CONTROLLER */
CALL DISK$BUSY:
CUTRUT<DISKSCOMMANCSPORT ) =0F 8H; /*RESTORE DRIVE 8 »/
CALL DIsksBuSY;
TFLCCHOTCINPUTDISKSSTRTUSSPORT) )0 AND DISKSREADY)COOBH)

THEN CALL SIN$CUTSSTRINGCAC/NOT <2, 4);

CALL SIOPWITSSTRING(A. -READY ), 5);

s
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PL/M=85 COMPTILEF  -J3AF-5x
COMMRNL DISPATR MODULE

1937
1438
1839
1049
1041

CALL STOMTSITRING @ 90+, ORH. ‘DISK 1 73, 9);
QUTPUT LI SKEIRIVESPORT y=02h; /% SELECT DRIVE 4 w/
QUTPUTC(D [ SYSREZETSPORT s=38H; /* RESET CONTROLLER »/
CALL DISKsBUSY:
QUTPUT ([ SKSCOMMANDSPURT »=0F 0H; /#RESTORE DRIVE 1s/
CALL DISK$BUSY:
TFCCCMOT INPUTCDISKSSTATUSSPORT))) AND DISKSREADY »O08H)
THEN CALL STOSOUTSSTRING(B(/NOT /), 4);
CALL SIOSOUTSSTRING(@C/READY‘),5);
DISK$TRACK ()=8aH;
DISKSTRACK (1)=00H;
HEXTSCOMMAND -
DO WHILE TRUE:
STRCKPTR = 8208k /* REINITIALIZE THE STRCK »/
DO CRSE GETSCMHD; /¢ GET COMMAND FROM THE CONSOLE AND EXECUTE #/
CALL STO#GO;
CALL SIOSEXAMSMEN;
CALL SIOSDISPLAY;
CALL MEMORY$MOVE:
CALL MEMORYSFILL;
CALL LISTSMEMORY:
CRLL BREAKSPOINTSSET:
CALL BREAKSPOINTSTLERR:
CALL CONVERTSTOSFLORT(1);
CALL DIRGNOSTICS:
CALL RERDSORIVER:
CRLL KRITESDRIVER;
CALL XOPYSDRIVER;
CALL RENAMESDRIVER;
CALL ERASESDRIVER;
CALL ATTRIBUTESCHANGESTRIVER;
CALL INITIALIZE:
CALL DIRECTORYSLIST:
EWD;
END;
ERROR :
STACKPTR=0200H; /* CLEAR THE STACK »/
CRLL SIOSNEWLINE; /» 1SSUE CONSOLE WARNING »/
CALL SIOSOUTSSTRING(8(’COMMAND ENTRY ERROR, TRY AGRIN‘), 39);
CALL STIOSNEWLINE:
GOTO NEXTSCOMMAND: /# GET A NEW COMMAND »/
END USHAF26;
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CROSS-REFERENCE LISTING

e

WAPROS PAGE 322

DEFN ADDR SIZE MAME. ATTRIBUTES, AMD REFERENCES
464 W6H 1 A BYIE -
463 469
61 M2H 4 A BYTE ARRAY(4) AT ABSOLUTE j
658 661 665
72 o 4 A POINTER PRRAMETER AUTOMATIC
m 7 %
7 82H 2 A WORD
99 515 516
61 Bo4M 2 R WORD
606 613 614
67 84M 2 A WORD
689 681 632 €83 634 606 633 632 696
Se8 @3H 4 A POINTER
587 5%
S43 88ZH 2 A WORD
546 543 550
4 03N 2 A WORD
568 569 578 571 576
69 054 4 M BYTE ARRRY(4) DATR
638
683 1700H AGAIN LABEL
615
46 G441 4 ALNOSTTEN BYTE ARRAY(4) AT ABSOLUTE
%7 372
W7 BN 4 ALNSTIENS BYTE ARRAY(4) DATR
357
619 003H 36 AP BYTE ARRAV(36) DATA
624 638 -
6 ALURUTOPORT LITERALLY
33 330 |
722 OFIEH 19 ALUCANDWORD PROCEDURE PUBLIC STACK=0004H ,
374 330 38919 404 405 406 407 410 411 663
43
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PLM-36 COWPILEF  winF-3¢ VAR PAE B N
SO DISFATCN MODULE '

3
i 6 ALUCONTROLPGRT LITERALLY
. 4 17
|
| 6 ALUDATAPORT LITERALLY |
' 325 OFIN 46 ALUINORD PROCEDURE PUBLIC STRCK=0006H
75 381 390 397 488 54 664
¢ 318 OFESH 43 ALUOUTMORD PROCEDURE PUBLIC STACK=0806H N
372 373 378 379 367 383 394 395 199 483 B8 661 662
- 36 OFSIN 14 ALUSTATUSHORD PROCEDURE. BYTE PUBLIC STRCK=0082H :
579 16484 166 APUCONTROLTEST PROCEDURE STACK=083EH , N
: 29 ' o
648 194M 239 RPUTEST PROCEDURE. STACK=0044H 3
15 o004 Gl STRUCTURE AT ;
. 242 243 246 247 360 361 491 492 495 498 560 75 773 793 :
~ 796 990 8A2 805 €38 873 876 699 82 8% r
E 15 00 4 ARE2 STRUCTLRE AT L
- u ASBL LITERALLY
L 78 212 229 253 306 761 897
‘ 13 GBMH 16 WSCII - BYTE ARRAVC16) DATR
: 6l 62 166 167 417 428 438 43
14 ASCR LITERALLY
82 212 229 257 ML TS2 761 702 799 825 49 859 966 981
14 . GLF LITERALLY
' %9
1 ASTERISK LITERALLY
279
4 e00H ATTRIBUTECHNGEDRIVER  PROCEDURE EXTERNAL(7) STACK=0906H ' 1
\ 1066 ,
72 0 1 B BYTE PARAMETER AUTOMATIC
! W 334
3 .«
E S0 83K 4 B POINTER
s93 597
69 OO6BH 1 B BYTE
4 gO3H 2 B NORD .
564 565 567
652 @12M 4 B BYTE ARRV(4) AT ABSOLUTE
659 662 669

Ly
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PLM-58 CUNFILZR

274  BRuoH

35 90atH

14 @BBEH

587 edeH

17 oeeM

93 1F4BH

17 06898

OSEAL vl ~ipthiatsf il AR MM

51 09684

e —

asAr-Se

COMFRNG DISPATIH MODULE

1

174

BKPTR

BREAKPOINT
BREAKPOINTRBORT

——
BREAKPOINTDATA
BREAKPDINTFLAG
BREAKPOINTPTR
BREAKPOINTSERYICE

BREAKPOINTSET

BYPASSMALTIPLY

BYTE BASED(A) ARRAYI1)
282

BYIE
207 209 A3

BYTE PARAMETER AUTOMATIC
60 61 62

BYTE PARAMETER AUTOMATIC
165 166 167

WRD
513 515

BYTE ARRAY(4) DATR
659

STRUCTURE AT
918 92 925 927

BYTE BASED(BRERKPOINTPTR)

LABEL
8%

PROCEDURE STACK=B838H

922 1838

BYTE ARRAY(2)
94 918

BYTE
894 996 919 1624

POINTER
17 983 94 945 918

PROCEDURE INTERRUPT(3) STRCK=B034H
1604

" PROCEDURE STRCK=BE3AH
1857

LABEL
482

BYTE ARRAY(4) AT ABSOLUTE
664 672

BYTE PARAMETER RUTOMATIC
2 55 % W

BYTE PARAMETER AUTOMATIC
197 198 199 200 2M

4s
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PL/M-86 CONPILER  USAF-3
COHMAIND DISFATOH MOULE

BYTE PARRMETER AUTOMATIC
126 129

BYTE PARAMETER AUTOMATIC
158 168 1le2

BYTE PARAMNETER AUTOMATIC
132 133 134 136 137 439

BYTE PARAMETER AUTOMATIC
89 %9 9

159 461 181 183 256 260 262 291 292 294 296 298 309 3
213 ,

PROCEDURE STRCK=0820H
1825

COMSOLELEDPORT LITERALLY
41 539 M8 613

CONSOLELEDRAMP PROCEDURE STRCK=882EH
732

CONSOLELEDSWITCHTEST PROCEDURE ST ACK=082EH
725

CONSOLESKITCHPORT LITERALLY
437 539 614

CONVERTTOFLOAT PROCEDURE PUBLIC STACK=883CH
667 670 673 1859

CORRECTION LITERALLY
983 .
CONT WORD
860 865 875 677 881 882

WORD
783 788 795 797 601 82

WORD
820 827 829




PL/A=30 COMFILEF  3nF-32
CObease DISFRITA MOLULE

339 386 393 422 43 44

CRTOUT PROCEDURE PUBLIC STACK=0BBEH
162 264 263 1822 183

CRTPORT LITERALLY
134 136

DACADCLOOP PROCEDURE STACK=0838H
Feas

DRCOUTROCIN PROCEDURE STACK=9834H
724

DACRAMPTEST PROCEDURE STACK=0030H
72

DATAPORT WORD
455 456 498

DATAPORT _ HORD
467 468 469

HORD PRRAMETER AUTOMATIC
241 242

PROCEDURE PUBLIC STACK=0084H
101 189 441 116 118 128 122 135 141 445 447 449 457 484
488 517 533 765 631 .

DELAYLONG , PROCEDURE PUBLIC STRACK=0802H
148 549 3566 1814 1015 1016 1817

DERR BYTE

DIAGNOSTICS : PROCEDURE STACK=00484
1660

DIRECTORYLIST PROCEDURE EXTERNAL(9) STACK=006H
1868

DISCRETEERROR - LABEL
€85

DISCRETEERROR2 LABEL
687

DISCRETEIOPORTL LITERALLY
682 684

DISCRETEI0PORT2 LITERALLY
683 686

1931H 130 DISCRETEIOTEST PROCEOURE STPI:K%%H
731

iy




PL/M-86 COMPILER

26 B0

108 @sEBH

ol

699 1983

272 @bDFY

931 1FDAH

392 11N

25 0764

574 16284

504 14884

JE

COPsMNG DISPATCH HODULE

DISK

31 DISKBUSY

DISKCOMNANDPORT

DISKDRIVEPORY

DISKREADY

DISKRESETPORT

DISKSTATUSPORT

63 DISKTEST

4 DISKTRACK

4 DISPLAYCHAR
110 DISPLAYDATAARRAY

46 DIVIDEERROR

DIVIDELOOP

DOUBLE

ERASEDRIVER

ERRORDETECTED

EXITDONE

1 EXPL

PROCEDURE EXTERNAL(1) STACK=0000H
765

PROCEDURE STACK=080CH

1031 1633 1040 1042

LITERALLY
1832 16414

LITERALLY
1629 1838

LITERALLY
102 1034 1643

LITERALLY
1038 1639

LITERALLY
182 164 1934 1043

PROCEDURE STACK=8830H
33

BYTE ARRAY(4) PUBLIC AT RBSOLUTE
1846 1847 '

BYTE ARRAY(4) AT ABSOLUTE
468 4a9

PROCEDURE PUBLIC STRCK=8836H
5% 597

PROCEDURE INTERRUPT(@) STRCK-0@2EH
1082

LABEL
3

BUILTIN
2B 49

PROCEDURE EXTERNAL(6) STACK=0000H
1065

LABEL PUBLIC

T L T

30 APR 80 PAGE 37

206 214 236 719 742 733 770 706 790 818 822 826 941 846

850 863 867 902 999 167

LABEL
572

LABEL
493

BYTE



PLA3s CiNFILER

353

359

341

318

341

32

344

133

(M

353

8865H

B066H

BFE2H

08134

Ba18H

08144

0816H

IRttt

COMpND DISFATCH NODULE

L 5]

73

1

EXP2

EXPSIGN

FALSE

FLOATINGDISPLAY

FLTROR

FLTADR

FLTRDR

FLTRORS

FLTADRS

FLTADRS

FLTDATA

FLIPTR

FLTPTR

FORCEUPPERCASE

FTERR

GETCMND

HIGH

I

30 PR 60 PAGE 38

422 431

BYTE
424 439

BYTE
385 392 427

LITERALLY
194 486 499 631

LABEL
356

STRUCTURE AT
368 361

POINTER PARAMETER AUTOMATIC
326 328

POINTER PARANETER AUTOMATIC
9 3A

PGINTER
34 362 365

STRUCTURE AT
323 330

STRUCTURE AT
322 38

BYTE BASEDCFLTRDRS) ARRAY(4)
362 365

POINTER
27 328

POINTER
320 321.

PROCEDURE PUBLIC STRACK=0984H
185 315

BYTE EXTERNAL(®)

PROCEDURE BYTE STACK=0838H
1650

BYTE PARAMETER AUTOMATIC
191 192

BUILTIN
66 171 458

BYTE
4o ‘-

0

o RSN A

b e
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PL-M-85 COMNPILER

273

251

175

618

76

42

943

948

88731

20871

UERF -2
COMERD DISPATCH MIWLE

32

I

INITIALIZE

INITINTYECTCODEPTR

INITINTVECTOR

INPORT

INPUT

INT20

INT21

364 365 366 367 368 400 431 409 419 420
BYTE

iDL i e et L b i

657 638 659

714 715 716

n n

BYTE
176 177

BYTE
627 638 632 633

BYTE
77

WORD

PROCEDURE EXTERNAL(B) STRCK=0880H
1067

HORD DATA
987

PROCEDURE STACK=0@GEH
1062 1003 1094 1085 1006 1087 1088 1089 1910 1011 1612 1013

WORD
530 932

BUILTIN
S3 162 1084 127 144 146 149 131 293 290 299 361 337 468
469 €13 614 1034 1043

PROCEDURE INTERRUPT(20) STRCK=0038H
1096 :
PROCEDURE INTERRUPT(21) STRCK=0030H
1097 ‘
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PL-M-B6 LOHF (LEF

959

970

975

187

0B

20EBH

2 4FH

218tH

21B3H

2836H

7o

S0

3

15

CoMprnl DISPATOH MotuLE

Iz

INT22

INT24

INT25

INT26

INT27

INTICWL

INTICW2

INTICM

INTIRIT

INTINITVECTCODE

INTMASKPORT

INTOFFSET

INTSTRTPORT

INTVECTOR

INTVECTPTR

INWORD

10P8

PROCEDURE INTERRUPT(22) STRCK=0838H
1098

FROCEDURE [NTERRUPT(23) STACK=0038H
1989

PROCEDURE INTERRUPT(24) STRCK=0830H
1019

PROCEDURE INTERRUPT(25) STACK=0838H
1844
1612

PROCEDURE INTERRUPT(27) STACK=0030H
1843

LITERALLY

PROCEDURE STACK=808CH
1018

BYTE ARRAY(15) DATA
986

LITERALLY
118 112

HORD PARAMETER AUTOMATIC
986 %8

LITERALLY
108

POINTER ARRAY(108) AT ABSOLUTE

PROCEDURE INTERRUPT(26) STRCK=8930H

A5 e AT o A~ 0t ST

33 APR 88 PAGE 40

1082 1083 1004 1005 1006 1007 1008 1009 1610 1644 1612 1043

POINTER PARAMETER AUTOMATIC
96 987 988

BUILTIN
437 332 539 567 634 686

WORD PUBLIC AT ABSOLUTE
74

BYTE
713 716 718 728

51
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PL/M-85 CMPILER  0aF-i JDAPROD PRE ¢4 @

COpEaD DISPYTOA mw}'u

148 OAIH 25 KEYBUCHAKRIM PROCEDURE PUBLIC STACK=0082H
| 194 34
617 176FH 147 KEVBDLONSOLETEST PROCEDURE. STACK=0830H
721
' 18 KEVBODATAPORT LITERALLY
151 304
18 KEVBORDY LITERALLY
149 295
1 18 KEVBDSTATPORT LITERALLY
| 149 295
34 0900 KOPYDRIVER PROCEDURE. EXTERNAL(4) STROK=0000H
| 1663
853 109 250 LISTMEMORY PROCEDURE. STACK=003
1656
557 15AFH LOOPD LABEL
: S73 577
Lo BUILTIN
67 172 45 7% 676
75 085MH 42 LPELANG PROCEDURE. PUBLIC STRCK=0810H
8 674 876 886
8 08784 28 LPCRLF PROCEDURE PUBLIC STACK=806EH
&
y 9 LPORTAPORT LITERALLY
7 48 © B % 5 \
46 G78FH 15 LPINIT PROCEDRE. STACK=00824
1628
94 0BOFH 25 LPNDLINE PROCEDURE PUBLIC STRCK=0618H
869 871 672 994 999
S G7CH 52 LPOUTBYTE PROCEDURE PUBLIC STRCK=0610H
| 6 67 478
3 SL G79%H 38 LPOUTCHR PROCEDURE PUBLIC STRCK=0096H
) 6 6 72 ™ R 89
69 1M S5 LPOUTSTRING PROCEDURE PUBLIC STACK=@14H
% 870
{ 64 G7FEH 34 LPOUTWORD PROCEDURE PUBLIC STRCK=GB1AH
3 o3 85 . - )
{ 9 LPSTATUSPORT LITERALLY
{ 53

ha




PL/M-35 LMFILER  WSAF-35 WAPREE PAGE €2
COMMEMG DISFATOH MODULE

609 1SEEM 129 LSICIRCUITTEST PROCEDURE STACK=0038H
3 726
el TR BYTE
277 278 279 280 286
24 ELH MAINPROGRAM LABEL PUBLIC
1091
15 0083 1 MEMORVARGL BYTE BRSED(MEMORYARGLPTR)
483 485 487 489 582 758 764 766 798 878
’ 15 08N 4 MEMORVARGIPTR POINTER PUBLIC
, 15 483 485 487 489 582 587 998 593 594 665 669 672 744
. 758 764 766 798 628 842 851 678 93
16 090BH 1 MENORVARG2 BYTE BASED(NEMORYARG2PTR)
‘ 16 9004H 4 MEMORVARGZPTR POINTER
: 16 842 851
810 10984 133 MEMORSFILL ' PROCEDURE STACK=03AH
834 1DISH 131 MEMORYMOVE PROCEDURE STACK=883RH
1654
474 13RH 229 MEMORYTEST PROCEDURE STACK=003AH
74
; NOVE BUILTIN ,
828 842 851 983 994 95 918
353 BB67H 1 MSIGN - BYTE o
4 378 414
385 100% MALTLOOP ' LABEL
383
339 0088H 1 N BYTE PARAMETER AUTOMATIC
40 354 35
3 72 oeeH 4 N BYTE PARAVETER AUTOMATIC
- 273 26 208 29
: 250 0908H 1 N BYTE PARAMETER AUTOMATIC
51 252
174 900 1 N BYTE PARAMETER AUTOMATIC -;.
175 176
75 08H 1 N BYTE PARAMETER RUTOMATIC.
| , % 7 o . ..
69 0088H 1 N BYTE PARAMETER AUTOMATIC e
7% 7
| 53
i
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PLATGS COMPILER  03rF-id © J0APRGD PRGE 43 Vi
COMMAND & ISFRTOR MODAAE
i
463 WRM 2 N WORD PRRAMETER AUTOMATIC
3 _ 464 465 467 .
451 o08H 2 N WORD PRRAVETER AUTOMATIC
452 453 4S5
1 [
%5 06BeH NEXTCOMNRND LABEL PUBLIC
| 183 S04 59 639 693 697 929 933 936 M1 1049 1675
9315 200 31 M PROCEDURE. INTERRUPT(2) STRCK=0002H ;
1903 |
ML 000N 2 OFF WORD NEMBER(FLTAOR)
368 .
327 680N 2 OFF HORD NEMBER(FLTADRS) =
29 30 !
20 008 2 OFF HORD MEYBER(FLTAORS) P
2 3 '
17 000 2 OFF NORD NEMBER(BKPTR)
‘ %2 927
“
16 000H 2 OFF WORD NEMBER(ARG2)
15 0H 2 OFF WORD MEMBER(ARGL)
: 243 246 247 360 491 492 435 508 756 773 793 796 609 o0@2
85 830 673 676 600 6% 65
96 0000H 2 OFF WORD NEMBER(VECTOR)
968 .
U3 MMM 4 O BYTE ARRRY(4) AT ABSOLUTE™ ]
%6 378 X
i i
US WM 4 ONES BYTE ARRAV(4) DATA i
e .
A7 85M 1 PR BYTE
48 26 233 : g
i S2 082 2 OQUTPORT WORD
E 526 932
1 ‘ oUTPUT BUILTIN
‘3 47 48 49 55 5 7 188 110 112 U5 147 149 1A 1B | ]
1 129 124 136 334 444 446 443 45 458 613 614 1629 1430 1632 E
{ 1638 1639 1641 &
OUTWORD BUILTIN

323 339 441 515 932 339 48 65 682 683

l

!

i 939 2027H 46 OVERFLOWERROR PROCEDURE INTERRUPT(4) STRCK=082EH
1085
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PL/#-38 COMPILER

39

43

N 39

687

¢ 349

247

341

17

16

15

143

1155

epCoH

12C3H

17244

81064

BeoH

BR13H

SR WAPRM PAE ¢4
CiMmemg DISPATCH MOLULE

18

14

23

e e+ et LA ———————— e -

i 8 e = T TS i

N
PROCESS LRBEL
384
PRONPT PROCEDURE STACK=0838H
24 738 M9 779 814 837 856 693
RERDCONSOLESNI TCHES PROCEDURE WORD PUBLIC STACK=0082H
RERDDRIVER PROCEDURE EXTERMAL(2) STRCK=9000H
1961
611
RENRMEDRIVER PROCEDURE EXTERNAL(S) STACK=0008H
1064
RES BYTE ARRAY(4) AT ABSOLUTE
375 376 381 382
SAVE WORD
28 2 27 28 B4
SAVEDISPLAY BYTE ARRAY(S)
489 417 420
SCRATCH BYTE ARRRY(4) AT ABSOLUTE
65 378 371 373 379 387 3% 394 397 399
SECCOMMAND BYTE ARRAY(13) DATA
75
G WORD MEMBER(FLTADR)
364
SEG WORD MEMBERCFLTRORS)
329
%6 HORD NEPEER(FLTRORS)
22
SE6 WORD MEMBER(GBKPTR)
M3 925
6 NORD MEMBER(ARGZ)
SE6 WORD MEMBER(ARGL)
242 246 361 498 .
SE6 WORD MEMBER(VECTOR)
987 :
SERTALCHARIN PROCEDURE PUBLIL STACK=00924
182 312
SERTALCHAROUT PROCEDURE PUBLIC STACK=004H
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;
PL/N-85 COMFILER  USPF-ix 30 APR 60 PRGE 49 A
DOMAANG CISPRTLA MOGULE S

168
4
3 SHC BUILTIN
29 23 3R 3B %9
SR BUILTIN
61 166
7 S108254CM0 LITERALLY -
1
ks 7 S108251MI0E LITERALLY
121
7 S108254RST LITERRLLY
149
s 258 GDSIH 42 SIOBLANKS PROCEDURE PUBLIC STRCK=08224
413 433 768 794 796 096
S @08H 18 SIOCMD BVTE ARRAY(18) DATA
996
/ 256 807BH 65 SIOCRLF PROCEDURE PUBLIC STACK=0820M B
‘ 266 666 743
7 SIODATAPORT LITERALLY
129 146 299
776 1BB4H 220 SIODISPLAY PROCEDURE STACK=093AH
1653
746 1AE3H 289 SICEXAMEN PROCEDURE STACK=003AH !
1052
248 MH 45 SIOGETAODR : PROCEDURE PUBLIC STACK=0832H
358 490 506 592 748 751 781 816 939 944 €58 980
203 8B0CH 126 SIOGETBYTE PROCEDURE BYTE PUBLIC STRCK=0028H
763 824
190 ©@839H 68 SIOGETCHR PROCEDURE PUBLIC STACK=8820H
i 20 224 237 245 385 387 479 512 525 529 559 %63 565 91
£ 685 639 703 760 767 819 823 O43 047 064 €96 €98 9%
216 OCSPH 272 SIOGETHORD PROCEDURE WORD PUBLIC STRCK=0828H
:41 243 247 543 526 530 560 364 696 704 783 820 048 965
?' 73% 1PN 56 SI0GD PROCEDURE STRACK=003AH .
1651
196 08B3H 36 SIOMEX PROCEDURE BYTE PUBLIC STACK=0004H
29 23
114 99264 57 SIOINIT PROCEDURE STACK=806CH
1819

! 56
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PL/M-35 COMFILEF  439% -2 38 APR 80 PAGE 46
UMM DISPATCH MODULE

7 SIONEWLINE PROCEDURE PUBLIC STACK=0826H
269 285 460 471 477 496 83 510 57
589 55 683 687 620 623 625 636 656
634 784 75 792 904 908 913 917 945
966 972 977 982 992 1626 1072 1974

SI00UTBYTE PROCEDURE PUBLIC STACK=8022H
171 172 282 S62 758 798

SIOQUTCHAR PROCEDURE PUBLIC STRACK-9818H
166 167 177 186 233 257 e
417 418 428 425 426 428 4
799 799 911 926

SIDOUTSTRING PROCEDURE PUBLIC STRCK=8@26H
434 461 472 476 478 497 W 1 52 524 528
555 958 962 575 582 984 598 64 €83 628
642 635 668 678 691 695 709 718 737 748
836 855 892 999 916 924 9R 944 49 955 968
976 981 993 1627 1828 1835 1036 1037 1644 1845 1073

SIOOUTIORD PROCEDURE PUBLIC STRCK=892CH
) 498 588 076 692 €96 706 793 885 918 92 975

SIORXRDY LITERALLY
: 144 293

SIOSTATPORT LITERALLY
145 147 119 121 123 127 144 293

SIOTARDY LITERALLY
127

STOVALIDHEX PROCEDURE BYTE PUBLIC STACK=0088H
285 288 222

STRCKPTR BUILTIN
1081 1849 1071

STR » BYTE BASED(STRPTR) ARRAY(1)
177

BYTE BASED(STRPTR) ARRRY(1)
72

POINTER PARAMETER AUTOMATIC
175 177

STRPTR POINTER PARRMETER AUTOMATIC
8 72

SUPPRESSBLANKS PROCEDURE PUBLIC STRCK=8828H
397 742 739 758 788 815 838 8%

WORD -
848 851

57




PL M-85 COMPILER  3FF-on
COtrD DISPATUH MLE

812 0072H BYTE
824 828

247 0aTIN BYTE
763 764 766
554 09344 HORD
55 571

BYTE ARRAY(4) AT ABSOLUTE
368 388 395 483

BYTE ARRAY(4> DATA
368

1 TEST BYTE
626 628 631

1 TEST BYTE
451 482 486 499

TIE . BUILTIN
97 138

TINEERROR LABEL
466

TIMERBMODENORD
444

TIMERIMODEWORD LITERALLY
446

TIMERZMODERORD LITERALLY
448

TIMEPBASEPORT LITERALLY
435 467

TIMERCONTROLPORT LITERALLY
444 446 448

TIMERERROR LABEL
454

TIMERINIT PROCEDURE STACK=808CH
1621

TIMERLORD PROCEDURE PUBLIC STRCK=0934H
644 €45 646

77 TIMEPRERD PROCEDURE WORD PUBLIC STRCK~0832H

TIMERTEST ’ PROCEDURE STACK=283CH
728

58




FLAA35 COMFILER 953 30 PR 00 PRGE 48 :
CORIRNG D TZEATON MODULE

MODULE INFORMATION: T

4 TRUE LITERALLY
9 193 221 275 481 482 S44 53t 3B 547 626 €28 754 1048
1 372 1044 T57LPL LABEL
, 3%
378 109 TSTLP2 LABEL
9
1 B4DBH 783 USAFS6 PROCEDURE STRACK=8858H
5 : 30 GEBIH 59 USERICGETCHAR PROCEDURE PUBLIC STACK=8828H
: 629
3 ' 464 @B 2 VALLE HORD
“ ' 469 479
451 GeO0RH 2 YALUE WORD PARAMETER RUTOMATIC
452 456 458
439 938 2 VALKE WORD PARAMETER AUTOMRTIC
48 44t
9% 0GMBH 4 VECTOR STRUCTURE BASEDCINTVECTPTR)
97 988
- : 27 o00kH 2 N HORD
. A9 27 28 20
169 o008 2 W WORD PRRAMETER AUTOMATIC
178 171 172
64 o0gBH 2 W WORD PRRANETER RUTOMATIC
65 66 67 }
‘ 554 BN 2 M WORD 1
i - 568 565 568 ;
i 439 12044 19 WRITECONSOLELEDS PROCEDURE PUBLIC STACK=0004H ;
32 9900M WRITEDRIVER PROCEDURE EXTERNAL(3) STACK=0000H ]
1662 1
433 12A7H ZEROEXIT LABEL 1
363 i

CODE AREA SIZE = 236H 87380
CONSTANT ARER SIZE = 0000 @0 -
YARIRBLE APER SIZE = G074 146D . ‘ : f
WAXIMM STACK SIZE = 005H  8eD \
1453 LINES RERD

9 PPOGRAM EPROR(S)




; TP CPLER LI WPRE PRE & .
| COMMPR DISFHTON MODULE '

END OF PL/M-35 COMPILATION
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II. DOS86 - THE DISK OPERATING SYSTEM

The disk operating system was designed to maintain ¢to
3 the degree possible compatibility with the Intel Micro~-
i development System (MDS) and hence the ISIS disk operating
] system. The primary goal of the disk operating system was
to allow the user to compile, link and locate his program
using the MDS, convert to hexadecimal file format and then
load directly to the 8086 from the flexible disk media.
This type of system was necessary as the user’s MDS is phy-
sically separted from the point of operation of the
USAFA/8086. Further, this operating system provides an
ideal opportunity to venture into the compiler, editor,
etc., software areas from the USAFA/8086.

The following primary control characters are recognized
by DOS86:

R: Read a file directly into memory

W: Write a file directly from memory

D: Display a listing to the console of the files on the diskette
E: Erase a given file

I: 1Input a hexadecimal file into memory (primary download)

K: Copy a file from one drive to the other

N: Namechange of an existing file

A: Attribute change of an existing file

Bach of these capabilities relies on the existance of a set
of utility routines. Part of our utility routines are
grouped in a submodular called DATA TRANSFER ROUTINES. Fig-
ure 8 shows these procedures.
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IOPB$ FILL$ ERROR$
ONE IOFB CHECKER

— T

LINK$INS ‘'DIR$INS ABM$INS DATA$INS ,
ouT ouT - OUT ouT
T — - - N P _ - -
e - N P v - -
N\ g
DISK86
MODULE

FIGURE 8. DATA TRANSFER UTILITIES
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In addition to these utilities a group of relatively un-
related procedures are necessary to support operations. Six
such procedures are included in a submodule called SUPPORT
ROUTINES. Table 3 shows the functions of these routines.

TABLE 3. SUPPORT PROCEDURES

ROUTINE FUNCTION
ABMS$ZERO Makes a given sector on a given track available

for further use. . ' ;

FREE$SECTOR Identifies an available sector on a track and
alters the ABM,

e e e oA e At 31t

MAKESLINK Given the number of required sectors, this
procedure creates an appropriate linkage map.

AVAILABLES Determines the number of free sectors remaining

SECTORS on the diskette.

FINDSFILE Determines if a named file exists and locates it.

AVAILSDIRS Determines the availability for a directory

ENTRY entry to be made.

The command routines were written on a separate submo-
dule from the driver routines to allow for the possibility
of direct user access to the disk subsystem through this
software. The easjiest approach to description here seems to
be to chart the interconnections of each command routine
with those support procedures it uses. The RENAME procedure
is shown in Figure 9. )
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FINDS$FIIE

TR$INSOUT

CONSOLE$

RENAME

RENAME$

MODULE

s USAF86

SIO$GET$
DRIVE

FIGURE 9.

SIO$GET$
FILENAME

L

RENAME PROCEDURE RELATIONS

PR L TR Y
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¥ |

Ly The attribute change routine is not much different and is

§ diagrammed in Figure 10.

| ) DIR$ING CONSOLE
3 10

FINDFTLE OUT MODULE
- T
ATTRIBUTE
CHANGE
STO$GET$
DRIVE

ATTRIBUTE$
1 STO$GET DCHANGE$

’ FILENAME RIVER

! 1
% f

FIGURE 10. ATTRIBUTE CHANGE PROCEDURE RELATIONS )
E

H

11 '
t
{ |
. 3
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|
E
)
!
|
# The erase command is diagrammed in Figure 1l1. » ]
E |
: ARMS %ﬁ? DIRSING ARMSING )
’ ZERO 5 FINDFILE OUT . OUT
' UT
ERASE
STO$GET$
DRIVE l(——‘
2 FRASE$
! ‘ DRIVER - §
! 4 STO$GET k i
| FILENAME
FIGURE 11. ERASE PROCEDURE RELATIONS *
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i The erase procedure actually does not erase the data,

# rather it changes the flag in the directory to indicate the

3 file is non-active and makes the sectors available by alter-~

2 ing the allocation bit map. An erased file can actually be

‘ recovered if no additional files have been created since the
erasure.

The copy procedure (spelled KOPY to avoid confusion with

the use of C for the clear breakpoint function in USAF86) is

3 reasonably complicated since it uses files on each of the

2 two disk drives. The kopy routine was designed to allow use

: with a disk formatting routine which is not included with
DOS86. The kopy procedure is detailed in Figure 12.

DIRS - CONSOLE
DATA 10
FINDFILE IN$OUT ERASE INS MODULE
oUT USAF86
AVATIABIE , KOPY
IDTRECTORY
ENTRY
‘ T SIO$GETS
"—1 DRIVE
MAKES$
LINK KOPY$
3 DRIVER
1 STO$GET
' LINK$IN
3 $ouT
|
3

FIGURE 12. KOPY PROCEDURE RELATIONSHIPS
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:
¢ The read routine is implemented very easily using the
previously mentioned support routines. These relationships
are shown in Figure 13.
' . CONSOLE
] I0 i
3 MODULE
1 USAF86
1 i
|
! ]
FINDFILE LINK$ING DAT{§$
. IN {
o ouT
f
READ
READ$ ]
WRITE$ READ$DRIVER
PAR$
IN
FIGURE 13, READ PROCEDURE RELATIONSHIPS 1
b |
i
| 68
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The READSWRITESPARSIN routine used in the Read routine
is merely a convenient procedure used to detail both the
drive, name, and optionally the start and stop address.
This routine communicates directly only with the console I/0
module of USAF86. Default addresses are supplied for both
the start address (01000H) and the stop address (07FFFH).
This default area consumes almost all of the user available
memory.

The WRITE command is quite similar to the structure of
the READ command. It is necessary to emphasize that these
two routines deal strictly with a “core image™ file. No
translation of the data or data records takes place in ei-
ther of these routines. The WRITE command can be diagrammed
as seen in Pigure 14.

MAXES DIR$ING
FINDFIIE LINK ouT
T =

LINK$

£g$ ré._______a WRITE

READ$ WRITES
WRITES  |¢
PAR$IIS\§ DRIVER

FIGURE 14. WRITE COMMAND RELATIONSHIPS




The DIRECTORY command allows the user to display the
files contained on any diskette to the console. An indica-
tion is given to the user of the length of each file and the
total utilization of the diskette. The DIRECTORY command is
detailed in Figure 15.

DIR$INS -
ouT CONSOLE
1/0
MODULE
T USAF86
- DIRECTORY T
2 LIST

; i FIGURE 15, DIRECTORY COMMAND RELATIONSHIPS
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The INPUTSHEXSFILE (called INITIALIZE in the listing)

into the USAFA/8086 any file
created through the MDS-311 Utility called OH86.

routine allows downloading
tine functions

mat indicated

rou-

similarly to the READ routine except that
this routine interprets the code according to the file for-
in the MCS-86 Absolute Object File Formats
Technical Specification. The diagram of the INPUTSHEXSFILE
routine is shown in Figure 16.

SI0$ . s CONSOLE
GET GET PA 1/0
FINDFILE DRIV}?: RECORDS DATA MODULE
USAF86
STO$GET INPUT$
FYLENAME 4 HEX$
FIIE
LINK$ DATA$
NG NG
oUT OUT

FIGURE 16. INPUT$WEQETIE RETATIONSHIPS |
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Table 4 indicates the memory locations absolutely
by the D0OS86 module.

TABLE 4. DOS86 DEDICATED MEMORY LOCATIONS

LOCATION FUNCTION

00400-0047F Link Map Buffer #1

00480-004FF Link Map Buffer #2

00500-0057F Directory Buffer #1

00580-005FF Directory Buffer $#2

00600-0067F DATA Buffer

00680-0077F Allocation Bit Map Buffer
00780-0078A Input Output Parameter Block Buffer

This would indicate that if pressed, the user programming
might actually start as low as 0078B .

The following pages are the actual PLM86 1listing of
D0OS86.




PL/M-95 COMFILEF 9 DSk MANRGEMENT SYSTEM J0APR S PAGE 1 A

ISIS-T1 PL/M-86 YL 1 COMPILATION OF MODULE DOS
NO OBJECT MIDULE REQUESTED
COMPILER INYOKED BY. PLMBS :F1:FITZ SRC NOOBJECT DATE(32 APR 83) XREF

POt i iy

. STITLE( 9886 DISK MANRGEMENT SYSTEM‘) LARGE N
i D05:00;

/% THE FOLLOWING SOFTNARE IS THE DISK MANRGEMENT SYSTEM TO -

. THE USAFR/8896 MICROCOMPUTER THE FUNCTIONS THRT IT WILL )

PERFORM INCLUDE °RERD", “NRITE®, “KOPY", “NAMECHANGER" (RENAME).
“ERASE", “ATTRIBUTE CHANGE". “INITIARLIZE", AND “DIRECTORY".

THE SOFTWARE IS MODULAR IN NATURE CONSISTING OF THE FOLLONING
SEQUENTIAL BLOCKS:
o 1) EXTERNAL ROUTINES
2) GLOBAL DECLARATIONS
3) DATA TRANSFER ROUTINES
o : 4) SUPPORT ROUTINES
5) COMMAND ROUTINES
6> DRIVER ROUTINES

‘ THIS SOFTHARE MRS WRITTEN AS PART OF AN INDEPENDENT RESERRCH
PROJECT, EE499, BY CIC GLENN D. ROSENBERGER AND CIC PHILIP fo
B FITZJARRELL DURING THE FALL SEMESTER OF 1979. #/ . Y

e —————— St et o2 S
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SLoftie puiRLER 2B DS WARGINENT 34315 30APR G PAGE 2 i
RSN STINES %
i
k $SUBTITLEY SXTEONAL ROUTINES ) i
3 A THE FOLLOMING PACKAGE INCLUDES EXTERNAL SUBROUTINES i
i THAT APE UISED TO ENTER PARAMETERS FROM THE KEYBORRD f,
q AND DISPLAY RESULTS ON THE CRT */ ]
SINCLUDE ¢ FQ:EXTRN. PLM)
, 2 1 = DELAY: i
i z PROCEDURE(C) EXTERNAL;
. 3 2 = DECLARE C BYTE:
£ 4 2 = END: A ¢
3 5 4 = DELAYSLONG:
3 s PROCEDURE EXTERNALS
3 6 2 = £ND: . B
1 7 1 = SIOSOUTSCHRR: ]
pi = PROCEDURECC) EXTERMAL:
4 g8 2 = DECLARE C BYTE:
£ 8 2= END:
18 1 = SIOSOUTSBYIE:
s = PROCEDURE(B) EXTERNAL:
3 n 2= DECLARE B BYTE; 3
2 2 = 130 :
1 13 1 = SIOSOUTSMHORD:
! = PROCEDURE (W) EXTERMAL;
14 2 = DECLARE N WORD;
B 5 2 = END;
3 16 1 = SIDSOUTSSTRING: -
s = PROCEDURE(STRSPTR, N) EXTERNAL: |
17 2 = DECLARE STR$PTR POINTER, N BYTE;
18 2 = EN»
19 1 = SIOSGETSCHAR:
z PROCEDURE EXTERNAL:
B 2= END;
A1 = SIOSVALIDSHEX: ;
= PROCEDURE(H) EXTERNAL: :
‘ 2 2= DECLARE H BYTE; j
J 2 2= END: i
24 1 = SIOSHEX: |
= PROCEDURE(C) BYTE EXTERNAL: 4
| B 2= DECLARE C BYTE; : |
, 26 2 = END; '
- 27 1 = SIDSGETSBYTE: '
= PROCEDURE BYTE EXTERNAL;
28 2 = EMD:
3 29 4 = SIOSGETSHORD:
1 = PROCEDURE WORD EXTERNAL:
2 W 2= END:
3 M 1 = SIOSGETSADOR:
i = PROCEDURE (DEFAULTSBRSE) EXTERNAL:
j 2 2= DECLARE DEFAULTSBASE WORD:
2 2= M
41 = SIOSSLAMWGS:
= PROCEDURECNY EXTERNAL:
% 2 - [ECLARE N BYTE: ‘
p 2 2 = END; |3
7 1 = SIOSCRLF:
{ = PROCEDURE EXTERNAL:
B 2 = £ND:
T4
i

i ;
§

T e e -

e ARG YT 7 aT e vl s irs
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PLAM-56 COMPILER 800 (15 MANRGEMENT SYSTEM

40
4

42
43

-

[T e

[ O T T | TN DR U I BN BN LR RN RN TR 1)

EXTEPRAL ROUTINES

SITENEML INE
PROCEDURE EXTERNAL;

END;

SUPPRESSSBLANKS :
PROCEDURE EXTERNAL:
END;

USERS$IO$GETSCHRR :
PROCEDURE EXTERNAL:
END;

DECLARE MEMORYS$ARGISPTR POINTER EXTERNAL, ARGL STRUCTURE
(OFF WORD. SEG WORD) AT (@MEMORYSARGISPTR).
MEMORYSARGL BASED MEMORYSARGLSPTR BYTE:

DECLARE (ERROR, NEXTCOMMAND) LABEL EXTERNAL;

DECLARE CHAR BYTE EXTERNAL:

DECLARE ASCR LITERALLY ‘ODH‘;

DECLARE ASBL LITERALLY ‘628H;

7
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PLAM-B5 CRIFILER 3089 Sk “RHRGEMENT Svl,E
Glleaw DECLARATIONS

$ABTITLE. GLOBAL DECLARATIONS )

/% THE FOLLOKING BLOCKS OF RAM ARE USED RS BUFFERS FOR THE

DATA TRANSFER BETWEEN THE MICROCOMPUTER AND THE DISK:
09408H - 0047FH: LINKAGE MAP SECTOR BUFFER #1
99480H - GB4FFH: LINKAGE MAP SECTOR BUFFER #2
027004 - 057FH: DIRECTORY SECTOR BUFFER #1
98580H - BASFFH: DIRECTORY SECTOR BUFFER 82

‘ 08609H - BB67FH: DATA BUFFER

826S0H - BO77FH: ALLOCATION BIT MAP BUFFER »/ ’

B 1 DECLARE DIRECTORYA(8) STRUCTURE(FLAG BYTE, FNAME(6) BYTE.
NMEXT(3)> BYTE, ATTR BYTE, LASTSSECTSBYTE BYTE, NUMSSECT WORD.
FSTSLNKS$SECT BYTE, FSTSLNKSTRK BYTE) AT (9@508H);

a1 DECLARE DIRECTORYB(8) STRUCTURE(FLAG BYTE, FNAME(E) BYTE.
NMEXT(3) BYTE, ATTR BYTE, LASTSSECTSBYTE BYTE, NUMSSECT WORD:
FSTSLNKSSECT BYTE. FSTSLNKSTRK BYTE) AT (28580H);

2 1 DECLARE LINK1(64) STRUCTURE(SECT BYTE, TRK BYTE) AT (98400H);
31 DECLARE {INK2(64) STRUCTURE(SECT BYTE, TRK BYTE) AT (BB489H);
M 1 DECLARE ABM(256) BYTE AT (BB6S3H);

B 1 DECLARE DDATA(128) BYTE AT (006BH);

% 1 DECLARE TRUE LITERALLY ‘OFFH';

5 1 DECLARE (FILESSECTORN, FILESIDENTR. FILESSECTORB, FILESIDENTB,

g FSTSLNKSSECT, FSTSLNKSTRK, SECTORSNUMBER. TRRCKSNUMBER,
DRIVEL, DRIYE2) BYTE, (STADD, FNADD) WORD:

! 8 1 DECLARE FILENAMEL(6) BYTE, FILENAME2(6) BYTE. FILEEXTA(3) BYTE
FILEEXT2(3) BYTE;
1 DECLARE I0PB WORD EXTERNAL;
@ 1 DECLARE (FTERR, DERR) BYTE EXTERNAL;
61 1 DECLARE 10BP(18) BYTE AT {0@783H);
62 1 DECLARE LASTSABMSBYTE WORD ;
63 1 DECLARE ABC(*) BYTE DATA (’ABCDEFGHIJKLMNOPERSTUYWXYZ );
64 1 DECLARE ALPHANUM(*) BYTE DATA (ABCDEFGHIJKLMNOPORSTUVNXYZB123456789);
6 1 DECLARE DIPRSBUFSFDRS  WORD  DATR(BESGBH),

DIRBSBUFSADRS  WORD  DATA(BAS8BH),

LINKASBUFSADRS WORD  DATA(BB480H),

LINC2SBUFSADRS WORD  DATR(BB48EH),

AEMSBUFSADRS  WORD  DATA(GGEBEH),

DOATRSBUFSADRS WORD  DATA(DAGEBH);
66 1 VECLARE DATASPOINTER POINTER,

DPNTR STRUCTURE(OFF WORD, SEG WORD) AT (@DATRSPOINTER)
& 1 DECLARE TARGETSPOINTER POINTER,

JBAPRED PAGE 4
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* PLAN-B5 CONPILEP  393¢ OISk MANVIEENT SYSTEM 0RO PAGE S
GLOBAL DECLAPATIONS

TPNTR STRUCTURE(OFF WORD. SEG WORD) AT (RTARGETSPOINTER);
! 68 1 DECLARE STRRTSFOINTER POINTER, : . .
. IST STRUCTURE (IP WORD. CS WORD) AT (@STARTSPOINTER); : )

B
. N
~
B
]
]
.
.
:
X .
1 " .
i
I .
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PLA-BE CONPILEP  ©0d LISy MENRGINENT SYSTEN ARG PAGE 6 B
DRTA TRENSFEP RULTINES

$SUBTITLE. DATRA TRANSFER ROUTINES®)

/% THE FOLLOWING ROUTINE IS CALLED TO TRANSFER DATA
TO AND FROM THE DISK */

69 1 DISK: ,
PROCEDURE EXTERNAL; )
78 2 END;

/% THE FOLLOWING ROUTINE FILLS THE INPUT/OUTPUT
PARAMATER BLOCK SO THAT THE PROGRAM CAN “TALK’ TO
THE DISK. #/
FILLSIOPB:
PROCEDURE (X8, X1, X2, X3, X4, K3, %6, A7, %8, X9);
DECLARE (X8, X1, X2, X3, X4, X3, %6, X7, X8, X9) BYTE;
108P(8)=X3;
10BP(1)=X1;
10BP(2)=X2;
10BP(3)=X3;
108P(4)=¥4;
10BP(5)=¥5;
10BPC6)=X6;
10BP(?)=X7;
108P(8)=¥8;
10BP(9)=%9;
10PB=0788H; /»PUBLIC BYTE SPECIFYING LOCRTION OF I0PB+/
END FILLSIOPB;

-
Py
foy

PEBREIIIAAIIN
RPN NN

Z# THE FOLLOWING ROUTINE IS CALLED TO SEE IF THE DISK
FAILS TO OPERATE PROPERLY. IT QUTPUTS AN ERROR
MESSRGE AND RESETS THE SYSTEM FOR THE NEXT COMMAND. »/
ERRORSCHECKER :
PROCEDURE;
FTERR=FTERR+1~1; 7+DUMMY FOR COMPILER/
IF (FTERR O @) OR (DERR <> @) THEN DO;
CALL SIDSOUTSSTRING(®(/FATAL ERROR, DISK RELATED’),25);
" G0 TO NEXTSCOMMAND;
END:

[

WEeBIBIR KR
RN WWWRP

END ERRORSCHECKER;

/% THE FOLLOWING PROCEDURE IS USED TO ESTABLISH IOPB(1),
i WHICH TELLS THE DISK WMICH DISK DRIVE IS BEING USED AND
] WHETHER THE COMMAND 1S A READ (INQUT=0) OR R WRITE (INOUT=1). »/
1 TOPBSONE :
PROCEDIURE ¢ INOUT, DRIVE) BYTE .
DECLARE CINQUT, DRIVE, %1) BYTE:
INQUT=INQUT+1-1; 7#DUMMY STATEMENT=/
IF INGUT=0 THEN X1=94H; /% REFD =/
ELSE ¥1=86H; /% RITE »/
X4=¥1 OR SHL(DRIVE, 4);
RETURN X1:
END IOPBSONE;

REBESRR ¥
oD NN

/% THE FOLLOWING PROCEDURE IS USED TO READ OR WRITE A DIRECTORY
SECTOR INTO OR FROM ONE OF THE TWD DIRECTORY BUFFFERS IN SYSTEM
RAM. “INQUT SPECIFIES READ DISK (INOUT=0) OR WRITE TO DISK CINOUT=1).
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PL/M-36 COMFILER 885 C{Sk PANRGEMENT SvSTEM BDAPROD PRAGE 7
DATA TRANSFER ROUTINES

“URIVE" SPECIFIES WHICH DISK [RIVE IS TO BE EMPLOYED. ‘SECTOR’
k SPECIFIES WHICH OF THE 25 DIRECTORY SECTORS IS TO BE RERD (R
’ WROTE. FIMALLY, ‘IDENT’ SPECIFIES WHETHER TO USE DIRECTORYR (9)

DR DIRECTORYB(1). */ .
1983 1 DIRSINSOUT: '
PROCEDURE ¢ INGUT, DRIVE, SECTOR. IDENT); A !
104 2 DECLARE ¢ INOUT. DRIVE. SECTOR. IDENT, P4, P5, P6) BYTE; ~ :
195 2 P1=10PBSONE( INOUT, DRIVE); /¢ SPECIFY READARITE AND DRIVE o/ !
T 186 2 IDENT=IDENT+1-1; 7% DUMMY STRTEMENTs/ C
197 2 IF IDENT=8 THEN !
108 2 00; /% SPECIFY BUFFER LOCATION #/
199 3 P5=LOM(DIRASBUF SADRS);
19 3 P6=HIGH(DIRASBUF SRORS);
111 3 END;
112 2 00;
13 3 PS=LOW(D IRBSBUF SRORS);
’ 14 3 P6=HIGH(DIRBSBUF $RDRS);
15 3 END;
s 2 CALL FILLSIOPB(BOH, P1, 81, 81, SECTOR, PS, P6, 6, 0, 8);
( "? 2 CALL DISK;
1“8 2 CALL ERRORSCHECKER
19 2 END DIRSINSOUT;
/% THE FOLLOMING PROCEDURE IS USED TO TRANSFER THE ALLOCRTION
BIT MAP OF THE DISK IN THE DRIVE SPECIFIED BY /DRIVE’ MITH : ‘
INOUT SPECIFYING A READ FROM DISK TO THE ABM BUFFER (INOUT=8), i
OR A WRITE TO DISK FROM THE ABN BUFFER (INOUT=1} . i
120 1 ABMS INSOUT i
PROCEDURE (INOUT, DRIVE); 2
2 2 DECLARE {INOUT, DRIVE, PL, P5. P6) BYTE; ) : !
122 2 P4=10PBSONECINOUT, DRIVE);  /# SPECIFY RERDARITE AND DRIVE »/
123 2 PS=LON(ABMSBUF SAORS);
124 2 P6=HIGH(REMSBUFSADRS);  /# SPECIFY BUFFER LOCRTION »/
15 2 CALL FILLSIOPB(OaH, PL 04, 62, 82, P5, P6, 8,0, 8);
126 2 CALL DISK;
127 2 CALL ERRORSCHECKER:
128 2 CALL FILLSIOPB(@8H, PL, 81, 82, 83, 88, 67, 00, 09, 09);
‘ 129 2 CALL DISK:
130 2 CALL ERRORSCHECKER;
13 2 END REMSINSOUT;

/#THE FOLLONING PROCEDURE IS USED TO READ (INOUT=0) OR WRITE

(INOUT=1) A SECTOR OF A LINKAGE MAP TO OR FROM THE DISK

SPECIFIED BY ‘ORIVE’. ‘TRACK‘ AND ‘SECTOR’ IDENTIFY THE

LOCATION OF THE LINKAGE MAP SECTOR ON THE DISK DRIVE, AND

“IDENT- IS USED TO IDENTIFY WHICH OF THE THO LINKAGE MAP

BUFFERS (IDENT=8 IS LINKL. IDENT=1 IS LINK2) THAT IS TO BE USED. &/
2 1 LINKSINSOUT:

PROCEDURE (INQUT, DRIVE, TRACK, SECTOR. IDENT);

133 2 ~ DECLARE CINOUT, DRIVE, TRACK, SECTOR. IDENT, P1. PS5, P6) BYTE:

134 2 P1=JOPBSONEC INOUT, DRIVE); /# SPECIFY READ/AWRITE AHD DRIVE »/
135 2 IDENT=IDENT+1-1; /7« DUMMY COMPILER STATEMENT/ -

136 2 IF TDENT=@ THEN

17 2 00; /% SPECIFY BUFFER LOCATION #/

138 3 P3=LOW(L INKASBUF $RDRS);
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Pr=HIGH{L INKASBUF $ADRS);
END. .
ELSE k
00;
PS=LOWCL INC2$BUF$ADRS ) ;
P&=HIGH(L INK2$BUF SRDRS);
END;
CALL FILL$IOPB:@aH. P1, B4, TRACK, SECTOR, PS5, P6, 0. 8. 8); R
CALL DISK: ' !
CALL ERRORS$CHECKER;
END LINKSINSOUT:

/% THE FOLLOWING PROCEDURE IS USED TO TRANSFER GENERRL
DATA TO OR FROM THE DISK TRACK AND SECTOR SPECIFIED BY THE
FORMAL PARAMETERS. INOUT IS USED TO DETERMINE WHETHER IT IS
A READ (INQUT=8) OR WRITE (INOUT=1). IF DATRRDDRESS=8 THEN THE DATA
TRANSFERED COMES FROM OR GOES TO THE DATA BUFFER IF DATRADRESSCOA,
THEN THE DATA IS TRANSFERED TO THE LOCATION SPECIFIED BY DATARDRESS. #/
DATASINSOUT -
PROCEDURE ¢ INOUT, DRIVE, TRACK, SECTOR, DATARDRESS )
DECLARE (INOUT, DRIVE, TRACK, SECTOR, PL, PS5, P6) BYTE: !
DECLARE DATARDRESS WORD: )
P4=T0OPBSONE INOUT, DRIVE); /* SPECIFY RERD/WRITE AND DRIVE »/
DATRADRESS=DATARDRESS+1-1; /+DUMMY COMPILER STATEMENT*/ bl
IF DATRADRESS=0 THEN .
DO; /% SPECIFY BUFFER LOCATION »/
PS=LON(DDATASBUF $RDRS);
PE=HIGH{DIATRSBUF SADRS);
END:
ELSE
L 1]
PS=LOM(DATARDRESS;
P&=HIGH(DATARDRESS )
END;
CALL FILLSIOPB(@8H, P1, 8L TRACK, SECTOR, PS5, P6, 8, 0, 8);
CALL DISK;
CALL ERRORSCHECKER;
END DRATRSINSOUT;
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$SUBTITLE(- SUPPORT ROUTINES)

/% THE FOLLOWING PROCEDURE IS USED TO WRITE A ZERO TO THE
ALLOCATION BIT MAP LOCATION CORRESPONDING TO THE SECTOR
AND TRACK CORRESPONDING TO THE FORMAL PRRAMETERS, THUS
MAKING THE SECTOR RYAILABLE L4

ABMSZERD:
PROCEDURE ¢ TRACK, SECTOR;

DECLARE (TRACK, SECTOR, ABMBYTE, MASK) BYTE;

DECLARE (RBMNUIL SHIFTS, 1) WORD:

AEMNUM=DOUBLE ( TRACK y#26 ) +DOUBLE (SECTOR)~4;

ABMBYTE=(ABMNLI/S); /* DETERMINE PROPER BYTE IN BUFFER o/

SHIFTS=(ABMNUM MOD(8)); /» DETERMINE PROPER BIT IN 8YTE »/

MASK=7FH;

D0 I=1 TO SHIFTS; /% DEVELOP MRSK »/
MASK=ROR(MRSK. 1);

END;

ABMCABMBYTE )=(ABM(RBMBYTE) AND MASK);

END ABMSZERD;

/+THE FOLLOWING PROCEDURE IS CRLLED IF THE OPERATOR
WRKES AN INVALID COMMAND ENTRY. */

COMMANDSERROR :
PROCEDURE;

IF CHAROASCR THEN

D0 WHILE CHARCASCR;
CALL SIOSGETSCHAR:

£;

0 T0 ERROR;

END COMMANDSERROR;

/THE FOLLOWING PROCEDURE FINDS R FREE SECTOR AND SETS THE
GLOBALS SECTORSNUMBER AND TRACKSNUMBER TO IDENTIFY IT.

THE ALLOCATION BIT MAP OF THE PROPER DISK DRIVE SHOULD BE
ALREADY STORED IN THE BUFFER, AND THIS PROCEDURE CHANGES
THE BUFFER BUT DOES MOT REMRITE THE ABM 7O THE DISK. L4

FREE$SECTOR:
PROCEDURE;

DECLARE MASK BYTE:
OECLARE (BYTECOUNT, SHIFTCOUNT) MORD;
DECLARE (SHIFTS, ABMSBYTE) WORD;
DECLARE FOUND LABEL;
DO ABMSBYTE=0 TO 256;
BYTECOUNT=ABMBYTE
MASK=080H;
D0 SHIFTS=1 10 8;
SHIFTCOUNT=SHIFTS;
IF (ABM(ABMSBYTE) AND MASK)=8 THEN GO TO FOUND;
MASK=SHR(MASK, 1);
END;
END;
FOUND:
/% SPECIFY SECTOR LOCATION s/
SECTWN((MEWMIFTWT)WQG))#L
/* SPECIFY TRACK LOCATION »/
TRACKSNUMBER=LOW( (BYTECOUNT»B+SHIF TCOUNT /26 );

81

/% WAIT UNTIL USER ENTERS A ‘RETURN’ ¢/
/% BEFORE AN ERROR MESSAGE IS PRINTED. &/
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|
2 2 LASTSABNSEYTE=BYTECUNT; :
- W 2 REN(BYTECOUNT 1=RBH:BYTECOUNT) OR MASK; 3
& ’ 25 2 END FREE$SECTOR: ;
/+THE FOLLOWING PROCEDURE MAKES A LINK MAP ON THE DISK
DRIVE SPECIFIED BY ‘DRIVE’ FOR ‘NUMSECTOR’ NUMBER OF SECTORS. #/
2 1 MAKESLINK:
PROCEDURE (NURSECTOR. DRIVE);
w2 DECLARE NUMSECTOR WORD: o
w8 2 DECLARE (DRIVE. LASTSLINKSSECT, LASTSLINKSTRK, LINCSSECTOR) BYTE: g
2 2 DECLARE LINKSTRACK BYTE; ‘ _ 3
SoAR 2 DECLARE CIND, INDD. LND) WORD; ]
r a0 2 DECLARE LASTSLINK LABEL;
A2 2 CALL ABMSINSOUT(@, DRIVE); /% RERD FBN &/
A3 2 LASTSLINKSSECT, LASTSL INKSTRK=0;
A4 2 CALL FREESSECTOR;
/% FIRST LINKAGE WRP SECTOR »/
A5 2 FSTSLNKSSECT, LINKSSECTOR=SECTORSNUMBER;
A6 2 FSTSLAKSTRK, LINKSTRACK=TRACKSNUMBER
A7 2 00 WHILE TRUE:
/% LOCATION OF PREVIOUS LINKRGE NP SECTOR %/
28 3 LINK2(8). TRK=LASTSLINKSTRK:
29 3 LINK2(®). SECT=LASTSLINKSSELT;
2% 3 D0 IKD=2 TO 63
21 4 LD=IND+4;
22 4 CALL FREE$SECTOR;
/% LOCATION OF LIMKED SECTOR #/
23 4 LINK2CTRDY. TRK=TRACK SNUMBER;
24 4 LINK2( IND). SECT=SECTORSNUMBER:
/% NUMBER OF SECTORS TO BE LINKED »/
25 4 NUMSECTOR=NUMSECTOR-1;
26 4 IF NUMSECTOR=0 THEN GO TO LASTSLING
28 4 END;
29 3 CALL FREES$SECTOR;
/% LOCATION OF NEXT LINKAGE MAP SECTOR »/
2% 3 " LINK2(1). TRK=TRACKSNUMBER;
B3 LINK2(1). SECT=SECTORSNUVBER;
/% WRITE CURRENT LINKAGE MP TO DISK ONE SECTOR AT A TIME »/
n2 2 CALL LINKSINSOUT(4, DRIVE, LINKSTRACK, LINKSSECTOR, 1);
/% REMEMBER CURRENT LINKAGE MAP SECTOR #/
3 3 LASTSLINKSSECT=L INKSSECTOR:
24 3 LASTSL INKSTRK =L INKSTRACK;
/# CREATE NEW LINK SECTOR #/
n5 3 LINKSSECTOR=LINK2(1). SECT; !
n6 2 LINKSTRACK=L INK2(1), TRK; i
: o7 3 ENDs !
3 28 2 LASTSLING: i
: /% FILL EXTRA LOCATIONS OF LAST LINK SECTOR WITH ZEROES #/
| DO INDD=LND TO 63;
4 29 3 LINK2CINDD. TR LINK2(INDD). SECT=9;
3 240 3 END; l
{ /% SPECIFY LAST LINKAGE SECTOR */ ]
1 M 2 LING2CLY. TRK, LINK2(1). SECT=0; . , )
4 42 2 CALL LINKSINSOUT/L, DRIVE, LINKSTRACK, LINKSSECTOR, 1); /#LAST LINK SECTORe/ b
g 43 2 CALL ABMSINSOUT(1. DRIVE); /% WRITE UPDATED ABM »/ j
i 244 2 RETURN: .
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END MRKESLINK:

/4THE FOLLOWING TYPED PROCEDURE RETURNS A YRLUE EQUAL TO
THE NUMBER OF AVAILABLE SECTORS ON DISK DRIVE ‘DRIVE’. s/
AYATLABLESSECTORS , R
. PROCEDURE (DRIVE) WORD; T
DECLARE (DRIVE. MASK) BYTE: :
DECLARE COUNT NORD;
DECLARE (SHIFTS, BYTES) WORD:
CALL RBMSINSOUT(®, DRIVE); /% RERD FBM. #/
COUNT=0;
DO BYTES=0 TO 258;
WFSK =B8H;
DO SHIFTS=1 T0 8;
/+ UPDRTE COUNT OF RYRILABLE SECTORS »/ 2
IF (RBM(BYTES) AND MRSK)=8 THEN COUNT=COUNT+L;
END; ‘ }
END;
RETURN COUNT;
BND AVRILABLESSECTORS;
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/%THE FOLLOWING PROCEDURE SERRCHES FOR A FILE. IF THE FILE
IS FOUND ON THE PROPER DISK, THE SECTOR IN WHICH IT 15 FOUND
AND ITS LOCATION IN DIRECTORYA BUFFER IS RETURNED THROUGH THE
GLOBALS FILESSECTORR AND FILEIDENTA. IF THE FILE IS NOT FOUND,
THESE GLOBALS ARE SET T0 OFFH »
1 FINDFILE:
PROCEDURE (DRIVE, FILESNAMESPTR, NAMESEXTSPTR);
DECLARE DRIVE BYTE;
DECLARE (FILESNAMESPTR, NRNESEXTSPTR) POINTER;
DO FILESSECTORA=2 T0 26; /+ READ DIRECTORY SECTORS (2-26) &/
CALL DIRSINSOUT(S, DRIVE, FILESSECTORN, 8);
DO FILESIDENTA=9 TO 7; /» CHECK EACH DIRECTORY ENTRY o/
/% CURRENT FILE, PROPER FILE NAME AND EXTENSION? ? #/
4 IF((DIRECTORYACFILESIDENTA). FLAG=8) AND :
((CHPB(FILESNAMESPTR. 80 IRECTORYR(F ILESIDENTR). FNAIE, ‘
6)=0FFFFH)) AND )
((CMPB(NAMESEXTSPTR, @DIRECTORYACF ILESTDENTA). NMEXT,
3)=0FFFFH) ) )THEN RETURN:

g YRERY B

2 4 IF DIRECTORYACFILESIDENTR). FLAG=7FH THEN
a1 4 G0 TO EXITSFILE;
2 4 END;
23 3 END;
274 2 EXITSFILE:
FILESSECTORR, FILESIDENTA=0FFH; /* YALUES RETURNED IF FILE NOT FOLND »/

2 2 RETURN;

2 END FINDFILE;

/#THE FOLLONING PROCEDURE IS USED TO FIND AN AVIALRBLE SPOT
IN THE DISK’S DIRECTORY. FILESIDENTB AND FILESSECTORB ARE SET

# TO THE LOCATION IN DIRECTORYB BUFFER WHICH [S AVRILABLE AND

1 THE PROPER DIRECTORY SECTOR THAT THE BUFFER CORRESPONDS T0. IF -

) NO ROOM IN THE DIRECTORY EXISTS, THE GLOBALS ARE SET TO OFFH «/
27 1 AVAILSDIRSENTRY:

PROCEDURE (DRIVE);
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(ECLARE DRIYE BYTE:
D FILESSECTORB=2 TO 26;
TALL DIRSINSOUT(B, DRIVE, FILESSECTORB, 1)
DO FILE$:DENTB=B TO 7:
CIRECTORYB(FILEIDENTB). FLAG=DIRECTORYB(FILEIDENTB). FLAGH-1; /+DUMMYs/
/% CURRENT FILE? »/
IF DIRECTORYB(FILESIDENTB). FLAGO® THEN RETURN:

END;
END;
FILESSECTORB, FILESIDENTB=0FFH; /¢ YALUES RETURNED IF DIRECTORY FULL »/
RETURN:

END AYRILSDIRSENTRY;
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/#THE FOLLONING PROCECURE IS5 USED TO RENAME A FILE ON THE DISK. &/
RENFME . :
PROCEDURE (DRIVE. OLDF ILENAMEPTR, OLDF ILEEXTPTR, NEWF ILENAMEPTR, NEWF ILEEXTPTR);

DECLARE [RIVE BYTE:

DECLARE (OLDFILENAMEPTR, OLOFILEEXTPTR) POINTER;

DECLARE (NEWFILENAMEPTR, NEWF ILEEXTPTR) POINTER;

DECLARE (EPRURL, ERROR2) LABEL;

CALL FINDFILE(DRIVE OLDF ILENAMEPTR, OLDF ILEEXTPTR);

/% FILE NOT FOUND? #/
IF FILE$SECTORA=OFFH THEN GD TO ERRORL:
/% WRITE PROTECTED? #/
IF (DIRECTORYA(FILEIDENTR). ATIR AND B4H) O @ THEN GO TO ERROR2:
/% CHANGE DIRECTORY #/
CALL MOVB(NEWFILENAMEPTR, @DIRECTORYA(FILESIDENTR). FNAME. 6);
CALL MOYB(NEWFILEEXTPTR, @0 IRECTORYA(F ILESIDENTR). NMEXT, 3);
/% WRITE UPDRTED DIRECTORY »/
CALL DIRSINSOUT(1, DRIVE, FILESECTORR, 8);
RETURN:
ERRORL: CALL SIOSNEWLINE
CALL SIOSOUTSSTRING(@CFILE NOT FOUND /), 15);
GO TO NEXTSCOMMAND: -
ERROR2: CALL SICSNEMLINE:
CALL SIOSOUTSSTRING(@(/WRITE PROTECTED FILE "), 20);
G0 TO NEXTSCOMMAND:
END RENAME:

/#THE FOLLOWING PROCEDURE 15 USED TO CHANGE THE ATTRIBUTES
OF A FILE ON A DIK. #/ :
ATTRIBUTECHANGE :
PROCEDURE (DRIVE, FILESNAMESPTR, FNANESEXTSPTR. ORRTTRBYTE, ANDATTRBYTE);
DECLARE (DRIVE. ORATTRBYTE. ANDATTRBYTE) BYTE:
DECLARE (FILESNAMESPTR, FNAMESEXTSPTR) POINTER;
DECLARE ERROR3 LABEL:
CALL FINDFILE(DRIVE, FILESNAMESPTR, FNAMESEXTSPTR);
/% FILE NOT FOUND? »/
IF FILESSECTORA=GFFH THEN GO TO ERRORS;
DIRECTORYA(FILESIDENTR). ATTR=(DIRECTORYACFILESIDENTR). ATTR
OR ORATTRBYTE); /% SET BITS »/
DIRECTORYACF ILESIDENTR). RTTR=(DIRECTORYA(F ILE$IDENTR). ATTR
AND ANDATTRBYTE); /% RESET BITS #/
/% WRITE UPDATED DIRECTORY ENTRY »/
CALL DIRSINSQUT(1. DRIVE, FILESSECTORR, 8);
RETURN;
ERRORZ: CRLL STOSNEWLINE
CALL SIOSOUTSSTRING(@(’FILE NOT FOUND ), 15);
GO TO NEXTSCOMMAND;
END ATTRIBUTECHANGE;

/% THE FOLLOWING PROCEDURE ERASES A FILE FORM THE DISK. &/
ERASE :

PROCEDURE (DRIVE, FILESNMESPTR, FILESEXTSPTRY; - - -

DECLARE (DRIVE. LNK$SECT, LNK$TRK) BYTE;
DECLARE (FILESNAMESPTR, FILESEXTSPTR) POINTER:
DECLARE NUMBSSECT WORD;
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, 32 DECLARE 1 MORD: j
! /o2 DECLARE (LAST, ERRORY, ERRORS" LABEL; 1
R 2 CALL FIMOFILE\DRIVE, FILESNRMESPTR, FILESEXTSPTR: :
/% FILE NOT FOUND? »/
2 IF FILESSECTORA=OFFH THEN GO TO ERRORY:

r /% 15 FILE WRITE PROTECTED? #/ R

35 2 IF (DIRECTORYRCFILEIDENTA). ATTR AND B4H) <> @ THEN GO TO ERRORS:
/% MRKE FILE NON-CURRENT #/
37 2 DIRECTORYA(FILEIDENTR). FLAG=0FFH;
/% WRITE UPDATED DIRECTORY ENTRY #/
38 2 CALL DIRSINSDUT(1, DRIVE, FILESECTORR, 8);
¢ 39 2 CALL RBMSINSOUT(@, DRIVE); /% RERD AEM »/
M9 2 LNK$SECT=DIRECTORYR(F ILESIDENTR). FSTSLNKSSECT;
M 2 LNK$TRK=DIRECTORYA(F ILESIDENTR). FSTSLNKSTRK . _ ‘
M2 2 NMBSSECT=DIRECTORYR(F ILESIDENTR). NUMSSECT; ]
43 2 DO WHILE TRUE: /% UPDATE FBM ¢/
4 3 CALL LINKSINSOUT(B, DRIYE, LNKSTRK, LNKSSECT, 8);
r /% WAKE LINK WP SECTORS AVRILIABLE »/ )
M5 3 CALL ABMSZERO(LNKSTRK, LNKSSECT);
M6 3 DO 1=2 10 63
¢ /+ WKE DATA SECTORS RYRILIRBLE #/ '
W7 4 CALL ABMSZERO(LINKACD), TRK, LINKLCI), SECT);
43 4 NUMBSSECT=NUMBSSECT-1
349 4 IF NMBSSECT=0 THEN GO TO LRST;
i I 4 END;
[ 3?3 LNKSTRK=LINKL(1). TRK;
] . B 3 LNKSSECT=LINK1(1). SECT:
4 3 END;
3™ 2 LAST:
' /% WRITE UPDATED ABM TO DISK #/
CALL ABMSINSOUT(L, DRIVE);
% 2 RETURN;
{ ™7 2 ERRORY: CALL SIOSNEMLINE:
‘ 3/ 2 CALL SIOSOUTSSTRING(@(‘FILE NOT FOUND /), 15);
%9 2 TO NEXTSCOMMAND;
. ] 68 2 ERRORS: CALL SIOSNEMLINE: i
%L 2 CALL SIOSOUTSSTRING(@(’FILE MRITE PROTECTED /), 2); . C
%2 2 G0 TO NEXTSCOMMRND; b3
; %3 2 END ERASE; "
/+THE FOLLOWING PROCEDURE 1S USED TO COPY A FILE FROM ONE
i DISK TO AMOTHER  #/
34 1 KOPY
PROCEDURE (FMORIVE. FI ILENAMEPTR, FWF ILEEXTPTR, TODRIVE, TOF ILENAMEPTR,
TOFILEEXTPTR, INITIRLIZESCALLER);
%5 2 DECLARE (FMDRIVE, TODRIVE, INITIALIZESCALLER) BYTE:
! %6 2 DECLARE (FMFILENANEPTR, FNFILEEXTPTR, TOF ILENWEPTR,
! TOFILEEXTPTR) POINTER;
| w7 2 DECLARE (FMSLINKSTRK, FMSLINKSSECT, TOSLINKSTRK,
| TOSLINKSSECT, CHARHOLD) BYTE;
5 8 2 DECLARE NUMBSECT NORD:
| 69 2 DECLARE [ WORD:
g 370 2 DECLARE (TRANGFER, ERRORG, ERROR?, ERRORS) LABEL: ‘
/% JUWP TO TRANSFER IF KOPY WRS CALLED FROM INITIALIZE ROUTINE #/
I 2 INITIALIZESCALLER=INITIALIZESCALLER#1-1; /+DUMMYS/ . :
2 2 IF INITIALIZESCALLERO)® THEN GO TO TRANSFER; '
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CALL FINDFILECTODRIVE. TOF [LEMAMEPTR. TOF ILEEXTPIR);
/% DES FILE ALRERDY EXIST? »/
IF FILESSECTORRCHOFFH THEN
DO;

CALL SIOSDUTSSTRING(®(‘FILE ALREADY EXISTS’),19);
CRLL STIOSMEMLINE;
IF (DIRECTORYA(FILESIDENTA). ATTR AND B40H) = 048H THEN
DO,
CALL SIOSDUTSSTRING(@('FILE IS WRITE PROTECTED’), 23);
60 TO ERROR; '
END:
ELSE
D0;
CALL SIOSOUTSSTRINGC@( DD YOU WISH NEM FILE T0/),23);
CALL SIOSNEMWLINE:
CALL SI0$OUTSSTRING
(B{‘/REPLACE EXISTING FILE (¥ OR N)? *),32)
CALL SIDSGETSCHRR; /% GET USER RESPONSE »/
CHARHOLD = CHRR:
CALL SIDSGETSCHAR:
IF CHAR > RSCR THEN CALL COMMANDSERROR:
IF CHARHOLD = ‘N’-THEN GO TO NEXTSCOMMAND;
IF CHARHOLD O ¥ THEN GO TO ERROR;

/% IF USER WANTS TO REPLACE EXISTING FILE THEN ERASE IT. o/

DIRECTORYACFILESIDENTA). ATTR = ©;

CALL DIRSINSOUT(1, TODRIVE, FILESSECTORR 9);

CALL ERASECTODRIVE, TOF ILENAPERTR, TOF ILEEXTPTRY:
END:

CALL FINDFILECFMDRIVE. FMF ILENAMEPTR, FMFILEEXTPTR);
/% FILE NOT FOUND? »/
IF FILESSECTORA=8FFH THEN GO TO ERRORS;
CRLL RVRILSDIRSENTRY(TODRIVE);
7+ IS THERE ENOUGH ROOM IN DIRECTORY? */
IF FILESSECTORB=0FFH THEN GO TD ERROR?;
/% 1S THERE ENOUGH ROOM ON THE RECEIVING DISK? »/
TRANSFER : IF DIRECTORVACF ILESIDENTR). NUMSSECTOAYRILABLESSECTORS(TODRIVE)

THEN GO TO ERRORB;

/% WAKE LINKAGE MAP ON THE RECEIVING DISK »/
CALL MAYESLINK(DIRECTORYA(FILESIDENTR). NUMSSECT, TODRIVE):
/% SET DIRECTORY ENTRIES »/
DIRECTORYB(FILESIDENTB). FST$LNK$SECT=FSTSLNKSSECT;
DIRECTORYB(FILESIDENTB). FSTSLNKSTRK=F STSLNKSTRK;
DIRECTORYB(FILESIDENTB). FLAG=08;
DIRECTORYB(F ILESIDENTB). ATTR=DIRECTORYA(F ILESIDENTA). ATTR:
NUMBSECT, DIRECTORYB(FILESIDENTB). NUM$SECT=

DIRECTORYACFILESIDENTR). NUMSSECT;

DIRECTORYB(FILESIDENTB). LASTSSECTSBYTE=

DIRECTORYACF ILESIDENTA). LASTSSECT#BYTE;

CALL MOYETOF ILENAMEPTR, BDIRECTORYB(FILESIDENTB). FHAME. 6);
CALL MOVBCTOF ILEEXTPTR, @ IRECTORYB(FILESIDENTB). NMEXT, 3);
/% WRITE UPDATED DIRECTORY TO RECEIVING DISK »/ . '
CALL DIRSINSGUTCL, TODRIVE, FILESSECTORS, 1)
FHSLINKSSECT=0IRECTORYRCF ILESTDENTA). FSTSLNKS$SECT;
/% OETERMINE FIRST LINKAGE SECTORS #/
FHSLINKS TRK=DIRECTORYACF ILES IDENTR). FSTSLNKSTRK;
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TOSLINKSSECT=DIRECTORYB(F ILESIDENTB). FOTSLNKS$SECT;
TOSL IR STRK=UIRECTORYB(F ILESIDENTB). FSTSLNKSTRK:
D0 WHILE TRUE;
/% READ LINKAGE SECTORS »/
CALL LINKSINSQUT(@, FMDRIVE, FMSLINKSTRK, FM$LINKSSECT, 0);
CALL LINKSINSOUT(D, TODRIVE, TOSLINKSTRK, TOSLINKSSECT, 135
00 =2 T0 63;
/% READ OLD FILE »/
CALL DATASINSQUT(®, FILRIVE, LINKLCD). TRK,
LINKL(I). SECT, 9);
/% WRITE NEW FILE »/
CALL DATASINSOUT(1. TODRIVE. LINK2(I). TRX,
LINK2(]). SECT. @)
NUMBSECT=NUMBSECT-1;
IF NUMBSECT=0 THEN RETURN;
END;
/% UPDATE LINKAGE MAP »/
FRSLINKSSECT=LINKAC4). SECT;
FMSLINKSTRK=LINKL(1). TRK;
TOSLINKS$SECT=L INK2(1). SECT;
TOSLINKSSECT=LINK2(1). TRK:
END;
RETURN;
ERRORG: CALL SIOSNEWLINE;
CALL SIOSOUT$STRING(R(/FILE NOT FOUND /),15);
GO TO NEXTSCOMMAND;
ERROR7: CRLL SIOSHEMLINE;
CALL SIOSOUTSSTRING(@(’NO ROOM IN RECEIVING DIRECTORY “).31);
GO TO MEXTSCOMMAND;
ERRORS: CRLL SIOSNEWLINE;
CALL STOSDUTSSTRING(®(‘NOT ENOUGH ROOM ON RECEIVING DISK ), 34);
GO TO NEXTSCOMMAND; :
END KOPY;

/* THE FOLLOHING PROCEDURE WRITES R FILE FROM MEMORY LOCATIONS
STRDD-FNADD TO THE DISK. */

WRITE:

PROCEDURE (DRIVE, FILESNAMESPTR, FILESEXTSPTR, STRDD, FNADD);
DECLARE (DRIYE., LAST$SECTORSBYTE, LNKSECT, LNKTRK, CHARHOLD) BYTE:
DECLARE (FILESNAMESPTR, FILESEXTSPTR) POINTER:

DECLARE (STADD. FNADD, NUMSSECTOR, PTR) WORD;
DECLARE (LAST, ERRORY, ERROR16) LABELS
DECLARE IND WORD:

/+ DETERMINE NUMBER OF SECTORS NEEDED */
NUMESECTOR=(FHADD-STROD+1)/128;
LAST$SECTORSBYTE=(FNADG-STRDD+1) MDD (128);

IF LAST$SECTORSBYTE=9 THEN LAST$SECTORSEYTE=128;

ELSE NUM$SECTOR=NUMSSECTOR+L,

IF NUMSSECTOR > AYAILABLESSECTORSCDRIVE) THEN GO TO ERRORI;

CALL FINDFILE<DRIVE, FILESHAMESPTR, FILESEXTSPTR);
/% DOES FILE ALREARDY EXIST? =/

IF FILESSECTORA O OFFH THEN

DO; :
CALL SIOSOUTSSTRING(@(‘FILE ALRERDY EXISTS), 419
CALL SIOSNEWLINE
IF (DIRECTORYACFILEIDENTA). ATTR AND 040H) = 048H THEN

88
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1 70 4 CALL SIOSNUTSSTRING
; ‘ {@U'FILE 1S WRITE PROTECTED"), 23);
2 o1 4 G0 TO ERROR; ,
3 472 4 END; ,
: ‘ ELSE .
£ 473 3 DO; , :
S - CALL SIOSOUTSSTRING .:
(8(°D0 YOU WISH NEN FILE T0"), 23
a5 4 CRLL SIGSNEMLINE; |
4% 4 CALL STOSOUTSSTRING :
(BC'REPLACE EXISTING FILE (¥ OR N)?*),31); :
a7 4 CALL SIOSGETSCHAR: /4 GET USER RESPONSE #/
a7 4 CHARHOLD=CHAR;
a7 4 CRLL SIOSGETSCHAR; ‘ L
488 4 IF CHR <> ASCR THEN CALL COMMANDSERROR; |
w2 4 IF CHARHOLD = N’ THEN GO TO NEXTSCOMMAND:
8 4 IF CHARHOLD © ¥ THEN G0 TO ERROR;
/% IF USER WANTS TO REPLACE EXISTING FILE THEN ERRSE IT &/
486 4 DIRECTORYR(FILEIDENTA). ATTR=0:
w7 4 CALL DIRSINSOUT(1, DRIVE, FILESECTORR, 8);
@ 4 CALL ERASE(DRIVE. FILESNWESPTR, FILESEXTSPTRY;
89 4 END;
49 3 END;
9 2 CALL AYATLSDIRSENTRY(DRIVE);
/% 15 THERE ENOUGH RODM IN THE DIRECTORY? #/
42 2 IF FILESSECTORB=OFFH THEN GO TO ERRORL®;
/% CREATE DIRECTORY ENTRY #/ '
49 2 DIRECTORYB(FILESIDENTB). FLAG=8;
95 2 CALL MOVB(FILESNAMESPTR, @DIRECTORYB(FILESIDENTE). FNAME. 6);
' 4% 2 CALL MOVB(FILESEXTSPTR, BDIRECTORYB(FILESIDENTE). NEXT, 3); '
; 97 2 DIRECTORVB(F ILESIDENTB). ATTR=08;
9. 2 DIRECTORYB(FILESIDENTE). NUMSSECT=NUMSSECTOR;
99 2 DIRECTORYB(FILESIDENTB). LASTSSECTSBYTE=LASTSSECTORSBYTE:

/% WKE LINKAGE MAP +/
CALL MAKESLINK (NUM$SECTOR, DRIVE);
DIRECTORYB(FILESIDENTB). FSTSLNKSSECT=FSTSLNKSSECT;
DIRECTORYB(F ILESIDENTB). FSTSLNKSTRK=FSTSLNKSTRX;
CALL DIRSINSOUT (L, DRIVE, FILESSECTORB. 1);

EEELLLT

PTR=STR00-128;
LNKSECT=FSTSLNKSSECT;
LNKTRK=F STSLNKSTRK;
/% THE DATR IS TRANSFERED IN THIS BLOCK »/
Se7 2 00 WHILE TRUE:
/% READ LINKAGE MAP */
88 3 CALL LINKSINSOUT(@, DRIVE, LNKTRK, LNKSECT, 1);
8y 3 DO IND=2 TO 63;
i 510 4 PTR=PTR+128;
| i1 4 NUMSSECTOR=NUMSSECTOR-1;
: 512 4 [F NUMSSECTOR=9 THEN GO TO LAST;

1 /* TRANSFER DATR HERE */
j 54 4 CALL DRTASINSOUT(4, DRIVE, LINK2(IND). TRK,
L LINK2CINDY. SECT, PTR); '

i 515 4 £,

1

l

/% GET NEXT LINKAGE MAP SECTOR */ .
St 3 LNKSECT=LINK2(1). SECT;

| ?
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L TRK=LINK2(1). TRK
END:
/% SET EXCESS BYTES IN LAST DATA SECTOR TO ZERD #/
LAST.  CALL SETB(89, BDOATR, 128);
OPHTR. SEG=9;
TPHTR. SEG=9;
DPNTR. OFF=PTR;
TPNTR. OFF=DDATASBLF $ADRS;
CALL MOVBXDATRSPOINTER, TARGETSPOINTER, LAGTSSECTORSBYTE:
CALL DRTASIRSOUT(L, DRIVE, LINK2IND). TRK, LINKZ(IND). SECT, 8);
RETURN: '
ERRORY: CALL STIOSNEWLINE
CALL STOSOUTSSTRING(@(/NOT ENCUGH ROOM ONH DISK ), 24);
GO TO NEXTSCOMHAND;
ERRORLB: CALL SIOSNBMLING
CALL SIOSOUTSSTRINGCB(/NOT ENOUGH ROOM IN THE DIRECTORY /),33):
GO TO NEXTSCOMMAND;
END WRITE;

/% THE FOLLOWING PROCEDURE IS USED TO READ A FILE FROM THE DISX
INTO LOCATIONS STADD-FNROD OF MEMORY. */

READ:

PROCEDURE (DRIVE, FILESNAMESPTR, FILESEXTSPTR, STRDD, FNADD);
DECLARE (FILESNAMESPTR, FILESEXTSPTR) POINTER;
DECLARE (DRIVE, LINKSECTOR. LINKTRACK, RTRACK, RSECTOR, IND) BYTE:
DECLARE (STADD, FNADD, SECTORCNT, AYAILSPACE, PTR) HORD;
DECLARE (LAST, ERRORLY, ERROR12) LABEL;

CALL FINDFILECDRIVE, FILESNAMESPTR, FILESEXTSPTR);
/% FILE NOT FOUND? o/
IF FILESSECTORA=OFFH THEN G0 TO ERRORIL
SECTORCNT=DIRECTORYA(F ILESIDENTA). NUMSSECT;
AYRILSPACE=FNADD-STADD:
/% 15 THERE ENOUGH ROOM IN RAM? #/
IF (128%{DIRECTORYA(FILESIDENTA). NUMSSECT)+
DOUBLES (DIRECTORYA(F ILESIDENTR). LASTSSECTSBYTE))-128) > RVAILSPACE
" THEN G0 TO ERROR1Z;
PTR=STR0D-128;
LINKSECTOR=DIRECTORYACF ILESIDENTA). FSTSLNKSSECT;
LINKTRACK=DIRECTORVACFILESIDENTR). FSTSLNKS$TRK;
DO WHILE TRUE;
/% READ LINKAGE MAP SECTOR ¢/
CALL LINKSINSOUT(B, DRIVE, LINKTRACK, LINKSECTOR, 0);
D0 IND=2 T0 63;
RTRACK=L INKLCIND). TRK;
RSECTOR=LINKAIND). SECT;
PTR=PTR+128;
SECTORCNT=SECTORCNT-1;
/% UPDATE POINTER »/
IF SECTORCNT=0 THEN GO TO LAST;
/#* TRANSFER THE DATA »/
CALL DATR$INSQUT(B, DRIVE, RTRACK, RSECTOR, PTR);
END;
/% GET NEXT LINKAGE MAP SECTOR /
LINKSECTOR=LINK? (4). SECT;
LINKTRACK=LINKA.(1). TRK;
END;
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LAST:
CALL DATRSINSOUT(@, DRIVE. RTRACK, RSECTOR, 8);
Z« DONT MOVE THE EXCESS BYTES FROM RAM TO DISK »/
DPNTR. SEG=9;
TPNTR. SEG=d;
DPNTR OFF=DDATASBUF SADRS;
TPNTR. OFF=PTR; .
CALL MOVB(DATRIPDINTER, TRRGETSPOINTER, DIRECTORYR(FILESIDENTA
). LASTSSECTSBYTE):
RETURN;
ERRORL1: CALL SIOSNEWLINE:
CALL SICSOUTSSTRINGC@(-FILE NOT FOUND “),15);
GO TO NEXTSCOMMAND:
ERROR{2: CALL SIOSNEWLINE;
CALL SIOSOUTSSTRING(RC'NOT ENOUGH ROOW ALLOCATED IN RRM /), 33);
G0 TO NEXTSCOMMAND;
END READ;
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/ATHE FOLLOWING RERDS IN CHARACTERS UNTIL A NON-BLANK IS FOUND. ¢/

SIOSGETSLERDSBLANKS :
PROCEDURE;
CALL SIOSGETSCHAR;
D0 WHILE CHAR = ASBL
CALL SIOSGETSCHAR;
END;
END SIOSGETSLERDSBLANKS;

/% THE FOLLOWING PROCEDURE RERDS IN THE DISK DRIVE. »/
SIOSGETSDISKSDRIVE :
PROCEDURE BYTE;
DECLARE DDRIVE BYTE, DDERR(IR LRBEL;
CALL SIOSGETSLERDSBLANKS, -
/% ENTRY MIST BE IN THE FORM - :F@: OR /:F1:/ OR ELSE AN ERROR
MESSAGE 1S PRINTED AND THE COMMAND IS RBORTED. »/
IF CHAR O /. THEN GO TO DDERROR;
CALL SIO$GETSCHAR:
IF CHAR O ‘F’ THEN GO TO DDERROR;
CALL SIDSGETSCHAR:
IF (CHAR © 79") AND (CHR O ‘17) THER GO TO DDERROR:
DDRIVE=SIO$HEX(CHARY;
CALL SIO$GETSCHAR:
IF CHAR = “:/ THEM RETURN DDRIVE;
DOERPOR: IF CHAR O ASCR THEN
DO RHILE CHAR O ASCR:
CALL SICSGETSCHAR;
END;
CALL SIOSNENLINE:
CALL SIOSOUTSSTRING(R(‘DISK DRIVE FORMAT ERROR’), 23);
GO TO ERROR;
END SIOSGETSDISKSDRIVE:

/#THE FOLLOWING PROCEDURE IS USED TO READ IN THE FILENAME
AMD EXTENSION FROM THE OPERATOR FILENAMEL AND FILEEXTL ARE
FILLED WITH THE ASCII CHARACTERS OF THE FILENWE #/
SIOSGETSFILENANE :
PROCEDURE;
DECLARE (I, J) INTEGER;
DECLARE (FIRSTLETTER, NOEXT, FILEEXT, FLERROR) LRBEL;
DECLARE TEST BYTE:

/% THE FILENAME NUST BE 1 TO 6 CHARACTERS LONG. THE FILENAME
EXTENTION CAN BE 1 TO 3 CHARACTERS LONG OR CAN BE OMITTED.
THE FILENANE EXTENSION SHOULD BE SEPERATED FROM THE FILENAME
WITH B PERIOD (. 7). #/

CALL USER$IOSGET$CHAR;
DO RHILE CHAR=ASBL:

CALL USERSIOSGETSCHAR;
END

IF CHAR=RBC(I) THEN GO TO FIRSTLETTER:
END;
G0 TO FLERROR;
FIRSTLETTER: FILENAMEL(8)=CHAR:

N P et e eu————

00 18 T0 25; /% INSURE THAT THE FIRST CHARRCTER IS R LETTER &/
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DO [-L YO 5. s

CALL SIOSGETSCHAR: o

IF CHAR = *. 7 THEN

\

(348
RRREE
S PRI VAN PR R (N )

. e e i i

] . §
‘ WJ . ' ‘ ,1
00 J=I T0 5 S
/% FILL REMAINING LOCATIONS MITH MALLS »/ P
] 65 S FILENRMEL ())=00; s
3 : 626 5 END:
] T 6 4 80 T0 FILEEXT: o~
; 628 4 ENDs {
; . 689 I IF (CHR = “,*) OR (CHAR = RSCR) THEN : . D
; 7 6@ 2 DO; _ ' |
1 631 4 D0 J=1 T0 5 . . . T
j 62 5 FILENAMEL (J)=80; i _ _ . ‘
- 833 5 END; ' , ' N
- 64 4 G0 TO NOEXT: Lo :
635 4 END; : A « .
{ 66 3 TESTA=0; ‘ R R
/% ENSURE THAT ALL CHARACTERS FRE ALPHANUMERIC o/ ' :
67 3 D0 J=8 10 35; : b
; 638 4 IF CHAR = ALPHANUN(J) THEN TESTL=9FFI: o
4 648 4 END; _ ‘ ‘ ‘ 2
b | 4 3 TESTA=TEST1+4~1; /sDUMY STRTEMENT#/ . * s
: 642 3 IF TESTL = @ THEN 60 TO FLERROR: . Coo
644 3 FILEMWEL(D)=CHAR; , : ! v
- %5 2 END; : L
_ 66 2 CALL SIOSGETSCHAR; ‘ o
647 2 IF (CHR = *,*) OR (CHR = ASCR) THEN L
648 2 NOEXT - DO , '
649 3 D0 1=8 T0 2% L
| &8 4 FILEEXTA(I) =08; /# FILL EXTENSION WITH NULLS &/ i
651 4 END; . !
l 652 3 RETURN; ‘ L
63 2 END;
4 /+ INSURE THAT A PERIOD SEPERATES THE NAME AND THE EXTENSION. o/
1 654 2 IF CHR O .7 THEN G0 TO FLERROR:
j 56 2 FILEEXT: 0O 1= TO 2 .
3 657 3 CALL SIOSGETSCHR:
68 3 IF (CHAR = “,7) OR (CHAR = ASCR) THEN
659 3 D0;
660 4 00 J=1 10 2
661 S FILEEXTACI) = 08;
662 5 ;
663 4 RETURN:
654 4 END;
65 3 TEST1=8;
/+ INSURE THAT THE FILE EXTENSION IS MADE OF ALPHRNUMERICS &/
666 2 D0 J=9 10 35
657 4 IF CHAR = ALPHANUNCJ) THEN TESTA=0FFH;
. 863 4 END:
{ B TESTA=TESTe+1-1;
671 3 IF TEST1=8 THEN GO TO FLERROR;
672 3 FILEEXTLS [ )=CHAR;
674 3 END;
&5 2 CALL SIOSGETSCHAR:
/% FILENAME ENTRY MUST CONCLUDE WITH A /,* OR R ‘RETURN’ &/

! 93
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3 €5 & IF WHAR =, 75 OR (CHAR = ASCR) THEN RETURN;
, 7 2 FLERROR IF CHRR <> ASCR THEN
§ rEy 2 DO MHILE CHAR <> PSCR:
659 3 CALL SIOSGETSCHAR:
; 681 3 END: )
R 2 CALL STOSNEWLINE; i
583 2 CL SIOSQUTSSTRING(R(’FILE NAME FORMAT ERROR’), 22);
684 2 G0 TO ERROR,
reooe8 2 END SIOSGETSF ILENAME;:
1 /% THE FOLOMING IS USED TO ENTER THE PARAMETERS FOR THE RERD
4 - AND WRITE COMMANDS, »/ o
} 6% 1 RERDSHRITESPARSIN:
' PROCEDURE;
; 637 2 CALL STOSNENLINE;
588 2 CALL SIOSQUTSCHARC/#7); /% QUTPUT A PROWPT »/
589 2 DRIVEL=SIOSGETSDISKSORIVE;
. 699 2 CALL SIOSGETSFILENRME;
: 631 2 IF CHAR =RSCR THEN
3 62 2 D
4 ‘ /% THESE ARE THE DEFALLT RODRESSES IF THEY ARE NOT SPECIFIED »/
692 3 STROD = PLOPOH;
634 3 FNRDD = B7FFFM;
695 3 RETURN;
6% 3 END
897 2 CALL STOSGETSLERDSBLANKS:
63 2 STADD =S10$GETSWORD;
69 2 IF CHAR = ASCR THEN
w2 Do;
i /% THIS IS THE DEFAULT ADDRESS IF ONLY THE STRRT ADD IS ENTERED s/
! 7ol 3 FNRDU=B7FFFH;
_ 702 3 RETURN:
» : 73 3 END; S
4 ™2 IF CHAR O *,° THEN CALL COMMANDSERROR: C E
; 706 2 CALL SIOSGETSLEADSBLANKS: :
i 787 2 FNRDD=SIOSGETSWORD;
788 2 IF CHAR=ASBL THEN CALL SIOSGETSLERDSBLANKS;
/+ INSURE THAT THE COMMAND IS TERMINATED WITH R ‘RETURN‘ #/
70 2 IF CHR O ASCR THEN CALL COMMANDSERROR:
) 12 2 CALL STOSNENLINE;
g M3 2 RETURN;
; 714 2 END RERDSWRITESPARSIN

/*THE FOLLOWING INITIRTES THE RERD COMMAND.
IT 15 CALLED FROM AN EXTERNAL SOURCE PRRAMETERS SHOULD BE ENTERED
IN THE FORM: “:F3:FNAME EXT, 21000, 85000" WHERE 81000 AND 85009 ARE
THE STARTING AND FINAL ADDRESSES IN RAM BOTH ADDRESSES OR JUST THE
FINAL AGORESS MAY BE OMITTED. #/ .
M5 1 READSURIVER: §
PROCEUURE PUBLIC: :

e 2 UL STOSOUTSSTRINGCRC/ERD /), 4);
- LALL RERDSHRITESPARSIN:
s 2 CRLL READ(DRIVEL BF ILENAMEL, 8FTLEEXTL, STADD, FNADD); .
j 713 ¢ CRLL STOSNENL INE; {
! 2 LALL SIOSQUTSSTRING(@(/READ OPERATION COMPLETED),24); <
b2 CALL SIOSNEWLINE:

d k.
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: /STHE FOLLOWING INITIATES THE WRITE COMMAND .' ]
4 IT 15 CHLLED FROM AN EXTERNAL SOURCE PRRAMETERS SHOULD BE ENTERED ; H
| 35 IN THE EXANPLE FOR THE ‘RERD’ COMMAND. %/
723 1 WRITESDRIVER:
PROCEDURE PUBLIC;
724 2 CALL STOSOUTSSTRING(RCRITE /),5) 5
( 752 CALL READSWRITESPARSIN: FART |
726 2 CALL WRITE(DRIVEL OF ILENAMEL, OF ILEEXTA, STRDD, FNADD); P
2 2 CALL STOSOUTSSTRING(@(‘WRITE OPERATION COMPLETED?), 25); ! 1
! o2 CALL STOSNEML INE; 3
' 78 2 END WRITESDRIVER;
- /+THE FOLLOWING INITIATES THE KOPY COMMAND. A -
IT IS CALLED FROM AN EXTERNAL SOURCE. PRRAMETERS SHOULD BE ENTERED t
IN THE FORM: “:FO:FIFILE EXT, :F1:TOFILE EXT® #/ R
/ o N Y KOPYSDRIVER - . o ;
PROCEDURE PUBLIC; N
™2 CALL SIOSOUTSSTRING(@C/OPY ), 4); _ _ .
, i 722 CALL STOSNENLINE; o R
73 CALL SIOSCUTSCHARC’»*);  /+QUTPUT PROMPT#/ : 4
74 2 DRIVE2=S [0$GETSDISKSORIVE; 1
/ 782 CALL SIDSGETSFILENRE; » "
7% 2 IF CHAR=RSCR THEN CALL COMMWANDSERROR: ;
82 CALL NOVB(BFILENAMEL, BF ILENANE2, 6); _ ' 1
' 739 2 CALL MOYB(SF ILEEXTY, OF ILEEXT2, 3% g
T4 2 DRIVEL=S [0$GETSDISKSORIVE: '
741 2 CALL SIOSGETSF ILENANE;
/% ENSURE THE COMMAND TERMINATES WITH A “RETURN. * #/
! 742 2 IF = 7, THEN CALL COMMANDSERROR; i
744 2 CALL KOPY(DRIVE, 8F ILENRME2, OF ILEEXT2, DRIVEL, @F ILENAMEL, OFILEEXTL, 0); 3
i H5 2 END KDPYSDRIVER;
{ /#THE FOLLOWING INITIATES THE RENAME COMMAND.
1 IT IS CALLED FROM AN EXTERNAL SOURCE PARFMETERS SHOULD BE ENTERED ?
IN THE FORM *:F:0LDNME EXT, NEWNME. EXT* %/ . - ’
746 1 RENWESDRIVER: i ]
PRUCEDURE PUBLIC; . t
" 2 CALL SIOSOUTSSTRING(®(’ AHECHANGE ), 18); ‘
43 2 CALL SIOSHEMLINE;
' 749 2 ALL SITSUUTSCHARC‘#’);  /+PRONPT/
™ 2 DRIVEL=SIOSGETEDISKSDRIVE: »,
\ ™2 CALL SIOSIETSFILESNAME; t
! 22 IF CHRP > /. THEM CALL COMMRNDSERROR; i
1 ™ 2 TALL MBI ILENRMEL. AFILENFER, 635
1 752 CALL M '2(F [LES, TL. 8F1LSE T2, 30,
‘ 76 2 CALL TTOSSETSR TLENANE: '
7 ENSIPE R UEETR A TESRINGTES THE CollbebD. W ,
5 2 TF CHAR= - THEW CAll COMMANGSERROR. i
79 2 PRLL PENAME: D21 E L @F [LENRIES, 6F [LEEATE, WF ILENAMEL, F ILEEXTL);
7%0 2 ENC RENRMESTRLvER: :
/*THE FOLLOWING INITIRTES THE ERFSE CUMPAND.
IT 1S CALLED FRIW AN EXTENNRL SOURCE PRRAMETERS SHOULD BE ENTERED
IN THE EORM ° Fo:FNRME ExT - #/
1 %

Ry (e ety e e e
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TALL STGSU-TSITRING BORRSE 75, 5%
CRLL SIiodmedii v
CALL 5S10800Tn3 % 2 SPRONPT/
DPIVEL=CIOSCETSDISKFURIVE:
CRLL STO#Gz TS5 ILENANME.
IF CHAR O> ASCR THEN CALL COPFRNDSERROR,
CALL ERASECDRIVEL BFILENRHEL &rIleesiids;
ENC ERASESLRIVER;

[AVIN LS B (N B (N (U B 08 T8 A8 I o8 )

/2THE FOLLOWING INITIATES THE ATTRIBUTESCHRNGE COMMAND.
IT 15 CALLED FR0M AN EXTERNAL SOURCEL. PARAMETERS SHOULD BE ENTERED
IN THE FORM " FO.FNAME ExT, LF. NS®. THIS WILL MAKE FNAME EXT AN
INVISIBLE. FORMAT, NONSYSTEM FILE. THE WRITE-PROTECTION ATTRIBUTE
WILL NOT BE L-RNGED. »/
ATTRIBUTESCHANGESDRIVER :
PROCEDURE FUELIC:
DECLARE DONE LABEL.
DECLARE {ANIMTTR, ORATTR) BYTE;
CALL SIO$QUTSSTRING(RC TTRIBUTE CHANGE ‘), 46);
CALL SICSHEMLINE:
CALL SIO$OUTSCHARY #); PROMPT*/
ORIVEL=STO$GETSDISKSIRIVE:
CALL SIOSGETSF ILENANME;
IF CHAP=ASCR THEM CALL COMMRNDS$ERROR:
RQTTR=1AH;
ANCATTR=FFY;
DO MILE TPLE
CALL SIOSGETSLERDSBLANES;
/¢ SET ATTRIBUTES +/
IF CHAR=/1- THEN ORATTR=(ORATTR OR G1H);
ELSE IF CHRR="W" THEN ORATTR=(JFRTTR OR B4H):
ELSE IF CHRR="F" THEN ORATTR=CIRATTR OF Bgek:
ELSE IF CHRR="S- THEN ORRTTR=\URATTR Ok 024/
“ELSE IF CHAR="N‘ THEN
00;
S RESET ATTRIBUTES */
CALL SID$SETSCHAR:
IF CHRR="1" THEN ANDATTR=CFNDATTR AND OFEM):
ELSE IF CHAR="W- THEN RNDRTTR={ANDATTR AND BFBH);
ELSE IF CHPR="F’ THEN ANDATTR=(ANDHTTR AND O7FH»
ELSE IF ChAR="S" THEN ANDATTR=(ANCATTR AND OFDH);
ELSE CALL COMMANDSERROR:
ENLs
ELSE CALL COMMANDSERROR:
CRALL ZTO$GETSCHAR:
A% CONTIMUE INPUTTING PARAMETERS UNTIL B “RETURN" =
IF CHAR=ASCR THEN G0 TO OONE:
ELSE IF CHAR 3 “. ¢ THEN CRLL CUMMANDSERROR:
END:
OONE: CALL ATTRIBUTECHANGE(DRIYEL, 8F ILENAMEL. @FILEEXTL,
RRTTE, ANDATTR Y, Lo
END ATTR [RUTESCHANCESTRIVER;
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PRAELREB TR I TeL BYTE:
DECLARE -BYTED vTEl: BYIE
PETLRN Srhi S103nEsBYTED.. 41 Ok SIUSHEABYTEL)
£y
GETSPELORDS
PROCEDUREFIRIT
DECLARE o+ TR, L3 TH, I, Lok, FIRST, TYPES BYTE,
DECLARE RDRS wlFD;
DECLARE RORS$PT™ FOINTER:
DECLARE AL Bn3ED RORSHFTRy (2) BYTE:
DECLAPE DRTA$SHVED, RZCSFOUND) BYTE.
DECLARE (REC ERSED TARGET4FUINTER) (128) BYTE

o oo

(LS OS BN (0 BN CVRN OV (N )

RIRS$PTR=BRIRS;
ING=8;
IF FIRET=1 THEN GO TO STHRT:
ELSE GO Ty SET$CARANETERS,
START - RECSFOUND=0F-H;
¢ EIND PECORL #ARK «/
DATR$ERYED=aFFH.
GETSRECSMARY :
DD WHILE <DDATACINDY <2 7:7) 9D CIND < 128
THD=IND#+1:
EMD:
IF IND=123 THEM PETURN; % RELORD “fre. NOT FOUND *-
RECEFOUND=1H:
ICHK=8:
/% CHECK FOR WHOLE PECJRD AYAILABLE »/
TPNTR. SEG=3.
TPNTR. OFF=DDATA$BLF SAURS+DOUBLE IND);
LNGTH=PRCKSATA PEC(L). REC(22);
IF 127< IND+2¥LMGTH#19 THEN
00;
DATR$SAYED-1:
DPNTR. SEG=2;
DPNTR. OFF=[:0ATASELF $ATRS;
TPNTR SEG=8:
TPNTR. OFF =0 1PESBUF$AIRS;
CRLL MOV DATASFLINTER, TRRGETSPOINTER. 122 n
TPNTR. SEG=a.
TPNT? OFF=0]PBSRUF SRLRS+DILELE: [HD;
RETLRN;
END
CETENARMETERS
[FiDvTR$SRY D=1, THEN GJ 70 PROCESS:
TF<PECSFIUND =1y THEN G T) PROCESS;
G0 T GETSNEC FMR,
PROCESS - LNGTH=FRLKSCRTRIREL 10 RECC 200,
A0 1=k $DRTR SECCE), REC 422,
R0 P =FRC ST C2lA 5 PELR
TYPE=PALA DAY 220070, RE0. 500,
TOHY=DAC ELAT 2570 o i3Tri 2. RECAZANGTHIB );
ICHY=1CH <LNGTARD: @resdin L -7 ¢PE:
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3 Sk TR g 1z THE DATR PECORD 4/
857 0, ! g

ARGl OFF=Aus;
[0 =3 T0 2«LNiaTne7 BY Z:
MBS §RRI: =PACK SOATRIREC (1), REC(I+12);
ICH:=TCHK: MEMCRY$HRGL.
APGL OFF=HRGL OFF+L: .
ENC B
END.
/% TYPE 1 RECORD IS AN END OF FILE »/
GO TO EXITSRECORD;
% TYPE 2 RECORD IS AN EATENDED RODRESS RECORD »/
DO;
ADC4 =PRCK$DRTACMEC9), REC(185 . '
A0 33=PACK STATR(RECC11). REC(12) )
ICHE = ICHK+RECA)4AD(D
AREY SEG=ALRS; !
ENG:
2% TYPE > RECORD [S R STAPT ADDRESS RELORD
DO;
RO =PRCY SLATACKE 20, REC 4D
AD¢ A =PACKSDATALRECK( 1L, PECIA2));
ICHR=TCHK+RD( 141D 8;,
1ST. £5=R0RS;
ADC(1 =PRCKSDATR(REC(L3), REC/ 4471);
AD( A =PACK SDATR(REC(15), REC(16)).
ICHK=ICHr+R0 (1) +RDCY
IST. IP=R0ORS;
END:
EMD;

w SN AR BB

o edh hsWw

FFEEEEEF LTI T FERL

DR A Rk I R R e

/% CHECK PARITY RESULTS */ .
ICH: = I0HK+1-4;
CIF ITHKS@ THEN GO TG ERRSFRR:
RECSFOUND=RFFH;

DRTASSAYED=aFFH:

IND=IND+L;

G0 70 GETSREC$MARK

RO O MDD

ERRSPAR
CALL STOSNEWLINE:
CALL STDSOUTSSTRING(®(/PARITY ERROR' ¥ 12):
B0 T NEXTSCOMMAND:

EXITSPECORD.  /+ CALL STARTSPOINTER »/ 4
END GETSPECORDS, col

$82 SYUYREZ

[LV IS S ]

INITIALIZE:
PRACECARE PUBLIL,
DECLAPE (ERIVE, SECTORCHT. Lij3ECTOR LiNk TRACKY BYTE.
DECLRRE (1N RTRACK. RSELTUR. LAST FIRST) BYTE.
A EINISE 000 &/
CRLL SIOFILTESTRING(@ ‘NPUT WEX FILE , 90k 3fW, ¢ 2.16%
DRIVE = STOSBETELISKFIRIVE - -
CRL. ZINSCETSFILENGME, {
2o TIND THE SIS w
COLL FINDSILE DRIVE. #F ILENAMEL, WF ILEEXT1

£58 %5 ¥
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PLARGS DWELIT Wi

N 2 = I7 CLERIEITIRGs TR TAEN G T ERRORL ,
fHr 2 = SEITIRONT LIRS TR YR S TLES IDENTRY HUMSSECT; . f
N4 2 = Life SECTOR-0IFECTOR Y FILESIDENTA  FSTSLNKSSELT: D
NS 2 = L it TRACx =0 IRECTUE VAT FILESiDENTA). FSTSLNKSTRK K
96 2 = FIRST=L:
7 2 = D0 WHILE TRUE. L :
N 2 = CALL LINKSINSIUT(®, DRIVE, LINKTRACK, L INKSECTOR, 8); [ \
%y 3 = B IND=2 TO €2
920 4 = RTRACK=LINKL! INDY. TRK;
M 4 = REECTOR=LINKL: INE. SELT: :
2 4 = CALL DATRSINSOUTY®, DRIVE, RTRACK. RSECTOR, 8); .
93 4 = SECTORCNT=SECTORCNT-1; i
92 4 = IF SECTORCNT=4 THEN G0 TO LASST,
= /% DATH IN ARFRY DURTR AT Qc0BH +/ i
9 4 = CALL GETSRECORDS:FIRST); : b
927 4 = FIPST=6FFH; :
98 4 3 END:
929 3 = END:
938 2 = LASST DENTR SEG=0H,
M 2 = DPNTR OFF-DORTASBLFSRORS
.. DOUBLE<DIREL TORYALFILES I0ENTAY. LRSTSSECTSBYTEY:
B 2= IND=128-DIRECTURYA! F ILES TDENTR:. LASTSSECTSBYTES
9 2 2 ORLL SETB(@BH. DATASPOINTER. ING»; | ‘
R4 2 = CALL GETSRECORDS(FIRSTY , T
95 2 = RETURN: 1
926 2 = ERRORL:  CALL SIOSNEWLINE:
9?2 = CALL SIOBULTSSTRINGC@ "FILE NOT FOUND: ). 150:
928 2 = GO T NEXTSLOMMAND:
939 2 = END INITIALIZE:

/#THE FOLLOMING WILL PRINT OUT A DIRECTORY LIST TO
THE CPT.  IT IS CRLLED FROM AN EXTERNAL SUURCE.  FOR IWVISIBLE
FILES AND ATTRIBUTES TO BE SPECIFIED, THE USER MUST ENTER A
A" OR A "8.A" FOR DRIYE 8 OR A “LA" FOR ORIVE 4 #/

48 1 DIPECTORYS$LIST.

PROCEDURE PUBLIC; : .
941 2 DECLARE MULL BYTE: , ‘ i3
2 2 OECLARE TRANSFER LABEL: : Sy
943 2 DECLARE (ATTR, DORIVE. [ o¢TE. TOTRLSECTORS WORD: i
944 2 CALL SINSQUTESTRING.@ IRECTIRY 71, 9% i
| My 2 CALL SIOSGETSLERDSEL NS,
3 /% DOES FIRST CHUSFCTER SPECIFY DRIVE? #/
: M6 2 IF (CHAR= 8> OR (ChAR="1") THEN v
1 %7 2 00 ‘
i u3 3 DORIYE= SICSHEXSACHRR).
! 49 3 CALL SIN$GETSLERCSBLNNES;
’f /% DOES SECOND CarmRCTER SPECIFY NO ATTRIBUTES? +/
999 3 IF CHAR=RZCP THEN
P 3 Ly .
932 4 RYTR=g; 4
953 4 G0 T TPANSFER.
954 4 EuD
/% 00 SECOND THROUGH FOURTH CHRRACTER SPECIFY ATTRIBUTES? w/
9 3 IF CHAR = 7, " THEN
956 2 r)':l.i !
57 4 CALL STUSGET$LERLSELANKS:
%3 4 IF CHAR <> A THEN CALL COMMARDSERRIDR:

99
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cALL T IO$GE TSLERDSBLANKS;
IF CHAR -7 RSCR THEN CRLL COMMRNDSERROR.
ATTR-GFFH;
30 TO TRRNSFER:
eND.
END:
/% DOES FIRST CHARACTER SPECIFY DRIVE 8, NO ATTRIBUTES »/
IF CHAR = ASCR ThEN
00s
DORIVE=9;
ATTR=3;
G0 TOQ TRANSFER;
END;
/2% D) FIRST THROUGH THIRD CHARACTERS SPECIFY DRIVE @, ATTRIBUTES? »/
IF CHAR = /,* THEN
o0
DDRIYE=S;
CALL SIO$ETSLEADSBLANKS:
IF CHRR > ‘R’ THEN CALL COMMANDSERROR:
CALL SIOSGETSLERDSBLANKS;
IF CHAR <> RSCR THEN CALL COMMANDSERROR:
ATTR=0FFH;
G0 TO TRANSFER;
END; :
CALL COMMANDSERROR;
TRANSFER - CALL STIOSNEWLINE:
/% QSTPUT HERCER »/
CALL SIOSOUTSSTRING(@('FILE  EXT DATRSECTORS ), 24);
IF ATTR= AFFH THEN CALL SIQSOUTSSTRING(B(® RTIR . 6);
CALL SIOSNEWLINE:
CALL SIOSMEWLINE;
NULL=8H;
/% CHECK ALL DIRECTORY ENTRIES #/
D) FILESECTORB=2 T0 26;
CALL DIR$INSOUT:®, DORIVE. FILESECTORB, 1))
00 FILEIDENTB=@ TO 7:
/% DETERMINE WHICH FILES SHOULD BE LISTED */
IF DIRECTORYB(FILESIDENTE: FLAG=TFH THEN GO TO EXITSOIRSLIST:
IF (DIRECTORYB(FILEIDENTB)Y. FLAG=BY AND
((DIRECTORYB{FILEIDENTB:. ATTR AND 01H) = @) OR
(ATTR=GFFH}) THEN
00;
L0180 T0 5;
CR L STOSOUTSCHAR(DIRECTORYB(FILEIDENTB). FNAMELD) )
IF DIRECTORYB(FILEIDENTB). FNAMECI)=NULL THEN
CALL SIOSOUTSCHAR(ASBL »:
END,
CALL STOSBLANKS(Z);
[0 1= 10 2;
CALL SY0$0UTSCHARDIRECTORYEFILEIDENTE). NMEXTCI));
IF DIRECTORYB(FILEIDENTB). WMEXT(1»=NULL THEN
CALL SIOSOUTSCHAR (ASBL A
END:
CALL S10$BLANKS(6);
CALL SIOSOLTSWORD:DIRECTORYB(FILEIDENTB . NUMSECT);
% DETERMINE WHETHER RTTRIBUTES SHOULD BE LISTED »/

100
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PLA-GS DETIZE BN D ey D3RR

IFOATTRurry TREN
1]
CRoC Ziogalrnss.S.,
[F (WIRECTGRYE 7 ILEIDENTB Y. RTTR AND 92H) OO THEM
CHLL STCSOUTSCHARS 57 )i
IF DIRECTORYSCF ILEIDENTE» ATTK FND 028H) OB THEN
CALL SIQSUTSCRAR{'F i
IF (DIRECTORYB(FILEIDENTE). RTTR AND O4H) OO THEN
CALL STOSQUTSCARR W 3;
IF <DIRECTORYB:«FILEIDENTB). RTTR AND OiH) OO0 THEN
CALL SIOSOUTSCHARC 17),
END:
CALL STICSNEWLINE;
END:
END;
END;
EXITSDIRSLIST:
CALL SIOSJUTSSTRING(@( 'TOTAL SECTORS= /), 15%
TOTAL$SECTORS= 97D2K - AYATLRBLESSECTORS(DORIYE);
CALL SIOSDUTEWORDCTOTALSSECTORS);
CALL SICSOUT#STRING(@( /87D2 ), 5);
CRLL SIOSNEWLINE:
END;
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{ PLAN-35 DN iLEP i EAREENT 35 EN 30 PR 90 PAGE 39 D
; 13 RTINS :
CROSS-REFERENCE LISTING
0PN ROIR SIZE M ATTRIBUTES, AND REFERENCES ,
i é :
£ 63 89BCH 26 ABC BYTE ARRAY(26) DATA o
615 ‘
i S4 @688H 256 ABM BYTE ARRAY(256) AT ABSOLUTE B
177 196 204 255 :
o 65 9888H 2 RABMBUFADRS WORD DATA o
123 124
- 189 OBIEM 2 ABMBYTE WORD N
191 192 1% _
‘ T 168 GATH 1 FEMBVTE BYTE O
‘ 17 177 : .
. 1
T - 120 O4DH 107 ABMINOUT PROCEDURE STACK=0B1EH
] A2 243 25 339 3B 1
k 169 W1M 2 AN " HORD
] 178 171 172
167 B62EH 114 ABNZERD PROCEDURE STRCK-0006H
U5 347
o 83 MM 2 A BYTE BRSED(RORSPTR) ARRAY(2) §
: 861 862 865 877 978 879 983 684 885 887 8% 889 .
1 s §4 84H 2 AORS , WORD
26 968 509 896 899
.
: 822 OB46H 4 ARPTR POINTER :
: 23 826 861 862 865 877 678 679 893 804 995 837 609 899
y 64 0826H 36 ALPHANM BYTE ARRAY(36) DATR
4 638 667
| a .
| 773 083F4 1 ADATTR BYTE
782 797 799 901 863 813
] M1 0004 1 PDATTRBYTE BYTE PARAMETER AUTOMATIC |
; M2 319 ;
45 oM 4 MRGL STRUCTURE EATERMAL(17) AT
%8 872 638
! )
} ) ASBL LITERALLY Y

579 611 765 1983 1089

P 102
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I .
! B =33 COMP1 EP e EENT SeaTE 30 PR 80 PAGE 34 N
‘ PSS PR THIE 3 .
1 4 Asi LITERALLY
; 180 191 391 490 596 599 629 647 €58 676 678 679 691 699
{ 718 736 767 779 883 950 961 967 98B
‘ 943 @AM 1 ATIR BYTE
' ' 952 963 70 %62 %68 998 1013
: Se 000 L ATIR BYTE MEMBER(DIRECTORVA) ' 1
298 318 39 335 379 397 414 468 496 |
i SLOGeRH 1 ATIR BYTE MEMBER(DIRECTORYE)
4 44 497 99 1046 1848 1620 1622
M1 BARM 123 ATTRIBLTECHANGE PROCEDURE STRCK=00424 ' |
813
774 1028M 756 ATTRIGUTECHANGEDRIVER  PROCEDURE PUBLIC STACK=846H !
: 246 GBEAH 118 FVAILABLESECTORS PROCEDURE MORD STRCK=8824H 1
1 488 461 1930 j
277 GMDH 141 RVALLOIRENTRY PROCEDURE. STACK=0823H §
45 451
537 @A3CH 2 AYAILSPACE WORD “
543 544 A
10 9000H 1 B BYTE PARAMETER |
3 Cl
| | :
2 815 G086H & BYIED BYTE PARAMETER AUTOMATIC
816 817
v M5 9004 1 BYTEL BYTE PARAMETER AUTOMATIC
86 817
188 G484 2 BYTECOUNT | WORD
192 24 2 23 24
3 %9 9OM 2 BYIES WORD
. 252 255
] 2 WM 1 C BYTE PRRAVETER
! 3
7 g0H 1 C BYTE PARAMETER
8
| 24 me 1 cC BYTE PARAPETER
H %
@ mom 1 O BYTE EXTERNAL(20) ‘
. 150 181 389 391 478 480 579 566 589 S92 594 59 59 599
1 611 615 619 622 629 638 644 647 654 €98 667 673 676 678
; 679 €91 639 784 708 710 736 742 752 757 67 179 765 W7
" 789 791 793 79 798 900 SR 908 810 M6 M3 99 95 98
103
‘ ;
+ e e .
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: PL-M=3G COMFLEF  oodd D15 SRuRGERENT SVITEM 30 APR 89 PABE 32 ) ;
: I PEE RN :
h |
i %1 %7 973 977 98 !
i ' 367 BSIH 1 OHRHOLD BYTE R |
| 389 393 395 ;
1 r 51 08 1 CHARHOLD BYTE ' B 1
1 478 432 434 _ ‘ .
o CHPB BUILTIN K
268
- 179 06AH 46 COMMANDERROR PROCEDURE STRCK=8008H ]
! 392 481 705 714 737 743 753 758 768 799 604 806 811 959
%2 978 981 95 ' - :
r C
248 08264 2 COUNT WORD 3
51 256 260 . _
7 ) kb
68 008 2 (S WORD MEMBER(IST)
886
149 80844 2 DATARDRESS HORD PARAVETER RUTOMATIC
- 151 153 i54 169 161 . '
[ N
149 @5eRH 116 DATAINOUT PROCEDURE STACK=8824H . r
428 429 514 525 558 563 92 a
f /7 “
{ 66 8086H 4 DATAPDINTER POINTER o
3 6 524 563 88 9N
3 { R
824 B%H 1 DATRSAVED ’ BYTE
g 832 845 855 897
{ ;
M 55 9608H 128 DOATA . BYTE ARRRY(128) AT ABSOLUTE
3 519 83
! 65 900AH 2 DDATABUFADRS WORD DATA :
4 156 157 523 566 B4t 847 931 1
' 584 17254 DDERROR LRABEL ;
3 587 599 593 598 s
|
3 S84 0880H 1 DORIVE BYTE
534 557
1 942 GOFH 1 DDRIVE BYTE
948 969 975 994 1038 |
31 9908H 2 DEFAULTBASE WORD PRRAMETER
5 R
}
;1 2. 0eoH DELAY PROCEDURE EXTERNAL() STACK=0200H !
S B000H DELRYLONG PROCEDURE EXTERNAL(1> STACK=2088H {”‘} |
L 60 0e88H 1 OERR BYTE EXTERNRL(22) }
i ' 104
‘{‘ L ; )




r 183

277

149

PLAM-RS e [ 2x

9624

@580H

23744

84654

1E66H

935/

20244

BeacH

128

942

116

[

- DIRABUFALRS

DIRBBUFALRS

DIRECTORYA

DIRECTORYS

DIRECTORYLISY

DIRINOUT

DISK

DPNTR

DRIVE

DRIVE

DRIVE

DRIYE

DRIVE

DRIYE

DRIVE

30 APR 80 PAGE 33

WORD DATA
185 140

WORD DATA
113 114 849 832

STRUCTURE ARRAY(3) AT RBSOLUTE
2682?8%83803&1318319335337340341342379397
488 4190 414 415 416 429 421 468 486 542 SM 47 M8 568
32 944 515 931 93

STRUCTURE ARRRAY(8) AT ABSOLUTE .
282 283 441 412 413 444 415 416 417 418 422 43 494 4%

496 497 493 499 581 562 996 998 1004 1092 1607 1008 1042 1616

1818 1820 1622
PROCEDURE PUBLIC STACK=8E28H

PROCEDURE STRCK=0822H
266 260 02 32 328 396 419 487 S&3 9H

PROCEDURE EXTERNAL(24) STRCK=0008H
117 126 129 146 14

LABEL
88y 3

PROCEDURE STRCK=0000H

BUILTIN
179 544 841 832 9%

STRUCTURE AT
520 522 564 S66 846 ©947 919 931

BYTE PARAHETER AUTOMATIC
95 188

BYTE PARAMETER AUTOMATIC
124 122

BYTE PARAMETER AUTOMATIC
247 259

BYTE PARAMETER AUTOMRTIC
283 212 232 242 243

- BYTE PARAMETER AUTOWATIC

278 8

8YTE PARAMETER AUTOMATIC
327 332 338 33 M4 35

BYTE PARAMETER AUTOMATIC
105
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T erd A
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534

458

183

n

&

a6

454

oaioH

0ieH

paieH

@744

14AEH4

16484

16644

344

D WERIITENT SHSTEN

8 foTingS

ORIVE
DRIVE
DRIYE
ORIVE
DRIVE
DRIVE
DRIVE
DRIVE
DRIVEL

DRIVE2

ERASEDRIVER

ERRORL

ERRORL

ERROR1G

ERRORY1

ERFORL2

ERROR2

158 152

BYTE PARAMETER AUTOMATIC
133 134

BYTE PARAMETER AUTOMATIC
336 939 558 558 563

BYTE PARAMETER AUTOMATIC
451 461 463 487 488

BYTE PARAMETER AUTOMATIC
164 1685

BYTE
988 910 9B IR

BYTE PARAMETER AUTOMATIC
32 35 320

BYTE PARAMETER AUTOMATIC
263 266

BYTE PARAMETER AUTOMATIC
291 295 3\

BYTE
689 718 726 740 744

BYTE
734 744

PROCEDURE STRCK=0@3EH
393 488 769

30 AR 89 PAGE 34

491 588 983 588 4 S5

799 739 765 763 777 813

PROCEDURE PUBLIC STACK=08424

LABEL. EXTERNAL(48)
184 382 396 471 485

LABEL
912

LABEL
297 34

LABEL
493 538

LABEL
41 579

LAgEL
545 573

LABEL

604 €84
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| PLAM-BE UOMPSLEY S Lo dnbmaetit Sv3ieh 30 APR 68 PAGE 35 !
| RIS 20703
I -
|
J 299 307
’ 24 6CORH ERRORS \ABEL 4 o
W7 32
L a4 ERRORY LABEL \
134 37
3% 368
] 37 11864 ERRORS LREEL
484 449
M A ERROR? LABEL ﬂ
97 W3
i
378 1136H ERRORS LABEL !
403 446
454 149M ERRORS LABEL
462 527
85 @3EM 79 ERRORCHECKER . PROCEDURE STRCK=009EH
118 127 138 147 165
990 24FOH ERRPAR LRBEL
895
1629 26E3M EXITOIRLIST LABEL
997
274 OR3PH EXITFILE LRBEL
mn
! ' 993 21M EXITRECORD LABEL
; 875
688 19204 FILEEXT LABEL
. 627 65
i 58 @96 3 FILEEXTL  BYTE ARRAY(D)
; 650 661 673 718 726 739 744 755 759 769 813 910
‘ 53 @96 3 FILEEXT2 BYTE ARRAV(3)
739 744 7S5 759
524 9908H 4 FILEEXTPTR POINTER PARANETER AUTOMATIC
535 539
450 90860 4 FILEENTPTR POINTER PARRMETER AUTOMATIC 3
452 463 488 49%
326 084 4 FILEEXTPTR POINTER PARRMETER AUTOMATIC -
28 332




57

524

458

!

262

819

)8

004FH

835m4

B960H

1787H

&y

FILEILENTA

FILEIDENTB

FILENAMEL

FILENAME2

FILENAMEPTR

FILENANEPTR

FILENMEPTR

FILENAMEPTR

FILENRMEPTR

FILESECTORA

FILESECTORB

FILLIOPB

FINDFILE

FIRST

FIRST

FIRSTLETTER

FLRG

BYTE

Je7 X¢ 2re 274 298 308 3681 318
373 397 488 410 414 445 416 420

48 568 913 914 I 931 932

8YTE

281 282 283 287 441 412 413 414
454 495 49 497 498 499 SO1 S

1083 1012 1616 1018 1629 1622

BYTE ARRRY(6)

619 625 632 644 718 726 738 744

BYTE ARRAY(6)
738 74 T T

POINTER PARAMETER AUTOMATIC
264 268

POINTER PAPRHETER AUTOMATIC
339 539

POINTER PrRAMETER AUTOMATIC
452 463 483 495

POINTER PRRAMETER RUTOMATIC
328 332 :

POINTER PARAMETER AUTOMATE
313 345 :

BYTE

263 266 274 296 382 316 320 333 338 375 298 463

548 911

BYTE

279 260 287 406 419 452 503 -993 994

PROCEDURE STRCK=8816H
116 125 128 145 1462

" PROCEDURE STACK=0030H

2395 315 332 374 482 463 539 e

BYTE PARAMETER RUTOMATIC
820 €28

BYTE
316 926 927 99U

LABEL
616 619

BYTE MEMBER(DIRECTORYB)
282 283 413 454 996 998

108

319 335 337 348 341 342
421 468 486 M2 SM4 W7

418 42 43
995 996 998 1001 1982 1867

™4 759 769 813 R

464 487
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PL/M-86 COMPILER

29004

1R14H

Lt

ea1on

08144

B87FH

898tH

973/H

B00FH

DRIYZP ST NES

1

169

FLRAS

FLERROR

FMORIVE

FWFILEEXTPTR

PYFILENAMEPTR

FMLINKSECT

FHLINKTRK

FNADD

FNRFEEXTPTR

FOUND

FREESECTOR

FSTLNKSECT

FSTLNKSECT

FSTLNKSECT

FSTUNKTRK

BYTE NEMBER(DIRECTORYR)
268 2ve 337

LABEL
618 643 6355 672 678

BYTE PARAMETER AUTOMATIC
365 462 425 428

POINTER PARAMETER AUTOMATIC
366 482
POINTER PARAMETER AUTOMATIC
366 402

BYTE
428 425 434

BYTE
421 425 435

WORD PARAMETER AUTOMATIC
537 o943

WORD PARANETER AUTOMATIC
453 456 4%

WORD
694 781 707 718 726

BYTE ARRAY(6) MEMBER(DIRECTORYB)
417 495 1091 1002

BYTE ARRAY(6) MEMEER(DIRECTORVA)
268 3

POINTER PARAMETER RUTOMATIC
M3 33

LRBEL

197 281

PROCEDURE STACK=0094H
A4 22 223

BYIE
247 41 54 565

BYTE MEMBER(DIRECTORYR)
340 420 547 94

BYTE MEMBER(DIRECTORYE)
411 422 81

BYTE MEMBER(DIRECTORYB)
412 423 W

30 APR 80 PRGE 37
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PL/M-86 CMPILIP 3870 7 ISk WenrdSieNT SYSTEN 30 APR 80 PAGE 38 }

ERihey »aJTINES

1
§ 59 900FH 1 FSTLNETRK BYTE MEMBER(DIRECTORYR)
3 31 421 48 95
. | -
57 @851H 1 FSTLNKTRK BYTE
; 26 412 02 566
60 0000H 1 FTERR BYTE EXTERNAL(22)
8% 87
r i
833 1ED3H GETRECMARK LABEL
859 89
-
819 1EAH 883 GETRECORDS PROCEDURE STRCK=0016H
926 934
i /
2 ee0H 1 H BYTE PARRIETER
2
r
HIGH BUILTIN
110 114 124 139 143 157 161
667 OMH 2 1 ‘ INTEGER
- 614 615 620 624 631 644 649 659 656 668 673
1 169 o0t6H 2 1 HORD
» 174
' 820 0093 11 BYTE
869 670
¥ %43 GORH 1 1 BYTE
] 1000 1001 1082 1096 1007 1008
;
4 _ 69 G3H 2 I HORD
427 428 429
| ¢ ' _
3 MEH 2 ! HORD
§ 46 47
i 820 004 1 ICOK BYTE
1 839 964 865 871 679 835 889 €93 8M
| 122 00040 1 IDENT BYTE PARAMETER AUTOMATIC
163 00 1 IDENT BYTE PARAETER AUTOMATIC
‘. 104 106 197
96 H 1 1M BYTE
99 920 94 9 I
53 @08CH 1IN BYTE
551 552 552
]
1
80 GOH 1 1IN BYTE

827 033 834 836 94t 843 852 88

110




PLAM-85 COPILER 3K 0%y MRRGEMENT T-STEM 30 APR 68 PRGE 39 ™

D iver POLTINES

210 2920k 2 IND WORD:
20 2 223 24

IND

WORD
589 514 925
INDD WORD
&8 B9

INITIALIZE PROCEDURE PUBLIC STACK=8834H

INITIALIZECALLER BYTE PARAMETER AUTOMATIC

365 I 3w

INOUT

BYTE PARAMETER AUTOMATIC
150 12

INoUT

BYTE PARRMETER AUTOMATIC
133 14

INOUT

BYTE PARAMETER AUTOMATIC
121 12

BYTE PARAMETER AUTOMATIC
14 105

BYTE PARAMETER AUTOMATIC
9% %

BYTE ARRAY(18) AT ABSOLUTE '
3 74 7 % 77 B 79 8 8 8

HORD EXTERNAL(21)
8

PROCEDURE BYTE STACK=0086H
185 122 134 1R

HORD MEMBER(IST)
8%

~ STRUCTURE AT
836 &M

INTEGER . ‘
624 625 631 632 637 638 660 661 666 667

PROCEDURE STACK=0855H
74 :

PROCEDURE PUBLIC STRCK=8@5CH

938 23884 LASST LABEL
925




PL/W-85 COFFILER 8055 073 MANRSENENT SYSTEM 3B APR 80 PAGE 40 N

4 DRIVER PTINES
!
¥ 538 15FOM LRST LABEL
g 557 563
454 1428H LAST LABEL
512 519
B W3H LAST LABEL
30 35 .
P . N\
6 WM 2 LASTROMGVTE NORD
- mz v
21 0 LASTLING LABEL
27 238
28 08784 1t LASTLINCSECT BYTE
23 A9 23
Yl 3
288 097 1 LASTLINKTRK BYTE
A3 218 234
51 @8BBH 1 LASTSECTBVIE BYTE MEMBER(DIRECTORYE)
- M6 499 ,
,,- . - ".‘
S8 BOBH 1 LASTSECTBVTE BYTE MEMBER(DIRECTORYR)
3 M6 544 568 931 9
N
{
v 451 0864H 1 LASTSECTORBYTE BYTE
457 458 453 499 524
X 52 MM 128 LING STRUCTURE ARRRY(64) AT RBSOLUTE
4 M7 B2 IR 428 434 435 T2 TR 6B %L 90 91
€5 0004H 2 LINKIBUFRORS HORD DATA
138 139
2 oedsH 128 LING ' STRUCTURE ARRAY(64) AT ABSOLUTE
M8 29 23 24 20 234 05°236 239 M1 49 436 437 54
516 47 525
65 0006H 2 LINK2BUFADRS WORD DATA
( . 142 143
3 132 54 148 LINKINOUT PROCEDURE STRCK=0B24H
! B2 242 344 425 426 588 S50 918
H
' 95 @9 1 LINKSECTOR BYTE
94 918 )
53 08884 1 LINKSECTOR BYTE ;
S47 550 560
|
i 206 067 1 LINKSECTOR BYTE -
| A5 232 B3 235 42 _
209 0O7BH 1 LINKTRACK BYTE ¥
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) PLet-86 CONPILEN 6986 DiSk MRNAGIMENT SYSTEM 30 APR 38 PREE 44 D
DRIVER RULTINES _
| ]
! A6 232 24 26 M 3
4 e
: 95 0a%H 1 LINCTRACK BYTE ;
95 98 , 4
. 53 @8M 1 LINKTRACK BYTE N
5@ 55 561 L
i 210 oM 2 LD WORD p
| ( %8 009 1 LWGTH BYTE 3
: 842 843 860 964 865 869
451 88H 1 LNKSECT BYTE
65 588 516
- 327 WH 1 UKSECT BYTE
U9 344 345 39
45 08B6H 1 LNKTRK BYTE
. 506 508 517
3 e 1 LK BYTE k
: 344 344 345 352
' LW BUILTIN
109 43 123 139 142 156 160 201 20
206 07774 371 WEKELINK PROCEDURE STACK=BO2CH o
49 568 .
247 7H 1 MK BYTE
53 255 257
187 007 1 WSK BYTE
193 196 198 204
168 00764 1 MASK BYTE
73 175 47
45 0088H 1 MEMORVARGL BYTE BRSED(MENORYARGIPTR) k
! 87 874 ]
q
i 45 0908 4 MENORVARGIPTR POINTER EXTERNAL (17>
! 45 870 871
MOVE BUILTIN
| 300 301 447 418 435 496 54 568 738 739 754 7S5 6 ,
3
! M 000 1N BYTE PARAMETER
1 35
\ 16 000 1 N BYTE PARAMETER ;
) 17
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_ PLAN-B5 COMFILER 53¢ D05 AMNMGENENT SYSTEM 30 APR 88 PAGE 42 ;
x‘ OR{¥ER ROUTINES
i 262 PBBdH 4 NAEERTPIR POINTER PRRAMETER AUTOMATIC
i 20 MWMH 4 NEWFILEEXTPTR POINTER PARAKETER AUTOMATIC
5 23 301
1 r .
290 088BH 4 NEWFILEMAMEPTR POINTER PRRAMETER AUTOMATIC
293 309 -
4% 0000H NEXTCOMRND LABEL EXTERNAL(19)
99 306 309 324 359 362 394 442 M5 M8 4B 59 532 572 i
N 575 982 938
S1 986TH 3 NEXT BYTE ARRAY(3) MEMBER(DIRECTORYVE)
418 496 1087 1003
* 58 e8eTH 3 NEXT BYTE ARRAV(3) MEMBER(DIRECTORYA)
s %8
680 19EDH NOEXT LABEL )
/ 634 648 .
94 BORIH 1 NAL : BYTE , -
/ 992 1082 1908 \
368 0B39H 2 NUMBSECT HORD '
r 45 439 43
329 GBCH 2 NUMBSECT NORD
342 348 349
. S1 098CH 2 NUMSECT WORD MEMBER(DIRECTORYS)
3 : 415 493 1012 \
4 S8 @08CH 2 MUMSECT WORD MENBER(DIRECTORYR)
f : 342 488 410 415 542 544 913
3 06 0006H 2 NUMSECTOR HORD PRRAMETER AUTOMRTIC
W 25 2%
453 0834 2 NUMSECTOR HORD
456 460 461 498 5@ 51 512
: 67 000 2 OFF HORD MEMBER(TPNTR)
! : 523 567 941 949 852
| 66 00B8H 2 OFF HORD NEMBER(DPNTR)
3 52 566 847 931
45 G00H 2 OFF HORD MEMBER(ARGL)
868 872
206 00CH 4 OLOFILEEXTPTR POINTER PARFYETER AUTOMRTIC
292 295
20 80104 4 OLOFILENMEPTR POINTER PRRAMETER AUTOMATIC
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PL/M-35 COMPILEF 2058 (2. MrbRGEMENT SvoicH 30 APR 80 PRGE 43
OFi-E7 RUUTINGS
292 295

BYTE
784 786 788 799 792 813

BYTE PARAMETER AUTOMATIC
N2 8

BYTE
152 163

BYTE
134

BYTE
i

BYTE
165

BYTE
156

BYTE
18

BYTE
13

BYTE
199

BYTE
157

BYTE
139

BYTE
124 125

BYTE
119 114 116

PROCEDURE BYTE STRCK=0010H
842 860 BEL 862 B63 B64 878 877 678 B3 S34 687 988

LABEL
856 858

HORD
46 354 558 567

WORD
564 510 514 522
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PL/N-G5 CONPILER 9896 [iSK MANALEMENT SYSTEM VAR 90 PAGE 44 D
ORIVER ROUTINES :

b, 524 1403H 441 RERD PROCEDURE STACK=00424
-
g 715 1FH 82 READORIVER PRUCEDURE PUBLIC STRCK=0846H
' r 686 1RSIH 458 RERDWRITEPARIN PROCEDURE STRCK=0012M
"7 5 '
r 825 00BBH 128 REC BYTE BASED(TARGETPOINTER) ARRAY(128) ' , v
842 950 861 862 863 864 879 877 878 883 8B4 687 888 ‘
r 824 0097 1 RECFOUND BYTE L
831 638 857 8% ' »
£ 20 GDRH 208 RENME PROCEDURE. STRCK=0846H o oo
739 \ ?
r 746 10344 158 RENAMEDRIVER PROCEDURE PUBLIC STRCK=004RH
P ROR © BUILTIN _
' r 17 K
996 0K 1 RSECTOR ' BYTE |
i 94 92 | ~
_ 53 O08BH 1 RSECTOR BYTE
{ ,. 553 558 563
, 996 0A9H 1 RTRACK BYTE
i 58 922
53% 088 1 RTRAK BVTE
| 53 e08H 1 SECT BYTE MEMBER(LINK2)
. - M9 24 231 235 N9 M1 49 436 44 516 55
52 eee 1 SECT BYTE MEMBER(LINKL) ‘
37 353 428 43¢ 553 560 92
167 00BH 1 SECTOR BYTE PARAMETER AUTOMATIC
: ‘ 168 178
i
. 149 0006H 1 SECTOR BYTE PARANETER AUTOMRTIC
i : 159 163
o
! 132 0806H 1 SECTOR BYTE PARAMETER AUTOMRTIC
f ‘ 133 145
163 00B6H 1 SECTOR BYTE PARAMETER AUTOMRTIC ;
184 146 Rl
< ¢
: %5 009 1 SECTORCNT BYTE - i
4 M3 923 924 ‘;
37 O . 2 SECTORONT WORD
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" PLAGS COMPILER  BuSe DIk MAWAGEMENT SYSTEM IVAPROD PAGE 45 @
4 CFivER MWTINES : .

‘ 1
542 555 5%
H S? 995 1 SECTORMMEER BYIE
¥ 24 A5 24 2
: 45 00M 2 SEG HORD MEMBER(ARGL) ‘
m - ]
6 8OM 2 S WORD MEMBER(TPNTR) o S 4
4 565 840 943 85t |
- 6 B8N 2 SEG HORD MEMBER(DPHTR) ' , R
2 520 S64 946 939
SETB BUILTIN :
519 933
1 855 1FB4H SETPRRAMETERS LABEL
839
188 0O4AH 2 5 STCOUNT HORD
195 28 282
’ 249 BAZBH 2 SHIFTS NORD
254
‘ 169 8BICH 2 SHIFTS HORD S
194 195
169 01 2 SHIFTS HORD
172 174
- L BUILTIN
109 817
- BUILTIN
198 257
34 9000H SI0BLANKS PROCEDURE EXTERNAL(12) STRCK=0008H |
1085 1011 1645 '
7 0000H SIOCRLF PROCEDURE EXTERNAL(13) STRCK=0008H
i 3 %M ST0GETADDR PROCEDURE EXTERNAL(11) STACK=0006H
,
1 27 060eH ST0GETBYTE PROCEDURE BYTE EXTERNAL(S) STRCK=0000H
1 . 19 @eeeH SI0BETCHR PROCEDURE EXTERNAL(6) STRCK=0000H
3 162 388 399 477 479 578 580 568 591 595 689 621 646 657 |
675 689 795 997
83 16MH 195 SIOGETDISKORIVE PROCEDURE BYTE STACK=00EH

689 734 748 TI@ 765 777 %68 -

606 17644 751 SIOGETFILENGME PROCEDURE STACK=80@EH
69 735 744 TS1 756 766 778 %O |
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J PL/NSS COMPILER 2056 DiSr MANAGEMENT SYSTEM 30 PR 60 PRGE A
DRIVER ROUTINES '

Al e LA A TR

77 46814 22 SIOGETLEADBLANKS PROCEDURE STACK=0808H ;
585 €97 706 709 704 M5 M9 957 9% 9% 979 :
% oo SIOGETHORD PROCEDURE HORD EXTERNAL(18) STACK=0800H !
698 767 | o
p 3
24 0000H SIOHEX PROCEDURE BYTE EXTERNAL(S) STACK=0G0GH .
594 817 948 :
. ) i
79 ae0oH SIONEMLINE PROCEDURE EXTERNAL(14) STRCK=0000H
_ 304 307 322 357 260 378 396 M9 M43 46 467 475 ST 59 o
1 - 570 573 662 682 687 712 719 724 728 732 48 763 775 908 St
| ' 93 986 999 991 1625 1033
- 19 900BH STOOUTBYTE PROCEDURE EXTERNAL(3) STACK=8008H 3 |
7 o0 STOOUTCHAR PROCEDURE EXTERNAL(2) STACK=0008H
e 688 713 749 764 776 1881 1003 1067 1009 1017 1819 1821 1623
16 0000 SIOOUTSTRING PROCEDURE EXTERNAL(S) STRCK=0088H
89 305 308 323 358 361 377 361 385 367 441 444 447 466
470 474 476 528 S3L S7L S74 63 683 716 720 724 77 T
747 762 774 WL 997 937 944 987 989 1829 1832
i N
13 eo8eH STOOUTHORD PROCEDURE EXTERNAL(4) STACK=0806H
1812 1031
; 2 eoee STOVALIDHEX PROCEDURE EXTERNAL(?) STRCK=9000H
" 534 00OGH 2 STADD WORD PARAPETER AUTOMATIC
2 537 543 546
¥ |
1 . 450 00B6H 2 STROD KORD PARAMETER AUTOPRTIC
: 453 45 457 S04
4 / S7 008H 2 STROD , HORD '
€93 6% 748 7% ]
! €31 1ECOH START LABEL 1
829 ‘
68 OGBEH 4 STARTPOINTER * POINTER i
68 . 3
: 16 00H 4 STRPTR POINTER PRRAPETER
1 17
-
1 _ 4 900eH SUPPRESSBLANKS PROCEDURE EXTERNAL(15) STRCK=008%H
»1 67 900 4 TRARGETPOINTER POINTER
: : 67 524 568 825 42 850 860 861 962 863 864 870 877 878
883 684 887 €88 , i'
609 O0%EN 1 TESTL BYTE \ .
636 639 641 642 665 663 €78 674
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* © PLANRS CWPILED 356 Disk NRARGEVENT SYSTEN | 30 APR 50 PAGE 47 D
‘ BRIVER RUUTINES '

RN AN e iy

64 BBOEH 1 TOORIVE BYTE PARRMETER AUTOMATIC
365 374 398 399 465 408 410 419 426 429
A
1 64 00B6H 4 TOFILEEXTPTR POINTER PRRAETER AUTOMRTIC
) 66 374 399 418
' 64 ORH 4 TOFILENWEPTR POINTER PRRARETER AUTOMATIC : ‘
66 374 399 417 {
367 898H 1 TOLINKSECT BYTE b
422 426 436 437 ‘ ]
%7 8B 1 TOLINKTRK BYTE |
43 4%
r
943 O0MH 2 TOTALSECTORS HORD
- 1038 1031
67 00AH 4 TPNTR STRUCTURE AT : '
S S23 565 567 840 M1 848 B9 851 852
167 9996H 1 TRACK BYTE PARRMETER AUTOMATIC
' 163 178
149 0B8N 1 TRAK BYTE PARRNETER AUTOMATIC _ ‘
150 163
132 9083 1 TRACK BYTE PARRNETER AUTOMATIC
| 132 145
57 GBDH 1 TRACKMMBER BYTE
| ' 02 16 23 238
; 942 2470H TRANSFER LABEL
‘ 953 964 971 963 986
378 OECOM TRANSFER ' LABEL
373 408
3 $ 0N 1 TR BYTE MEMBER(LINKD)
3 M8 223 233 236 239 241 429 437 4 547 55
3 | 2 e 1 TR BYTE MEUBER(LINCD)
3 U7 12 428 435 552 56 9
% TRUE LITERALLY
A7 33 44 W7 59 MW AW
80 009 1 TVRE BYTE .
8653 965 866 :
43 0000M USERIOGETCHAR PROCEDURE EXTERNAL(16) STACK=0908H
610 642 :
. 13 0000 2 W WORD PARAMETER
| 14
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PL/M-B6 COMPILER  2u3c DISK MANRGERENT SYSTEM J0 PR 90 PACE 48 A
DRIVER ROUTINES .

. .
453 1155+ 863 WRITE PROCEDURE STACK=0850H E
726 - |
| - :
1 73 1843 77 WRITEDRIVER PROCEDURE PUBLIC STRCK=0054H
1 r 7 0M6H 1 %8 BYTE PARAMETER AUTOMRTIC
7B
: . %5 e 1 X BYTE R
3 98 99 100 18t |
! - oot 1N N BYTE PARANETER AUTOMATIC N
{ 7 M
Mo 1w BYTE PARAVETER AUTOMATIC N
7" ,
- 71 MM 13 BYTE PARAMETER AUTOMATIC . AN
72 % ;
$ 2o 1M BVTE PARAETER AUTOMATIC AR
74 CH 1S ' BYTE PRRAMETER AUTOMATIC : : )
72 8
700 1 % BYTE PARRMETER AUTOMATIC
 BL)
: : 7 008H 1 X7 BYTE PARAMETER AUTOMRTIC . a
3 72 8 '
71 00060 1 %8 BYTE PARRMETER AUTOMATIC .
" - 72 o
: 7000 1 %9  BYTE PARRMETER RUTOMRTIC
7 o®

MODULE INFORMATION: '

3 CODE AREA SIZE = 2722H 100480
3 CONSTANT ARER SIZE = 0098H @
¢ YRIABLE AREA SIZE = BOASH 1650
HAXIMM STRCK SIZE = @8SCH 92D
1362 LINES RERD
@ PROGRAM ERROR(S)

END OF PL/M-86 COMPILATION
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III. DISK86: THE ASSEMBLY LANGUAGE SYSTEM INTERFACE

The critical nature of the time of the software inter-
face to WD1791 Disk controller implied the absolute necessi-
ty that certain areas of the software interface be written
in the 8086 Assembly Language. The original designers of
this software/hardware interface were Lt Mike Baumgartner
and Lt Dan McGrath. They originally tested the hardware
softwvare interface using a 2Z-80 based system running at
2MAZ. The assembly language scftware was then converted
from ASM80 source code to ASM86 source code using the 8086
utility program called CONV86. Some minor modification and
enhancement followed this conversion with the f£inal program
being debugged by Captain J. Pollard.

The means of interface between the HOL programming in
DOS86 and DISK86 is the IOPB (Input Output Parameter Block).
The IOPB used is patterned after that used in the MDS-800
system to allow for the possible eventual applicaton of pro-
grams orginally written in 8080 code for the MDS-800. Table
5 shows the generic content of the IOPB as it relates to the
USAPFA/8086. :
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TABLE 5.
WORD NAME

G IOPBO
1 10PBl
2 10PB2
3 IOPB3
4 1IOPB4
5 1IOPBS
6 1IOPBé
7 1IO0PB7
8 1I0PBS
9 IOPB9

A high order flow diagram for DISK86 is shown in Figure 17,

R R sy e et

)

IOPB DESCRIPTION FOR USAFA/8086

USAGE IN USAFA/8086

Channel Word. Normally=00H.

Disk Command Word., Drive % in bits 4 and 5.
Operation Code in Bits 2, 1, and 0.

CODE QPERATION

001
011
100
101
110
111

Seek

Restore

Read

Verify

Write

Write Deleted Data

Codes 000 and 010 are invalid.

Number of Sectors involved in this
operation, (Normally=01lH).

Track Number (05to§76%o)
Sector Number (létos2

Low and High halves of the starting
address of any data transfer

IOPB block #

Low and high halves of the successor IOPB j
if applicable (Channel word=04H) i

122
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SAVE ALL
HEGISTERS

Y

COPY IOPB TO
00020H

v

VERIFY SECTCR
+RECORD <27

SELECT CORRECT

CLEAR ERROR
FLAGS

OPERATION

001

011

100

101

i

WRITE

APy

FIGURE 17; HIGH ORDER FLOW DIAGRAM FOR DISK86

CHECK ERROR
FLAGS

STORE TRACK OF

RESTORE
REGISTERS
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The READ and WRITE routines contain extremely critical
timing 1loops which should not be disturbed by any user
without first considering the impact of his change. The
DISKB6 software sets error flags based conditions found dur-
ing disk operations. These are delineated in Table 6.

TABLE 6. DISK ERROR WORD CODES

| WORD ERROR CODE  ERROR
FTERR(0002F) 01 Attempt to Read Deleted Data ,_/
02 Sector Cannot be Written z
04 Seek Error Sects Not Found f
08 Bad CRC "
! 10 Data Lost During Reads Write 3
DERR(00035H) 08 Sector Address > 2610
10 Not Used
_ 20 Disk Write Protected
I 40 Not Used
A}E 80 Disk Not Ready

o e S S, oo i
.

=
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The DISK86 Module uses a large number of dedicated abso-
lute memory locations These are indicated in Table 7.

TABLE 7. ABSOLUTE MEMORY ALLOCATION DISK86

LOCATION NAME

00020~ 0P8
00029
0002a SWsV
0002B BCRC
0002C PRST
0002p LOSTD
0002E PRNF
0002F FTERR
00030 DRNBR
00031 DROTR
00032 DR1TR
00033 DR2TR
00034 DR3TR
00035 DERR
00036 IOPB
00037 ADRS
00038 BITBU

USAGE
A COPY OF THE USER IOPB

DISK CONTROLLER STATUS
#OF BAD CRC’S ENCOUNTERED

#OF TIMES CONTROLLER WAS RESET
BY SOFTWARE

$OF TIMES DATA WAS LOST IN
TRANSFER

#OF TIMES A RECORD WAS NOT
FOUND

ERROR INDICATOR SEE TABLE 5
CURRENT DRIVE NUMBER

DRIVE 0°S CURRENT TRACK
DRIVE 1°S CURRENT TRACK
DRIVE 2°S CURRENT TRACK
DRIVE 3°S CURRENT TRACK
ERROR INDICATOR SEE TABLE 5
ADDRESS OF USER”S IOPB

THE PROVERBIAL BIT BUCKET

A copy of the commented DISK86 software follows.
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TEI3=11 MIS-T5 47T, I
DRYECT #nfis = 2 3] Ll
ASSEMRLER RSO EL -f Alpie Fy

LoC 08J

SEINE INE IRNEAEE

20

0924
/m32
922
Agz4
M2
2%
8929

n.
"_I (]

(Low pztiigny om Mol [iSK

-
Py
™

[
:j':'\OW'\JO-UI&I/JI"JP

1 e e =
Oy (A B s 1O

»

[y
s Tae KO

3 [ I
f &4

~)

T3 Y Po o
!\\Jl oo SURDN R 0%

R
)

=

8
ks |
2
3
24
35
5
v
28
33
4
41
42
43
4
43
45
4
42
43

1Y

{5 mum

STl 2 2 Da A B Ak T

SUURCE v

SGRHF SRR RSMCODE. CODE, CONST, DATR, STACK, MEWORY

UIRIF GPOF  ASHCIOE. CODE. CONST, DATA, STROK, MEMORY _
RSSUME D5 DBRGUP, C5: CGROUP, 55 DGROUP A :

DOUE  SEGMENT WORD PUBLIC ‘CODE- :

K€  EMS 3
QONST  SEGMENT WORD PUBLIC CONST/ 1
CONST  ENDS |
ORTA  SECHENT WOPY PUBLIC “DRTR’
DRTR  ENDS :

STRCK  SESMENT WORD STRCK -STRCKY
STACK _BASE LREEL  BYTE
STRCE  ENiS . ; ‘
MEMORY SEGMENT WORD MEMORY ‘NEMORY- '
MEMORy _ LREEL  BYTE '
MEMCRY EN(S
AR50 . SEGMENT BYTE ‘
M- LAEEL  BYTE . : ‘
o 4 ' ‘
RSMCODE SEGRENT BVTE S
et JISK hwk FERFORRS ALL CISKETTE OPERATIONS EXCEPT FORMAT.
iPRRFMETERS  [0PB STRRTING AUCRESS IN EXTERNAL 10PB
,PP!.uw%HEP DAN HORATH, MRY 1979
NIDIFIED JOE PULLHFE' 0T 79

;. LABEL DEFINITIONS :
P39 EQU mzau i 1
IrPRL EQL ©9B2th : }
10PB2 EM B9B2H _ '
I0PBZ QU PBZIH 5 RESERVED MEMORY STORRGE 1
10P34 EDL W824h  : FOR INPUTZQUTRUT
I0FBS ERU 98925H .  PARMMETER BLUCK
10P85 EGL @dB2eH
10PB? EQL @30ITH
I0PB3 EQU GodIH |
10°89 EQU 2092M
SWSY  EQU 99B28H 5 TEMP STORRGE OF STRTUS WORD
BORT  EOU OP82EH i COUNT OF BAD REDUNDANCY CHECKS
PRST  E0u OPB2CH i COUNT OF CONTROLLER RESETS
LOSTD €0U @@SH . NUMBER TIMES DRTR LOST IN TRANSFER
PRMF  EGU VOBZEW  NUMBER TIMES RECORD NOT FOUND
STERR ESU WOBFH 5 FATAL ERROR MESSAGE WORD
DRNBS £0U ORB3M  NUMSER OF DRIVE CURRENTLY ENARBLED
URATR Z0U OVB3LH ~ ., TRACK LOCATION OF DRIVE 0
CRATR E5U 9@8i4  , TRACK LOCATION OF DRIVE 4
DR2TR €L @9833m  : TRALK LOCATION OF DRIVE 2
WPITR E 2883w TRACK LUCATION OF ORIVE 3
DERR  E0L ©9BISH ¢ CISK ERROR BYTE

L

-

IFEC EW Mum-l ‘ ; LOCATION 36 AND 37 CONTAINS 10PB

BITEL Eiu  O%0i%h ; BIT BUCKET LUCATION :
.10 FRT LEFINITIONS ,
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| .
b WS- 23T I PAGE 2 A
! ~,
3 Loc o8y Lind o BIURGE
#
3 a3 3OSTHRG ERU BUSH ; CONTROLLER STATUS REGISTER Ol
2CR St TReRG EQU LAM ; CONTROLLER TRACK REGISTER 1]
eace %2 SECRG EQU BCid . CONTROLLER SECTOR REGISTER ol
98CE 53 OATRG EGU aCeW i CONTROLLER DATR PEGISTER I
03 S4 COMRG EQU OCEM . CONTROLLER COMMAND REGISTER . '
9Cs 55 CHRST EQU 804 ; CONTROLLER RESET ' B ¢
/ 9909 55 ORSLE E0L dCoM i DRIVE SELECT PORT P
8ac2 37 ORORK EQU B2 » HANDSHAKE SIGHAL TO CONTROLLER ‘
0000 S8 DISK PRIC  FAR
59 PUBLIC DISK
) EATPN 10PB- WORD ,
B 61 PUBLIC FTERR '
' 52 PUELIC GERR .
0060 06 63 FLSH ES 3
88 1€ 64 PUSH 05 o
1 9962 S0 55 PUSH AX .
9983 51 66 PUSH CX -
0004 52 67 PUSH DX ]
T e85 52 68 PUSH B ‘ ]
8996 54 €9 _ PuSH SI ' 1
. e s 7 . PUSH DI
" 0908 BEAGOR 7 MGY Br. BEBAH
0008 SEDB 72 1o D3, 8X
9980 SEC3 72 MY ES. BX
( 806F SB1E3600 74 M3Y 8, DS.WORD PTR 35K
9913 €88 75 ENTRL: MDv CX.BY : L
9915 268AS70090 R 76 WOV AL, ES:MBX] o
© 981A 2482 77 AND AL, B2H 5 CHANNEL WORD o .
091C 7483 78 2 SHRT Ll I ZERD. CONTINGE
; POE EF500 79 P SKIP i ELSE, SKIP CURRENT 10PB
C 9821 BB2009 89 L. MOv BX l0P82 i SET DESTINATION PTR .
P 8824 829 8 MV DL R JSET COUNTER (SRC PTR=CX) f
: . 82 ;SAYE IOPB IN RESERVED MEM
6926 8709 83  STPB: .¥CnG B CK i SHITCH POINTERS
0928 268A579909 R 84 WOY AL ES:MBX) i GET A BYTE FROM.SRC 10P8
9920 8709 83 HCHG  BY OX 3 SWITCH ABRIN
( BWOF 2680879099 R 2% MO¥ ES:M{BXLAL : STORE IN DEST 10P8
0834 42 7 IN B i INCR DEST PTR
0475 41 23 I X i INCR SRC PTR
9936 FECA 89 DEC DL i DECR COUNTER
3 9938 75EC » Nz STPB:  CHECK FOR RDDR ERROR
3 : 0937 26BA1E2299 R n MV BL.ES.MICPB2]  ; ADD MUMBER OF RECORDS
s © o BAIF 26R82400 R 92 MY AL ES:MIOPB4]  : AND SECTOR RODR
g 8943 9203 X AD  ALBL ; :
3 9945 318 94 M AL 27D 5 CHECK FOR SUR>26
. 947 77 o5 JLE  SHORT SELIR
9949 260626352098 R % MOY  ES:MDERRD, BGH i IF 226, AL=ADDRESS
, 904F (B 7 RET i ERROR, RABORT. . |
; ‘ 9 i SELECT DRIVE AND SET
‘ 9% i UP TRACK REGISTER
2959 26R92109 P 4@ SELDR. MO¥ AL.ES MCIOPBL] © iGET DISKETTE INSTR  ~
4 . P954 2439 191 AND AL, 3BH ; AND MASK FOR DRV NBR
2856 2623009 R e MY ES.MORMBRLAL . SAYE DRY NER IN MEM
0954 2009 183 COF AL, O0H i [RIVE @°
M5C 7599 19 INZ SHORT DR1D N Juwe
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PAR

WG-P¢ assEne

Loc et

095 Boal
9868 27SR1E310A
2855 EB21
W67 3019
269 7309
@aeB B2
825D 269P1E22090
2972 EB14
8974 3029
8876 TS
0072 Bogd
207R 269R1E22090
M7F EBA7
8281 B9es
2932 263R1E3409
PeB8 ERCP
828R 8RC3
883C Fale
M83E E6CA

P29 E4C3

0992 Feld

2894 2480

0856 7487

0992 261606250030
9% B

99689 26A23500

2984 26R92100
9088 2447
08 2021
2B 7505
AOBE ESFANR
991 EB48
M2 2|
2805 7514

' 6977 Bosd
063 FElO
238 EAC8
88CD £403
pacF 2471
M1 7R
M3 E4C8
ee0s 2491
8907 74FA
M09 £822

LINE

183
T
W7
leg
193
119
11
112
113
114
115
116
117
118
119
126
124

123
124
1255
126
177
128
129
138
131
132
133
174
139

127
128
1239
140
141
142
142
144
145
146
147
148
149
150
3
132
133
1
135

157
132
199

OR19:

OR20:

R36:

CLRER:

oP3:

Ri:

R2.

TH
PHOY
Ihe
CHP
N
MOy
Moy
Jnp
CHP
JN
L3
oY

ot

ouT

IN

NoT
AND
KOV
RET

novY

[ 1
I
pEC
m2
MOV

AND

N
CALL

AL, Bik ; YES, AL=DRIVE 8 SEL MASK
8L, E5: M DRITR] 5 BL=LAST TRACK ADDR
SHORT DRSEL i
AL 16 SDRIVE 17
SHORT DReD 5 NO, JUWP
AL B2 i RL=DRIVE 1 MASK
8L, €5 . FLDRLTRY ; BL=LAST TRACK ADDR
SHORT DRSEL
L, 2dH ; CHECK FOR DRIVE 2
SHORT DR3@ i ND: JUWP
AL 8K 5 YES, AL=DRY 2 MAK .
BL.ES:MDRZTR] ; BL=LAST TRACK ADOR
SHORT DRSEL ;
AL 65K ; RSSUME DRY 3, AL=MASK
BL, ES: ML DR3TR] ; BL=LAST TRACK, DRY 3
DRSLE, AL ; OUTPUT DRY SELECT MASK
AL BL
AL ;¥
TRERG, AL ;LORD TRACK REGISTER
;CHECK FOR DRIVE READY
AL, STARD ; RERD STATUS WORD
AL 5 i
AL, 8an ; CHECK RERDY BIT
SHORT CLRER ; BRANCH IF RERDY
ES: M DERR 1, 5o 5 ELSE, AL=ERROR INDICATION
5 RBORT.
;CLEAR ERROR RECORDS
DL, 86H ; ZERD QUT THE
BX; SWSY i SIX RESERVED MEM
AL, BH ; LOCATIONS
ES:MBX) AL ; FROM SNSY
8% i TO FTERR
m_ .
CLR i .
E5.#DERRL AL ; CLEAR DERR .
;DETERMINE OPERATION AND VECTOR
5 TO SUBROUTINE
AL ES: M 10PBL ) ; DETERMINE OPERATION: :
AL, 87H 5 MWRSK DISK INSTR FOR OP CODE
AL, B1n ; 0P CODE =9817 (SEEK)
SHORT 0P3 i NO. CHECK @11
SEEX, ; YES, CALL SEEK ROUTINE
SHORT THRI) i THEN GO TO END
AL. 82K ; OP CODE =0117? (RESTORE)
SHORT 0P4 i N0, CHECK 199
AL 9Bn i YES, LOAD COMMAND REG
AL it ]
COMRG, AL i WITH RESTORE INSTR
AL, STARG 5 WAIT
AL 31K ; FOR BUSY N
1 5 BIT TO GO HIGH
AL STARG ) AN
AL 31H ; BACK
P2 ; LOW
SHORT THRL ; AND GO TO END
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......

2e0e 208l
D 7503
R0F £31201
AeC2 EB2R
&4 209
B8ES 7385
298 E32503
@9EB ER2Y
82ED 2061
Q8EF 7390
POF1 E4C8
BaF3 FeDB
POFS 2440
07 750E
90F9 ESAEE2
f9FC EB1O
OBFE 2001
2168 75eC
2162 BeRt
8184 E5A282

8187 26096350020
e160 CB

B16E 26RBZF0
0112 24FF
8114 7508

8116 26RE2009
811R 2484
M1C 753F
M1E 26793999
8122 3C08
8124 750R
8126 E4CA
8128 F6DO
20 26A23100
012E EB24
0139 3010
8132 750
2134 E4CA
8136 FDB
8128 26A23208
843C EB16
813€ 329
8148 7598
8142 E4CA
0144 FeDR
8146 2623309
214 EBAS
814C E4CA
P14E Felf
8158 26R23409
M54 SF

LINE

13
161
182
1683
164
163

167
168
169
170
171
172
172
174
175
17

17

173

i R

EREZRROREE

FHPE

287

STRCE

0P4:

OFS:

or?:

THRU:

-SK1IP:

DRY2.

DRY3:

FINSH POP Di

sug
INZ
CALL
JHp
SuB
INZ

e
INZ
IN

NOT

N2

IZREE

INZ
IN

NoT
Moy

A3
cnp
n

IN

NOT
MY
P
o
N
iN

NoT
Moy
P
IN

NOT
Hov

AL, B1H
SHORT OP3
RERD

SHORT THRY
AL. B1H
SHORT OP6
YERFY
SHORT THRU
AL, biH
SHORT OP7
AL STARG
L3

AL, 48H
SHORT NOWR
WRITE
SHORT THRU
AL, 81
SHORT THRU
OH, BA1H
WRITE

ES:MDERR ], 204

; OP CODE =108?7 (READ)

; HO, CHECK 104

; YES, CALL RERD ROUTINE

5 THEN GO T0 END

; OP CODE =181? (VERIFY CRC)
; NO. CHECK 110

i YES, CALL VERIFY ROUTINE
i THEN GO TO END

; 0P CODE =1187 (WRITE)

; NO, CHECK 141

» CHECK WRITE PROTECT

i '

WPROT=1, DO NOT WRITE
WPROT=8, CALL WRITE
THEN GO TO END

; OP CODE=111? (WR DEL DATA)
i N0, GO TO END
; YES, D=WRITE DELETED INSTR
; GO AND CALL MRITE

; AL=WRT PROT INDIC
; RBORT.

; COMMON RETURN PT FOR ALL OPS

AL ES:NMIFTERR)Y
L, OFFH

GET FRATAL ERROR MESSAGE

CHECK FOR ERRORS

SHORT CONC
; AT THIS POINT, IT IS ASSUMED THAT
; A SUCCESSFUL OPERATION HAS OCURRED
RL.ES:MLIOPB@]  ;GET CHANNEL WORD AND
AL, B4H ; CHECK SUCCESSOR BIT
SHORT REPT ; IF ZERD, CONCLUDE OPERATION:
AL ES:MIDRNBR] ., PETRIEVE DRIVE MUAMBER
AL, eeH ; DRIVE @7
SHORT DRVL ;i NO, Juep
AL, TRERS ; RERD TRACK REGISTER
A ;
ES:M(DROTR 1 AL ; SAVE
SHORT FINSH
AL, 18H i DRIVE 1?
SHORT DRYZ i NO: JumwP
AL TRKRG ; ELSE READ TRACK REC
AL i 4R
ES:MIDRITR] AL i SRYE
SHORT FINSH
AL, 284 ; DRIVE 27
SHORT DRY3 i NQ, Juee
AL TRKRG ; ELSE, READ TRACK
A i W
£S:MDR2TR L, AL ; SRVE |
SHORT FiNSH
AL TRKRG ; RSSUME DRIVE 3
AL I
ES:MUDRSTRI, AL ; SRVE TRACK NUMBER
129




MC5-85 RSCEMELER 74 PAGE §

s v e -
.
-

3 ) M LIWE  SURE

i
k| ’ M55 SE A5 POF 51 A
£ 815 5B 26 POP B4
BT SR 27 POF Dis
7 % 59 248 POP CX
8159 58 29 POP A
8150 IF 220 POP DS ' S
Mo o7 21 POF ES . o
815C CB 222 RET C
3 23 DISK EMDP, ~
7 24  CONCLUDE . ?
8150 BB4096 295 REPT. MV BX, 86464 ; _ ‘
9169 E82°3 26 CALL DELRY i DELAY 16 MILLISECONDS b
. 8163 268B1E2609 R 227 MY  BX.WORD PTR ES:M(I0PB3] ; LOAD BX WITH MEXT 10PB ADDRESS ‘ }
@163 E9RSFE 278 I ENTRL i PERFORM NEXT OPERATION
229
4 ! 20 , SUBROUTINE SEEK ::: i
r 1 ; MOVES DISK HERD TO TRRCK SPECIFIED
. 232 i IN I0PBI3]
8168 233 SEEK PRIC  NEAR
8468 2603990 R 224 MOY AL ES.MCDRNBR); GET CURRENT DRIVE NUMBER
B16F DOES 275 ‘ SR AL ALIGN ADDRESS
@174 DOES 26 SHR RALL
8173 DOES 37 SR ALL
8175 DOES 2718 SR AL L
8477 FECB 219 INN AL FOD ONE SOR HARDWARE
179 0439 249 ALY AL DENBR ADD OFFSET TO GET CURRENT TRACK ADDR
9178 8760 241 MV BH.BEH
7D 8AD3 42 MY  BL.AL
2 817F 268AS78000 R 242 M AL.ES:NBXL  LOAD CURRENT TRACK
( 9184 FEDO 244 NOT 1
- 286 EGCH 245 T TRKRG AL UPDATE TRACK REGISTER
0188 F6DO 246 NOT AL RETURM TO POSITIVE LOGIC
G198 263A962309 R 27 CMP  ALES:M IOPE3Y; COMPARE TO DESIRED TRACK
G18F 7420 248 Brd EXITSK
8191 26R82799 R 249 MY AL.ES:M 10PB3] 5GET TRACK ADDR AND
8195 FelR 259 MT A i
8197 E6CE 1 T DATRG, AL ;LORD INTO DRTR REG
0199 BEM1R9 252 WY BY 829iH
@19C ESEER? 23 CALL  DELAY ; WRIT 18 MICROSECONDS
B19F B9IF 54 WY AL.IFM ; LORD SEEX INSTR
- 81M FEDR 255 NT AL ;4
, #1A? E6C8 75 T COMRG AL ; INTD COMMAND REG
MRS BEMA0 257 MY  BX.B8614  ; SET OELAY TIME ‘
5 81R8 ESE2R2 258 CALL  DELAY i WAIT 49 MICROSECS 1
. 259 ; CHECK FOR DONE
| 1R8 E4C8 260 ENOK: IN  AL.STARG ; READ STATUS REGISTER
| MAD F608 261 NT AL )
BAF 2081 262 AN AL BIH ; CMECK BUSY BIT
: 8181 75F8 263 N2 ENDSK ; UNTIL ZERD
; @183 E478 264 N AL STARG ; RERD STRTUS REG
.’ MBS F5D9 25 MT AL ' i -
167 2419 266 MO AL LM ; CHECK SEEK ERROR BIT
WBI 7591 257 N2 SHRT LS
9188 3 265 EXITSK. RET

MEC %9 LS ; IF 2ERO, RETURN, ELSE ' i
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b s Al s <t o i i b

: ] WS-9F 3TIEneLIc Dis ' PRE 6
¥
d
1 e 0a) CINE SOURCE
| T §4BC B899 770 B BYPRST ; IN CRSE OF SEEX ERROR
4BF 26SRS7A0%9 R X rY  RLES:MIBX] ; CHECK RESET RECORD
2104 3CA 7 P ALe ;i IF 1 PRIOR RESET,
8106 7441 2 32 SHORT REST i e
@10} 26FES70088 R 24 IN  ES:MBX) ; ELSE, UPDATE RECORD
 e4CD BeFF 275 MY AL OFFH 3 SET MASK,
I BACF ESC4 27 UT  CHRST.AL i RESET CONTROLLER.
101 BE#SH9 77 MY BX, 26095H i GET DELAY TIME
~  e1D4 ES9682 278 CALL  DELRY ; DELAY 58 MICRO
| £ 9107 EBRR 279 M SEEK _; AND TRY AGAIN SR
3 9109 BR2EMS 238  REST: MOV  BX.PRW ; CHECK REC NOT FOUND A
PADC 265RG70099 R 23 MY AL ES:MBX] ; T . ;
e 3082 282 P ALOH ; 2 ERRORS AFTER RESET? ;
BIE2 7408 283 b4 SHORT FATAL 5 YES JUP B
| GES 2FEeeee R 234 I ES:MBX] , ; N0, UPDATE RECORD, _ ,
7" @AER E97EFF 25 P SEEK : 5 AN TRY AGAIN BRI
B1ED 26C6062FOAA4 R 286 FATAL: MOV ES:MFTERRL 84n ;FATAL ERROR: GET F.E !
2687 ; MESSG, SET SEEK ERROR, 1
8F2 €3 RET ; AND RETURN TO DISK .
: -
+ SUBROUTINE READ ::: A
@1F4 RERD PROC  NERR: 3
B1F4 ES74FF CRLL  SEEX s SEEK TRACK ]
81F7 BB2299 WY BX IOPB2 ;GET #RECORDS o
BIFR 268AAFA0E0 R NN CHES:MBX] i PAND LORD INTO COUNT CH i
. BFF 42 N BY ; GET SECTOR SRR
T a0 43 N B ; ADDRESS AND -
0201 268A570002 R WV ALES:MBX] : LORD INTD S K
1 . 6206 FEDO MNT A i
i 0208 E6CC CT  SECRG AL ; SECTOR REGISTER
; 826A 5169 FLAGL: MY CL.SGH ; COUNT C = #BYTES/SECT
020C 5954 MOV AL.S4H ;LOAD COMMAD REG
820 F50O NT A ;b :

iMEN PTR = DEST FDIR

8219 26881E2500 R o HOY BX, WORD PTR ES:MLIOPBS]

LRI EFEER PRI ERRRE

; 8215 B2C8 MY DL STARG ; DL=STATUS PORT
8217 B4@2 MY A B2H ; AHESTATUS MASK :
8249 EFC3 ©UT COMRG. AL ; OUTPUT TO CONTROLLER COMMAND
8218 EC RLOOP: IN AL, DX ; READ STRTUS
#21C 2204 M0 AL ; UNTIL DRQ

. @ME 75FB N RLOOP ; ACTIVE

7 8220 E4CE N AL, DATRG ; READ A BYTE

1 8222 F6DO Wi A i

{ 8224 83570060 R MOV DS:MIBXLAL ; STORE AT DEST MEM

s : 8228 43 315 N OB ; UPDRTE DEST PTR .
8229 FEC U6 DEC (L i DECR COUNTER ,
8228 75EE 7 N2 RLOOP ; CONTINUE UNTIL CL=0

' U8 ; CHECK FOR DONE ‘

9220 E4C8 319 EWDRD: IN AL, STARG ; RERD STATUS
022F FEDO 328 T AL R T I . e T
0231 2404 32 M AL BIH ; CHECK BUSY BIT i\ b
8233 75F8 322 INZ  ENORD ; UNTIL ZERO P
8235 E4C8 krad N AL STARS ;READ STATUS REG.
8237 FEDD 324 NGT AL ;

. A
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WE-3% ASSEMILER

'0C 08)

«d39 26A22008
@230 2408

623F 7418

8241 882808
8244 2667370009
8249 2043

0248 7487

824D 26FESTO0RR
8252 EBES

© G254 26060620008

7258 (3
8258 26R82708
B25F 2418
8261 743C
8263 B82Ewa
8266 263370009
@258 2082
26D 7408
B26F 25FES70900
8274 E9TDFF
8277 BB2A00
8278 26873870000
a27F 200t
281 7412

'3 26FEB7009
«88 Feba
823h ESC4
9260 BBY5H0
Q28F EBFPAL
8292 E95FFF
0295 BB2FEY
9298 2606270000FF
829% C3
029F 26A02A00
B2A3 244
M5 741t
82A7 BS209A
92RR 268A370009
QF 2082
82BL 730A
0287 E8F M

- B82B6 260657000810

@28c 2

028D 26FEST0209

8202 E45FF

8205 26A02009

4203 2420

aze 740m

@2C0 Be2FOR

9200 2506370009061
T3

-] B4

823 Fela

828 FECP

LINE

33
6
ke le
328
329
230
331
3
333
234
335

- 336

i
38
339
348
kL3
342
343
344
345
346
347
M3
349
359
™
2

3%

357

Est)

361
362
363

266
367
368

378
371
37

374
k4
376
377
373
373

SHURE

CRCC:

RESTR:

FATE:

REP..:

NERZRENEEINERH

§&E

IER22552IVEIRZIREE

ES:M{SWSY 1 AL
AL, 63n

SHORT RN

B, BURC

AL ES:MBX]
AL, 03H

ES:MIFTERR] B8H

AL, ES: ML SKSY)
AL, 186
SHORT CHKLD
BY, PRV

AL, ES: M BX1
AL 821

SHORT RESTR
ES:MIBX]
RERD

BX, PRST

AL ES:MBX]
AL, 4K

SHORT FATE
€5:M(BX1]

L

CHRST. AL

BA, De0H
DELAY

REFD

B, FTERR
ES:MEBX1 OFFH

AL, ES: M SKSY)
AL, 044

SHORT CHKDD
BX, LOSTD

AL, ES:MCBY]
AL, 92n

SHORT LOLT
BX, FTERR
ES:MBX 104

ES:MUBX]
FLAGL

AL, ES : MU SWSY)
AL, 204

SHORT REP_
BX, FTERR
ES:MBx1 01H

AL, SECRG
AL
A

132
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5 SRYE STRTUS WORD
; CHECK CRC BIT
i IF 0K, CHECK RNF
;GEY CRC RECORD

; CHECK FOR MORE THAN
;  THREE TIMES
; JUPIF3

; ELSE UPDATE RECORD
5 AND TRY ANOTHER RERD
5 3 BAD CRC.S:

LORD FATAL MESSAGE
5 ABORT

; GET STATUS
CHECK RNF BIT

FARILED TWICE?
YES, TRY RESET
i NO, INCR RNF REC
: AND TRY AGRIN
SRESET: CHECK RESEY |
; RECORD. IF NOT ZERO,
i SET FATRL ERROR
5 MESSAGE, OTHERWISE
5 INCR RESET RECORD

; ELSE GET RN RECORD

i
i RESET CONTROLLER
> SET TIME
; DELAY 58 MICROSECONDS
; AND TRY RGRIN
; GET FATRL MESSG BYTE
i LORD RNF MESSG AND
5 RETURN TO DISK
;CHECK FOR LOST DATA:
; K LD BIT
; NOL.D., CHECK DEL. DRTA
; LD, GET L D. RECORD
i HAS READ FRILED TMWICE
; DUE TO LOST DRTR?
im.JUﬂP
» YES, LOAD FATAL MESSG
i LOST DATA MESSG.
i AND RETURN TO DTSK

; INCR LOST DATA REC.

» REC. WITH DD MESSG ™

+ AND RETURM

iND ERRORS: GET SECTOR REG
1)

i INCR SECTOR




MS-2 ATIEme 2

92E6 263B1E259

82£8 B3890
82EE 83DA
@2re D10E

830 EBSEFE
ezeD 882200

9310 268ARFO00

8345 43
0316 43

8317 2657870008

831C Fobd
931 E6CC
8329 B9
9322 BoRd
@324 FeDd

0326 2688362508

9328 8208
8220 B4o2
932F E6C8
8321 8A1d
@333 FeL2
8335 E4C8
0337 2204
@239 75FA
8338 8AC2
8320 E6CE
023 46

9248 FEC9
9242 75ED

9344 E4C8
8345 FeLo
8243 2494
@348 75¢8
934C E4CS
934E F60R
9350 26A22A00

O T 0

RESRERREY

R

~INE

BEEEy

o
]

S§x5%3

408

S0URCE

RERD

WRITE

TLOOP:

ENDMR -

AL

SECRG. AL
CH

SHORT L6

e
;  AND RELORD
; DECR #RECORDS

; RETURN IF DONE. ELSE

BX, WORD PTR ES:M I0PBS] ; UPDATE

DX, i ; DESTINATION
BX, DX
St
SLt ; PODRESS BY
WORD PTR ES:MCIOPBSLBY 5 128 BYTES
AL, BOH ;CLERR -
ES:MPRSTLAL ; NON-FRTAL
ES:MLOSTDLAL ; ERROR
ES:MLPRIF LA ; RECORDS
FLAGL ; READ NEXT SECTOR

i SUBROUTINE WRITE :::
NERR: :
SEEK i NOVE TO DESIRED TRACK
8%, 10PB2 ;GET NUMBER OF RECORDS
CH, ES:MBX] ; COUNT B=#RECORDS
BX
BX ‘
AL ES MIBX) ;LOAD SECTOR ADDR
AL i1 )
SECRG. AL ; INTO SECTOR REG
L, 884 ; COUNTER C=128
AL, BR4H ;LORD COMMAND REG WITH
A i

5 WRITE OR WR DEL DATA INSTR
SI,WORD PTR ES:MLIOPBS] ; MEM PR = SRC ADDR
DL, STRRG ; DL=STRTUS PORT
A, 824 5 PH=MASK
COMRG AL ; COMMAND TD CONTROLLER
DL 0S:LS1) ; PRIME DATA REGISTER
DL
AL, STRRG ; READ STATUS
AL, Ak i UNTIL DRQ
KLOOP i RCTIVE
AL DL ; GET A BYTE FROM SRC MEM
DATRG, AL ; WRITE TO DISKETTE
SI ; UPDRTE PTR
L ; DECREMENT COUNTER
TLOgP ; CONT. UNTIL COUNT=d
;CHECK FOR DONE

AL, STRRG ; RERAD STATUS
AL ; W
AL 81 ; CHECK BUSY BIT”
ENCWR ; UNTIL ZERO
AL STRRG iREAD STRTUS REG
A 3 h
ES:M{SKSY L AL i CHECK FOR ERRURS
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MCS-88 AISEMGLES

{eh

- e 7S R S AR e

3 Lo oBJ LiNe ZAURCE

. 9254 2419 435 AND AL 18H ; SAVE SW, CHECK RNF
9356 7438 42 JZ SHORT CHLD i IF RNF=8, CHECK LOST DATA
8358 BB2E0R 437 PECNF: MOY  BY.PRWF i IF RNF=L, GET AW
8398 265R873099 R 438 WY AL ES:MIBX] ; RECORD
8360 2082 4339 SUB AL GH ; THD FRILURES?
8362 7497 449 JZ SHORT RSET ; YES, TRY RESET
8364 26FES70090 R 44 I ES:MBX] ;i N, INCR RNF REC
9369 EBSF 442 ¥ WRITE ; AN TRY AGARIN
8368 BR2CP9 443 RSET: MOV BX,PRST ;GET RESET REC
836E 2687370809 R 444 MV ALES:MBX] ; IF NOT 8, SET
8372 2000 445 SUB AL OBH i FATAL HESSG
8375 7514 446 JNZ  SHORT FTAL ; OTHERMISE,
8377 26FES70000 R 447 I 25:MBX) ; INCR RESET REC
937 FeD 448 NT A 4
837€ E6C4 449 OUY  CHRST,AL ; RESET CONTROLLER
289 PBASA0 450 MY B 0985H ; SET TIKE
8383 ESB71 451 CALL  DELAY ; DELAY 58 MICROSECOMDS
8296 EBS2 452 M RITE ; AND TRY AGAIN
9388 BE2FAR 453 FTR.: MY  BLFIERR ;GET FRTAL MESSG BYTE
8398 26(6370000FF R 454 CMOY  ES:MIBXLGFFH ; SET RNF MESSG
391 (2 455 1) ; AND RETURN
9392 26A82R00 R 45 CHD: MOV AL ES:MSWSY) ;CHECK LOST DATRA:
8396 2404 457 a0 ALBM 5 CHECK STRTUS WORD

s 8398 741 458 h14 SHORT VERIF ; NO L D.,YERIFY WRITE
8397 26R82000 R 459 MY  ALES:MLOSID] ; ELSE, GET L D. REC
439 20@2 468 B AL BM ; FRILED TWICE?
2370 7408 461 32 SHORT LSTD 5 NO, JUMP. ELSE

: #2R2 BEFOR 462 MY  BX,FTERR 5 LORD FATAL MESSG

; @305 260597000018 R 462 My  ES:N(BX) 18H ; REC MITH L.D. INDIC

@388 C3 464 RET ; AND RETURN TO DISK

s B3AC 26FES70080 R 465 LSTD: INC  ES:MBY] ; INCR LOST DATA REC

8381 E96CFF 46 P FLAGH ; AND TRY AGRIN
8384 EB2799 . 467 VERIF. JW¥  MNTR ;REPLRCE CALL YRCRC JJP
8387 26R82F00 R 48 MY  ALES:MFTERR] ; BY VERIFVING CRC
9288 2402 469 M AL i FTERR=CRL MESSG?
838D 744E 479 174 SHORT NXTR ; MO, WRITE NEXT REC
@3BF BB28P0 471 MY  BXBIRC ; ELSE, GET BAD CRC REC
832 2687370009 R 472 MY ALES:MEX) 5 AND CHECK FOR
8307 2096 473 SUB AL OeH ; SIX FRILURES
83C9 7408 474 2 SHORT FCRC ; FOR LESS THAN

) @83CB 24FES7000D R 475 I ES:MBX) ; UPDATE REC

| 9309 E94DFF 476 ¥ FLAGN ; WRITE SECTOR OVER
8303 BB2FE0 477 FCRC: MY BX.FTERR ; ELSE, SET FATAL

, 9306 26C657000982 R 478 MY  ES:MBX).02H ; ERROR MESSG AND

, 8300 €3 479 RET ; RETURN TO DISK

i @200 E4CC 489 NATR: IN AL, SECRG . sHRITE NEXT RECORD: :
a30F FEDR 481 NT A P He ‘
@31 FECR 482 I A ; GET SECTOR, INCR. i
#3E2 FELR 483 NT A ;
83E5 EACC 434 0T SECRG, AL ; AND RELORD
@37 FECD 435 DEC CH o ; DECREMENT SECTOR COUNT
87E9 7561 486 INZ  SHORT L.7
9B 2 497 RET
aEC 43 L7 ; RETURN IF DOME, ELSE
HEC 26551E2500 R 487 My BX WORD PTR ES:M{IOPBS] ; UPDATE
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LA T TR -

T T T

MCS-96 ASSEMRILZR 0l

LoC 28

83F1 BA3000

@3F4 8208

83F6 DI0E

8378 D1D6

O3FR 26391E2500 R
02FF 808
481 26A22009
8495 26R22009
M99 26722699
248D ES10FF

o o X

0410

9418 ESS6FD
9413 BB2208
B416 263RAF000
B41B 26RE2499
B41F FEDO
8421 ESLC
8423 ES1E08
8426 26R82F00 R
B42A 2462

842C 750F

B42¢ EACC

8439 FeDo

0432 FECO

8434 F6DB

8436 E6CC

8438 FECD

438 75E7

843C €3

943D E4CC

843F FeDo

9441 6AES

9443 (3

o

BREREEEEELEREE SR SRR ENREE

8444

8444 882400

9447 268R870000 R
044C FeDR

O44E E6CC

8458 B1%8

8452 BaS4

8454 Felo

M55 8208
7458 B462
845A 882098
9450 E6CS
4F

045F EC
9468 22C4
0462 75F8
8464 E4CE

LINE

43¢
491
492
493
494
495
4%
497
498
49

S24
526
527
528
EX5
32
535
536
937
538

48
541

543

SOURCE

VERFY

LOoPY:

DX, 39H ; DESTINATION

BX, DX

Si1

sl ; ADDRESS BY

WORD PTR ES:M IOPBS L BX ; 128 BYTES

AL, GOH ; CLEAR

ES:MIPRSTL AL 5 NON-FATAL

ES:MLOSTDL AL ; ERROR

ES:MPRNF ) AL i RECORDS

FLAGH ; WRITE NEXT SECTOR

3 SUBROUTINE VERFY ...

NERR;

SEEK ;MOVE TO OESIRED TRACK

8%, 10PB2 ; B COUNT=# RECORDS

CH, ES:MIBX] i

AL ES: M 10PB4 ] ;10D SECTOR REG

AL i M

SECRG AL ; WITH SECTOR ADDR

YRCRC ; YERIFY SECTOR

AL ES.MFTERR] s CHECK FATAL MESSG FOR

AL, 924 ; BAD CRC INDICATION

SHORT BADRC ;YES, JuMp

AL SECRG ;NO, GET SECTOR

AL .

AL ; REGISTER AND

Al i H

SECRG, AL 5 INCREMENT

CH

YER ;CONTINUE UNTIL B=0,
; THEN RETURN T0 DISX

AL, SECRG ;LOAD REG B WITH

AL i B

CH, AL ; BRD SECTOR NMBR
;RETURN TO DISK

NEAR

B4, 10PB4

AL, E5:MBX1

A

SECRG. AL

CL, 9oH ;SET LOOP COUNTER

AL. 84H ;LORD READ INSTRUCTION

A ; e
i INTO COMMAND REGISTER

DL, STARG ; DL=STATUS PORY

o, M i AH=MASK

BX. BITBY ;LORD BIT BUCKET ADDRS TO BX

COMRG, AL '

AL, DX ;RERD STATUS REGISTER

AL AR 5 UNTIL DR

LOoPY i 1S ACTIVE

AL, DATRG ; RERD A BYTE TD BIT BUCKETY

e
e e R g 2
s\ o i Y TR T TR TS TOSER AT R




} WIS-26 ASSEMELIR  Di: PRGE 14 v
i
‘ 1
; LOC 08! LINE  SOURCE ]
| o465 F&Do 545 NT AL i READ AND OUMP DATA TO BIT BUCKET C
; 463 98970009 R 546 WY  DS:MIBXLAL ; ‘
M46C EC 57 DROQ: IN  ALDX ; READ STATUS :
46D 2204 548 M ALAH 5 UNTIL DRO :
B46F 74FB 549 3 DR i IS INRCTIVE ]
9471 FEC9 550 DEC O i DECREMENT COUNT . C ]
3 M73 75EA 551 N LooPY R
552 ’ ; CHECK FOR DONE
| . 8475 E4C8 553 ENDVR: IN  AL.STARRG  ; READ STATUS
3 £ @477 FEDO 554 NT A ) :
0479 2401 555 A0 ALBIH  ; CMECK BUSY BIT .
8478 758 556 N BeW i UNTIL ZERO |
47D E4C8 557 IN AL STARG ; GET STATUS WORD
B47F £6D0 556 NT R e
431 2488 559 AD AL G8H + CHECK CRC BIT
: 482 7501 569 INZ SHORT L8
. 0485 C3 561 RET
‘ M85 5%2 L8 :RET IF GOOD o
9486 BO92 563 WY AL ; SET ERROR MESSAGE : '
488 262200 R 54 WOV ES:MFTERRLAL i IF BRD «
ML €3 565 RET {
S66  YRCRC  ENOP;
i 567
3 568 ;DELAY: - SOFTWARE TIME DELAY OF
569 ; [108(8))+21 HICROSECONDS. 6.5 SECODELAY)L2 MIC :
) 570 DELAY PROC  NERR; :
1 9480 99 571 NP 45 MIC ‘
i 42E 99 572 NOP 1.5 MIC !
| 949F 99 572 NOP ;LS MIC i
#499 4B 574 DEC BX 115 MIC ‘
M9 75FR 575 INZ DELAY ;4 WIC IF JUW. 2 IF NOT
1 8493 (3 576 RET ;4 HIC
4 . ST DELAY  ENOR:
S 578  ASMCODE ENDS
579  «  EW

136 | . ;
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MCS-BE ASSEMELZR  GiT

SYMBOL TRBLE LISTING

NAME TYPE YALUE
775EG . . . SEGMENT

BORC. . . . NBER  902BH
BITRU . . . NIMEER 0a3gH
CGROLP. . . GROUP

CHLD. . L NEAR  B392H
CHRST . . . NUMBER  09C4H
CLR L NEAR  B6fEH
CLRER . . . L NEAR  9@9FH
CO0E . SEGMENT

COMRG . . . NUMBER @RCHH
CONC. . L NEAR  O11EH
CONST . SEGMENT

CRCC L NERR  B241H
CRE . L NEAR  B254H
paTR . SEGMENT

DERR. . . . NMBER @33
DISK. . . . LFAR  1900H
DRETR . . . WMBER 9@31H
DR1D. . . . L NERR 906H
DRATR . . . MMBER ©683H
DRZD. . . . L NERR 0874H
DR2TR . . . NUMBER @@33H
DR3Q. . . . L NEARR 9981H
DRITR . . . NUMBER 9934
DRNER . . . NUMBER @030
DROAK . . . NUMBER  @aC2H
DROQ. . . . L NEAR  846(H
DRSEL . . . L NERR  9988H
DRSLE . . . MMBER 0eCHH
DRVL . . . L NEAR O430M
DRY2 . . . L NERR O13EH
DRY3. . . . L NEARR O4CH
ENDRD . . . L NEARR 922DH
ENDSK . . . L NEAR  @1ABH
ENDVR . . . L NEAR 9473
ENDWR . . . L NEAR 93444
ENTRL . . . L NMEARR  0O13H
EXITSK. . . L NEFR  @4BEH
FATAL . . . L NCAR  OMEDH
FATE . . . L NEAR @29
FCRC. . . . L NeAR  03D3H

ATTRIBUTES

SIZE=0008H PRRA PUBLIC
SIZE=0990+ BYTE
SIZE=8494H BYTE
RSMCODE

HSMCODE CODE CONST DATA STACK MEMORY
ASHCODE
ASMCODE
ASMCODE

RSMCODE
ASMCODE
SIZE=0000H WORD PUBLIC /LODE/

RSMCODE
SIZE-0008H WORD PUBLIC <CONSTA
ASMCODE
RSHCODE
SIZE=0008H WORD PUBLIC DATR’

ASMCIDE

PUBLIC

RSMCODE CODE CONST DATR STACK MEMORY
ASHCODE PUBLIC

ASHCODE

ASMCODE
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MCS-85 ASSEMPLER [

3

ABS_9

SIZE=0008H WORD MEMORY MEMORY”
MEMORY

ASMCODE

RSMCODE

ASMCODE

THTHE

RSMCODE
ASMCODE

593

ASMCODE

RSMCODE
ASMCODE

ASMCODE
ASMCODE
ASMCODE
ASMCODE

ASMCODE

135545599995555548

SIZE=0000H WORD STACK /STACK

L o i e

IR = e 1 S > kG g Pt PR AR, { 2



MCS-85 RSSEMBLER  Dix

STACK_BRSE v BYTE 988dH STACK
STARG . . . NUMBER  @BC3M
STPB. . . . L NEAR 98264 RSHCODE
SV, . . . NUMBER  B@2RH
THRU. . . . L NERR B16EH ASMCODE
TLOOP . . . L NERR @321H
VER. . .. 84224
YERFY . . . B410H
VERIF . . . 83B4H
WLOOP . . . 03354
R .. 99F1H
RITE . . . azomH

ASSEMBLY COMPLETE, NO ERRORS FOUND

R R s e T NS



IV. LINKING AND LOCATING THE USAFA/8086 SOFTWARE MODULES

The information presented in this chapter is essential
to the user”s understanding of how to locate the variables
and code in the various USAFA/8086 modules. The linkage map
conveys little information to the user other than all exter-
nal references were satisfied. The 1locate map, however,
presents the segment and offset of all public procedures,
labels, and variables encountered in the USAFA/8086 modules.
Additionally, the start address of all modules, data seg-

ments, and code segments as well as the system stack are

given. The stack location given (00000H) must be offset by
200H to determine the actual stack position as this is al-
tered by the PLM86 code of USAF86. The location of any
variable can be determined using the information given in
the 1locate map in conjunction with the cross reference map
produced by the computer or assembler. For example, suppose
we desire to find the variable CHAR in USAF86. From the lo-
cate map USAF86.DATA begins at 00250H. From the cross
reference map of the compilation of USAF86, the variable
CHAR is located relatively at 004C . By hexadecimal addi-
tion 002504004C=0029CH. Since CHAR happens to be PUBLIC we
will also see a direct location in the locate map. It |is
shown in segment 0025H at offset 004CH. This also implies
the absolute address of 0029CH. The listings of the 1linkage
and locate maps follow.
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LM et 451 TN s s b e

“a

ISIS-1i MS-86 LimkER L L Ll B
LINKBS :F1 CURRMT. 0EJ, 7o FI3C £0J. FL.Diok 0B TO :F1.CURRNT. LN & . !
MR SB PL PRYFL LINK LID . ,
LINK WP FOR (F1 CUPRNT. LNk (LSAF3S) ‘ R

LOGICAL SEGMENTS INCLUDEY _
LENGTH ADDRESS ~ SEGMENT CLASS g
U ——— USAFB6.CODE  CME |
USAFS6.0ATR  DATR : | .
STREK STRX

MENORY NEWIRY . :
005, CODE CODE - :

DOS. DATA DATA
5E6

RGHCODE . : o
C00E CO0E : o . |
CONST CONST . ,.
DATA DATR - L
fES.9 -

MR Ao 00 M A A0 g s b e o L0 ot i e e 3

i
RRRRRRRRNY

; INPUT MODULES INCLUDED: oy
3 . :FL:CURRNT. OBJ(UUSAFB6) v . :
| :FL:FITZ 0BJ(DOS)

{ -F4:DISK. 0BJ(DISK) .

B o




ISIS-IT MCS-36 LOCATER. Vi 1 INVOKED BY:

LOC86 :F1:CURRNT. LNK TO :F1:CURRNT MA SB PL PR(:F1:LOC.LST) &

BS ST(MAINPROGRAM) OD(SM(STHCK, USAFB6. DATR, DOS. DATA, USAFB. CODE, & » .
ASHCODE)) & _ ;
AD(SN(STRCK{ 0MaBeH) , USRFB6. DATA(BBZ58K), USAFE6. CODECOFBOROH) ) )

SYMBOL TRBLE OF MODLLE USAFB6
READ FROM FILE :F1:CURRNT. LNK
WRITTEN TO FILE -F1:CURRNT

BASE  OFFSET TYPE SYiMBOL BRSE  OFFSET TYPE SYMBOL
8825 0020H PUB MEMORYARGIPTR 8825H 904CH PUB  Chiw
00834 908iH PUB DISKTRACK fp03H veeeH PUB I0PB
FBOEH 435CH PUB TIMERRERD FBOGH 130DH PUB TIMERLORD
FEGBH 1201H PUB WRITECONSOLELEDS  FBBAH 12C3H PUB READCONSOLESWITC
-HES
FBOGH OFSFN PUB CONVERTTOFLOART FBoBH OFSIH PUB  ALUSTATUSNORD
FBOBH OF3EH PUG ALUCMNDWORD FBBGH OF1BH PUB RLUINWORD
FBOOH OEESH PUB ALUOUTWORD FBAOH OEB3H PUB USERIOGETCHAR
FBOBH OE%H PUB SUPPRESSBLANKS FBoeH @0DFH PUB DISPLAYDATRARRAY
FEOOH ODBCH PUB SIONEWLINE FBooH @07BH PUB SIOCRLF
FBOOH @DSAH PUB SIOBLANKS FBoBH @D24H PUB SIOGETRDIR
FBOBH OCSAH PUB  SIOGETWORD FBoBH 8BDCH PUB SIOGETBYTE
FBGBH ©OBBEM PUB SIOHEN FBBAH @B6CH PUB  STOVALIDHEX
FBOBH ©B30H PUB SIOGETCHAR FBOOH BAFOH PUB SIOOUTSTRING
FBOGH BAD7H PUB  SIODUTWORD FBOGH @RAZH PUB SIOOUTBYTE
FBEOH OATAH PUB  SIODUTCHAR - FBo2H OMAH PUB FORCEUPPERCRSE
FBBBH Of3tH PUB KEYBDCHARIN FBAGH OMSH PUB SERIPLCHARIN .
FeoeH @97DH PUB CRTOUT FBOGH @%4H PUB SERIALCHAROUT
FBOOH @8C2H PUB DELAYLONG FEoeH @8ASH PUB DELAY
FBOGH @G8FH PUB LPNEMLINE FBe2H @87BH PUB LPCRLF
FEOBH O85iH PUB LPBLANKS FBagH 081AH PUB LPOUTSTRING ;
FBOBH O7FBH PUB LPOUTWORD FBoeH 67C4H PUB LPOUTBYTE
FBAGM @79EH PUB LPOUTCHAR FBBAH A 86B4H PUB  NEXTCONMAND
FBoeH 9764H PUB ERROR FBBEH BJELH PUB MAINPROGRAM
FoeCH 237EH PUB OIRECTORYLIST FD6CH 22284 PUB INITIALIZE
FDECH 102°AH PUB  ATTRIBUTECHANGED FDGCH 1CD4H PUB ERRSEDRIVER
-RIVER
FDECH 4CIEH PIB  RENAMEDRIVER FDECH 1B9AH PUB KOPYDRIVER
FDECH 1B4DH PUB UWRITEDRIVGR FDSCH 4AFBH PUB RERDDRIVER
PUB DERR




MENOR Y MAP OF AOULE USAFSS
RERG FROM FILE Fi CURANT LMK
HRITTEN T FiLE 71 CURRNT

MODILE STRART ADDRESS PARAGPAPH = FBAGH
SEGHENT WAP

OFFSET = B4E1H

START TOP LENGTH RLIGN NPHE CLASS

B0OAH
99250
2A2C4H
FeaoaH
FD236H
FDECAH
FEDECH
FFOFOH
FFDFeH
FFOFOH
FFDFOH
FFFFOH
FFFFEH

802RBH
AecH
M368H
FU225H
FOBCM
FFOERH
FFDECH
FFOFH
FFUFOH
FFOFBH
FFOFOH
FFFF4H
FFFFRH

BN
W74
JEASH
2236
24544
272eH
GoagH
BEoH
(o0
BPRaH
BaeaH

Bfag

I DPDEEXOOEEEODTE XX

STRCK
USAF36. DATA
(5. DATA
HSRF3E. CODE
ASMCO0E

[0S CODE
C0E

FI3EG

ABS_@

CONST

DATR
(RESOLUTE)
MEMIRY

STACK
DATA
DATA
CoDe

Cope
COoE

GROUP WAP

ADDPESS GROUP UR SEGMENT NAME
FD223H  DGROUP

R Ry

L YPNT DAE Wl S
L

STACK.
MEHORY

RSMCODE

CoDE
CoNST
DATA
CoROUP
STACK
MEHCRY

ASNCODE

CODE
CONST
IATR

T

oy W B 7 R

Ewrw-apt
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V. CLOSING COMMENTS

During the development of the USAFA/8086 software,
several problems were encountered with the Intel MDS-311
Software Package which remain unresolved as of this time.

1. The bootstrap function of the locator does not work
properly.

2. The ASM86 assembler insists on occupying all 64K of
the MDS800 disallowing the standard interface to user files
such as :Ll: (my line printer!).

3. The PLM86 compiler has at least one error in it.
Whenever any comparison is made to the literal 0 (zero) the
compiler generates erroneous code. Example: IF A=0 THEN
ceee will generate code which checks the value of the ZF
generated by the last ALU operation rather than the value of
A itself,

4. LINK86 balks at certain results given by ASM86.

5. The compiler name table was repeatedly exhausted
during the development of DOS86.

The source software produced under government research
is available for a limited time by the requestor supplying a
single sided single density diskette to:

USAFA/DFEE/Fairchild Hall .
Computer Systems Laboratory Room 2H25
USAF Academy, Colorado 80840
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APPENDIX A
USAFA/8086 OPERATOR”S GUIDE
The following steps are required for system initializa-
tion.

STEP RESULT

1 Machine to Single Step -~

2 AC Power to on (DOWN) Panel lights on

3 Push Reset Display
Adrs: FFFF0
Data: ElEA
else push again

4 Machine to run Display
_ FbE68
8888 (Running)

else repeat from 3

5 Identify console by Logo to console
space bar depress Display
Fb888
8888 (Running)
Logo:

HSAFA &N2A VFR 3.2N0 Operating System

NISK N NAT REANY . Logo at Initialization.
"TITRK 1 NNT RFATNY
TENTEFR COMMAND Pl FASE:

6 System Ready for Operation
The following presents a brief summary of the USAFA/8086.
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Console Description

Power Switch: UP-OFF DOWN-ON

16 LED display: Output from Port FE/FF

16 Switches: 1Input to Port FE/FF

Switches and Leds are ngt electrically connected.

Single Step Unit

Displays current address and contents. Address is shown in
absolute (physical) form between 00000y and FFFFFy. Data
may assume any value between 0000y and FFFFy. It represents
instruction, data, or address information depending on rela-
tive byte position. To the right are 4 discrete leds
representing the major control lines of the system:

MEMR -~ Memory Read

IOR - Input/Output Read
IOW - Input/Output Write
MEMW - Memory Write

At system initialization, the unit may be 1left in single
step mode. Below the displays is a push button allowing
single stepping. Following a system reset we find the fol-
lowing:
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AT SYSTEM RESET

Push Step

Push Step

Push Step

Push Step

ADDRS

FFPFFO

FFFF2

FFF4

FPFF6

FbH4El

DATA

E1EA
0004

00FD

29C7

bCFb

147

REMARKS

FPFFO0 is the 8086 restart address.
EA is an extended jump op code.
Bl is the offset low byte.

04 is the offset high byte
total offset=04E1ly.
00 is the segment low byte.

Pb is the high byte of the segment.
Total segment=Fb00.
Absolute address = Fi00

+ D4E1

T FOlEL
This is the start of the operating
system determined at the time of
location using LOC86 by the
softwvare designer.

This step is the bus interface
unit fetching ahead to the
instruction queue. Actual data
is not meaningful since it will
not be executed as soon as the
processor realizes a JMP has
been ordered.

These are the first two bytes
of the actual operating system
(USAF86 Module).
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Reset Button

The reset button asserts a signal to the microprocessor
forcing it to resume processing at location FFFFO0. This
cannot be changed as it is an internal function of the CPU
NMI. This button forces an interrupt which the processor
cannot ignore. The operating system loads locations 8, 9,
A, and B with EF, 1P, 00, FB. This is the address of the
operating system routine service routine for the NMI. The
vector location 8 to B cannot be changed. 1It”s contents,
however, could be reloaded to any value from software.

The following section describes the primary control charac-
ters and gives examples of typical system reaction. The
operating system module USAF86 is responsive to the follow~
ing primary control characters:

Substitute
List

Go

Fill

Move

Print

Convert
Breakpoint Set
Clear Breakpoint
Test Module
Abort

HEAOQPWOUXHQE W
LI TR N IO T O O T B I |

The operating system module DOS86 uses the following primary
control characters:

Read

Write

Directory

Input Hex Files
Name Change
Attribute change

Copy

RPZHOUOER
I I I N B A

Any primary character evokes a full English response with
prompts from USAF86 or DOS86.
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Substitute (S): Allows the user to alter memory byte by
byte. The system asks for an address. This may be in the
form XXXX:YYYY+DDDD where XXXX is the desired segment. YYYY
is the desired offset. DDDD is the desired displacement.
Bntry is terminated by a Carriage Return. The system
responds by giving a display of the net offset followed by
the current memory value. Cells which are not desired to be
changed can be passed using either the space bar or the car-
riage return. Routine is exitted using the character X
which is the standard system abort character. 0°s are un-
derstood by default if not entered, i.e., 8=0008,

Substitute Command Examples
x .
ENTER COMMAND PLEASFISURSTITUTE C(ATRS)
oFFFF: GQON
NONO-FA=Y .
FMYFR COMMAND PI FASF:SURSTITUTE (ADRS) @ Aborted Sequences
eORANS 1 0NY
FNTER LOMMAND Pl EASF: SIIBSTITITE (ADRS)
eniniBNHZ AL AN .
N1on-2F-11
n101-0N-22
13 N2~F N=-33 Segment: Offset
N1 03~F7-44
Nt Nd=-NIF-55
1 0S5=RN=-%
Emgp COMMAND PLEASFESURSTITUTE (ADRS)
o101

mMon=-11-19 .
(i1 (11 =po=-23 Offset Only, Leading Zeroes

N NZ-33-234 Not Shown.

N N3-44-4%

"1 NY=-55=54

1 NS-2N1-%

FNTFP.CHMMRNH PLFASEISURSTITUTE (ATIRS)

*1Nh+h Offset + Displacement

M OA=F (=78 . ;
M 07 -F?7-R8%9 . (Segment Implied)

; N 0= 0F -9/
i NI (=11 j=¥

g -

AT L gt phg oA Segiman

AL i v Tl e S
.




List (L): Allow the user to display to the console any con-
tiguous block of memory. User must supply the address in
format (XXXX:YYYY) and the number of bytes to be displayed.
Entries are in hex. -

FHTFR FOMMANTI Pl EANESL TST (ADRSsCNT) ;

o) 150 55 ' . List Command Example

] NS 3N PR RS SR N0 FN FR OF N0 FQ F?

n11n SF SR FO FA nF Iin FO FF AF 0 FQ FE NF 32 FO Fio

nien NE NN FN FOOF nd Fi FE [F 45 e e

Go (G): Allows the user to execute a program at a given ad-
dress in format XXXX:YYYY. Again, leading zeros and unen-
tered data are assumed as zeroes.

TNTFR COMMAND PLEASE:O0 ¢ADRS) Execution Example
oF RN NAR4 Execute '"Next Command"

THTFR COMMANT PLFASE:

Fill (F): Allows the user to block £i11 any contiguous block
in memory. User must supply the address, the number of
bytes, and value to be filled in byte form (00-FF).

NTER COMMAND PLERSEIFILL (STRRT.C - '
’2.:”:”]’ 1 (‘n‘ nn T’CNT! VHL) Flll Example and
NTER COMMANT PLEASE:LIST (ADRSsCNTO Partial Result
200020

000 0N 0N AD OO 0D A0 00 0N A0 60 0N 00 o

‘ a0 ; W 00 " 00 00 00 00 0
2010 N0 N0 00 NN 0N 0N 00 00 00 00 Q0 0O 00 AN 0N nﬁ
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Move (M): Allows the user to move any block to any location.
Address of source, address of destination, and number of

bytes must be supplied. Data moved is copied exactly.

FHTER r_:t:mnnnn PLERSE:MOVE (SOURCE»DEST»CNT) Move Example: Data at 100
10N 20NN 1IN Entered Above; See Substitute
FHTFR COMMANT Pl FASFILIST (ATIRSCNT) Example

NN, 2N

20nn 12 23 R34 45 SA 80 78 RI AR N0 FO FR OF 00 Fo F?7 -

2010 nnonnoon nn oan N Nn NN N0 NN an an o0 A0 0N an

Print (P): Allows contiguous block of memory to be dumped to
the line printer. User supplies address and count.

WM OF S0 Fia bF PO o0 oF F BFE FE7 FU B & o

Wt OF 40 FO FE FB AY oF 5 OF 0O FO FE FB 00 OF BE

BB GF 18 FW FF FY 1R OF EF OF CU FO FF FO AB BF S5F

&35 MEIMORY_DUIF

“owl 12 23 34 45 56 §8 78 89 9A 83 FO FB OF 6O FB F7
/9 B0 69 D 0B 0O (0 09 00 0O 18 0P GO B3 0D 00 B




Convert (Q): Changes a given representation of a floating
point word to its decimal value and prints it on the con-
sole. User supplies the address of the floating point
number. Routine uses AM9511 APU.

FNTER COMMANT PLERSF:SIIRSTITUTE (RTIRS)
e32NNN .
2NN0=-NN-02

0Ny -RF-30

BANS=F Ni=iN Substitute a 2.0 at location 3000
RON3=-20=-0N

RNG=NN=-X

"ENTER COMMAND PLERSELQ 3000 Q (Convert) Example
+2200Nnnnn E—np

Breakpoints (B): Can be set any address in RAM. User sup-
plies the address. Will restore call upon encountering

breakpoint. Uses software interrupt 3. Only one breakpoint
is allowed, -

Clear Breakpoint (C): Allows a user to clear a unencountered

breakpoint. Caution: clearing nonexistant breakpoints has
an undefined result.

Breakpoint Operations

F?sz COMMAND PLERSE: BREAKPNINT SET (ADREY Set Breakpoint at 1000
o100

FMNTER COMMAND PLEASEIGD CANRS) Execute 1000
el N
ClEAR ERFAKFNINT Breakpoint Encountered and
Cleared

Breakpoint Found

ERFAK POTNT FNCOUNTERFD AT nnnNne 1000

FHTER COMMAND PLERSE:LIST CRIIRS » CNT)
101001 )

tnon e € Contents of 1000 Before Breakpoint
f?lﬁﬁ CAMMANT PLFASF: RREAKPITNT SET (AP
ENTFR COMMAND PLEASE:L IST
*1 NN} -

1000 rn €= Interrupt 3 (Software) set by operating system
FHTFR COMMANT FLERSE: | FAR RRERKFNTINT

(RDRSCNTY

FNTER FOMMAND PLEASE:L IST |
e E:LIST CADRSsCNTY

Jrhan P &— Original Content Restored
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Test Module (T): Invokes system diagnostic package.
dary command characters used are:

Memory test

APU test

Ramp DAC test

Hybrid Loop test
Loop tolerance test
Console LEDs/Switches
Integrated Circuitry
Keyboard Display
Timer

Discrete

Console LED Ramp
Floppy Disk

FEHOUOHRAANMOrC NP X

Memory Test (T,M): user supplies starting address. Memory
is written twice; first to 55 and then to AA one cell at a
time. First cell to fail on readback is declared bad.
Hence, routine must fail at the top of memory. Starting ad-

dress should be greater than 00369H since system data and
stack are below this level.

FNTFR COMMAND PLEASE:TEST MOpULE — Memory Test Example
oMEMORY TEST
FHTER STARTINA ADDRESS: 269

MEMORY FATILFD AT N000O:SNON WITH THFE VALUE FFé Myst fail at top of

memory.
FMTFR COMMANN PLEASEILIST (ATRSCNT) i
100020 ~ ,Result of all memory
10001 RA AR RA AR AR AR AR AR AR AR AA AA A @y 0 belng
101N AR RA AR AR AR AR AR AA AR AR AR AR AR 22 22 ﬁ:, .tested!




APU Test (T,A): Works a "simple" problem in floating point
3 using the AM9511. The test actually is the conversion which
;! is presented to the console. Uses ‘the convert function of
.-} USAF86. Should show:

FNTEF CAMMAND PLERSE: TEST MODULE APU Test

eHFl} TEST
+2.0NNNNNN F=0N + +X, NOMNNNG E~-N0= +5. 0000000 E-00

Ramp Test (T,R): Ramps the indicated DAC (ports 40 to SE)
from -100 volts to #100 volts. An o”“scope should be used to
analyze channel performance. Exit by NMI.

-
K R A A I (TP A

ENTER FOMMAND PLERSE: TEST MODULE Fr— P T
oRAMP TIANRS Y Ramp Examples
EMTER PNRT MIMRER: 42

g Hybrid Loop test (T,H): Takes a given ADC port (40-5E ) and
3 an arbitrary DAC port (40-5E ) and 1links them through
3 software connecting the DAC port to the ADC port. Exit by

QR S S e e S et e et

! NMI.

: FNTER rOMMAND PLEASE:TEST MODULE,  Hybrid Lcop Test Example

é; +HYERTID LOOP n '

i FNTEP TAC PORT:42 Result: DAC 42tied to ADC 50

: F“TFR Rnr: pin:E’n L

E

il -
' t
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Hybrid Tolerance Test: allows a tolerance check of ADC/DAC

loop. Not ugsed thus far with system,

FHNTFR rNMMANN Pl FASFITEST MNNDIN E Hybrld Loop Tolerance Test
ol.ONF TFRT

ENTER DR VAL LUE: 42

FMTER PORT MIMRFR: 44 . y
HYERID | NOP FRROR WMAS GREATER THAN TULERRNCE--O!SD ! /

FNTFP DA™ VYARLIIFS X

oy P— - m

Console/LED Switches (TC): Console switches are software
connectea to console 1_33 (. e., they echo). Exit by NMI.

FNTFR FNMMAND PLEASEITEST MODULE  Console/LED Loop Test
+CONSOLE | ENS/SWITOHES

R AR

Integrated Circuit Test (T,I): This routine allows the user
to directly address any 8 bit input or output port in the
system. If a read is desired the result is given the con-
sole leds. If a write is directed, the data is taken from
the console switches. X to abort.

ENTER CNMMAND PLERSE: TEST MONLILE I/0 Tests
SINTERRATEDN CIRCUITRY :

ENTER PORT MIMBFR FF

TYPE R TN REAN. W TO WRITE R

FHTFR PORT MNIMRER FE

TYPEF R TO RFAN. W TD WRITE R

FRTFR PORT NIMRER FF

TYPF R TD RFANe W TO WRITE R

FNTFR PNRT MIMEFR FE

TYPE R 7O RFEAN: W TO WRITE W

FHTER PORT NUMRER FF

JYFE R _TO READe W _TO WRITE W




Keyboard/display Test (T,K): Has the user print in the en-
tire alphabet and numerics.

FNTFR COMMAND PLFAKESTEST MOUDULFE ‘ Keyboard Test
SKEYRORRD NMTSPLAY TEST

FNTFR THF EXANT SAMF DRTR .
HECTNEFGHT KL MNOPDRSTIHVUXYZ 01 2R45ATRG
AECNEFSGHT. WL MNOPORSTHYWXYZ N1 224547539
FNTFR COMMAND FILEARSFETEST MODULE
SKEYROARD TMISPLAY YEST

FHTFR THF FXACT SAMF DRTH

AECTIEFGHT . IKL MNIPRORSTUVRMXYZ I 2456749
HECDF

KFYERET ENTRY FRRNOR.

Timer Test (T,I): Causes the 8253 to be programmed so that
it outputs 50% duty cycle square waves.

OUTO = 1000 Hz
OUT1 = 1000 Hz
OUT2 = 1000 Hz

Square waves must be checked with an o“scope at the 8253 on
the hybrid interface card. timer continues running in this
mode until reprogrammed.

FHTFR COMMANT FLERSESTEST MONULE Timer Test Example
oTIMER TEST .

Discrete Test (TD): The discrete out and in ports must be
cabled to each other and 28 volt power applied. Each port
has all values from 0000 to FFFF written and verified.

FHTFR COMMAND PLEASE: TEST MODULE Discrete I/C
eDISMRETF 1-0 TEST

NISCRFTE TEST 1 FATLED=-0001 Unit Not Cabled Properly

Test Console Leds (TE): Ramps the console leds (i.e., this
is a busy work routine ~ good for those who like flashing
lights!). Exit by NMI.

e

. g

———

FHTYER COMMARMD Pl ERQE: TEST NOIILILE Console 1ED Ramp Test
*ECOMSNLE LED RAMP
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Test Floppy Disk: Assumes disk powered and diskette ingerted
and ready. Allows the user to directly access any track and
gsector of either diskette. No software write protects are
honored. User must provide the IOPB-Input Output Parameter
Block in memory.

I0PB
WORD

0 Channel Word, normally=00
1l Diskette Word, indicate drive, operation
04=Read,0
l14=Read,l
06=Write,0
l6=write,l
0l=Seek,0
ll=Seek,1l
$ of sectors to be affected, usually=01l
Track (0-4A)
Sector (0-1A)
Offset Buffer Addrs Low
Offset Buffer Addrs High Assumed in Segment 0000
IOPB # normally=01
Next I0OPB Low, normally=00
Next IOPB High, normally=00

VOO AWN

ENTFR COAMMAND PL FﬁiE SUBST!TLITE (ﬁnns) Floppy Disk Test
100N Create IOPB

1 O0N=-RR=N1 | f Cha.nnel Word

1001 -AAR-NR . — Diskette Word

1NNZ-fAR-n1  — # of Records

1 ONR=-FAR=-NN — Track

10n4-AR-N1 . Sector

1NOS-AR-0N  __ Buffer Low Offset

10nh~-AA-N7 __ Buffer High Offset
1nN7-AA-n1 . — IOPB #

10NE-AR-0N — Next IOPB Low Offset
1009-AAR-NN — Next TOPB High Offset
1 NOA-AR=X




The disk operating system uses memory locations up to 0780H.

Each sector of the diskette contains 80y or 12 8ybytes in 3
IBM3740 format. The following primary con%rol characters 3
invoke disk operating system routines: i

Directory

Name change
Attribute Change
Read

Write

Input Hex File

Copy
Erase

20
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Directory (D): The user must indicate drive number (0 or 1)
and whether (A) all files are desired.

FHTFR COMMAND PLFASF:DIRECTORY 0,A : Directory Command Example

FILE FXT DRATARECTORS ATTR
151§ TIR 0019 F1 A1l Flles
1218 MAP nnng F1

1818 TN 0017 F1

1218 L AR nnnt F1

LR RIN NS SF1 l
121 L1 nnys SFI K
HMHAIMEN NNAC ]

REMEN nwn nnin Sl

HIMIN Vs anLn N \
HEMEN ovw2 nntt Syt

HEMEN o2 nans Sl

REMEN nva QNR9 SKI

R.HREF an22 ST

FORMAT nNazn ST

roPyY 0nag’ su1

NELETE N2 Sl

DR nnze Swl

FDIT AN3IS SW1

HE XMF. nnet I

NE.IME X i QiR Sl

FFMHAMF nnt3 Sul

TMTTCH NIT ANT D

Thaee oOME Swt

ANF TRT Mo

nEMn NE nnng

TOTAL SECTORS= NRCI/N7NHRP

ENTER FOMMAND PLEASE:DIRECTORY 0

FILE EXT DATASECTORS Directory Example
NON-I Files

JOFE TT anoe

TIF M0 DF Nnne

TATAL SECTNRS=s NRCOS/-NZN2




Name Change (N): The user must supply the drive (format sPF0:
or :Fl:) and the file name.

FRTEE TTIRFANT PLERSE : NAMECHANGE Name Change
©:F0: J0E. TSTs JIM, TST

ENTER FOMMAND PLERASF: DIRECTORY ©

FILE  EXT NATASECTORS

JIM TETY NN0E

NEMN .INF amnng
TOTAL SECTORS= QRCA/707NE

Attribute Change: The user must supply the drive number, the
file name, and the attribute typing as:

NI Not Invisible
I Invisible
NW Not Write Protected
W Write Protect
NF Not Format
F FPormat
NS Not System
s System

ENTER FDMMANT PLEASE: ATTRIBUTE CHANGE ‘
OIFN: JIM.TSTe ! Attribute Change
ENTER COMMAND PLEASE: DIRECTORY 0

FILE  FXT DRATASFRTORS Make 1

NFMD J0F nno
TOTA SECTNRS= N3C9/07NP.

FHTER FOMMAND PLERSEIATTRIRUTE CHANGE
etF N2 JIM. TSTo NI

ENTFR COMMANT PLERSF:DIRECTORY 0O

FILE EXT DATASECTORS

Return to NON-I

A1m TST NONE
DEMO JOF nong
TOTAL SFCTORS= O3CO-/N7D2
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Read (R): Read copies identically the contents of a file

Into memory. User provides drive, name, start address, and

upper limit. The start address will default to 1000H and
the upper limit will default to O07FFFH.

FHNYFR COMMAND PLERSF : READ Read Example
«:FRzNEMA. JDE
PEATI DPFRATION COMPLETED

e —— — —— )

Input Hex File (I): Reads and interprets a hex file placing
it in the location in memory indicated within the file. See
the Intel 8086 manual for absolute file formats. This is
the method by which we dounload from the MDS800 to the USAFA

8086.

" FNTER COMMAMND PLFFlSE INPUT HEX FILE Input Hex File Example

*:FNDEMD, IOF '
- — . o —— 3

' B ey a2 e -
Sl Y PRI S

161

:
i
i
!




Lo 2l et AR S e S i 2

Write (W): This routine copies from memory to disk exactly.
User gives a drive, file name, start address, and final ad-

dress.

FHTFR COMMAND PLERSFIWRITE
®3FNIECHN. RIN 1000 1 07F
WETTE NPFRATION COMPLETED

Write Example

FHTER COMMAND PLERSE: ITRECTORY 0

FILE EXT  DATASECTARS
A T=T ong
NEMN JANE ' nnng
FIZ-HD RIn Ny

TOTAL RFCTORS= NRCR/-N7DA

New Directory

Kopy (K): Copies a file from drive
drive and name to drive and name.

to drive. User gives

EHMTER CDMMAND PLERSE:KDPY

o FMIFCHO.RIN 2 F1:ECHD.: BUN
EMTFF COMMAND PLFASE:DIRECTORY 1
FILF EXT DRTASFCTORS

neEmMn (=3 aang
FrHD RLIM Nt
TOTAL ZECTNRS= Q3040702

Copy Example

New Directory of Drive 1
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Erase (E): Delete a given file from a given drive,

Bakkbibug rommiilnitica.

D peedEis e

FHTFR COMMAND PLERSE:ERASF Erase Example
o3 F1SECHO, RUN
ENTFR COMMAND PLERSE:DIRECTORY 1

. FILE EXT TDATARFCTORS

E | nemMo rRIC nong v 4
3 . TOTAL SECTNRS= N3CA/ATNA :

3 ENTER COMMAND Pl FRSF: ERASE
" e:F1:FRAKF.RIN

| FILE HNT FOLIND

FHTER fNMMANRD PLERSE:

HERFR 802A VER 3,20

NSk 0 HNT RFADY ’
nIsSK 1 WOT FREADY

FHTYER COMMAENT PlI FASF:DIRECTORY

FILE EXT TDRTRSFCTAORS

NZAFR RNnSa VYR 3,20

nisk 0 RFADY

nisk 1 HAT RFATY

FHTFR COMMANT PLERSE:DIRECTORY
FILE EXT TRATRAIECTORS

¥ ERC(F £330

J1m T&T anna
nEMN INF nong
FCHN RIN 0Ny
TOTAL SECTORS= Q3CkR-07D2

., EHTER COMMANT PLERSF:DIRECTORY
f FILE EXT  DATASECTORS

JInM TET none
nEMD Bl nnng
FCHN EIN nong
TOTAL ZFCTORS= NACR/-N7NH&E

ENTER COMMAMD P FRTE:ERASE Additional Erase Example
) o:FOZRZMaN
FILE WRITE PROTFCTFD

F

ot s i Sl - 4

EREEe
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MDS-800 DISKETTE PHYSICAL AND LOGICAL CRGANIZATION i

Each diskette is physically organized as 77 recording tracks of 26
scctors (often called records or blocks) per track and 128 data bytes per
sector. The actual recording of digital data is in accordance with the
IBM 3740 standard fomat. For specific details on this format refer to
the IBM Campatibility Reference Mamual published by Shugart Associates.
Dased upon this physical organization, the MDS-800 system software
imposes an additional logical organization for recorded data. MDS-800
reserves specific trac sectors for systamn use and many of these
must be preserved across MDS-800 and non MDS-800 systems for campatibility.
These reserved tracks and sectors and their uses and fomats are as
follows:

TRACK @

a. Systan Initialization Program - Sectors 1 through 23 are used by
MDS-800 for its Svstem Initialization Program. Even though non-MDS
systems may not require such a program (e.g., it may be in ROM instead)
for campatibility with MDS systems these sectors should not be used for
any other purposes.

b. Disk Label ~ Sector 26 is used to record the logical name assigned

to the diskette by the user when prampted by MDS-800. Only the first 9
bytes of this sector are used to store the ASCII name which is assigned

in conformance with the MDS convention of names composed of 1 to 6
characters with optional extensions of 0 to 3 characters (i.e., NNNNNN.EEE).
For names shorter than 8 characters and/or extensions shorter than 3 .
characters, ASCII mils (WIH) are inserted so that 9 characters are always
recorded.

EXAMPLES : TRACK @, SECIOR 26
BYTE:
DISKETTE NAME 1 2 3 4 5-6 7 8 9
pEETE DY ———— 44(%)45 4c 45 54 45 48 45 58
SAM ———=-3 53 41 4D 0D 0D 0P 9P 0P 0P
ABLE. OBJ ——e———) 41 42 4C 45 gg gg & g ;3
O0PY . TO ———— ) 43 4F 5P 59
- " — \"“\/‘-J
NAME EXTENSION

NOTES: (1) The ASCII character far the period (.) is not recorded.
(2) Hex representations of ASCII characters.

c. Linkage Maps - Sectors 24 and 25 are used by MDS-800 as linkage maps
for the System Initialization Program and Disk Label respectively. -
age maps are closely tied to the diskette directory so their purpose and
format will be discussed after the directory is described.
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TRACK 1 , i

a. Directory - Sectors 2 through 26 are used by MDS-8¢0 to stare file
directory information for all files stored on the disk. Each directory
entry requires 16 bytes thus allowing up to 2@ files per disk (asstming, ;
of course, that the files are sufficiently small to all fit on the '
remaining tracks of the disk).

The fomat for each directary entry is:

i AR il il

BYTE CONTENT /USE
1 PP = ACTIVE FILE: Active files are protected

fram being overwritten by newly created files
and are readily accessable via all MDS commands,

FF = INACTIVE FILE: The directory entry, sector
linkages and actual file contents may still be
intact for a file made inactive but since inactive
file space is eligible for being overwritten by
newly created files, re-activation of imactive
files may only be possible if no other files have
been created subsequent to file deactivation.

7F = UNUSED FILE ENIRY: Space not yet used_for
directory entries. MDS inserts mils (@@) in the
remaining 15 bytes of all such umused file entries.

2-7 FILE NAME = 1 to 6 ASCII characters with mls
‘ (#9) in byte positions where less than 6
characters are used. .

8-1¢ FILE NAME = O to 3 ASCII characters with mls (§9)
EXTENSICN in byte position where less than 3
characters are used. :

11 - FILE ATTIRIBUTE
" FLAGS »

BIT 7 = FORMAT FLAG (F) - When set, the file cannot
be deleted, renamed, or opened for cutput
(i.e. write-to-file) ar update. (Newly
formed diskettes are also assigned this
attribute.) This attribute is nomally _’
only given to files which should never be ]
changed but not to any other files since
they can be protected by the WRITE-PROTECT
attribute flag.

BITS 6-3 = Not used - set to § by MDS-800.

1‘ BIT 2 = WRITE-PROTECT FLAG (W) - When set the file
| cannot be deleted, renamed, or opened for

3 . output or update.
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12

13/14

15

16

BIT 1 = SYSTEM FLAG (8) - Used in conjunction with
the S switch in the MDS-800 FORMAT command
to cause the file to be copied to the
second disk drive (i.e., drive 1).

BIT @ = INVISIBLE FLAG (I) - Used in conjunction
with the I switch in the MDS-800 DIR
camand to suppress listing of the file's
directory entry.

FINAL SECTOR = Binary Count of the mmmber of valid

BYTE COUNT bytes in the last sector of the file.
Valid bytes are those that actually
belorg in the file content versus
filler bytes often inserted to fill
aat each sector. @1 are the
only values this byte assume,

# OF SECTORS = 16 bit binary count of the mmber of

IN THE FILE sectors in the file. Byte 13 holds
the least significant bits and 14 the
most significant. Max sector count

is appraximately 187210 = ¢75OH.

LINK MAP = Binary values in the range @1 to , of

SECTOR # the sactor holding the first link of
the file.

LINK MAP = Binary value, in the range @@ to , of

TRACK # the track holding the first link of
the file.

b. Linkage Map - Sectar 1 is used by MDS as the first linkage map sector
for the Disk Directory. (See linkage map description below).

LINKAGE MAPS

As files are created by MDS-800, directory entries are made in the
directory space and sector linkage maps are created in availablg (umsed)
sectors starting with Track @ sector 24 and progressing sequentially
by track and sector through umused sector space. Since MDS-800 allocates
file space on a sector-by-sectar basis based on what is available in the
inactive and umsed sector space, quite often sectors used by a file
requiring multiple sectors are not allocated adjacent to one another.
Therefore, a sector linkage map is created for each file that indicates

to the system software which tracks
Depending on the size of the file,

and sectors canprise the entire file.
it may require one or more sectors for
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its linkage map. Even if only part of a sector is needed, MDS-800 allocates
- at least one entire sector for linkage map information per file (umsed -

- bytes are filled with ASCII nuls by MDS-800). The fcomat for a linkage

map is as follows:

1-2 Sector (Byte 1) and track (Byte 2) of any preceeding |

4‘- linkage map sector for the file. Both bytes are
E ! muls if this linkage map sector is the first (aor
; only) sector of the linkage map.

34 - Sector (Byte 3) and track (Byte 4) of any succeeding
linkage map sector for the file. Both bytes are
nuls if this linkage map sector is the last (or only)
sector of the linkage map.

E ' : 5-128 Pairs of bytes in the order sector - them - track
linking sequential starage areas for the file's
contents. Umsed bytes are filled with nuls to
indicate the end of the linkage and additional
sectors (both preceeding and succeeding) are
indicated as discussed above, Since Bytes 1-4 are
reserved for linking linkage map sectors, 124
bytes are avallable per linkage map sector for
file sector/track pairs allowing 62 such pairs.

As described above, certain sectors on Tracks @ and 1 (and Sector 1 on
Track 2 as you'll see below) are dedicated as Linkage Maps for system
information such as the System Initialization Program, Disk Label, and

' Disk Directory.
‘ TRACK 2

a. Allocation Bit Map - Sectors 2 and 3 are dedicated to the allocation
bit map for the diskette. This map is used by MDS-800 to keep track of
which sectors on the diskette are being used (i.e., active) versus
unused (i.e., inactive or not yet used). One bit is allocated per diskette
sector (1 = used, 0 = unused). Since there are 77 tracks at 26 sectors
per track, each diskette has a total of 2002 sectors thus requiring 2002
Al allocation map bits. Two sectars are needed for the allocation bit map
' since one sector has a capacity of 1024 bits (i.e., 128 bytes/sector times

8 bits/byte.

b. Linkage Map - Sector 1 of Track 2 is dedicated as the linkage map for
the allocation bit map described above. .
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c. File Space - The ramaining tracks and sectars on the disk (exclusive
of tracks 75 and 76 which are reserved as spares to be used only if same
other track is umisable due toc wear) are available far user file data.
Assigmment is made exclusively by MDS-800 or the operating system of any
canpatible non-MDS system so that the necessary directory entries and
linkage maps can be prepared and maintained.

A sumary of the track/sector assigmments described above is shown in

the following table:

TRACK SECTOR(S) CONTENT /USE
0 1-23 MDS System Initialization Program
" 24 Linkage Map for MDS System Initialization
Program
" 25 Linkage map for Disk Label
" 26 Disk Label
1 1l Linkage map for MDS Disk Diregtory
" 2~-26 MDS Disk Directory
2 L Linkage map for MDS Allocation Bit Map
2 2,3 MDS allocation Bit Map
" 4-26 ‘ ~
and Free storage for data files and
3-74 1-286 accanpanying linkage maps
75,76 1-26 Tracks reserved as spares to substitute

169

for worn aut tracks







