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%5 — & EXPLORER HgH

ARV RS TAEIOR R FT LA T AR RA 2R Y 25 40 0 G H O 3 B T R PR TR
—F 4k, 45 J Pascal HE— P RESRWEF, BT HIHCRENARRE FURERFE
I BRI AR .

P 2.1 B/RT EXPLORER £,

---------------------- MAIN MENU--=—=—re e m e e
Fl: Dump and Modify Sectors

F2: Examine Boot Record

F3: Cluster by Cluster FAT Dump

F4: Examine Root Directory

F5: Examine File

F6: Get Back Erased File

F7: Examine Partition

Fl0: Exit

B 2.1 EXPLORER {3 R4

REFAHEBRABRUXAE RS Y. ERA Turbo Pascal 3. 0 fil Turbo Pascal 5. 0 B
8. AR T & i FLF 4 Turbo Pascal 5. 0 FiEFT, ki — 2k W/ 3. 0 A BT A
REHRESEHN EEXETRET ., WRIFERNR A —F A E Pascal, U E FF MMM
s,

% EXPLORER F/F 1, BT LA — K HEEE — 84>, RS F include ($ DRy 4 M EBIR—
EaiE, B explorer. pas,

Turbo Pascal 5. 0 & C - F LR BB SUBRAAFFSHANHFY, 2 K
4 fF WK, Turbe Pascal 3. 0 REAHEYHER BANALELE 4 FHHRER., bt
B/F Y Turbo Pascal 3. 0 & Pascal IH EHARE . F VP BRFBRCBEENE YN . HF

HRE XA HE R RS Y ORE T RER RS FHER AR B Y. W
R YR H ) & Turbo Pascal 5. 0. A[{BX W I BUR /BN B L RENER.

ABREE CEH PR PRXERERN. Bl THEYRESR 000
14, + MR B0 2 08 1 &) eh,

— 4 -

k)



BEFTES.

« %5 - f Wit EXPLORER BB WRF.
- $€ EXPLORER 8 F4 L — RFIMMRERT . AR G — B, M AE explorer. pas 11
h—4 include( $ D14 , SR /5 %1% explorer. pas,



FoE @R 1/0

FEX—#H M explarer. pas FF i 4§ § EXPLORER, explorer. pas & EXPLORER #y ERY. #
explarer. pas B, B AR B R BN RXEEA URERXAHHARGS . HAHRTEE
Y A A L E M AE explorer. pas B,

ATERGBENRABUNEHN FAENBFEARRZGSHRTHS /0, A
VOB EHNENBEFERN BN CEALAETNS.

MRAARTBILRBEEART KRS ESILEFHYREL. YEBEIBER, L
BB BIOS M1 DOS FIT A, MAXEKBIRE, BAKRELFEAEERRHERE.
HKOUFABELERT HELRAETHTIN.

RSS

96 EXPLORER BT /8, BiRE M ¥l ik, £ AMBI A BB RMNIRE. {H readin
ARELT X LG, (RLFE I —4 BIOS A O S B IEEIT IR A7,

BIOS Ui RAFRME ROM B FEF . MITREA N SHAVEHOZE, Hm, H0R
¥ LITE PR SN E AR T EHLA 1 569 BIOS I, thi B4R b i dr ey 7157
Bt PEREA -t EORENSHA.

Pascal F R P WA TER, H ot FSERFWHGHNESN, BHHTARBE RS
E:

result = record

ax,bx,cx,dx,bp,si,di,ds,es, flags: integer;
end;

BHRUERRR—1 8086 WM GRS 8086 FHEBARE, FERD, XM RLE
RAFEXBE BHEHERFERZ BRSO A H R ax,ox,cx B, dx, TiHJE ah,al,
ht,ch,cl,dh R dl, IRGZRBHEFFRORUREAF S, Pi0.ah=ax/256,a =ax¥
256,

XA P 160, AH=0 R, FREFEH - HRBA, A —HR5EE,AX £
TR, & AL RN 0, MR~ MREF R TR AL FREM ASCIH, # AL Y
0,AH FR— 1 Zh MR NEIF RO M.

F8F 166 MR E AR 15 RiF@iITe, RERSN—~THRASN 160 5, 3EEH
g, fim. TR ESERD, BMEA F10 8, U EE AX=4400h,

R A Pascal BFMT .

regs.ax := 0; {regs is of type result. AX = dmeans

reed keyboard)
intr($16,regs); (weit for a key and return the code)

if regs.ax and $ff = 0 then . . (key is a function or cursor
key)

- —



)

KA ATHEaRE AX #1{E.

case (regs.ax) of .....

explorer. pas BFNEF M KE. THAPRIERENEIF.
. BERE

MR HTRE BRI TE . XK DOS Hli . DOS i [F BIOS S IEM MM, R
R DOS FUrBF AR ROM B —8 2. ENREH MBS S6t, AR LR REFHH,
BH2KH.

AR 250 0 260 HITRE RS, HERRESHAHK, MANE—TPRRAS YO,
BN LUKTR AIBABEMTHIE.

HEABEREBUARAK. EYERSREE, A AR YEAMY. SrEEOS AR
EEAIBIRE—TBEMFABK, DOS il (2 2B IE% 25 ,D0S R R AR
BARERE. AME L~ BES,00S RL N HRRBBABK . IR ,BIOS B 5 1)
LR 3-N 1 2 5 30 )

BUEEEEREN LI REAERRKE,

VR 250 B, MEL HNA B K

AL=K3H3F (0=A,1=B,2=C, P} 3%)
X=EENHXS
- DS:BX =T B ik HBUR M A s Kttt (DS X @ s K ag Btk ,BX RS E).

F 260 RAHFANSH, AR X HEEHBIKXS,0S,BX HABRINEEIESN

g,
IR YRRER RGBT BT — B tnte R R K LS B, BB E . BB IS
ERA, ARKEN PO » X Ao O R R R R R R S, TR F T — e —
— MERRFRIE MR R A itr WS EREYBLRIW—YLET AT, S TRERE
REML B, R R4,

KB EAFE, ¥R B inline T 8EFE explorer. pas Em—t/MCRBTBF R
PROEFH 9 R Turbo Pascal, i~ R B~ MHISAMNHS. ERERNBIRLHELRR.
ERFHRERAFH . FHWRNER ML E, ERRENSEEL ERERM.

PRI A IR — A i DiskRead 0 BOR RS . XA NE B TR NS, FE B K5, ®ik

B RS RRAFIAT B0 B rh KO0 . R B % S0, T3 5] — 481288 . /] inline

ThREIEA DOS Mt R AR, M AHEE .
F S0 B Turbo Pascal HILRFF 2 MM O AEME, % Turbo Pascal Fhd20m
3. 0 BRAOH KX R MIBUE R R , 4 Turbo Pascal i 2 [ HLRETHEOLRR.
SBEA— R, UR BB TS HE DR, HESHESMIBER EREKANA
fE 91K 648 . Turbo Pascal 3.0 TRADRERHHERN, HAE R AREERE RS2
. Turbo Pascal 5. 0 R RXAE. B LA % YR B B M LA Pascal 5. 0 JEATiE T B EX
AR, RARXAENHER TR HREE, FUHENEDFER HEHEYRB R AR
—_ 7 —



2L HERAAER IER Turbo Pasacl F},

RURRZE RATHERRHEROR., BUE 578 ¥V . FREARGRE—
F. RE SEARUNENEAEL  BEEAZASU LIS GE: 7 Turbo Pascal F
HICEXY), BJSHHA inline BJF, :

ESHEAERF oo FHER.IDHEAR. R5.Esp RA bp 350 8 LM S KK G
EAS o AT 2A4AFH, A BARH=Z4PFAT 6 £ . Sop HINBYF—+2H.
CE- BN HRAEMEEARL, Y RS op TN ENEGBLE TR,

BETERMECR—ITFY EIEREN 5. DIBERE-PEN. Hl.EA
op J ¥ sp SRR op, AN 8, RN F .

bp I RBEME

bp+2 B

bp+4 HE—EH

bp+6 I —EH

bp+8 HE—PEW (UAFERFLA)

bp+10 IR KER

ICAEEWRE) inline BFFEHRWREARMEME. 08 RENKEAT bp, Turbo
Pascal KA T =1 HhnsE.

2T 3B lal R 3055 SR BB R UK 8] 8 S 30N 45388 1) G 0 I 6 R A 5T

Turbo Pascal 5. 0 1, %\ gk 7 A, EI{EAE p—6 B, fjARE bp+10 B,

I inline B2 /F A B B IE 1T 8086 725, B 2B, KL UK bp,sp,ds Kl ss,

THABABRE—THKNILSES8F. KB FiE2H, 6 pos L3 qpdial. 98 o8
FOL MR B SR CH A A 0), . G REATEE ret 54 , 7 Turbo Pascal B
R end (U8, HT 7 Pascal BIFE {55 5 B%, RICE LEE, M. LST X
L% {H. THXE explorer. pas 52 INX I BE.

; Reads sectors from disk using DOS interrupt 25h. Assumes used

; Wwithin a function xxx(drive: byte; sector,no_sects: integer;

H var buffer:array): integer

; Drive is a number indicating the disk drive, where 0=A, 1=8, ...

; Sector is the starting sector, no_sects tells how many sectors to
; resd, and buffer is the disk buffer where the data will be stored.

.
; Returns 8 zero if the read was successful, otherwise returns a
; number telling an error code.

push bp ;save bp register

mov bp, sp ;get pointer to stack

add bp,8 ;point to parameters

push ds ;save ds register

mov bx, {bp) ;offset of disk buffer

mov ax, [bp+2) ;segment of disk buffer

mov ds,ax ;point to buffer for interrupt

mov cx, [bp+4) ) ;number of sectors to read

moy dx, [bo+6] ;first sector to read

mev al, o8y ;drive

push bp isave bp because it is destroyed
;by the interrupt

int 25h ;issue the DOS dipk read
;interrupt

inc ok ;if there is no carry, the read

;was successful



popf

mov
mov
imp

AOF
mov

: mov
cont: pop

DOS £:$X

AT o U5 6 (] , DOS £ Py 7E Rk K PR — B R B0E . X 4%, DOS T M Wi
ARABRENE. L/ Pos SRR PN ERMEN, HESRT KA, ERLERN TR
. B, RS R AR, MR AR KRB RBX AL, R SR,

{bp-6], ax
{bp+10] , ax
cont

8x, ax
[bp-61,ax

{bp+10) ,ax
ds

;Was no good--pop disk flags
;restore bp

;Use error code for return val
; for Yurbo 5.0

; for Turbo 3.0

;Was good read--pop disk flags
;restore bp

:Use 0 for error code and use
;it as the function return
;value

; for Turbo 3.0

;restore ds

;restore bp

;and continue with the code in
;the function

R RIR A TR L A 46 8 30 A0 SR b IR LB S B

PREAE R R 26 J5 , LAY P IS4 B X, SR RT LR 5 4B 40X R J Dos

F i 210, T8 13 TR ES

BRAE AU ABRR R X

M4 ,.DOS 1. 0—

‘f"ﬁ%leh
Thepg .13
‘ﬁ}ﬁ@ ;AH“‘13

DiskWrite Zh BB EE#AT T MR E W2 S5 % P,

EXPLORER. PAS

FEMERI M, ETRR TG M, RAKE EBA explorer. pas BJF,
EE - BAEEEFREMSA inline A4 AN, CERERBES,

KEMFRARLBAONE, CREORRTHESHABN O, EE.EERNKE
RSR, —KATRANABK ., REESES S it

REERSRERA KRR N KB 08X, R RRTY E—REkpHE—
THE, REES— MR THRITH R,

KB B FFEE Turbo Pascal 5.0 FigfT. #2884 H ( $ IFDEF Turbo 3) 354 R 5. B

Turbo Pascal 3. 0 FiZ1T 4B /¥, M MBR { $ IFDEF) 17, ¥ Bi& 1 Turbo Pascal 5. 0 B, XHS
BJFFE—{ $ ELSE} fi— 4 { $ ENDIF) 2 [i] .

- This is a program to explore disks.

It has commards for

. decoding the partition, boot record, FAT, and direcrory,



for examining and modifying data sectors and directories,
for displaying files, and for getting back erased
files.

This is the main body of code -- the one to be compiled.
Because of the length of the code, each section is kept in a
. separate disk file which is included into the listing.

program DiskExplorer;

(SIFNDEF Turbo3)
uses Dos, Crt;
(SENDIF)

<

PP R R R N R .

: Constant definitions

eesesssssseseseassEnutensE sttt

)
const
BUFLEN = 4608; (size in bytes in disk buffer)
BUFSECT = 9; {number of sectors in the disk buffer)
COMMANDX = 1; {these four constants define the location)
NOY = 20; {of the window for displaying command menus)
ND_RT = 79;
COMMAND BOT = 24;
STATUSX = 1; {these four constants define the location)
STATUSY = 18; {of the window for displaying the status)
STATUS_RT = 79;
STATUS_BOT = 19;
LFTSCRN = 1; {these four constants define the location)
TOPSCRR = 1; {of the main display window)
RTSCRAN = 80;
BOTSCRN = 17;
ERROR = -1; {these four constants are for parameter passing)
<

« Type declarations

R R R TS

)

type

{for DOS interrupts)

{SIFDEF Turbo3)
result = record
ax,bx,cx,dx,bp,si,di,ds,es, flags: integer;
end; .
{SELSE)
result = Registers;
{SENDIF)

{buffer for reading in disk sectors)
buf = array(0..BUFLEN) of byte;

— 10 —

Ied



b

var
finished: boolesn;
glbl_drive: byte; {drive in use)
gilbl_sector: integer; {sector read)
buttfer: buf; (butfer for disk info)
regs: result; {for DOS interrupts)

<

. General subroutines

N . .

<

: DiskResd

; Tnis function resds sectors from disk using DOS interrupt 25h.
. prive is & rumber indicating the disk drive, where 0 = A,

: t=8, ... Sector is the starting sector, no_sects tells how
; sahy sectors to read, and buffer is the disk buffer where the
; dats will be stored.

: feturna a 2ero if the read wast successful, otherwise returns s
: mmber telling an error code.

)}

e

function DiskrRead(drive:byte; sector,no_sects:integer;
var butter:buf):integer;

begin
CSIFDEF Turbo3)

inline (8557 < push bp)
$88/3EC/ < mov bp, 5p)
$83/8C5/808/ add bp,8 ;pt to vars)
$1E/ [§ push ds)
$88/35€/$00/ [ bx, [bpl ;offset of buff)
$88/346/802/ ( ~ov ax, [bp+2) ;segment of buf)
$8E/308/ < sov ds, ax)
$BB/S4E/8047 ( mov cx, [bpeb] ;umber of sect)
$88/856/%06/ ( mov dx, (bp+6) ;first sector)
SBA/$45/308/ ( mov al, [bp+8) ;drive)
355/ < push bp ;save bp)
$C0/$25/ 4 int 25h ;read it)
$73/%08/ < inc ok}
$90/ < popf ;pop disk flags)
$50/ < pop bp ;restore bp) .
809/866/800/ aov {bp*10] ,ax Jreturn error code.
$EB/800/890/ ( imp cont)
90/ {ok: popf ;pop disk flags)
$50/ < pop bp ;restore bp)
$33/8C0/ < xor ax, ax ;0y
$89/846/8007 ( "oV fhp+10] , ax jreturn no erro)
$1F/ {cont: pup ds ;restore ds)
$50); < pop bp ;reatore bp)



(SELSE)

inline (

$55/ { push bp}
$8B/$EC/ (4 mov bp,sp ¥
$83/3C5/808/ ( add bp,8 ;pt to vars)
S1E/ { push ds)
$88/85£/800/ « mov bx, [bpd ;offsetr of buff)
388/846/802/ ( mov ax, [bp+2] ;segment of buf)
$8€/308/ { mov ds, ax)
$88/$4E/804/ ( mov cx, (bp+d] ;number of sect)
$88/356/306/ ( mov dx, [bp+6] ;first sector)
$8A/%46/%08/ ( mov al, [bp+8] ;drive)
$55/ [4 push bp ;save bp)
$CD/%25/ { int 25h ;read it)
$73/%08/ ¢ jnc ok)
$90/ 4 popf ;pop disk flags)
%50/ (4 pop bp ;restore bp)
$89/846/8FA/ | mov (bp-61,ax ;return error coae)
SEB/S08/390/ ( jmp cont)
$90/ (ok: popf ;pop disk flags)
$50/ { pop bp ;restore bp)
$33/8C0/ L4 xor ax,ax ;0
$89/346/8FA/ ( mov [bp-61,ax ;return no error)
$1F/ {cont: pop ds ;restore ds)
$5D0); [ pop bp ;restore bp)

(SENDIF)

end;
{
: Diskwrite

: This function writes sectors to disk using DOS interrupt 26h. The
: parameters and return value are the same as for DiskRead.
2

function Diskkrite(drive:byte; sector,no_sects:integer;
var buffer:buf):integer;

beyin
{$1FDEF Turbo3)

intine (355/ ( push bp)
$8B/$EC/ ¢ moy bp, sp)
$83/8C5/808/ <« add bp,8 ;Pt to vars)
$1E/ L4 push ds)
$8B/$5E/300/ ( mov bx, [bp) roffset of buff)
$8B/$46/%02/ { mov ax, [bp*2] ;segment of buf)
$8E/%08/ < mov ds, ax)
$8B/$4E/$047 ( mov cx, [bpra} - ;number of sect)
$8B/$56/%06/ ( mov dx, [bp+é] ;first sector)
$8A/$46/3087 ( mov at, [bp+8) sdrive)
$55/ { push bp ;save bp)
$CD/$26/ { int 26h ;Write it} -
$73/$08/ (¢ inc ok} )
$9D/ [4 popf ;pop disk flagsy
$5D/ { pop bp ;restore bp}
$89/346/30A/ ( mov (bp+10] , ax ;return error code)
$EB/308/390/ ( mp cont)
$90/ {ok: popf ;pop disk flags)
$50/ (< pop bp ;restore bp)
$33/8C0/ € xor Bx,ax ;0>
$89/846/30A/ {  mov [bp*+10],ax ;return no errod
$1F/ (cont: pop  ds ;restore ds)
$50); ¢ pop bp ;restore bp)

{SELSEDY

inline ($55/ ¢ push bp)
$8B/$EC/ < mov bp,sp).
$B83/3C5/308/ ( add bp,B ipt to vars)
S$1E/ < push ds)
$88/35E/300/ ( mov bx, (bp] ;offset of buff)



$88/346/302/
$B8E/$D8/
$8B/SLE/$04/
$88/356/%06/
$BA/$46/308/
$55/
$CD/$26/
$73/$08/
$90/
50/
$89/845/SFA/
$EB/$08/390/
$90/
$50/
$33/%c0/
$89/$4LE/SFA/
$1F/
$50);
{SENDIF)

e RalealolBakelalakalaRala Nale e lel

ax, Tbp+2}
ds,ax)

dx, [bp+6}
sl, [bp+8)

bp
{bp-61,ax
cont)

bp

ax,ax
[bp-63,ax
ds

bp

;segment of buf)

;number of sect)
;first sector)
;drive)

:save bp)

swrite it)

;pop disk flags)
;restore bp)
;return error code)

:pop disk flags)
;restore bp)

HJ

;return no erro}
;restore ds)
;restore bp)

(Under some conditions, DOS may not update its internal disk
buffers, even though the disk itself has been changed with
a DOS call. Adding the flush buffer call here corrects for

this condition.}

regs.ax := $000;
intr($21,regs);

end;

”~

beep

Makes an error tone.

NP vs ee ve

procedure beep;
begin
sound(400);
delay(500);
sound(300);
delay(500);
nosound;
end;

: display_start_screen

: Displays the main menu.

procedure display_start_screen;

begin
window(1,1,80,25);
clrscr;

writeln(*
writeln;
writeln;
writeln;
writeln;

writeln(?-=--~emcecrecraconnaanx

{add command information for later modules here)

Disk Examiner



writeln;
writeln('F10: Exit');
end;

....................................

begin
glbl_drive := 0; ({initialize globel drive snd sector)
glbl_sector := 0;
finished := faise;

while not finished do begin

display_start_screen; {display memi

regs.ax := 0; (wait for key)

intr($16,regs);

if regs.ax and $§f = O then begin {is it » function key?)
cleser;

case (regs.sx) of
(add commends for calling other modules here)

$4400: (F10)
finished := true;

WA BB W explorer. pas F 78, £ X HRTRFMEST.
BEFRntESA.

AT ERRNETHEARKES.,
» Turbo Pascal 1L 4538 & 93 O/ inline £ Intr £ 4.
- DOS I ZHBREWEBK,
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RE—BFTHHG I FEHHASH M ASCT B IHEREFERDERE EHH A
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Drive: 2 Sector: 3

--------------------- SECTOR DISPLAY--cemome i eeeem e
Fl: Chdnge Drive F2: Read Sector F3: Read Previous
F4: Read Next sh~-F5: Write F6: Toggle Style
F10: Exit
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BTFRANLAUF. MBREFERROEL, FREFIERLH TR BAFHRBCYRI

BARFH.
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FRTAENFRFURNRFE ASCH FHHUFE L, ERE—TEFHEFBIERR K+
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pas ¥ H,

Thls file contains routines for reading, decoding, and
. writing disk sectors.

....................................

....................................

: Returns the hex chatacter corresponding to rem,
¢ Returns ERROR if num >= 164,

)
function hex(rum:byte): char;
begin
if (num <= 0) or (num > 15) then
hex := '0*
else if (num > 0) and (Pum <= 9) then
hex := chr(ord('1') + rum - 1)
else

hex := chr(ord('A’) + rum - 10);
end;

[§
¢+ unhex

; Returns the number corresponding to a hex character.
: Returns ERROR if not a hex character.

)
function urhex(letter:char): integer;
begin
if letter-in [*0'..'9') then
unhex := ord(lietter) - ord('0*)

else if letter in ['A'..'F'] then
unhex := ord(letter) - ord('A') + 10



else if letter in {'a'..'f'] then
unhex :x ord(letter) - ord(‘a') + 10
else
unhex := ERROR;
end;

get_new_drive

Reads in the number for 8 new drive. Tries to read in a sector 1o
see if it ic & valid drive. Continues prompting for a drive number
until the read is good.

O R LR TR TR TR Y

Sets glbl_drive to the new drive mumber.

procedure get_new_drive(var data:buf);
var
fin: bootean;
begih
lj ndow( COMMANDX , COMMANDY , COMMANO_RT , COMMAND_BOT);
clrser;
tin v false;
{ note - when switching from hard drive ta
floppy, will have to first move sector no. to
a decent sector mumber, or else will give errors)
while not fin do begin
write('Drive: *);
reesdintglbl_drive);
if diskread(glbl_drive,glbl_sector,i,data) <> O then
writeln('ERROR -- try agein')
else
fin := true;
end;

in_hex_side

e ve o

Returns true ¥ the cursor is in the hex display side snd is over
a hex digit during 8 hex dump.

sa se 4w

b d

function in_hex_side(curs_x,curs_y: integer): boolean;
begin
if (curs_x »= LFTSCRN) end {curs_x div 3 < 16) {on ASCIISIDE)
snd {surs y <z BOTSCRN) and (curs_y »= TOPSCRNY
and (zurs_x mod 3 <> 1) then {not blank space}
in_hex_side := true
elce
in_hex_side := false;
end;



fn_sscii_side

Returns true if the cursor is in the ASCI] display side during
» hex dump.

W oes ee s se e gy

suction in escii_side(curs_x,curs_y: integer): boolesn;

begin
if (curs_x >= ASCIISIDE) end (curs_x <= ASCIISIDE + 15)

and (curs_y <= BOTSCRN) and (curs_y >= TOPSCRN) then
in_sscii_side := true
else
in_sscii_side := false;
end;

<

esrsesecssvassrearsssesssesvrrosraan .

: Routines to display date

P R L L R T LT X R iy

)

display_stetus

Prints the drive and sector being exsmined.

A e es se oo o

procedure displey_status;
begin
wirdouw(STATUSX, STATUSY, STATUS_RT, STATUS_BOT);
clrscr;
em;orlt«eln('or'!ve: ',9lbi_drive,* Sector: !,glbl_sector);

]

t_dete

b

rints s byte in hex and the corresponding ASCI! value. Puts the
:;: m'::ar in the left side of the screen, end the ASCII value in
right.

Al S0 se s0 ve se 2 oy

pro;«::n prt_dotu(row,colum:intqer;v.lm:byt!):
n
‘gotoxy(column,row);
write(hex(vaiue shr 4)); (high hexit)
writeChex(value and $f)); (low hexit)
gotoxy((column div 3) + ASCIISIDE, row); {to right side of screen)
if value < 32 then
write(', 1)
elge
write(chr(value));

.
.

display_pege

LRI

18 —



Pisplays the hex and ASCII values of 256 bytes from the data buffer,
The vatues are displayed in 16 rows, each containing 16 values. The
hex numbers are displayed in the left side of the screen, each as two
digits followed by a space. The ASCII characters are displayed in the
right side of the screen, with no seperator. That is, a display may
took like:

e w8 4 s oan

41 42 43 ... ... aoi ae. o, ABC ... ...
76f .. .. .. . . PO .a. ..

The values sre taken starting with the offset-th byte.

find o0 o5 40 se e 4 s

procedure display_pege(var data:buf;offset:integer);
var
row,column: integer;
value:byte;
begin
window(LFTSCRN, TOPSCRN,RTSCRN, BOTSCRN);
clrser;
for row := 0 to 15 do
for column :» 0 to 15 do begin
value := datafoffset + row*16 + colum);
prt_deta(row+1,3%colum+1, vatue);

end;

display_data

This procedure checks the style value to see whether to do a
hex dump or to do a directory decoding of the data.

L R T A S

procedure display_data(var data: buf;offset,style: integer);
begin
if style = NEX_DUMP then
display_pege{dats,offset*254)
end;

<

D R

-

. Routines to chsnge data in the buffer

L4
: sdjust_hex_date

: This routine fs called to change the data in the buffer during e

: hex dump. 1t determines whother the cursor is over g hex byte or

an ASCIS charscter, pdjusts the old value according to the input_data,
and then writes that into the proper location in the data buffer.

L LA

procedure adjust_hex_datalvar curs_x,curs_y, input_data: integer;var dats:buf

offset: integer):
var

d_loc,d val: integer;
begin !

if in_hex_side(curs_x,curs_y) then begin (cursor is in hex side)



d_loc := (curs_ x - 1) div3 + (curs_y - 1)*16;
[ G what was the old value?.....)
d_val := unhex(chr(input_data and $ff));
if d_val <> ERROR then begin
if curs_ x mod 3 = 1 then {high hexit)
dateld_loc + offset] := (datald_loc + offset] and $f)
+ d_val*16
else (low hexit)
datald_loc + offset] := (datald loc + offset] and $f0) + d_val;
prt_ data(? + d_loc div 16,(d_loc mod 16)*3 + 1,
data[d loc + offset]); {update the dlsplay)
curs_x := curs_Xx + 1; {advance the cursor)
end
end
else if in_escii_side(curs_x,curs_y) then begin (ascii side)
d_loc := curs_x - 50 + (curs y - D*16;
data[d loc + offset] := input_data and $ff;
prt_ dota(t + d_loc div 16,(d_toc mod 16)*3 + 1 ,datald_loc + offset]l);
curs_x = curs_x + 1;
end;
end;

(

amseesvrsaseennensnes avesen saesscsaasn
.

. Mpin sector examining routines

P R AR R

b

display_dump_commarxs

This procedure displays the sector examining meru.

e 2 es ws N

e

procedure display_dump_commands;

begin
w § NGoM( COMMANDX , COMMANDY , COMMAND _RT, COMMARD_BOT)
cirser;
writeln(t-~-n---s-coc-cennnn- SECTOR DISPLAY-----<-=--scccceococ-~ 9
writeln('F1: Change Drive F2: Read Sector F3: Read Previous');
writeln('f4: Read Next sh-F5: Mrite');
writeln(*F10: Exit');

end;

sector_dump

nis procedure is the main sector examining procedure. It initializes
ome varisbles, then reads and acts upon the sector examining commands.

v te v 3a te o
ﬂ-‘

”ed.lr‘t sector_dump(var date: buf);
var
¢in, finished: boolean;
offset, curs_x,curs_y,style: integer;
regs: result;

begin
finighed := falge;
curs_x :x ASCIISIDE; {start cursor in the ASC!I section)

—-— 20 —



curs_y = 1;

offset := 0;

style := HEX_DUMP; {initially, do hex campe)

if diskread(glbl_drive,glbl_sector,1,data) <> 0 then {read sector)
beep;

displey_dump_commands;
display_status;
display_page(data,offset);
while not finished do begin
gotoxy{curs_x,curs_y);
regs.ax := 0;
intr($16,regs); {get command)
if regs.ax and $ff = 0 then {is it 8 function key?)
case (regs.ax) of
$4800: (up arrow -- move Cursor up one row)
if curs_y » TOPSCRN then
curs_y :i= curs_y - 1;
$4b00: (left arrow -- move cursor left)
if curs_x > LFTSCRN then
curs_x ;= curs x - 1;
$4d00: (right arrow -- move cursor right)
if curs_x < RTSCRN then
Curs_Xx := curs x + 1;
$5000: (down arrow -- move cursor down one row)
if curs_y < BOTSCRN then
cure y := curs_y + 1;
$4900,35100: {page up,down}
begin
offset := (offset + 1) mod 2;
display_data(data,offset,style);
end;
$3b00: (F1 change drive)
begin
get_new _drive(data);
display_dump_commands;
display_status;
display_dau(data,offset,style);
em.

’
$3c00: (F2 read sector)
begin
window( COMMANDX , COMMANDY , COMMAND _RT , COMMAND _BOT);
clrscr;
fin := false;
while not fin do begin {read in new number)
write(‘Sector: ');
readin(glbl_sector); N
if diskrem(glbl_drive,glbl_sector,1,data)
<> 0 then {check for validity)
writeln('ERROR -~ try again')
else
fin := true;
end;

display_dump_commands;
display_status;
display_data(data,offset,style):
end;
$3d00: (F3 read previous sector)
if glbl_sector » 0 then begin
glbl_sector := gibl_sector - 1,
if diskread(glbl__drive,glb\_sector,1,data) <> 0 then
display_status;
display_data(data,offset,style);
end; .
$3e00: (F4 read next sector)
begin :
gibl_sector := gibl_sector + 1t;
if diskread(glbl_drive,*glbl_sector,1,data) <> 0 then
{invalid or bad sector)
beep;
display_status;

— 21 —



display_data(data,offset,style);

end; )
$5800: (Shift-F5 write sector to disk)
if diskwrite(glbl_drive,glbl_sector,1,data) <> 0 then

beep;
$4400:  {F10 exiv)
finished := true;
end

else if style = HEX_DUNP then {not a command)
{SIfDEF Turbo3)
adjust_hex_data(curs_x,curs_y, regs.ax,data, of fset*256)
(SELSE)
adjust_hex_data(curs_x,curs_y, integer(regs.ax), data, offset*256)
(SENDIF)
end;

end;

£ display — status, display — page , display —dump—command R EHH AW O/ EHER
REHED RN LB BB, £ R elbl—drive F gibl—sector J AT E D
REBEMNH BB AR K ), DiskRead i DiskWrite i) (8 i i Hl B R B 1E 7 K.
BTSN E i THENHRETE.

FEHOR XA FM R 2 B , BT explorer. pas fE23Z), IBEBIRIEN sector. pas 7F L.,
A explorer. pas N T3,

X RXATL .M.

ASC1ISIDE = 50;
NEX_DUNP = 2;

£ display—start—screen 738 11

witeln(*Fi: Dump and Wodify Sectors');

FEAL{E I T DiskExploter X4 B4,
($1 b:sector.pas)
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¥ ¥ m K BX/8# iHEHREN FATRE®R ERE/H

ss,8/3i4 320 1 64 1 8

ds, 8/3k 640 2 112 1 8
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BREEE 2400 1 224 7 15

3.5” 1440 2 112 3 9
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: display_boot_data

This procedure decodes the data in the boot record.



[T

See the text for an explanation of the boot record format.

procedure disptay_boot_data(var data: buf);
var

i: integer;

begin

window(LFTSCRN, TOPSCRN,RTSCRN,BOTSCRN);
clrser;
weite('Formatted with ');
for i := 3 to 10 do
write{chr{datalil));
writein;
Writeln(tinere are ',dats(i1] + 256%data{12],' bytes per ',
‘gectord);
writeln('There sre *,data(13],’ sectors per cluster!y;
writeln(*There are ',data(14] + data[15)*256,' sectors in !,
‘the boot record');
writein('There are *,data{16],* copies of the FAT!):
writeln('Can be up to ',datal17] + datal18]1*256,' entries in °
‘the rout directory*}; ,
write(n(‘There are ',data(19] + int(data[20])*256:6:0,
‘sectors');
write('The disk is ');
case datai2l) of
$8: writeln('a hard disk');
$f9: writein('a quad density or 3.5 inch');
$tc: writeln('single-sided, 9 sectors/track'y;
$fd: writeln('double-sided, 9 sectors/track');
fe: writeln('single-sided, & sectors/track’);
ff: writein('double-sided, 8 sectors/track'y;
else writeln;
end;
writeln('There are ',data[22] + data[231*256,' sectors in ?,
‘the FAT!);
writeln('There are *,datal24] + data(25]1*256,' sectors/ ',
‘track');
writein('There arg ',data(26) + data[27]1%254, ¢ sides');
writeln{'There are ',data (28] + data(29]1*256,* reserved ',
isectors');

#1.5;

{
© display_teot_commends

¢ This procedure displays the boot record axamining commands.

}

procedure display_boot_commands;
begin
window{ COMMANDX » COMMANDY , COMMAND_RT, COMMAND_BOT);
clrser;

sriteln(l--eemeecaneo .. BOOT DISPLAY--=+e-eveocuaanans );
writeln(*F1: Change Drive F10: Exit?);

end;

boot_dump

This is the main routine. It displsys the menus and reads and

I acs upon commands
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procedure boot_cump(var dsta: buf);

var
finished:boolean;
regs: result;

begin
finished := false;
glbl_sector := 0; {boot record starts here)
if diskread(glbl_drive,glbl_sector,i,data) <> 0 then (read it}

beep;
display_boot_commands;
while not finished do begin

display_boot_dsta(data); {display data)
display_status;
regs.ax := 0; {get command)
intr($16,regs);

if regs.ax and $ff = 0 then
case (regs.ax) of
$3b00: (F1 new drive)
begin
get_new_drive(data);
display_boot_commands;
display_status;
’
$4400: (F10 exit)
finished := true;
end;
end;

BAZXBRBFE FR,EME explorer. pas FH MM T KA .
#E display—start—screen 47, 3§ i

writeln('F2: Examine Boot Record');

3=y

{$] b:boot.pas)

LEMBEARERDBEL. EEEEdmE

$3c¢00: (F2)
boot_dump(buffer);

ST L DS, BBHF explorer. pos, 3%, SFUE WA SR, REZFE. i F2 4T
RELME O RFREENT FIETRNE.
BFRITER.

*SIREREEERMEXPBRSAASH K/ I BEEY,
*SIRIERT A1 B3 DoS AR IE,

CXARFEMEIISER TAEALRANEENE.

* &5 IBM A 893 L DOS A, i DOS 2. 11— 1. 03 SIRERBREHAR.



FARE X BECR

X RH LB 34> AL 3 — DOS J BBk P -0 SUMF B MR IR 4y RA R, BB AR Ay B 2
0 A RAE . HE X, REFFE DOS A L FEXHFHITR.

BEREOFERERISISICR . XHIEAFAT HERAREY . BRORATS MK
B IRFLH. DOS {EME KA BRAHSH RSB A, WHE. DOS MEHLETH
fEH, HER— X, DOS FR—HZE LTS RAAS . XMERR LT
FEBEmM Y . MBXHKEXTF—1%.008 B3R T+ ZH, WIBEH WA,
B BARGE T &, BRI XA BB LT AR,

BRB/MIIBRTT, WE— P X HRA=ZFV K, CREL ARKN MBS, mikE
FHORFIAN—H.BEHRIN 1 -8 PRE A%, DOS EHBER OB TS WY
BETN R Z R KD Z W — B R, BB KN,

FAT R G—ABM LT - M. SAFFRRABRTREN, RER 4N~ £
TRRENERTEAN HEER— DN —FS RARL HH R T — BB
XHLEREERZH, REO RO B RO ENE - PO RESHEZ LRE, ©
MBRKFUREHERRRNTFH—ES, IHRALREL.

pitn, BEWRAERT —F XA, RGBT HAES N 10, 4 HEXHE IR, iF
RRER 0RENRXFE, FEB, 3 10 BRI RE —5,10 6 FAT RAF 84
FAXHHERIFIE. BRFNCHFRERLE—8.D0S W 10 M RIF G R FAT &,
FRT-T28. BRRIANXTEHER 15 %, RO XA 64 15 B0 B K hags
B, FAT 10 MEFTRAER 15,70 15 9% 0RO 4 AR E.

AT B — DI 68 0 R, BB FAT 3¢, W\ e 22 0 Bk B0 A0 2 100 X AR BB 3
MRS

WRE AW — AR K 2, F— Ao 3, LAk, B, WEKRGES 9 T8
K BIEEM 12 BEFH. SEAFH I HK, HBK 12-13 B2, BK 14— 15 28 3,%
F. BN 2HGRS BN TES BRI RE X R—L)LBES.

BERFIBIERTHERFEENRAECE. FEENF-BEE.

SISICRITAN BE M +FAT A M XFAT i I BRR M +
SIGERTHRAR < 2/ BREFZY R+ RERK.

12 4750 16 £ FAT 35

REZFAMIE FAT ., HFFAEIY FAT Z—— 12 6081 16 109, 12 189 FAT
?“/J\Wﬁ”,ﬁﬁtﬁfﬁl 10MB 8§ 8. 16 fif FAT Jj F“ KB &, & 20MB 1 30MB BE#&, 12 {
FAT il 12 (I & M EEARES, R A F AL D) 4096 P (R % — MR AR . 16 £ FAT

A=t FH#F S EAN, B TR T2 65,536 PBIX. FFR 16 fif FAT RATHERS



20MBIER M B — B LB . oA nsay kb

DOS R AL HEBN BRESUBMBRMA 12 LF R 16 fIf) FAT, DOS HHFREN
. B EERBNBEREZTF 31,110, R 16 fif FAT, XX F 15MB &R (B4
DOS FMP X FXANSRRFEFA KR LTI 1eMB Y. AV ARSI T RKOBEH
RATESA . FUXKFBRAOLHRELFM/D. DOS HARFMEA H T FDISK W, AX ik
3% FORMAT £ {6 54 DOS i} i3 FDISK R EBIANER—B). EHEBRKH
NF 31,110, 8008 12 fi1 FAT, F-H RS 10 B K",

FBOHR, EER FRY S KAEE FDISK th Bk g DOS I X4 {ff Fil 49 FAT %8, {H
FDISK i — A ARESIRRE. 34 20,740 P EBIK MRS, THE B 16 ff FAT, %ig{L
5r X 30, DOS Ui # FORMAT $RAEMAE FAT 257,

T2 FAT P E=EAFHHFERAMENEE. FATHSE -SSR RN —
HIREFFOMR. THAFYER BT VR XA EETFENE—%. 55 Y
2. BECMRFUNNEZAFH RSB OB 1 0158, A% 2 1T AN M08 2 RGFF
B, XRRBL2EN 2 REFBHEE, F—ENEEERE.

HAGERTME A2, FUERSEY —ARA B, 3 EB %M.

DA 3 A

)R L 2 B

KRS FAT HF— PR R.

DERXEFREME ENFATA YRR B EROHF, A th i,

PREFRFMEANFATA T BB ERAOSGT, AL o,

ZRFATRE FEXHE.

xx ff ff YYYY YYWY YWYy
Disk type group 1 group 2 group

ﬁ_‘ﬁ%.

YY YY VY
23 x1 xx even cluster

xx 3x 12 odd cluster

“3

N1 REBA B ABHY S NARRE XY,
TERILERTEURENHEX -

& (75 H)D -1 X

000 =y 3

001 EBMEHRE, EYSERM 2 F 8, U &S TX
002—fef EBEANE. ROERETN T8

££0— ££6 REERREH  BAR A& —T4H)

7 /N 3

18— fft X#E PR E —8 GO

16 {7 FAT AR 8, G MERTA— 1T, 5 12 {1 FAT B8 —#, 515 R TR
BARH, B FWRBEREE, SESISTRIIO—R, EEAZERD o, SR



-4+ FHELET - TERARH.
HREKE, SR 2. i FAT RPURBRPOF, AR2FHEHHE.

16 fif FAT SRHEM & X5 12 ff FAT A,

(G 28°:3: 1)) -1 X

0000 =¥

0001 EEMH RKBSEXBHEN 2 HERS.
0002 — ffef EEFEH AR EEFTHT K.

£££0— £££6 REECEZEHIETHEH D)

67 B’ 3

£££8— £1ff XHEFBE—ECLHERIFER)

12 {0 16 L) FAT, — P BN B -+ BEBEXETHE .
(BEE-OXBENBEX+HREENS—RES

FAT RBRESIRERZE, TEAL ESI SERBBERRIECHMAR, I S CRBEB LR
ETSIRIEREK/D. E¥ FAT ABK | 7, BN FAT S % BE, BTl DOS 7 FAT 4R,
ZIRMMARBEN ., EAMTES SERFRE. —BEFEME LTSRN,

WHE G 9 BERE NREER, RFENER) M FAT ABK 1 Fif, BIBEE, 5
#—1 &0, Fl EXPLORER URNE R O XAIER. RE. BEEHEG RIEFH—
BFM. LR FAT RIF b0 RERARRH,

FAT. PAS

RAER— WK FAT B F. THRE FAT NBSFFHG, FAT XE R BN DERAR
FAT @ K/p. REWTPBFAT %, - K—PBK, U EESEXH. HHIFREZGIEGR
.

EAX A RRTBIERK, FUA—KWiE—4, — 85 L4+ BK. XRE BUFSECT %
BESX L. 12 fufn 16 I FAT A LBK, IRNERRE P EPHE— P SBHETO
X512MB8 1.5 M 2R, 2R EM/ED.

S ZH A REW 12 f FAT, FAT TR B XY U REH S — IS EXR
DEE— R TANBETHEN. B RAXRZYERHOM 1), "FEJ?X&EE% fat.
pas, B§AFFLIXHF A tat. pas AL,

. This file contains routines for reading and decoding the
. FAT. It will work with both the 12 bit and 16 bit formats.
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get_disk_info

This procedure reads the boot record to get information about
the disk's format

A se e an

procedure get_disk_info(var info:disk_info;var data:buf);

begin

if diskread(glbl_drive,0,1,data) <> 0 then {read boot record)}
beep;
info.fat_start := datall4] + data(151%*256;
info.fat_copies := data[16];
info.root_entries := datal17) + data(181*256;
info.sect_in_fat := data[22] + datal[23]*256;
info.fat_type := 12;
if (dataf21) = $f8) and (datal19] + int(dataf20])*256 > 31110)
then info.fat_type := 16;

info.sect_per_clust := data[13);

end;

display_fat_data

This routine graphically displays the usage of one sector from the
FAT. For 12 bit FATS, it computes an offset so that the data
examined will not start in the middle of a cluster number. It then
reads through the sector, and displays a symbol to represent used,
free, bad, or reserved clusters. It skips over the disk id code.

ce se e se

12 bit FATs are displayed in 10 rows of up to 35 columns.

16-bit FATS are displayed as 8 rows of up to 32 colums. The
disk id bytes are skipped.

Wt te sa es ee b s e

procedure display_fat_data(var data:buf;offset,fat_type:integer);
var
row,colum,of f_adj,fat_off,clust_val: integer;
begin
uindou(LFTSCRu,TOPSCRN,RTSCRN,BOTSCRN);
clrser;
if fat_type = 12 then begin {12 bit)

off_adj :x -(512%0ffset mod 3); {don't break a clust num)

for row := 0 to 9 do begin



for colum := 0 to 34 do
if (row*35 + column < 512/(3/2)) and {just display 1 sect)
not ((row = 0) and (column < 2) and (offset = 0)) (not id)
then begin
fat_off := 3*(row*35 + column) div 2 + off_adj +
- foffset mod BUFSECT)*512;

if not odd(row*35 + column) then {even cluster)
clust_val := datalfat_offl*i6 + datalfat_off + 1] mod 16
else {odd cluster)

clust_val := (datal[fat_off] div 16)*256 +
dataffat_off+1]);

case clust_val of {print code)
0: write('.');
1: write('1');
2..4079: write('*');
4080: write('B');

4081..4087: write('R');
4088..4095: write('*');
end;
end;
writeln;
end;
end
else begin (16 bit fat)
for row := 0 to 7 do begin
for column := 0 to 31 do
if not ((row = 0) and (colum < 2) and (offset = 0)) then begin
fat_off := row*8 + column + (offset mod BUFSECT)*512;
) clust_val := datalfat_off] + datalfat_off+1]1%256;
{SIFDEF Tyrbo3)
case clust_val of

0: write('.');
1: write('1');
2..87Ff¢: write('*);

$8000..8ffef: write('*!);
SEFFO..$FFF6: write('R');

SEF{7: write('B');
SEEFB..SFfff: write('*');
end;
($ELSE)
{can no longer trick turbo into doing a case on a
word value)
if (clust_val < 0) then
case (clust_val anc $7fff) of
0..87fef: write(!*1).
$7££0..$7F6: write('R');
$7f£7: write('8');
$7£f8..$7FFF: write('*+);
end
else
case clust_val of
0: write('.');
1: write('1');
2..87¢FF: write('*');
end;
{SENDIF)
end;
writeln;
end;
end;
end;
¢

: display_fat_exn_canﬂaﬁds



: Display the FAT examination menu.
)
procedure disptay_fat_exm commands;
begin
window( COMMANDX , COMMANDY , COMMAND RT ,COMMAND_BOQT);

clrser; ",
Writeln(tem=cmnmnmenmcoenaae FAT DISPLAY-=--o----ovomooemnees b

writeln({*Fi: Change Drive F10: Exit*);

writeln; ,
writeln('. FREE * IN USE B BAD R RESERVED 1 SPECIAL');

end;

.

fat_dump

This is the main procedur<. It displays menus and data, and reads
and acts upon commands.

Because the FAT can be very large on hard disks, only a portion of the
: FAT (BUFSECT sectors) is read at & time. The code to move through the
: FAT checks when a new section of the FAT needs to be read in.

2}
procedure fat_dump(var date:buf);
var

finished:boolean;
regs: result;

offset_sector: integer; {how many sectors into FAT)
info: disk_info;
begin
finished := false;
offset_sector := 0; {start at beginning of FAT)

get_disk_info(info,data);
display_fat_exm_commands;
glbl_sector := info.fat_start;
it diskread(glbl__drive,glbl_sector,BUFSECY,data) <> 0 then {read FAT)
beep;
display_status;
while not finished do begin
display_fat_data(data,offset_sector, info.fat_type);
display_status; '
regs.ax := 0;
intr($16,regs); {read command)
if regs.ax and $ff = 0 then
case (regs.ax) of
$4500: {page up -- go to previous sector)
if offset_sector <> 0 then begin
offset_sector := offset_sector - 1;
{check to see if need to read in ancther set
of sectors from digk.)
if offset_sector mod BUFSECT = BUFSECT - 1 then
if diskread(glbl_drive, info.fat_start +
offset_sector - (BUFSECT - 1),BUFSECT,data)
<> 0 then
beep;
{set glbl_sector to the sector being examined)
glbl_sector := info.fat_s!art + offset_sector;
end;
$5100: (page down -- go to next sector)
if offset_sector <> info.sect_in_fat - 1 then begin
offset_sector := offset_sector + 1;
{see if need to read in another set of sectors
from disk)
if offset_sector mod BUFSECT = G then
if diskread(glbl_drive,info.fat_start +
offset_sector,BUFSECT,data)
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<> 0 then

’
glbl_sector :z info.fat_start + offset_sector;
end;
$3600: (F1 new drive)
begin
glbl_sector := 0;
get_new_drive(data);
offset_sector := 0;
get_disk_info(info,data);
glbl_sector := info.fat_start;
if diskread(glbl_drive,glbl_sector, {read FAT)
BUFSECT ,data) <> 0 then
beep;
display_fat_exm_commands;
display_status;
end;
$4400: (F10 exit)
finished := true;
end;
end;
end;

M3 explorer. pas M I T AR
SR, M,

{stores important facts about the disk format)
disk_info = record

fat_start: integer;

fat_copies: byte;

root_entries: integer;

sect_in_fat: integer;

fat_type: byte;

sect_per_clust: byte;

end;

£ display —start—screen $84) ¥ 0.

writein('F3:  Cluster by Cluste~ FAT Dump');

& .

{$! b:fat.pas)

WMLRGHESHBMANR. EEBEH case FAIH, BN,

$3d00: (F3)
fat_dump(buffer);

HR R ZERARR, RFETT explorer, X MRERKILBEN FAT, BEW
K—&JLFAT, R/5EE B ER R, F$F Sector Dump, FH B RAINITLLLH FAT B K a9+
AEBEE.

EFRTER.

cRMEARE. XHHEAAR. 43T RS

s XHESRR AT HRCA T ERRENE.

« PR FAT 12 fitf 16 i@, 16 £ FAT JF 20 f1 30MB BmE.
*FAT FESIRIERZE. ¥, AR FAT,



FHEE REX

BETRMAHAALHERBR MERLIFAREAXANEL  SEEENREFH
F. PR EREBTRESX M, EMBRA . RERE R, TUREXHE R, 8 e

B R XHABTIF .
WERRBEFAT ZK. TELSIFERRIECHVLE. HHNT:

31BiERMA/N+FAT B RE 8 XFAT A%

REFZNRARLFES RIERY. SIRAEH 2 4+FH, AR BEROBKEY.
RERHRAB X 32/ BBEHZHH

—fRE) DOS B, BRI A 512 W, TUHEA XML Y-
RERHRTAYK/ 16

fi EXPLORER BEREZNF T BK. NEHANRERABK 5 Fih. £RERE
AILBRBHRTA XA F EA LT HER.
—PTEREAFE) 32 FHHEBELWT

FH A B
0—10 XHBNMYRE, N ASCHER, ZATREFHWHEHAE. Fa
BaMXHERT REME A,
HR-ITFVR ML BRRANEEHF A ERREAREAH
g,
ER P FVR—TAHCH, E ARS8, IRARLEY
B E R BRI, IR R R T 5 R e84t
HER - ZFVREAS BEAFE 28, ISR TRLE RN
FW, FIREN AT HREE B L H RO
HR—NFHR o, WA HFREAG X CHME . TR
BTG B RN, MMF A B C MR E R
E.
11 XHRtE. ARTBEGHEE, BES UI0T .
g aX
01 Hi%
02 BRE



04 E3

08 HBiES
10 TFHF
20 R
40 KA
80 kM

HENEFEIEAIARE AR BNRT . FHRRA. X HHE
B, B AR ERAEMESHE NN, EHBIERM, IR RER
BRFEEX.

12—21 MugpRA.BBLUEA.

22—23 XHEBBEIRBE —KBYE. HBY-:
1514131211 1098765 43210

<> <&H> <#/2>
HREEHEER.

B = (%% 23)SHR3

4r = ((FY 23)AND111b)SHL3+ ((F3 22)SHR5)
B = 2X (%% 22)ANDI1111b)

24—25 XHAERBKBE-KEAHEH. HBEY:
1514131211109 8765 43210

<4E—1980> <A> <H>
EYEMERN:

£ = 1980+ ((5£¥ 25)SHR1)

H = 8X((F¥ 25)AND1)+ ((F 24)SHR5)
B = (&% 24)AND 111110

26—27 EMEXHFHB MK, BXHFENRESE,

28—31 XHHFHEINFE . B—IERBIERF . EBRUKEHRE—
TRUXHHNEFRE. AT FEALERIFOEERE, ALY
RARARBRF AT R HHROKE., A —SRFAAXME
REBFHERUE. B—RRFUIRIHERFTFRPIE R,

ROOT. PAS

REHE-BEEEREREANBRF. CHIRRESESI SRR BB RN B
KM —KEB—IBEHEREE. SERLE7. 1.



IBMBIO .COM RHS... 12: 0: 0 12/30/1985 2
IBMDOS .COM RHS... 12: 0: 0 12730/1985 10
BOOKS . .o..D. 13:21:44 7/ 4/1986 280
COMM . P + 8 13:22:10 7/ 4/1986 539
CONFIG . ....D. 13:22:16 7/ 4/1986 611
DOS . P 8 13:22:18 7/ 4/1986 633
ED . P » B 13:22:32 7/ 4/1886 750
FASTBACK. ....D, 13:18:30 7/ 4/1986 182
LANGUAGE. P 8 13:22:46 7/ 4/1986 870
MOUSE! . «...D. 15:21:486 8/ 1/1986 32
PCPAINT . I N 18:33:20 8/ 1/1986 361
PSG . A : A 10: B:10 7/18/1986 67
UTILITY . ... D, 13:24:20 7/ 4/1986 1842
WINDOWS . PN I8 20:42:38 8/11/1986 4397
WP . I 8 13:24:28 7/ 4/1986 1921
AUTOEXEC.BAT P 10: 0:18 9/ 4/1986 47
Drive: 2 Sector: 123

--------------- ROOT DIRECTORY DISPLAY--ercccmmeccmcccas
Fl: Chandge Drive F10: Exit

16369
284717

ER-N-N-N-N- NN NN NN ]

B7.1 RER

L ROOT.PAS...ccveevnncssnnnaen cenin
- This file contains routines for reading and decoding
- the disk directory.

¢
: display_dir_data

: This procedure decodes directory data. Offset tells the number
: of sectors into the directory to start decoding.

procedure display_dir_data(var data:buf;offset:integer);
var
entry,i,data_start: integer;
begin
window(LFTSCRN, TOPSCRN,RTSCRN,BOTSCRN);
clrscr;
for entry := 0 to 15 do begin (16 entries per sector)
data_start := entry*32 + (offset mod BUFSECT)I*S12; (find start)
if dateldats_start] = O then
writeln(*'.. .UNUSED...")
else begin (entry is used)
case dataldata_start) of {file name)
$e5: begin (erased)
write(!*').
for i :=1to7 do
write(chr(dataldata_start + i]));
write('.');
for i := 8 to 10 do
write(chr(dataldata_start + i1));
write(* *);
end;



$2e: if dataldata_start + 1] = $2e then
(data for parent)
write('...PARENT... *)
else
write('...CURRENT.. ');
eise begin {normal file)
for i := 0 to 7 do
write(chr(dataldata_start + i1));
if (dataldata_start + 11) and 8) = 0 then
write('.');
for i := 8 to 10 do
write(chr(dataldata_start + i1));
if (datafdata_start + 11] and 8) <> O then
write(' *);
write(' ');
end;
end;
write(* ');
{file attribute)
if (dataldata_start + 11) and 1) <> 0 then (read only)
write('R*)
else
write('.');
if (dataldata_start + 11] and 2) <> 0 then (hidden)
write('H*)
else
write('.');
if (dataldata_start + 11] and 4) <> 0 then (system}
write('s')
else
write('.’);
if (data[data_start + 11] and 8) < 0 then {volume)
write('v')
else
write('.');
if (dataldata_stert + 11} snd $10) <> O then (directory)
write('D')
elge
write('.');
if (dataldata_start + 11] and $20) < 0 then (archive)
write(*A')
else
write('.');
write(? 'Y
(time created)
write((dataldata_start + 23) shr 2):2);
write(':');
write(((dataldata_start + 23] and 7) shi 3 +
(dataldata_start + 22] shr 5)):2);
write(*:?);
write((detaldata_start + 22] and 31)*2:2);
write(' 1');
{date created)
write((((dataldata_start + 251 and 1) shl 3) +
(data(data_start + 24) shr 5)):2);
write('/');
write((dataldats_start + 24] and 31):2);
write('/);
write((dataldate_start + 25] shr 1) + 1980);
write(' *);
(first cluster)
write(dataldata_start + 26] «+ int(dataldata_start + 27})*256:6:0);
write(t ');
{size)
writeln(dstaldata_start + 28] + int(dataldata_start + 29])%254 +
int(dataldata_start + 30])*256%256 +
et int(dataldata_start + 31])'256*256'255:8:0);
end;
end;



[ 4}

V.

display_root_dir_commands

This procedure displays the root directory examining menu.

W e es ae se Ay

procedure display_root_dir_commands;
begin
window( COMMANDX , COMMANDY , COMMAND _RT, COMMAND BOT};
clrser; ,
writeln('-~--covsoccnee- ROOT DIRECTORY DISPLAY----------=--cone );
writein('F1: Change Drive F10: Exit');
end;

root_dir_dump

This is the main procedure. It displays menus and data, and reads
and acts upon commands. Because the directory files can be very
large, only a portion (BUFSECT sectors) is read in at a time. The
commands for moving through the directory check to see when another
section needs to be read in.

L TR L

procedure root_dir_dump(var data:buf);
var
finished:boolean;
regs: result;
offset_sector,direct_start,direct_size: integer;
info: disk_info;
begin
finished :x false;
offset_sector := 0; (start at beginning)
get_disk_info(info,data);
display_root_dir_commands;
{find start and size)
dirsct_start := info.fat_start + info.fat_copies*info.sect_in_fat;
direct_size :s info.root_entries * 32 div 512;
{read in first chunk of info)
9lbl_sector := direct_start;
if diskread(glbl_drive,glbl_sector,BUFSECT,data) <> 0 then
beep;
display_status;
while not finished do begin
display_dir_data(data,offset_sector);
display_status;
regs.ax :=z 0;
intr($16,regs); {get command)
if regs.ax and $ff = 0 then
case (regs.ax) of
$4900: (page up -- look at previous sector)
if offset_sector <> 0 then begin
offset_sector := offset_sector - 1;
{see if need to read in new section of directory)
if offset_sector mod BUFSECT = BUFSECT - 1 then
if diskread(glbl _drive,direct_start +
offset_sector - (BUFSECT - 1),BUFSECT,data)
<> 0 then

beep;
9lbl_sector := direct_start + offset_sector;
end;
$5100: (page down -- look at next sector)
if offset_sector <> direct_size - 1 then begin
offset_sector := offset_sector + 1;
{see if need to read in. new section of directory)
it offset_sector mod BUFSECT = 0 then
if diskread(glbl_drive,direct_start +
offeet_sector,BUFSECT,data)



<> 0 then

beep;
glbl_sector := direct_start + offset_sector;
end;
$3b00: (F1 new drive)
begin

glbl_sector := 0;
get_new_drive(data);
offset_sector := 0;
get_disk_info(info,data);
direct_start := info.fat_start +
info.fat_copies*info.sect_in_fat;
direct_size := info.root_entries * 32 div 512;
glbl_sector := direct_start;
if diskread(glbl_drive,glbl_sector, {(read in direc)
BUFSECT,data) <> 0 then
beep;
display_root_dir_commands;
display_status;
end;
$4400: (F10 exit)
finished := true;
end;
end;

end;
WA XEBBIF 3 I X4 root. pas F18% . RIS AT explorer. pas i im F ik 3 «
% display —start—screen H§ 11 ;

writeln('F4: Examine Root Directory');

RIs M.

($! b:root.pas)
LFORYXERNBFE. EERFY case HA7HH M.

$3e00: (F4)
root_dir_dunp(buffer);
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procedure display_dir_data;
£ sector. pas FUI T 3h. FE display —data 39 1,

else
display_dir_data(data,0);

FE display —dump— commands §1

writeln('F4: Read Next  sh-F5: Write');

H

writeln('F4: Read Next sh-F5: Write F6: Toggle Style');

£ sector—dump [ case statement S i1,

$4000: (F6 toggle display style)
begin
style := (style mod 2) + 1;
display_data(data,offset,style);

.

¥

elge if style = HEX_DUMP then {not a command)
(SIFDEF Turbo3)
adjust_hex_data(curs_x,curs_y,regs.ax,data,

offset*256);
{SELSE)
ladjust_hex_data(curs_x, curs_y, integer(regs.ax), data,offset*256);
{SENDIF)
[ F

else if style = HEX_DUMP then {not a command)
(S1FDEF Turbo3)
adjust_hex_data(curs_x, curs_y,regs.ax, data,

offset*256)
{SELSE)
adjust_hex_data(curs_x,curs_y, integer(regs.ax),
data,of fset*256)
(SENDIF)

else (style = DIRECT_DUMP)
({SIFDEF Turbo3)
adjust_direct_data(curs_x, curs_y,regs.ax,data);
{SELSE)
adjust_direct_data(curs_x,curs_y, integer(regs.ax),
data);
{SENDIF)

AE display —data Xt R BT 10,



: Forward declare this procedure from root.pas sc that you can
: decode sectors as portions of directory files.
)

procedure display_dir_data(var data:buf;offset:integer); forward;

ERTYER R YIRS BT -

LS
¢ adjust_direct_date

: This procedure is for adjusting data during a directory dump.

! Only the name and attributes can be modified. Modification of
: other parameters is left to the reader. To change a character
i in the name, type in the new character over that to be changed.
: To change the setting of an attribute, move to the position for
: that attribute and hit any key to toggle it.

)

procedure adjust_direct_data(var curs_x,curs_y,input_data:
integer; var data: buf);
begin
input_dsta := input_data and $ff;
case (curs_x) of
1..8: (name)
begin

datal(curs_y - 1)*32 + curs_x - 1] := input_data;
curs_x := curs_x + 1;
end;
10..12: {ext)
begin

datal(curs_y - 1)*32 + curs_x - 2] :
curs_x := curs_x + 1;
end;
16..21: (attributes)
begin
datal(curs_y - 1)*32 + 11] := datal(curs_y - 1)*32
+ 111 xor (1 shl (eurs_x - 16));

input_data;

curs_x := curs_x + 1;
end;
end;
display_dir_data(data,0);
end;
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: This proc?dure compares the name in fn to that in the dats
: buffer pointed to by offset. Returns true if there is a match.

)



function buf_strcmp(fn:file_name;offset:integer;var data:buf): boolean;
var
i: integer;
match: boolean;

begin
match := true;
iz::=0;
while match and (i < 11) do {11 chars in a file name)

if ord(fnli + 1]) <> datafoffset + i)} then
match := false
else
=i+
if match = true then
buf_strcemp := true
else
buf_stremp := false;
end;

vet_file_name

This procedure reads in a file name.

[OEEErY

procediure get_file_name(var fn: file_name);
begin
window( COMMANDX , COMMANDY , COMMAND_RT, COMMAND_BOT);
clrser;
write('Name: ');
readln(fn);
end;

convert_file_name

this procedure takes a filename in xxx.yyy format, and converts it
to the form names are stored in the diregtory. That is, it pads out
spaces and removes the '.'. For example, MIRNA.COM is converted to
MIRNA  COM

Nt Be se sa we wv 4 se o

procedure convert_file_neme(var fn:file_name);
var
i,fn2_ptr: integer;
fn2: file_name;
begin
fn2 := ¢
fn2_ptr := 1; {pts to position in new string)
for i := 1 to length(fn) do
if fnli) = ', then
fn2_ptr := 9
else begin
fn2(fn2_ptrl := upcase(fnlil);
fn2_ptr := fn2_ptr + 1;
end;
fn 1= fn2;
end;



<

display_status2

This procedure prints information about the current sector and file
being examined.

TR T TR T,

procedure display_status2(fn: file_name; f_length: integer);
begin
window(STATUSX,STATUSY, STATUS_RT,STATUS_BOT);
clrscr;
writeln(‘Drive: *',glbl_drive,' Sector: t,glbl_sector,' Name: ',
fn,' Length: !, f_tength);
end;

display file use

This procedure prints out a list of the clusters used by a file, in

the order that they are used (the file chain). This procedure is called
after an attempt to move before the beginning of a file. (That is,
after a PREV CLUSTER command is entered while the beginning of the file
is being examined.)

procedure display_file_use(ft:file_trace);

var
i: integer;

begin
uinﬁou(LFTSCRN,TOPSCRN,RTSCRN,BOTSCRN);
clrscr;
writeln('File uses clusters: ');
for i := 1 to ft.length do

write(ft.chain(il,t *);

writeln;

end;

(
: print_end_of_file

: This procedure prints a message to indicate that the end of the
: file being examined has been reached.

M

procedure print_end_of_file;
var
iz integer;
begin
window(LFTSCRN, TOPSCRN, RTSCRN,BOTSCRN);
clrser;
gotoxy(20,8);

writeln('End Of File!);
end;



Routines for converting between sectors and clusters,
. end for determining FAT sectors to use

: fat_sector_for

This procedure determine which section, i.e., which set of BUFSECT
sectors, in the FAT contains the information for a particular cluster.
Returns the sector number of the first sector in that section.

For example, if the cluster information is contained in the first
BUFSECT set of FAT sectors, will return 0; in the second set, BUFSECT;

and so forth.

[ IRt

function fat_sector_for(clust, fat_type: integer): integer;
begin
if fat_type = 12 then {12 bit format)
fat_sector_for := (trunc(clust * 3 / (2 * 512)) div BUFSECT) *
BUFSECT
else (16 bit format)
fat_sector_for := (trunc(clust * 2 / 512) div BUFSECT) * BUFSECT;

end;

cluster_to_sector

This procedure returns the number of the sector at which a cluster
begins.

[ R T TR TR TRr

function cluster_to_sector(cur_cluster: integer;info: disk_info): integer;
var
data_area: integer;
begin
data_area := info.fat_start + info.fat_copies*info.sect_in_fat +
info.root_entries * 32 div 512;
cluster_to_sector := (cur_cluster -~ 2) * info.sect_per_clust +
data_area;
end;

next_cluster

This function returns the number of the next ctuster in a file
chain. It does so by reading the value stored in the FAT for the
cur_cluster location. If the value is an end of file code, it
returns ERROR.

“e a0 s ae e N

[N

function next_cluster(cur_cluster: integer;info: disk_info;
: var data:buf;var cur_FAT_clust:integer): integer;
var '
new_clust_off new_clust,next_FAT_clust: integer;
begin
{both 1.5 and 2 byte ctusters divide evenly across 9 sectors)
next_FAT clust := fat_sector_for(cur_cluster,info.fat_type);
if next_FAT_clust <> cur_FAT_clust then begin {read in proper)
cur_FAT_clust := next_FAT_clust; {section of FAT)
if diskread(glbl_drive,info.fat_start+cur_FAT_clust,BUFSECT,data)



<> 0 then
beep;
end;

if info.fat_type = 12 then begin
new_clust_off := (cur_cluster * 3 div 2) mod (BUFSECT*512);
new_clust := datalnew_clust_off] + 256*datalnew_clust_off + 1);
if odd(cur_cluster) then

{loc)
{val)
{decode value}

new_clust := new_clust shr 4

etse
new_ctust := new_clust

and $fff;

if (new_clust >= $ff8) and (new_clust <= $fff) then ({eof marker)

next_ctuster := ERROR
else
next_cluster := new_cl
end
else begin {16 bit fat)
new_clust_off := (cur_clu

ust;

ster * 2) mod (BUFSECT*512);

new_clust := datalnew_clust_off) + 256*datalnew_clust_off + 11;
if (new_clust >= $fffB) and (new_clust <= Sffff) then ({eof marker)

next_cluster := ERROR

else

next_cluster := new clust;

: trace_file

s Traces the file chain through
: array.

: The size of the array imposes
: size which cen be exsmined.

: CHAINSIZE constant. Using an
more efficient, in this case,

b

the FAT, saving the results in the file_trace

an arbitrary timit on the maximum file

This can be changed by changing the

array with 8 length pointer is much
than a more flexible list structure.

procedure trace_file(var ft:file_trace; first_cluster:integer; var data:buf);

var
info: disk_info;
cur_loc,next_loc: integer;

begin
getndxs&_info(info,data);
ti.length := 1;

ft.chain[ft.length} :: firs

cur_toc = -1y Ond
repeat {traverse cha'r
ft.chaln[ft.length - 1

T_cluster: {slarts et firgt cluster)

"5 FAT sector. -1 = e

rnrough FaT)

o= next_ctuster(ft.chain{ft.length},info,
data,cur_toc);

nonNe wis resd)

ft.length := ft.length + 1;

un*il (ft.chain[ft.tength]
ft.length := ft.iength - 1;
end;

{
: search_for_sub_file

= ERROR) or (ft.tength = CHAINSIZE)Y;

: Searches through the date buffer, which contains a sectior of a

i directory, far an entry which

matches the fitename. Num entries



imposes a limit on the number of entries searched. If a matching
name is found, returns an offset into the buffer. If not, returns

ERROR.

function search_for_sub_file(fn:file_name;num_entries:integer;
var data:buf): integer;
var
i: integer;
finished: boolean;

begin
finished := false;
iz::=0; .
while not finished and (i < num_entries) do {search through data)
if buf_strcmp(fn, i*32,data) then {look for matching name}
finished := true
else
im=1i+1;

if finished then
search_for_sub_file := *32
else
search_for_sub_file := ERROR;

search_for_file

SJrches through the directory structure to find the information
for & file.

Will find the informetion for files with any attributes, including
hidden or subdijrectory.

Assumes that it is called with the first BUFSECT sectors of the
root directory in the data buffer.

Returns an-offset into the data buffer for the file information, if
the file is found, else returns ERROR.

NP se ve > ss ss sr 4s e se ve te se co e P

function search_for_file(full_neme: file_name; info: disk_info;
var data: buf): integer;
var
found_it: boolean;
first_cluster,i,root_size,search_size,di rect_start: integer;
ft: file_trace;
begin
convert_file_name(ful l_name);
root_size :i= (info.root_entries * 32 div 512) div BUFSECT;
direct_start := info.fat_start + info.fat_copies*info.sect_in_fat;

iz:=0;

found_it := false;

if root_size > 0 then {number of entries to examine)
search_size := BUFSECT * 512 div 32

else

search_size := info.root_entries;
while (i <= root_size) and not found_it do begin (search through root)

first_cluster := search_for_sub_file(ful |_name,search_size,data);

if first_cluster <> ERROR then )
found it := true

else begin
i:=1i4+1 (not found, so read next section of the root)
if diskread(glbl_drive,direct_start + 1*BUFSECT,BUFSECT ,data) <> 0

then

end;



end;
{root search is finished)}
search_for_file := first_cluster;

b
<
: display_file_commands
: This procedure displays the meru for examining files.
)
proceaure display_file_commands;
begin
window( COMMANDX , COMMANDY , COMMAND_RT , COMMAND_BOT);
clrscr;
writeln(t-----=-cacreencan ROOT FILE DISPLAY-----c--ccomcoconax b H

writeln('F1: Change Drive F2: Change File F3: Prev Cluster');
writeln('F4: Next Cluster F5: Toggle Style F10: Exit');
end;

(
: file_dump
: This is the main procedure. It displays menus and data, snd reads and
: processes commands. File data can be displayed as hex data or as directory
: data.
)
procedure file_dump(var data:buf);

var

finished:boolean;

regs: result;
offset_sector,direct_start,style,cur_sector,
new_sector, file_ptr,first_cluster: integer;
info: disk_info;
fn: file_name;
ft: file_trace;
begin
finished := false;
display_file_commands;
offset_sector := 0;
‘cur_sector := 0;
style := HEX_DUMP;
fn = 10,
ft.length := 0;
get_disk_info(info,data);
direct_start := info.fat_start + info.fat_copies*info.sect_in fat;
while not finished do begin -
if cur_sector <> 0 then {display data)
if style = DIRECT_DUMP then
display_dir_data(data,offset_sector)
else
display_page(data,offset_sector*256);
display_status2(fn, ft.length);
regs.ax := 0;
intr($16,regs); {get command)
if regs.ax and $ff = 0 then
case (regs.ax) of



$4900: (page up -- display previous sector in cluster)
begin
if offset_sector = 0 then
offset_sector := style * info.sect_per_clgst
-1 {move two sectors at a time if
displaying directory info.)}
else
offset_sector := offset_sector - 1;

glbl_sector := cur_sector + (offset_sector div style);

end;
$5100: {page down -- display next sector in cluster)
begin
offset_sector := (offset_sector + 1) mod
T (style * info.sect_per_clust);
glbl_sector := cur_sector +
(offset_sector div style);
end;
$3b00: (F1 new drive)
begin
glbl_sector := 0;
get_new_drive(data);

offset_sector := 0;
get_disk_info(info,data);
direct_start := info.fat_start +

info.fat_copies*info.sqct_in_fat;
display_file_commands;
fn = 11,
ft.length := 0;
display_status2(fn,ft.length);
end;
$3c00: (F2 pew file)
begin
get_file_name(fn);
display_file_commands;
{read in start of directory info)
if diskread(glbl_drive,direct_start,BUFSEcT,data)
<> 0 then
beep
else begin
{find start of file info)
first_cluster := search_for_file(fn, info,data);
if first_cluster = ERROR then
beep
else begin (file found)
(find where it begins)
first_cluster := datalfirst_cluster + 26] +
256*datalfirst_cluster + 27];
{trace the chain through the fat)
trace_file(ft,first_cluster,data);
{start displaying it from the beginning)
file_ptr := 0;
cur_sector := 0;
display_file_use(ft);
end;
end;
end;
$3d00: (F3 previous cluster)
begin
if file_ptr > 0 then begin
file_ptr := file_ptr - 1; (move back in chain)
if file_ptr = 0 then begin {(if move before
start, display file

use)
cur_sector := 0;
display_file~use(ft);
end
else begin
{find start of cluster)
cur_sector := cluster_to_sector(ft.chain

[file_ptr],info);



glbl_sector := cur_sector;

offset_sector := 0;

if diskread(glbl_drive,glbl_sector,
info.sect_per_clust,data) <> 0 then

beep;
end;
end;
end;
$3e00: (F4 next cluster)
begin

if fite_ptr <= ft.length then begin
file ptr := file_ptr + 1; (move forward in chain)
if file_ptr > ft_length then begin
cur_sector := 0;
print_end_of_file;
end
else begin
{find where cluster starts)
cur_sector := cluster_to_sector(ft.chain
[file _ptr],info);
glbl_sector := cur_sector;
offset_sector := 0;
if diskread(glbl_drive,glbl_sector,
info.sect_per_clust,data) <> 0 then
beep;
end;
end;
end;

$3f00: (F5 switch style)
style := (style mod 2) + 1;

3$4400: (F10 exit)
finished := true;
end;
end;
end;
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($1 b:file.pas)
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$3f00: (F5)
file_dump(buffer);
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{8 list for tracing the clusters that a file uses)
file_trace = record
chain: array[1..CHAINSIZE] of integer;
length: integer;
end;

{string for filename.ext}
file_name = stringl12];

R B Hn.

CHAINSIZE = 200;
DIRECT_DUNP = 1;

£ display—start—screen , 3§ i1,
writeln('F5: Exemine File');

{i FILE. PAS FELTRF-H R

%t file. pas YU ), I HEMELSETEREN 4.
7E get—file—name, }§

var fn: file_name

R

var fn: long_name

fE display—status2,3f



fn: file_name
&Iﬁ $

fn: long_name

T tile—dump, &
fn: file_name

BN

fn: long_name

RIS ¥ search—tor—file DIABBEMTF .

{
search_for_file

Searches through the directory structure to find the information
for a file. Starts by looking through the root directory for
the first subdirectory, searches through that subdirectory for
the next subdirectory entry, and so on, until the desired file
is found.

: Subdirectories are searched by examining them cluster by cluster,
: using their file chain.

: Will find the information for files with any attributes,
: including hidden or subdirectory.

: Assumes that it is called with the first BUFSECT sectors of the
root directory in the data buffer.

.

Returns an offset into the data buffer for the file information,
if the file is found, else returns ERROR.

as es e

)

function search_for_file(full_name: long_name; info: disk_info;
var data: buf): integer;

var
an_error,found_it: boolean;
first_cluster,i, root_size,search_size,direct_start: integer;
sub_name: file_name;
ft: file_trace;

begin
an_error := false;
parse_name(full_name,sub_name);{find first file to look for}
convert_file_name(sub_name);
root_size := (info.root_entries * 32 div 512) div BUFSECT;
direct_start := info.fat_start + info.fat_copies*info.
sect_in_fat; i := 0;

iz=0;

found_it := false;

if root_size > 0O then {number of entries to examine)
search_size := BUFSECT * 512 div 32

else

search_size := info.root_entries;
while (i <= root_size) and not found_it do begin
{search through root)
first_cluster := search_for_sub_file(sub_name,search_size,
data);
if first_cluster <> ERROR then
found_it := true '



else begin
i =i + 1;{not found, so read next section of the root)
if diskread(glbl_drive,direct_start + i*BUFSECT BUFSECT,
data) <> 0 then
beep;
end;
end;
{root search is finished)
if first_cluster = ERROR then (file not found)
an_error := true;
while not an_error and (full_name <> '') do begin
first_cluster := data[first_cluster + 261 + 256*data

(first_cluster + 27);

{find where file (next directory) begins}
trace_file(ft,first_cluster, data); {trace it}
parse_name(full_name,sub_name);

{begin looking for next file)
convert_file_name(sub_name);
found_it := false;
i=1;
while not found_it and not an_error and (i <= ft.length)

do begin

glbl_sector := cluster_to_sector(ft.chain[i},info);

if diskread(g{bhdrive,glbl_sector,info.sect_per._clust,
data) <> 0 then
an_error := true

else begin (read through subdirectory chain)
first_cluster := search_for_sub_file(sub_name,

info.sect_per_clust * 16, data); (16=512/32)
if first_cluster <> ERROR then
found it := true;

i+

end;
if not found_it then (file (or subdir) not there, so quit)
an_error := true;
end;
if not an_error then
search_for_file := first_cluster
else begin
beep;
search_for_file := ERROR;
end;
end;

7E general name FEFE,F get—file—name SR JEINM T2,

parse_name

T

This procedure removes the first name from a file name path,

given by full_name, and returns it in sub_pame. 1f full name
is only a file name (not a path), then returns that name and

clears full_name.

For exampte, if called with: full_name = subt\sub2\file
would return with: full_name = sub2\file
sub_name = sub1

N se se v se 0s we e ee us

procedure parse_name(var full_name: long_name; var sub name:
file_name); -
var



Py

N

slash_pos: integer;
begin
slash_pos := pos('\', full_name);
i€ slash_pos = 0 then begin
sub_name := full_name;
full_name := '';
end
else begin
i sub_name := copy(full_name,1,slash_pos - 1);
detete(full_name,1,slash_pos);
end;
end;
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. This file contains routines for recovering erased files.

............. P |

display_status3

: This procedure prints information about the current information
: being displayed and about the file that is being recovered.

procedure display_statusB(fn:long_name;f_length,old_length: integer);
begin
window(STATUSX, STATUSY, STATUS_RT, STATUS_BOT);
clrser;
writeln('Drive: ',glbl_drive,' Sector: ',9lbl_sector,* Name: !
fn,* Length: *,§_length,' Old length: !,old_length);
end;

: display_in_use_error

: This procedure displays a message that the cluster carnnot be added
to 8 file because it is already in use.

procedure display_in_use_error;

var
i: integer;

begin
window(LFTSCRN, TOPSCRN, RTSCRN, BOTSCRN);
clrser;
writeln(*Cluster in use, cannot chain');
delay(2000);

end;

(
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. Name processing routines
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function last_pos(obj:char;str:long_name): integer;

M
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last_pos

This procedure returns the last position where the character ot'u'
occurs in the string. It is used to find the first character in

the na\r,ne of the file that was erased.

var
final_pos,next_obj: integer;
new_str: long_name;

begin
final_pos := 0;
new_str := str;

repeat  {search until there are no more obj's)

next_obj := pos(obj,new_str);
final_pos := final_pos + next_obj;
delete(new_str,1,next_obj);
until next_obj = 0;
last_pos :z final_pos;
end;

Conversion routines
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sector_to_cluster

This function returns the number of the cluster containing a

particular sector.

function sector_to_cluster(cur_sector: integer;info: disk_info): integer;

.
N

var
data_area: integer;

begin

data_area := info.fat _start + info.fat_copies*info. sect_in_fat +

info.root_entries * 32 div 512;

sector_to_cluster := (cur_sector - data _area) div info.sect_per_clust

+ 2;

next_avail_cluster

This function returns the cluster number of the first free cluster

: following the cluster passed in varisble cluster.
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It examines each



cluster entry in the FAT following the passed cluster, until one is
found that is unused (cluster value will be 0). If there are no more
free clusters on the disk, returns ERROR. (Note: will search through
FAT until comes back to original cluster.) There is no need to worry
about which section of the FAT to examine; next_cluster takes care

: of that.

AN e

function next_avail_cluster(cluster:integer;info: disk_info;var FAT:buf;
var cur_FAT:integer):integer;
var
i,max_search: integer;
finished: boolesn;
begin
j:=0;
finished := false;
if info.fat_type = 12 then (12 bit format)
max_sesrch := (info.sect_in_FAT * 512 * 2 div 3) - 2
else (16 bit format)
max_search := (info.sect_in_FAT * 512 div 2) - 2;

{Note: max_search tells the number of cluster entries in the
FAT. i indicates how many clusters have been examined, so
after i > max_search, have examined the whole FAT. cluster
tells the current cluster being examined. So when cluster
> max_search, have wrapped around from the end of the FAT
to the beginning.)

while (i < max_search) and not finished do begin
i=i+1;
cluster := cluster + 1; {look at next cluster)
if cluster > max_search + 2 then {(wrap around FAT)
cluster := 2;
if next_cluster(cluster,info,FAT,cur_FAT) = 0 then {check value)
finished := true;
end;
if finished then
next_avail_cluster := cluster
else
next_avail_cluster := ERROR;
end;

(
: prev_avail_cluster

: This procedure is like next_avail_cluster, except that it
returns the cluster nunber for the first free cluster which is
before the passed cluster.

[

function prev_avail_ctuster(ctuster:integer;info: disk_info;var FAT:buf;
var cur_FAT: integer):integer;
var
i,max_search: integer;
finished: boolean;
begin
i:=0;
finished := false;
if info.fat_type = 12 then
max_search := (info.sect_in_FAT * 512 * 2 div 3) - 2
else (16-bit FAT)
max_search := (info.sect_in_FAT * 512 div 2) - 2;
while (i < max_search) and not finished do begin
i=i+1;
cluster := cluster - 1;
if cluster < 2 then
cluster := max_search + 2;



if next_cluster(cluster,info,FAT,cur_fAT) = O :then
finished := true;

end;

if finished then
prev_avail_cluster := cluster

else
prev_avail_cluster := ERROR;

end;

change_cluster_num

e .~

: This procedure changes the FAT to update a file chain. new_val contains
: the number of the cluster which is to follow cluster. The offset in the
FAT which contains cluster's information is computed and then changed.
Note: nothing is written to disk.

.

This procedure is used when writing a new chain to disk after an
: erased file has been recovered, or when & new cluster has been added
: to the file chain as a file is being recovered.

}

procedure change_cluster_num(cluster,new_val: integer; info: disk_info;
var FAT:buf);
var
clust_off: integer;
beQin
if info.fat_type = 12 then begin
clust_off := (cluster * 3 div 2) mod (BUFSECT * 512); (compute loc)
if new_val = EOCHAIN then {use this value to indicate file end)
new_val := $fff;
if odd(cluster) then begin
FAT[clust_off) := (FAT[clust_off] and $f) + ((new_val and $f)
shl 4);
FAT[clust _off+1] := new_val shr 4;
end
else begin
FAT[clust_off) := new_val and $ff;
FAT[clust_off + 1) := (FATIclust_off + 1] and $f0) +
new_val shr 8;
end;
end
else begin (12-bit FAT)
clust_off := (cluster * 2) mod (BUFSECT * 512);
if new_val = EOCHAIN then

{S1FDEF Turbo3)
new_val := $ffff;
{SELSE)
new_val := integer($ffff);
{SENDIF)
FAT[clust_off] := new_val and $ff;
FAT{clust_off+1] := new_val shr 8;
end;
end;

¢ write_chain_to_FAT

: This procedure takes s file chain, passed in ft, writes it into the
FAT, and writes the FAT to disk. Because the FAT may be very large,
it is updated.in groups of BUFSECT sectors. Any dupiicate copies
of the FAT are also updated.
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procedure write_chain_to_FAT(ft:file_trace;info: disk_info;var FAT:buf);
var
i,fat_part,fat_size,save_size: integer;
begin
fat_size := info.sect_in_fat div BUFSECT; (sections in FAT}
for fat_part := 0 to fat_size do begin {for each section ..}
it diskread(glbl_drive,info.fat_start + fat_part*BUFSECT, {(read it)
BUFSECT,FAT) <> 0 then
beep;
for i := 1 to ft.length - 1 do (add all file chain elements which
occur in this section)}
if fat_sector_for(ft.chain[il,info.fat_type) =
fat_part*BUFSECT then
change_cluster_num(ft.chainlil, ft.chain(i+1}, info, FAT);
{rnow for the end of chain marker)
if fat_sector_for(ft.chain[ft.lengthl,info.fat_type) =
fat_part*BUFSECT then
change_ctuster_num(ft.chain[ft.lengthl EOCHAIN, info,FAT);
{write this updated section to disk for each FAY copy)
for i := 1 to info.fat_copies do begin
{if the part of the FAT to be saved is the very last section,
then all BUFSECT sectors need not be written. (in fact,
doing so would overwrite part of the directory and part of
the duplicate FAT.) save_size is the number of sectors
to save.)
if fat_part < fat_size then
save_size := BUFSECT
else
save_size := info.sect_in_fat - BUFSECT*fat_part;
if diskwrite(glbl_drive,info.fat_start + (i - *info.sect_in_fat
+ fat_part*BUFSECT,save_size,FAT) <> 0 then
beep;

Procedures for getting back a particular file

.

. Note: there are two large procedures, recover_erased file and

. get_back files. get_back_files is used to choose the drive and
file to be recovered. If the name entered was in fact erased, then
- recover erased_file is called. It contains the routines to find

. free clusters, display them, add them to the chain, and to review

- the clusters added to the file being erased.

display_recover_commands

: This procedure displays the menu for getting back & particular
: erased file.

procedure display_recover_commands;
begin



w i ncow( COMMAND X , COMMANDY , COMMAND _RT , COMMAND _BOT);
clrser;

..................... l)-
riteln(?----=s-eccecannan RECOVERING ERASED FILE i
:riteln(‘F1: Add to File F2: Prev free Clust F3: Next free'c1?st'),
writetn('F4: Toggle Style F5: Prev in File Fé: Nexg :n Filet);
writeln(*F7: Goto Sector sh-F8: Save File F10: Exit');
end;

recover_erased_file

This procedure is the most important one. It processes commands

to find free clusters, to display the data they contain in either
hex/ASCI1 format or in directory format, to add clusters to the file
being recovered, to review the progress so far, to move to any part of
the disk (to either add that cluster, or continue searching from there),
and to save the recovered information from the file that was erased.

e a0 se e

procedure recover_erased_file(fn:long_name;first_clust;: integer;
first_let:char;num_clust,direct_éect,entry_offset: integer;
var data:buf;var cur_FAT_clust:integer);
var
ft: file_trace;
FAT: buf;
fin, finished: boolean;
new_size: real;
style,cur_sector,offset_sector,cur_cluster,file_ptr,i: integer;
sect_to_read:integer;
info: disk_info;
begin
FAT := data; {this buffer just stores FAT info)
ft.length := 0; (file length is initialty 0)
finished := false;
display_recover_ccnnmnds;
offset_sector := 0;
file_ptr := 0;
style := HEX_DUMP;
get_disk_info(info,data);
cur_sector := cluster_to_sector(first_clust,info); {read in info from)
9lbl_sector := cur_sector; (the first cluster)
if diskread(glbl_drive,glbl_sector,info.sect_per_clust,datn) <0
then
beep;
while not finished do begin
if cur_sector <> 0 then {display info)
if style = DIRECT_DUMP then
display_dir_data(data,offset_sector)
else
display_page(data,offset_sector*ZSé);
display_status}(fn,ft.length,num_clust);
regs.ax := 0; {get command)
intr($16,regs);
if regs.ax and $ff = 0 then
case (regs.ax) of
$4900: (page up -- display prev sector in cluster)
begin
it offset_sector = 0 then
offset_sector := style * info.sect_per_clust
-1
else
offset_sector := offset_sector - 1;
ndglbl_sector T cur_sector + (offset_sector div style);
end;
$5100: (page down -- display next cluster in sector)
begin
offset_sector := (offset_sector + 1) mod
(style * info.sect_per_ctust);
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plbl_sector := cur_sector +
(offset_sector div style);
end;
$3b00: (F1 Add cluster to filed
begin
{compute the cluster number)
cur_cluster := sector_to_cluster{cur_sector,info);
{is it used by another fite?)
if next_cluster(cur_cluster, info, FAT,cur_FAT_clust)
<> 0 then
display_in_use_error

{Now check if the cluster has already been added
to the file. Note: even though we mark
clusters in the FAT as used after they are
added (see code which follows), these changes
are only temporary. If the FAT is very large,
then these changes may have been Lost when a
new FAT section was read in. Therefore, need
to double check by looking through the file
chain.)

else begin
fin := false;
for i := 1 to ft.length do
if ft.chainlil = cur_cluster then
fin := true;
if fin then
display_in_use_error
{cluster unused, so add it)
else begin
ft.length := ft.length + 1;
ft.chain[ft.length) := cur_cluster;
change_cluster_num(cur_cluster ,EOCHAIN, info,
FAT);  (mark in FAT that cluster is)
end; {in use. This is temporary)
end;
end;

$3c00: {F2 Find previous available cluster)
begin
(find it)
cur_cluster := prev_svail_cluster(sector_to_cluster(
cur_sector, info), info,FAT cur_FAT_clust);
if cur_cluster <> ERROR then begin
cur_sector := cluster_to_sector(cur_cluster,
info);
offset_sector := 0;
glbl_sector := cur_sector;
if diskread(gibl_drive,glbl_sector, {read it}
info.sect_per_clust,data) <> 0 then
beep;
end;
end;

$3d00: (F3 Find next available ciuster)
begin
{find it)
cur_cluster := next_avail_cluster(sector_to_cluster(
cur_sector, info), info,FAT,cur_FAT_clust);
if cur_cluster <> ERROR then begin
cur_sector := cluster_to_sector{cur_cluster,
info);
offset_sector := 0;
9lbl_sector := cur_sector;
if diskread(glbl_drive,glbi_sector, (read it)
info.sect_per_clust,data) <> 0 then
beep;
end;
end;



$3e00: (F4 Toggle display style)
style := (style mod 2) + 1;

$3f00: (F5 Display previous cluster in file)
begin
{Note: the file pointer is initially set to O.
Thus, if this command is used before an Fé
command, nothing will happen. Once F6 has been
pressed, it will operate normelly. It is the
same in function as the corresponding function
in the display files procedure in file.pas)
if file_ptr > 0 then begin
file_ptr := file_ptr - 1;
if file_ptr = O then begin
cur_sector := 0;
display_file_use(ft);

else begin
cur_sector := cluster_to_sector(ft.chain
[file_ptr),info);
glbl_sector := cur_sector;
offset_sector := 0;
if diskread(glb{_drive,glbl_sector,
info.sect_per_clust,data) <> 0 then
beep;
end;
end;
end;

$4000: (F6 Display next cluster in file)
begin
{Note: file_ptr is initially set to 0, not
to the last cluster added to a file. So the
first time this command is used, will display
the very first sector added to the file. Works
just as the corresponding feature in file.pas)

if file_ptr <= ft.length then begin
file_ptr := file_ptr + 1;
if file_ptr > ft.iength then begin
cur_sector := 0;
print_end_of _file;
end
else begin
cur_sector := cluster_to_sector(ft.chain
[file_ptrl,info);
glbl_sector := cur_sector;
offset_sector := 0;
if diskread(glbl_drive,glbl_sector,
info.sect_per_clust,aata) <> 0 then
beep;
end;
end;
end;
$4100: (F7 input a sector number and go to that cluster)
{This is especially useful when the file may be
very fragmented, and it is known in advance where
certain sections of the file are.)
begin
window( COMMANDX , COMMANDY +COMMAND_RT, COMMAND_BOT);
clrser;
fin := false;
while not fin do begin
write('Sector: ');
readln(cur_sector); {read sector mumber)
{find the sector which begins the cluster
containing cur_sector)
cur_sector := cluster_to_sector(
sector_to_cluster(cur_sector, info), info);
glbl_sector := cur_sector;



ottset_sector := 0;
{reed it)
if diskread(glbl_drive,glbl_sector,
info.sect_per_clust,data) <> 0 then
writeln(*ERROR -- try again')

else
fin := true;
end;
display_recover_commands;

end;

$5b00: (shft-F8 save file)
if ft.length <> 0 then begin
write_chain_to_FAT(ft,info,FAT); (update FAT)
sect_to_read := entry_offset div 512;
if dlskread(glbl drive,direct_sect + sect_ to_read,1,
data) <> 0 then
beep;
{update directory)
entry_offset := entry_offset mod 512;
(first, fix the first letter in the file name)
data[entry offset] := ord(upcase(first_let));
{now, put in the (possibly changed) first
cluster entry)
datalentry_offset+26)

:= ft.chain{1) and $ff;
data(entry offset+27] :

= ft.chain[1] shr §;
{if the file size was changed, update it
to the approxlmate new size. Calculate
the new size as the number of bytes per cluster
times the number of clusters added. (may be off
by several bytes.))

if ft.length < num_clust then begin
new_size ;= ft.length * 512 #
info.sect_per clust;

datalentry_offset+31] := trunc(new_size /
(256. 0'256'256))'
datalentry_offset+30] := trunc
((new_size - 256.0%256*256*data
lentry _offset+311) / (256.0%256));
datalentry_offset+29] := trunc((new_size - 256.0%256*
(datalentry_offset+30] + 256.0%
datalentry_offset+31})) / 256.0);
datalentry_offset+28] := trunc(new_size - 256.0%
(datalentry_offset+29] +
256.0*datalentry_offset+30) +
256.0%256%datalentry_offset+31]));
end;
if dlskurlte(glbl _drive,direct_sect + sect _to_read,1,
data) < G then
beep;
end;

$4400: (F10 exit)
finished := true;
end;
end;
end;



display_get_back_files_commands

e Ay

This procedure displays the menu for choosing erased files
to recover.

[P T,

procedure display_get_back_files_commands;

begin
wWindow( COMMAND X, COMMANDY , COMMAND_RT, COMMAND _BOT);
cirscr;
writeln(t---v-e-mccuene GET BACK AN ERASED FILE-=------vcs-oomcacone )

writeln('Fi: Change Drive F2: Choose File F10: Exit*);
end;

<
: get_back_files
: This procedure processes commands to choose an erased file. If the
: directory entry is found for the erased file, then this procedure
: colls recover_erased_file.
)
procedure get_back_files(var data:buf);

var

finished:boolean;

regs: result;
direct_start,ﬁrst_let_pos,fike_loc,direct_sect,old_size,
first_clust: integer;
old_ size_rt: real;
info: disk_into;
fn: long_name;
first_let: char;
FAT_clust: integer;
begin
finigshed := false;
display_get_back_files_commands;
fn = 20,
get_disk_info(info,data);
direct_start := info.fat_start + info.fat_copies*info.sect_in_fat;
vhile not finished do begin
display_status;
regs.ax := 0;
intr($16, regs); {get commands)
if regs.ax snd $ff = 0 then
case (regs.ax) of
$3b00: (F1 new drive)
begin
glbl_sector := 0;
get_new_drive(data);
get_disk_info(info,data);
direct_start := info.fat_start +
info.fat_copies*info.sect_in_fat;

display_get_back_files_commands;
display_status;

end;

$3c00: (F2 new file)

begin
get_file_name(fn);
display_get_back_files_commands;
(find first tetter in file name)
first_let_pos := last_pos('\',fn) + 1;
first_let := fnlfirst_let_posl;
{change it to the erased indicator)



fn{first_let_pos] := chr($e5);
{search for the directory entry)
glbl_sector := direct_start;
if diskread(glbl_drive,gibl_sector,BUFSECT, data)
<> 0 then
beep;
file_toc := search_for_file(fn,info,data);
if file_loc = ERROR then {not found)
beep .
else begin
{directory entry found. Find its old size
and old first cluster)
FAT_clust := -1;
clrser;
direct_sect := glbl_sector;
first_clust := datalfite_loc+26] + 256*
datalfile_loc + 271;
otd_size_rl := ((data(file_loc+28] +
data(file_loc+29)*256.0 +
data[file_loc+301%256.0%256 +
data(file_loc+31)*256.0%256.0%256) /
512.0) ;
{bytes divided by 512 = sectors)
old_size := round(0.49 + (old size_rl /
info.sect_per_clust));
{= number of clusters)
writeln('Need to get ',old size,' clusters');
{if first cluster is in use, then the file
is damaged)
if next_cluster(first_clust,info,data, FAT_clust)
<> 0 then
writeln('file is Partly Damaged');
delay(2000);
recover_erased_file(fn,first_clust,first_let,
old_size,direct_sect,file_loc,data
FAT_clust);
display_get_beck_¢files_commands;
display_status;
end;
end;
$4400: (F10 exit)
finished := true;
end;
end;
end;
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$4000: (F6)
get_back_files(buffer);
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THR—BUREIXEORREF. EERLEFRENERAEN T EROEEES. 0
RE—TER,IBRB-ANER, UK., XBREFEELS ML 800, 2YTIHERBR
BIOS EBRMEHKR.

. This file contains routines for reading and decoding
. the partition.

3 get_new_hard_drive

: This procedure reeds in the number of the nard disk from
: which to read the partition information. 0 is for the first
: hard drive, 1 the second, and so on.

)
procedure get_new_hard_drive(var disk_num:integer);
begin
window( COMMANDX , COMMANDY , COMMAND _RT , COMMANDG _EOT);
clrscr;
write{'Number of hard drive: ');

readin(disk_num);
end;

<
: decode_partition

: This procedure decodes the partition information. See the text
: for details.

>
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procedure decode_partition(disk:integer;var dsta: buf);
const
TABLE_OFF = $S1be;
var
i: integer;
begin
uindOH(LFTSCRN,TOPSCRN,RTSCRN,BOTSCRN+1)i
cirscr;
writeln('Hard disk: *',disk,' Sector: 0 TYrack: 0
for i := 0 to 3 do begin
write('Partition ',i+1,*' is ');
if date[TABLE_OFf + i*16] <> 380 then
write('not ');
writeln('active');
write('It is ');
if datalTABLE_OFF + i*16 + 4] = 1 then
write('a 12-bit FAT ')
else if data[TABLE_OFF + i*16 + 4] = & then
write('a 14-bit FAT ')
else
write('not a ');
writeln('DOS partition');

writeln('It starts at side ‘,data[TABLE_OFF + i*16 + 11,' gector !

datalTABLE_OFF + i%16 + 21,' track ',
datalTABLE_OFF + i*16 + 31);

Side: 0');

writeln('lt ends at side ', data[TABLE_OFF + i*16 + S],' sector

data[TABLE_OFF + i*16 + 61,' track !
datalTABLE_OFF + i*16 + 71);
end;
end;

(

: display_part_commands

: This procedure displays the partion examining menu.

)

procedure display_part_commands;

begin

uindou(cmuox,cmuov,cmno_n,cmun_sor);
clrser;
writeln(te-sc-ceeecmenann. EXAMINE PARTITION TABLE

writeln('F1: Choose Drive
end;

<
: partition_dump

processes commands.

this procedure uses a BIOS disk read call.

N e o3 00 w4 ss es 8

procedure partition_dump(ver data:buf);
var
finished: booleen;
regs: result;
disk: integer;
begin
finished := false;
clrser;
display_part_cumnds:
while not finished do begin

F10: Exit');

This is the main procedure. It reads and displays data, and

Because the partition record can not be accessed through DOS,



regs.ax := 0;
intr($16,regs); {get command)
if regs.ax and $ff < 0 then
case (regs.ax) of
$3b00: {F1 new drive)
begin

get_new_hard_drive(disk);

display_part_commands;

{set up registers to read the disk using
a8 BICS call. Note that hard disks are
nunbered starting with $80)
regs.ax := $201;

regs.dx := $80 + disk;

regs.cx := 1;
regs.es := seg(data);
regs.bx := ofs(data);
intr(s13,regs); (read it)

decode_partition(disk,data);

end;
$4400: (F10 exit)
finished := true;
end;
end;
end;

WA BT, LA part. pas B ZF R, RIS explorer. pas Him F¥3) .
FE display—start—screen , #§ i .

writeln('F7: Examine Partition')

R,

{$! b:part.pas)

AR B AL END.
FEEBFH) case iFA T

$4100: (F7)
partition_dump(buffer);

ik %1% EXPLORER, X EMA B, RE URKFER FHHRE.

EFSITES.

REERAAIREK.

cHREHFEGTEKNUE. X DOS 4 K, B &R FAT 268, %&EH N H %3
RHTEK.

« ARFRMT 03%.038.1 8K HAEA BIOS ik 4 K %,
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LEAUAIAATEFERA BUER—TTREASEER. flm WRERREL
AT AN R XA RE, REERE ERI - AHENZHR, KDEXT 4 H XHH
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BRI
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Volume in drive B has no label
Directory of B:\

COMMAND COM 23210 3-07-85 1:43p

. tRARRARR <DIR> 15-3
This is <DIR> 7-22-0103 18:55p
a disk <DIR> 7-22-0103 18:55p
title <DIR> 7-22-0103 18:55p

1-0107 19:63p

<DIR> 7-22-0103 18:55p
PART CoM 30549  6-05-86 1:46p
7 File(s) 308224 bytes free
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{modifies the names of DOS internal commands)
program make_new_commands;

{SIFNDEF Turbo3)
uses dos, crt;
{SENDIF)

const )
NUM_CMDS = 20;

type
{stores a command name)
name_str = stringl6];

{stores offset, original, and new command names. Original name
is never changed.)
command_info = record
offset: integer;
old name: name_str;
new_name: name_str;
end;

(stores info for each command)
commands = array[1..NUM_CMDS) of command_info;

(for checking DOS version)
ver_str = stringl[4];

{for reading from disk)
buf = array[0..5119) of byte; (40 blocks of 128 bytes)

var
cmd_‘file: file;
cmd_name: string(14];
cnt: integer;
emd_list: commands;
buffer: buf;
cmd_offset,old offset: integer;
ver_num: ver_str;

initialize_cmd_list

This procedure sets up the offsets and original command names for the
command list.

Just uses the major commands. Could be changed to modify all of the
commands or error messages as well.

o ke ee s a0 an e e es o

Note that there are two new commands, CALL and CHCP, for DOS 3.30.
Their offset must be adjusted for.

procedure initialize_emd_list(var cl:commands;ver_num: ver_str);

var
i: integer;

begin
cl[1].offset := 0;
cl[1).old_name := 'DIR’;
cl[2].offset := 7;
ct{2).old name := 'RENAME';
cl[3]1.offset := 17;
cl(3]1.old_name := 'REN';
cl4].of fset := 24;
cl{4].old name := 'ERASE';
cl[5].offset := 33;
cl{5].old_name := 'DEL';



cl [6].offset := 40;
cl(6].old_name := 'TYPE';
cl{7).offset := 55;
cl{7]1.old_name := 'COPY';
cl (8] .offset := 72;

cl (8] .old name := 'DATE‘;
cl[9].offset := 80;
cl(91.0ld_name := ‘TIME®;
cl [10).offset := 88;
cl{101.0ld_name := 'VER!';
cl[11).offset := 95;
cl{11].0ld_name := 'VOL';
el[12).offset := 102;
cl121.0ld_name := 'CD';
cl{13).offset := 108;
cl[13].0ld_name := 'CHDIR';
cl[14] .offset := 117;
ci[14).0ld_name := 'MD';
cl (15).offset := 123;
cl{15].0ld_name := 'MKDIR®;
cl[16] .offset := 132; :
cl{16).old_name := 'RD‘;
ct[17) .of fset := 138;
cl{17].old_name := 'RMDIR';
cl{18] .offset := 173;

cl {18]).old_name := 'PROMPT';
cl{19).offset := 183;
cl119).0ld_name := 'PATH';
cl [20] .0ffset := 245;
c1[20).otd_name := 'CLS';

{Adjust offsets for DOS 3.30.)
it (ver_num = '3.30') or (ver_num = '4.00') then
for i := 2 to 20 do
clli).offset := cl{i).offset + 16;

[4
: make_string

This procedure reads four bytes from the buffer and converts them to
string format.

[V IPrErN

procedure make_string(var st: ver_str;var buffer: buf;offset: integer);
var

i: integer;
n: ver_str;
begin
for ¥ := 1 to 4 do
nlil := chr(bufferfoffset + i - 11);
8t := copy(n,1,4);
end;

get_ver_num

dentifier. The identifier is returned in ver rum. Returns ERR! if no
dentifier is found. -

e en we an we oy

This procedure reads the command file and checks for the version number
1
i



procedure get_ver_num(var ver_num:ver_str;var buffer:buf;var cmd_file:file);
begin
blockread(cmd_file, buffer,40);
make_string(ver_num,buffer,3839);
if (;er_nun <> 2.00') and (ver_num <> '2,10') then begin
make_string(ver_mm, buffer,3993);
if ver_num <> '3.00' then begin
make_string({ver_num,buffer,4283);
if ver_num <> '3.10' then begin
make_string({ver_num,buffer,4571);
if ver_num <> '3.20' then begin
make_string(ver_num, buffer,5003);
it ver_num <> '3.30* then
make_string(ver_num,buffer,b4864);
if ver_nmum <> '4.00' then
ver_num := ‘ERR!®;

end;
end;
end;
end;
end;
<
: get_offget

This function takes the version identifier as its argument and returns
the location of the command table. 5120 bytes are subtrected because
they have already been read in to determine the version number.

[ T,

function get_offset(ver_rum: ver_str): integer;
begin
if ver_num = '2.00' then
get_offset := 14794 - 5120
else if ver_num = '2.10' then
get_offset := 14813 - 5120
else if ver_num = '3.00' then
get_offset := 18794 - 5120
else if ver_num = '3.10' then
get_offset := 19473 - 5120
else if ver_num = *3.20' then
get_offset := 20017 - 5120
else if ver_num = '3.30' then
get_offset := 21348 - 5120
else
get_offset := 32965 - 5120;
end;

make_string2

This procedure is exactly like make_string, except that it returns a
string of type name_str.

W s e e ss e gm

procedure make_string2(var st: name_str;var buffer: buf;offset,
len: integer);
var
i: integer;
n: name_str;
begin
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for i := 1 to len do
nli] := chr(buffer{offset + i - 11);
st := copy(n,1i,len);
end;

read_commands

o N

t This procedure reads through the command file until it comes to the
: portion containing the command table. It then reads the names stored
: in the command table. '

.

procedure read_commands(var offset:integer; var cmd_list:commands;
var buffer:buf; var cmd_file: file);
var
i: integer;
begin .
while offset > 5120 do begin
blockread(cmd_fite, buffer,40);
offset := offset - 5120;
end;
blockread(cmd_file buffer, (offset + emd_list [NUM_CMDS].offset) div
128 + 1);

for i := 1 to NUM_CMDS do
make_string2(cmd_list[i]).new_name,buffer, offset +
cmd_Llist(i}.offset,length(cmd_list(i]l.old_name));
end;

(¢
: display_commands
: This procedure prints out the original and new command names.
)
procedure display_commands(cmd_list: commands);
var
i: integer;
begin
clrser;
writeln('# Old Command New Commard');
writein;
for i := 1 to NUM_CMDS do begin
write(i);
gotoxy(8, i+2);
write(cmd_list[i}.old_name);
gotoxy(25, i+2);
writeln(omd_List[i).new_name);
end;
end;

prepare_to_write

: This procedure repositions the file pointer to the beginning of the
: command table section.

)
procedure prepare_to_write(offset: integer;var cmd_file: file);
var
buffer: buf;
begin

offset := offset + 5120;
close(cmd_file);
reset(cmd_file);

while offset > 5120 do begin
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blockread(cmd_file,buffer,40);
offset := offset - 5120;
end;
end;

¢
: modify_commands

»

This procedure prompts for changes to command names. It ch?nges all
new names to uppercase commands. You may want to remove this feature.

[P

procedure modify_commands(cmd_List:commands;var buffer:buf;
var cmd_file: file; offset:integer);
var
i,J: integer;
changed_name: stringlé];
begin
repeat
display_commands(cmd_List);
write('Enter # to change, or 100 to write, or 200 to exit: ');
readln(i);
if i = 100 then
blockwrite(cmd_file,buffer,(offset + cmd_list [NUM_CMDS].offset)
div 128 + 1)
else if (i > 0) and (i <= NUM_CMDS) then begin
write('New name (<Return> to restore original): *);
readin(changed_name);
if length(changed_name) = 0 then
changed name := cmd_list(i]l.old_name;
for j := 1 to length(emd_list{il.old_name) do begin
omd_List(il.new_name{j] := upcase(changed nameljl);
buffer[offset + cmd_Llist{il.offset + j - 1] :=
ord(upcase(changed_name(j]));
end; -
end;
until { = 200;
end;

begin
clrser: ' .
writein('==sz=====2z=2=2=p0% Command Chunscl ');
writeln;
writeln;
writeln;
write('Enter the name of the COMMAND.COM file to change: ');
readln(cmd_name);
assign(emd_file,cmd_name);
reset(cmd_file);
get_ver_num(ver_num,buffer, cmd_file);
writeln('version is DOS ',ver_num);
initialize_emd_list(cmd_List,ver_num);
delay(2000);
if ver_num <> 'ERRI' then begin
cmd_offset := get_offset(ver_num);
old_offset := cmd_offset;
read_commands(cmd_offset,cmd_List, buffer,cmd_file);
prepare_to_write(old offset,cmd_file);
modi fy_commands(cmd_List, buffer, emd_file,cmd_offset);
end;
close(cmd_fite);
end.

BAZBRF, U newemmds. pas £ 7748, 3%, UEMA SR, 575, B—RiEfTES, BAF
#E COMMAND. COM {§— K % [ , %4 fm #% B COMMAND?. COM, XHEFTHEFRAHR,
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;disp_msg

Displays an ASCIIZ string.
Called with:
DS:DX pointing to string
Returns with:
all registers preserved

The color for graphics modes is set up as a constant. You
may wish to make this a passed parameter.

The characters will always be displayed on the screen. To
allow for output redirection, change the interrupt 10h



call to an interrupt 21h, function 2 call, and set up the
registers appropriately.

disp_msg proc near
push ax
push bx
push si
mov bl,FORE_COLOR  ;color for graphics modes
mov si,dx ;point to string
d_m_loop: mov al, [si] ;load character
cmp al,0 ;check for end
je d_m_end
mov ah, Oeh ;print char service
int 10h ;print it
inc si
jmp d_m_toop
d_m_end: pop si
pop bx
pop ax
ret
disp_msg endp
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AX=FRB, FHEHLME 1. BRBY 6(ERFRH).

OIS FIES B H

EfE— P BIEA RS A FNF LT BERAUH IRREZ T — RS
BFHE FEFO—REU— R B LT, TARDBEF—REHFE. FXBLE
Wf&ﬁi#é“)ﬁ%&,mﬂﬂ,ﬁﬁﬁmﬁﬁﬂufﬂ—’i‘)‘tf#b&-—’f‘?Eif?%ﬁﬂ%—-ﬁ‘?ﬁ
®. THZUTEMS ,BEREEE.

—RKRRBERE— . X4 TR ERA* f7.

R 18 B TR b A — A B 4% SO IR B S IS 28 3 P 52 AL R P ——
MOVE,

BRE-BINEGE 8
kR .DOS 2. 0—
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driE . 21h
TheES . 86
PR
AH=286
DS .DX=ASCIIZ JE 154 #1354t
ES.DI=ASCNZ &% 1154t
pIEQCILi
AX =45 1RPY
FEAEE—AFHUER SLBHEFYTRENOFRTREBRE
0, FASHAIRIE 1, 45100 (R BRERED, 5B R, 17CR
HMEH ).

il

B2 S A I O R R BN . REESUIF T 3 ROCIF R B AR BE . MIBR Ri%C
8 SE B0 RSB R YE SO IE ¥ U R ¥ R T R A P THE) . — K RABMIBR — 1 3.
AF RN REE B ALAT % 22,

Bete . BB s
B R

J5iA . DOS 2. 0—
5 21h
hEES .65
V.

AH=65

DS :DX =ASCIIZ 4 & 144t
EE{E:

AX=§1

HIAEROIAIE 1. SREY 200K SAELE D).

EEE S RI R | B JAF0E ]

JR Ak B o 7 R {58 4R R T S R AR SCPFR R YE . R X X P AR T B RS L
YA T HRMBAL, BEM— 1R EXPLORER —H L RIF.
MBRITF XM EATE Wl BB 250 0 T4 P 5045 B Sh T 04 H 0. 0 O A D S 43z

e R B IR 1
A FERRE{
J A . DOS 2. 0—
. 21h
RES .67
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WL
AH =87
AL=H3E1E
1 &X
0 ERtE
1 REBEE
CL=R#GETEERE . RUEBESFEEERFH—#. FERAEN
RLYR 0
DS.DX=ASCIIZ X {§ 4 a4 &l
R {H -
AX=EHRAH
CL=R¥EG R . BUEBEEERTH—H.
FAHHAAE 1. SR 2CCHFREED, SRBREIRED ,SEERT
[,

Bt ARBUE B SO B # it i)
XA AL TRRAT FF
XA R )
}R 4 . DOS 2. 0—
S . 21h
INRES .87
W -
AH=87
AL=%H45
i Aax
0 1% H H3H1 i
1 B E B HAnE
BX =5 FM
CX=0F] (7ot B HART D, MR SRR —8., RER. Ub
BF SHL 11)-+ (4} SHL 5)+ (# SHR 1),
DX=HMPFTEBETH B . B A0E 2P —  BER: (E—-
1980) SHL 93+ ¢ Fj SHL 5)+f ,
W] -
AX =411
CX =03 o] (FriZ HEAMBD . MAFAEE RHH—#,
DX =H G BB ., MR HEE R ha—#,
HHFHAOR 1, 8RHN 1AL FHA TR .6 (RMEH) .,
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IREBIRA /WS

A2 TARRERA/BEERMH T 0OCTL) ., XPHAUSRERIBFEDFE
MEREHEEE /0, R EREECNEZE A R OMLEFH G, BEFHHIEMEL
ERRREE. B4 DOS A NA I0CTL Fii,

IOCTL fyTh B R H MR MR &, B8 EAMHE NRFTIE. ERKN AN EHES
24 ®Eitig,

EXEADEUTABRNEEEE. TE—PRREEN, —PREXHH.

X #tyifia] AR
£ 7=0
fx g X
0—3 RESHM 4 {I(0=A,1=B, % %)
RESHBAL
6 BX R 0
&N MELR
ff7=1
fx g X
0 HEREMEBARENBHE
1 EREMABERENGE
2 HRZUFURE
3 HERMH RSN R
4 3]
5 HFROHEWTRANRE
6 HREAN RS E
8—13 e
14 TRAHLNFABURE
15 R

HRZHEBH R BIRA RS YRR X4 %8 ASCI R, Control —Z RITXHER,
WAREEE /BT —REREBART 8 8RR TR 2R E £ /815,

B RBREER

fiZ .DOS 2. 0—

F W5 :21h

IhREE .68

WM.
AH=68
AL=0
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BX=Fi§

R REREMHR
JfiZs :DOS 2. 0—
F . 21n
RS 68
WHIE .
AH=68
AL=]
BX =F4§
DH=0

DL=ifR &R EF Y ERBNREHE

EEFEHERFY

RIEBEBARS
}R 4 .DOS 2. 0—
W5 . 21h
TheBS .68
WHMHE .
AH=68
AL=6
BX=F4
1 [ .
AL=3F3C 4.
=0CEBIEN XHERZE)
=ithFEBEN XHER 2D
pog:t g2
=0 KMEEWF
=ffth YE&LF

BAEREUG HRA

Mz, DoS 2. 0—

Fi 5. 21h

IheES .68

WA .
AH=68
AL=7
BX=FH

B [E -
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AL=X‘TI# :
=0(ERXHXHLERBZE
=tfh (FEBEH R ZED

pogyt &
=0 RESZHF
=ffh HELIF

REHFHEE —FFESNREE. FHLERKFENER XHREZEPFET
F RS BB UERSN [P HUIR Y BARZEEHRE.

BfE NP REE
kA< . DOS 2. 0—
FidE . 21h
THEES .68
W
AH=68
AL=2
BX=F4f
CX=BEEMNFHH
DS.DX=RFE NI R Xy kéT
BEMH AX = FHH

Bl - BEFHAEET
iRA . DOS 2. 0—
W5 :21h
TiEE S .68
WM
AH=568
AL=3
BX=F1%
X=BEHEHH
DS.DX=BEKM BRI KL
BEME AX=F#HEHH

Bt N &%
}i 4= .DOS 2. 0—
b . 21h
ThEE 5 .68
WHRIE:
AH=68
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AL=14
BL=§E§J%§%!O=@§%"1=A %
CX=FFEMFIH

DS.DX = S1FI M8 1 R o K i 14+

BE.BREEE

#iA . DOS 2. 0—

5. 21h

WA
AH=68
AL=5
BL=IKZh2%,0="{4,1=A &,
X=EEHFHH
DS.DX=2EMHiEm 14t

REHE AX=FHEHH

Bt =R E P REGE

M4 .DOS 3. 2—
b5 . 21h
TRES .68
WRE.
AH=68
AL=13
BL=IKZN 855 ,0=114%,1=A %
CL=97
CH=38
DS:DX=—A 4Ry 4t £
F¥ BFX
0 #HHO o~
1—2 i)
3—4 B
5—6 HEMB--TBEK

-8  EIEMBRE

9—10  HiEHEMNENXYRMER
H—12  RBUEHiss S XA

BEFREE PR
JR4.DOS 3. 2—
“FWT%‘:Zlh
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TheE S .68
WHHE:
AH=68
AL=13
BL=UR#H G, 0=H4,1=A %
CL=565
CH=38
DS.DX=fy & REyIRET ZEM:
F¥ AN
0 BEH 0
1-2 W
3—4  BiHE
5—-6 EEMHR—ITHK
-8 EERNBEH
9—10 EEXHRBHRBE
11-12 BEEHHEHER

BFigitEA.

- FEWRATHWTTIRE DT, F 45, W DOS 3. 0 KU bR AR E ERAO 15 B .
s BEAXHZEETH . XHTHE BB E—HFRS.
ARERBA /B HB & BRITINY.

C XHF—BRENUFUIRE . VLD RSO 3 X1 .

« XHEEE RO BB,

« IOCTL Zh AR 4R 1/0 BT LM .

— 134 —



d &

-

FTNAE LIEM—A R

BFRAERZE YRR KEABFFENEHRE YRERTEFHERER
RYZETH VLA RS AT 41 m R Y162 T BB 8, BB 40 B B E B 1E SO . —
TERBHHATFRE . FHRARTAGAREI TR AEN XK EARRUXAZFS. R
DREFEROEERE, UALHR. £HKHEE—H MOVE BF  SBFTUELEME
Xt T BRAMERI, REAZENTFERRNEKE.

RREETHEZE WAL IR, KIEFUEM PSP 5 T K P W R
XHRWE, KiEFHERE - EERE, IMERRBRE - AEFRELBRENS. EE
A7 81— ERRORLEVEL 4 ) #t AL 8 04 R & s — 4 U 210, Thel 77 R
BFRE LR FREEH X EE.

HEMBR B BFET R REE —1 0, HA HERE R — AR, KERBET
FARERRFC BT HH AT,

LIENEEFES. IR 19 ATFAFEERFREZED.

BEKRE—1BFHFEH
BFERENTETF
FRAHERRER
e . 21h
IRBS 49
WHE:
AH=49
AL=3E [ %
DX=RHHMHH
WEME &0k, AR E B AP R R E.

Wik — A EF
PS5 21h
IR .76
ﬁmﬁ:
AH=76
AL=3K [
REME &I, REEBEEAHZ PR E.

— M EFLB)]:MOVE

MOVE £ AT U 21h, A 86— {6 X M B Ay 4 HUF . MOVE MR E RS,
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THREMGEXH. HT MOVE RE#EIMBBRXHRTUEEER, FEEERMRKY
HE.FHSHMEER EWNR AR,

B MOVE (X TFHR —RXREFASUIIRESN —PHEERIE, HEA
EXPLORER fil & ¥R BAE M F H XA BRI EX LS FENR . 84, il MOVEEFHR
RB|FRT. M5,/ EXPLORER B ENEFIR RN FHR.

M A

move old_neme new_name

{# i} MOVE,
new—name {1 B £ 5[ LA fil old—name @ R[5, {H MR old—name Ll — IR 338 &2 FF 18,
new—name AU RN KR L IFE. Hlm.

move bi\utilities\failsafe.com \f.com

RIBE FRARRAHK

move b:\utilities\failsafe.com b:\f.com

MOVE HAEKRE PSP G4 TEN— F. A%, HERBEBHSH . RITEH—4
HEREHER, A RDEBHSY RILSHER ASCIZ T8, R EEXNERL T
REEY F AR BATHUT . RIGITEI— {3 8. MOVE Ll — R ERBLH, 3% MOVE BT
IEEMREN 0, K2 % 1.

MOVE & —4 COM (. BN T 4 PSP B i35, B2/% X org 100h Frif., H AT R
JIREE, U B A BB E, ERERERERBANE FRNER—-IRIABFEEEY
jump 4, ﬁ#&ﬁﬂ?ﬁ@&&@],ﬂﬁﬁm?iﬂﬁﬂf?x%ﬁﬂiﬁ&mﬁd\,ﬁ_’.ﬁ?ﬂéﬁﬁﬁﬁ
EER.BFARLBEFHF BTG CXEAR S —F X, COM XHHRITH  MARFESS
1 (4] PSP, iff EXE 3C {4 #4714, DS £ ES #4 4 PSP,CS.IP.SS £ SP BRENEERFLALH
. BHBEFROBLMUH, FUBRFREHLEES.

EE .S TFEFBAA - rea 4, TRFHBE— A TREEAEFEAGR
EHER.

E1Z—TF 5 14 By disp—msg B4R FE, T B IE S BT 48 [ R A 44T, 4T L 4
WA 0453, find—next—space H] find—next—char F¥EsH.

THREFE.:

;MOVE . ASM

'
;This program moves files from one directory to another, renaming
;them in the process.

’
iThe format is: MOVE old_name new_name

.
i1f & drive name is specified in old_name, new_name must hese the
;same drive_name.

,
;This is set uw to be & .COM file,

- 136 —

v

R

)



PARAM_START equ 8th
PARAM_LENGTH equ 80h
SPACE equ 20h
RETURN equ 0Och
FORE_COLOR equ 3
gemmme e BEGINRING-----=---=---=~
code segment
assume cs:code,ds:code
org 100h ;make this a .COM file
move: jmp main_code
jommeswsmeean-- DATA--=--=--c--=c--ccenmane

;Note: data is placed here to make assembling more efficient

old_name dw ?

new_name dw ?

old_attr dw ?

improper_name_msg db 'Improper file name', Oah, Odh
db '0 files moved', Oah, Och, 0O

missing_msg db ‘Requires source and test file names', Oah, Odh
db '0 files moved!, Gah, Odh, O

ok_msg db '1 file moved', Oah, Och, 0

P Rl MAIN CODE---=---=----==n-
main_code: mov ax,cs ;set up segment registers
mov ds,ax
mov es,ax

mov cl,ds: [PARAM_LENGTH]
mov ch,0
mov bx, PARAM_START
jexz missing_filename ;no params
call find_next_char ;find old_name
jexz missing_filename ;no params
mov old_name, bx
catl find_next_space ;find end, to make ASCIIZ
jexz missing_filename ;N0 new_name
mov [bx],byte ptr 0 smake ASCIIZ
call find_next_char
jexz missing_filename ;NO new_name
mov new_name, bx
call find_next_space
mov {bx],byte ptr 0

S ereeeeeneciteiarancer et

; Do the move

i

move_it: mov dx, old_name ;perform DOS interrupt
mov di,new_name
mov ah,56h
int 21h
jne move_ok ;check for error
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improper_names: lea dx, improper_name_msg ;display message
mov al,1
jmp move_end

missing_filename: lea dx,missing_msg

mov al,1
jmp move_end
move_ok: lea dx,ok_msg ;print message
mov al,0
move_end: catl disp_msg
mov ah,4ch ;terminate
int 21h
joomeme s SUBROUTINES---~---=----~

;find_next_space
; returns offset of next space or return or 0
H starting offset in 8X

H count in CX

; result returned in BX

H CX decremented by characters examined

£

find_next_space proc near

push ax

f_n_s‘_loop: mov al, [bx] ;load character
cmp al,SPACE ;is it a space?
je found_space
cmp al ,RETURN ;is it a return?
je found_space
cmp al,0 ;is it a2 0?
je found_space
je found_space
inc bx ;keep on looking

Loop f_n_s_loop
found_space: pop ax

ret
find_next_space endp

; find_next_char

; returns offset of next non-space, non-return, non-0 character
H starting offset in 8X

H count in CX

H result returned in BX

; CX decremented by characters examined

’

find_next_char proc near
push ax

f_n_c_loop: mov al, {bx) ;load character
cmp al,SPACE ;is it & space?
je cont_Lloop
cmp al ,RETURN ;is it a return?
je cont_Lloop
cmp al,0 ;is it a 0?
je ’ cont_loop
jmp found_char

cont_loop: . inc bx ;keep on looking
loop f_n_c_loop

found_char: pop ax
ret

find_next_char endp
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;disp_msg
displays an ASCIIZ message
offset of message in DS:DX

disp_msg proc near
push ax

push bx
push si
mov bl, FORE_COLOR
mov si,dx spoint to string
d_m_Loop: mov al, [si} ;load character
cmp at,0 ;check for end
je d_m_end
mov ah, Oeh ;print char service
int 10h ;print it
inc si
jmp d_m_loop
d_m_end: pop si
pop bx
pop ax
ret
disp_msg endp
code ends
end move

WARXBEFH U move. asm £ 7 &, Ri%, W4k, H . B0 “no sack” B 45,
EXE2BIN {8 B AR, —1 COM X {f, £33 B F.

masm move;

tink move;

exe2bin move

rename move.bin move.com

H—T8F. BREXHMER EERZMERLXH. f MOVE 1 EXPLORER f&% —
TH®., B, ] EXPLORER MR BBk, R/5, /] MOVE % B %, X4y B R —1
X#—#. RS/ EXPLORER ¥ R H 2RI,

Xfrfetnt, h FIEH RXRN B~ FHEN ShBRXHERA), HBR T RAS
FRURERXHEREABRERT . REBERARE, X H SRR ERED. THE
RANENT-ERBLEBE. ERERE, W R IRG R, B BURR A ZRBUR eSh,
HAERUETVERBARNY. KEE RO HRARE, BEL0E R,

B, {88 ¥4 H % \BUSINESS\FINANCES\BALSHEET R8T A AMBEER.
BEREHRD, BB RERHRE, H 88 \BALSHEET B 5, 4 & \BUSINESS\
FINACES\BALSHEET {30, A W S i kA B K B9 B 5.

BEFTES:

cHLR EHREFHERTRERE. RIS HH L+,
BEFNYELBANRIESER.

+ COM L4 L) org 100h FFif,

X RRERFO TG ECRARER.
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HHhAE H o X

DOS B £ W78 B 3 24 484 B 3 0 A, B L AR AR IE 0 X LT B, 7 AR
BEAPMOBERTFREERTRHEERGELR. F—AFTHEITLAEBR, £XE, FR¥EE
EHBUAMBRER, EERENRELWERRERERER. Ba, B—TEHAEF
DIR2,

& 57 FofiER B3

LA BR B SR 875 DOS i) MKDIR #I RMDIR &AM, RA 2 E R BME.
LU H R E R ARBMER .

BE-BUFHF
k4 .DOS 2. 0—
upw'r%:zm
thRE-S .57
WHMHE:
AH=57
DS.DX =2V FHRM ASCIIZ L L. BRBXREHRE
FREMEHZR,
B [
AX=H1RT
HHEHAUMLE 1. iREN SRR, 5AEATED .

BE-HBRFEF
AERBERRYWER
PR —FEEHZR
AR4 . DOS 2. 0—
S . 21h
IhRES .58
WA
AH=58
DS:DX = S B B 9 ASCUZ ZFH 4. BBELTEEHRE
B 4HTH R,
B EH
AX=8R TS ‘
HAHEHEALE 1. $5i%5% BCRBEEID,  5CGEAMA), 16 CREE
BUETER).
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HHETER

YT E SRR R R E R R B R, B, &I b.worms, DOS B
%47 B IR 338 B R PR LN ‘worms"#y 0. FHEATH b: \worms,DOS WL 7 B WBAER
H 2 R 4505 “worms” ) 44

Wi . FERYUWER

J§i 4 . DOS 2. 0—

#5210

M-S .71

WA -
AH=71
DL=WKZ T, 0=H¥E,1=A%
DS.SI=Ji FINFH 64 FHXMKE . EROBIESHE—BE XX
KA BZR .. REEA L E R ASCIZ £F.,

pIEACIET- I
AX=H{R1B
DS.SI=4HIH R #) ASCUZ ZZH 4. T - FESHERE .M
R ZUVBEKEIET . WTEREUREREFHE. AEEERD
BHE M\,
EHEHOLE 1, 43N 15(AL R KBS RE).

AR . B 4 E
4 . DOS 2. 0—
W5 21n
HEEF 59
T
AH=59
DS:DX = £t 37 3§ B ) ASCIIZ & F 8354, BBLTHRERE
RN H .
B -
AX =GR
FHEEN R 1 $RBY 3 RERED.

RREFRPr 4

FIRBREZH XM FHERT . RER RO L PR S — 4w, A 3
ALFHF . BUIm, FTLUBE % b.utilites\failsafe. com 3 % . e7 e XHEAYM ZRRBEHRY
B, 7 AR LA T4 (B, *.e? e P FERR22722227 7 ), HEEF LA RIA.
REANFEZE s s R. R AP UC RS, B o 4 J] — 4 Ay
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B

4.

IHFRIE R E R, EXHFHEF N BIAPEAREFEE . XHPIEFTE DTA

° WU EBRERICAHBE, E¥XH REXHF REXHNERIHY T, BTERE

T E-RREAGSTSYCEFEERER WL IHTLEREN.

THERZE DTA {5 B K. MRE B RERPA R, RSB WHEER. sim,
BT R DL AR SO BURIF 3 — MR R AR A B — M. B -8 21 4

FIHHREAXRICR, SEEX BN MO, ABESGBR A EE L,

e
0

1—12

14—15

16—17
18—20
21
22—23
24—25
26—29
30—43

I S B RER T, ERGH TR — PR R, RE BT 38R F—

A RS ST T

2 X
IREN2R 1=A,2=Beceser
RSN, FEEEDSRBREE. M5 Tl 8.
BENTEAZR. AEEIRXGEATREHR A, TRER
AFEEHRTXHERTGEE LT, N TR .
XHFZEERTHUE, F—TEHRRAZ O, F R 1, Ui
R XM HBEEMBRHFHELE S, BIRERIA X,
FHE-PERXHRE BLARHUER L.RAER—IMHEX
H, ERAFULR. BRE—PE¥H, HUBL 2,
BHRGERME
R
BRI XHHRE. BRXEERPHN—#%.
X, #5H RPN,
XHFHM. #B5HR P8,
XHFFHH., ERFEERE.
IAEX ) ASCLIZ 7. FHY RE, N EE LMY BL W

MER. REEHZ#HIMA— B, B DIR2. COM, KL DIR2 . CO
M,

R FRERJPYHE PR H

MiZ .DOS 2. 0—
WS . 210
e .78
AR
AH=78
CH=0
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CL=X#rREH BASEERTHBA 4.0 0, REIFIE¥ X,
RERT.RARTERUUGAHERLEIFHXHF. mRRETH
i, REE BB RA,
DS DX=ASCIZ X RAM . TREKDNFHNBRBETF. BET
KELWSRER. LALKHLXHEZBRR. B, 4 v, » HHH,0.
RIKH .

R .
AX=H5RMG
X {5 87 DTA § :
LHEEMME 1. SBREY 2(XHFRRIDM ISEEEHERX
.

REEFRERF TP RS
LAC LA FE 210, ThAE 78

Jsi A .DOS 2. 0—
T 5 :21h
ThEES .79
0 . AH=79
18[54 .

AX =¢84

XS B A DTA

%ﬁ%i&&ﬁiﬁ L, HREN 1I8EELH TR,

DIR2, —/ B R ETHIERF

DIRZ /i B RER U, XA W D185 DIR Hl HE TR RS XM BEXH
MERXE, REFARHLE: RMITHORA AN ERXARER BT BRI,
A

dir2 file_pattern -options

3 {# A DIR2,
I#ﬁﬁﬂﬁﬁﬂ%ﬂﬁﬁ@%,J‘c#&i\."xﬁﬂ%%&,id‘bﬂi@ﬁ’x#%ﬁiﬁ. bt
B hod,p, EEHRBTH ML (—), hfod Reg—EfEA. BENRITHRE AR

ITEPE R34 ,p WERBTRXBZ EEERE LRI —RESERR, RITEI X%, BRHEA
JI<DIR>T.

Bl HRBEDBFEFU m FEMFHE R, WmF R

dir2 b:m*.* -d

R LN H R NAMES T 8 R P8 54300, 0 F i
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dir2 names\*.*

DIR2 BEFFRE—THRRIAMI LT~ ERBIIFH A9, B, DR2 PR
BATTS Y HBA B MR * . % EEHERI UBEERFAXHRAAER
TE, ERFKFTERHEE. hHdRAB—BER . EHEIMHHURES.

DIR2 e HE ST, X B RN ASCILZ ZH 8. R/EH IR DTA BT RS DTA
frB. K7 PSP Ryl A (U B R 80, HA—EEAH IR DTA B+, HMRR K S AT~
TEFRHAERB DTA WET  BAFROTA MEREBEENT. RS . HAFHRE—
ARTFH E WA, WITEO & B EA RS, T R X 44, FEEE R IR
TP EZEFRFHEIRAYERHNIE. FRERUEFFREREFHA BT, @
REET h R RE NERE R,

B-RERIERITHNHTH. ERBTEHFEET, NERH 24 78 B R —1“Press any key
to continue” B B, BT RFH FH/FdriR. Xy BIOS FR Y FUTRER .

TEXHEE, EEXHRTTFER WBR“<DR>", RETNEENRTBE F—
7.

ER.ARNHSREAREHE M EBIRE A ERRE,

print—it $YFTRJF B main—loop MATRFMSE . BABWE WA main—loop BJE
EEEAERR—TFEF. ERA—PHAK. ILTHA main—loop SR T IS IRLH
Einx.

FHHEGEEBY 1L, ENN o,

;DIR2.ASM

::This program examines the disk directory and, {ike DIR, prints out

;names matching a pattern. As an option, it will print out orly

shidden or directory files. It also has an option to pause after
;every 24 lines.

;The format is: DIR2 [file pattern] [- or / [h or d] 1
;For example, DIRZ C:*.COM -hp will list all hiddar oM files
ion the C drive, pausing every 24 lines. Only ome flag (- or /)

;should be used, even if there are several options.

r
;This is to be set up as a .COM file.

P CONSTANTS----vcmmmncene
PARAM_START equ 8th
PARAM_LENGTH  equ  80h
SPACE equ 20h
RETURN equ  Odh
FORE_COLOR equ 3
FLAGT equ /¢
FLAG2 equ 'ee
LINES_PER_PAGE equ 24
ON equ 1

OFF equ 0
ALL equ 0fth
DIR_ONLY equ  10h
HIDDEN_ONLY equ 2

— 144 —



"code segment
assume cs:code,ds:code .
! org 100h ;make this & .COM file
dir2: jmp main_code ;90 to main code
R e DATA---=--=vomecommmnnns

.
;Note: data is placed here to make assembling more efficient

pattern dw ?

attr_mask b ALL

pause_option db OFF

default_name db te.er 0

error_msg db ‘0 files found', Oah, Odh, 0

pause_for_key db t----Hit any key to continue----', 0

dir_msg db ' <DIR>',0

new_Line db Oah, Odh, 0

it MAIN CODE--------vv--nn-

main_code: mov ax,cs ;set up segment registers
mov ds, ax

mov cl,ds: [PARAM_LENGTH]

mov ch,0 i

mov bx,PARAM_START

jexz  set_defaults ;NO parsms

call find_next_char ;find psttern or option flag

jexz  set_defaults ;nO params

mov al, [bx] ;what is char?

cop al,FLAGY ;is it a flag?

je options_def_name;yes => read options, and
cnp al,FLAG2 ;get the default pattern
je options_def_name

mov pattern,bx ;pattern starts here

call find_next_space ;find end, to make ASCII2
mov [bx],byte ptr 0 ;make ASCIIZ

jexz  start_loop ;no options, use defaults
call  find_next_char

jcxz  start_loop ;no options, use defaults
mov al, [bx]) ;is the character an

cmp al,FLAG? ;option flag?

je rd_option ;read the options

cmp al ,FLAG2

je rd_option

jmp start_toop

Call routines to read in options or defaults

et_defaults: cal get_default_name
jmp start_Loop

options_def name: call read_options
call  get_default_name
jmp start_loop

rd_option: call read_options

Peeeon caannsms “erseretseasecnsannee

.
’
.
¢
.
‘
.
’
S

H
; Search through directory as long as possible, printing file names
; if they match the pattern and options.
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;tart_loop: mov si,0

mov ah,2fh

int 21h

mov ax, 4e00h

mov dx,pattern

mov cx, 1ah

int 21h

cmp alt,0

je main_loop

lea dx,error_msg

call disp_msg

mov al,1

jmp dir2_end
main_{oop: cmp attr_mask,ALL

je print_it

mov al,es: [bx1+21

and al,attr_mask

jne print_it
cont_match: mov ax,4f00h

int 21h

cmp al,0

je main_loop

movy al,0
dir2_end: mov ah,4ch

int 21h

Print file name, pause for keystroke
then return to loop.

;si Lline count

;get DTA address, which will
;be 80. Check it enyway.
;result in ES:BX

;find first matching file
;match to all

;was there an error?
;no.
;an error.

;error return code

;display all files?

;yes, so print name

;look at file attribute
;see if it matches option
;yes, so print name

;look for next matching file

;no more files?

ssuccessful finish
;terminate

if necessary,

print_it: cmp pause_option,ON ;check for pause?
jne p_cont
cmp  si,LINES_PER_PAGE ;time to pause?
jne p_cont
lea dx,pause_for_key ;yes, display message
call disp msg
mov ah,0 ;wait for keystroke
int 16h
lea dx,new_Line ;advance to a new line
call disp_msg
mov si,0 ;reset count
p_cont: mov  dx,bx ;offset of file name
add dx,30
call disp_msg sprint it
test  es:{bx]+21,byte ptr DIR_ONLY
. i iis it a subdirectory?
jz p_new_line
lea dx,dir_msg
call  disp msg
p_new_line: lea dx,new_line ;advance to a new line
calt disp_msg
inc =i iincrement ne count
Jmp cont_match ;continue W 'h search
§TTTTe e SUBROUTINES--=~-------uo.

;read_options
;

v
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[resd_options proc  near
push  ax
inc bx ;look at char following flag
mov al, (bx]
call check_options
inc bx ;look at next char
mov al, [bx}
call check_options
pop ax
ret
read_options endp

;check_options
; given a character in AL, sets pause_option or attr_mask
; saccordingly

check_options proc  near

cmp  al,'p’

je set_pause
cmp al,!p!

je set_pause
cmp al,th

je set_hidden
cmp al,'H!

je”  set_hidden
cmp al,'d'

je set_dir
cmp at,'D’

je set_dir
jmp c_o_end

set_pause: mov pausc_option,ON

jmp c_«_end

set_hidden: mov attr_mask, HIDDEN_ONLY
jmp c_o_end

set_dir: mov attr_mask,DIR_ONLY

c_o_end: ret

check_options  end,

get_default_ncne
Becsuse ho pattern was given, just use current directory
in default drive. (*.*)

~e Wi we we

get_default_name proc near
push  ax
lea ax,defaul t_name
mov pattern,ax
pop ax
ret
get_defaul t_name endp

: .
s** place find_next_space, find_next_char, and disp_msg here.
;** Their code is in MOVE.ASM (Chapter: 18).

code ends
end dir2
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BN BRF, U dir2. asm ZHFR LR, WEBRAFE R, . L TR — COM X+ 4%
Bid—H., —gE8ilidIFx.

EFLITEA:

« F &[4 HRE DOS DAL,

© XA H RERIHE LT B R RE H .

cHIFIRB P ERRAPHHFGEERBAR REELEAFIRT - ERZRTFW.
XETIREK 5 B DTA o,
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BT E bR

FECZ RN RAMBVIFRFERS HAFRS. T RS T REMSE. B
MBS NE W LA SE— MRAEN —IRFW . XHAFHET 640K BAREH. 1%
FERE R BN MBI ZIGH 15 KF AT KL EMYLERAH XM 2%, i H DOS 1. 0—
33NEEXNH I, T REMBEMN —FENFMSRY B (U Intel Above Board) 3 Y T,
ks .

HRFFERS

HoPRFEAR AN ZERSBORAUBRT bR RERE R AR, ik
AT LG BT 640K BLE R — AR B A RS 2SR TR 303 . (ECRE L T 718
JFHIBEI I R BER B PR B 7 X SRR R R0 P A TR, U 3 e 0 B OB R
WA iR . LT KRBT, BRI — MR R. Dos MMBH RS, I*
LM—HORBRF. WL EMBAT L EERR.

TR P = BB T W 21h, XETIRELL 16 F4 (—BD)— Ay B A kb
FRERE. THRE T2 MRCAFEGS . UM EF MR EIENRIEAE. B5 CHY alloc TIEEAIM.
YIRE 73 B AL 72 M RLAYTEME RS ERF AR ERNITE CARMIEME. T 74 42
BT RESR B K/D AE R E AR B R 2 B, S AU XA B S A R F b B 2
M SRFHRD—B. A, wHAPERFERER. RRBEF EARBER—1MFE 2BE
FESRR—hE. mMREHT Sk BRBEAL 16, I EBRE, 2B 1, RBERE
ik,

DOS Ml —HEBERICRF B A ERXREEEROE—T) . HFERR K MEREY
2. FEDOS B, R~ 16 Wk, FRITFRTH, NI REMHE 0 FHHE,0 =
HBIA 0%, HEE5RTR— MY, RRHHER 16 TSR, TR R 64K ZH Mk,
BB AL IR i, DOS P B R R REBN B R RT THRN Bk,

Bl . RAE

W7 . DOS 2. 0—

HFIF S .21h

TfES .72

WA -
AH=72

. BX=EAHRHHH

B -
AX =} RLBR IR IR R 4R
BX =R KA ISR B (G 4%
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FAGHMUE 1. EiRBY 7T(RFEEHRERIN, ¥ 8AFEL
).

B AE RIS BCH AR IR
NIFRLFREIRSEH

Jfi 2~ .DOS 2. 0—

5 :21h

A5 73

W
AH=73
ES=ZEHH N RN ESY

b4 EIRFE
AX=FERH
HHEHROMIE 1. SiREN T(HFEHRERT, S (A
i,

AR B BAFRI KN
WA ST K
HHERUFIRE /AL
4 .DOS 2. 0—
FHS :21h
hEES .74
WHE:
AH=74 ‘
ES=E B UH N FROEHT
BX=FIK/N, LA R 4L,
B [E A -
AX=F1RH
BX="] fI B KR K/D G RE KRFERK/NTEAS)
HAHEHAAE 1. 8RB TIRERHBREET) . b s(HERE),
A IR AFRID .,

MAXEHAXM EA R FRBI LN B ATERE—IETESERAREY Y. %
BEWB R 0 MERTHE—PFY.

WRESEE R— T8 EAFE FEBEN RN RBSR— S RERGFE. MR
SrRCIRTD B IHR T8 15 B35 NS skt AB AR,

KB SE V] FITFAE B8 6 B2 B ES $ ) PSP L feeth DY S BEMR . XAEMATIRS
#EZF RO NEREE S BX 1, O, MR RS- E RN ELREBRNEFR
T 28 (R Z ,BX ¥R 0),

ATHFERESMFEESHER. AFHREFHREFX.
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dal

Al = X

e MEETHIBERENEAFMRN R
Jf 25 . BIOS

[Pw?%‘ :12h

P :NA
RE:AX=ERENFHEBIHT Y

T RfFES
SUA AT W SIS A b Frr i as

BE-BET RAEESHRE

MR Z< . AT BIOS

-5 . 15h

INRES 136

ER{E:AH=136

B :AX = RFEHBN T

¥ RIS

VRAMHBEN - REE SO I, AT LR F , H— KRB —
RS, AV E AN UFMBENT REESED ., TESX MO0 IFARITR
FFiEas B A AL TR LS O 2 b A U TGN R T BF 1A i RIS R By
MREHEE T REEF WU I0E. APWER It FEESRTs.

Bl REARE —IRFW YT RIS B 0K/ 16K R RITA T R, B4R
— BT A N 16K, FATATE, 5 T —4 16K, ItfT A, I F &, — K HAEE 16K
KT REAF i o BBLE O A C000.0000 FF i I BAFME MMM/ -4 16K FREBHE O IR
— P EFEEFHSE T C000.0001h, AT S ERNHEMET BEHE 10000GE =4
16K #y 5 —A 7 15) BT {H . 37 — B F BUEAF 8582 5C 0000:0017h 9{H , 3B 44 B TR 48 7E
v RAFfEAR 40170 BSTH A, .

JLRY RA SR A R R A R 8 S50 M 28 0945 M. 11 Lotus/Intel /Microsoft
VRT3 M , (R B EMS, iR H TR 3 340 T 89 1R A

KA EMS, ALt £ F % 7 8% (640K LA EDRYIU-AH4E 16K B N F B E L 8 JkFt
R fFihas, XEH OO METH—PFWAHRE. AT R3S 8 H 8 67n
+.

BRIy At S R G O R AR B4, REY BB, REE —LL 16K %
BAL - EHRFEENFRIER, ZFWRE A FH G, Bt X TS R 4 IR 5
TSR, TR HSERKE EMMEHB— YRS B R T EERI . KT
FHREWEN O FERSHMMTA. WEFEEBERTFANTS, FEHE REEH
=N PERER. Sl (KRR REESERDENAEREOER. FEELKE
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FHEE BRI & 16K, B IR 5 16K M7Ete, BRFMS N 7. BEKA
KLEEFR OB H, SRS AN YRR IR BERE T EEME. BT OER
CO00n FF i , (RIE TR R BV B =BT 11, 4RJ5 HR8E B L0 77 B2 28 #4.5 C800, 0000h—C800,
3ttth FAFTE Y.

BEOI R A T R AR B — A 128K ML RBATR, HBE—F
WS, B RFIER BRETERMREHRER,JINBREL 168, BRIRFER, R
FREWRA X, FINEMEE 4 AR IR O, X8, RTL2 F 5 5] 64K §930
A,

RIS — BT R,
MBS SRR EI N E 0 U ES EENE,
BT RN NSRS RSO A RN R T, TR
BORBFEATIRE, RISER % R 6 0 RE L E.
W FAISR, ARG RN EER LY.
DRFIFUT 67n bk, 5 23 ERE=MAEEMITIRX A, HE 20, 8 53,

mov ah,S53 ;read value for interrupt
mv  al,é67h ;67h and return location in
i 21h ;es:bx

DIBEF B (ES: 000ANEERT 10 FEH) 8 F 155 ACSI 47 8 EMMXXXX0 K32,

DFRBERNRE, WEET T REEERKLE . X0HRBRT LR — A B2

AR T,

BU TR D], B A Y7 b 35 T ZE T 670 B, AR S AH B, $2{RELEE B AH 1,
TENHEREERE L.

HiRg g X
0 B
128 EMM 3K 4 ¥ bk
129 EMM BE {4 ¥ &
130 F il
131 KR FH
132 KRR
133 Fo VI A9 EMM F 80 Br 8 FE W BEERD
134 K L TR
135 RSO BEMEB R
136 TRBHZIE ST
137 ABESTAC 0 3T
138 BRUECORARFHROTHEH
139 FREARRINNYBEE T LK
140 EBHMERT BEEBORS
141 FTREMBRRSERESFEREH X
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142 KREEBREFWREH X
143 KR FI8E

BTRBEIENT REESTN. S EEAXETHZINERREY RFMIK
HERHBFRELE. MRTAZERIDEFTEA P, R HEIBER. £4,D0s K
RERTREES TR RFER  OARMESE DOS FW. BEZRIRFEEMXHE, MR X
M7, rEBAHFERMER.

e -REFREMSRRE
A :EMS
i S .67h
TifES .64
iﬁ}ﬁﬁ :AH==64
B EE
AH=$RIY. $iRMY 128,129,132, ZE BKRCREH ELTHE, N
BHHERO),

B RKREOLE

Ji A . EMS

d1 5 . 67n

Thee s .65

B .AH=65

B EHE .
AH=ERE. #iRM¥y 128,129,132,
BX=WOFHENE. B— P HOERBR LB I NNERSE
4000h; SE =M O ZEJR 75 B 80000 35 IO A8 1 7640 B2 & c000h,

O

it

RE-REZT REMBIHNLRT BEERONE
—3J 16K

I 7 :EMS

F W5 .67h

ke : 66

HAE:AH=66

B
AH=$R1H. $4iRB¥y 128,129,132,
BX=BHMBTHYNE
DX =7F %38 A 88

BIE- SRS BEESRT
B o138 8 F 431 A
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M4 .EMS

a5 .67h

EES .67

.
AH=67

C BX=ESEHEFESITHEE

3B E -
AH=451850, $45i12%% 128,129,132,133,135,136,137,
DX=F1f

ol TG R H BT
YR F — A F i — R G B — 8
A 18 A7 AL TR
ik EMS
67
e .68
W
AH=68
L=% 045 (0—3)
X=HRBM T, FROB—TR OB RE 1 ¥,
DX=F4
ﬁ@ﬁ:
LT 18 AL 5T 0
AH=45{R0, &35 128,129,131,132,138,139,

BiE BT REFMBR
J§ A< :EMS
FE.67h
TheES : 69
FRME
AH=69
DX=BRHHNFHROFH. BRIRAFHRYFAR.
R 1Y
AH=8R. #iR1% 128,129,131,132,134,

BENLTERBFDE RTAREE-"UET BERBNEZARF Y
EXPLORER)., B/R4HE& — M FHMNTF S ERAFHOFRRILAD ., RS, B2 118
BURFTH 0. GIEFHERE RGN BEEEMEN AEIRTHMATEMER. NRIEEHE
0 BRI MR I8 MR AR B AY BEHE A KM FF BB B — B — B B R TR Bk 7
PR KRR TSR T R0 T BB AN TSR, 25, — BB
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SrBLES AR

P}AE R EM KGR HBFH A S

JiA .EMS

5. 67h

i S .70

WHE:AH=70

b1 IR
AH=85{R5, $HiRY% 128,129,132,
AL=]g%5, BUREERAS(LRE 3.1 B8 3), BRUBKENR
ESHLRE 3. 198 1),

Wi REEDERR

J§i7 :EMS

F W5 .67h

s .75

WHE AH=75

I (6] {8 .
AH=§5{R70, $E{%M% 128,129,131,132,
BX=FI{H
BH &% 0

RfE . REFHBAN
J§i 4 :EMS

W5 .67h

HIES 76

W

AH=76
DX =F4§
38 [E] 8
AH=8R1, i8N 128,129,131,132,
BX=0RATFHHNEREAR. XF 0, M FRETF 512,

BAE RBUTAH FH R /MY 3
J& % :EMS
75 . 67h
S .77
WHE:
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AH=77
ES:DI=EF LRI BEXAEE . ZEKPEDSH AXTEHFWR
POFYH . AREMT IK, WA BS BAR ., S, FHAR 104
F¥ K R AEMNF ES.FFF8h,

B [EIE -
AH=&RH. &iREN 128,129,132,
BX={5Z) FM¥. BH & 0.
ES:DI= & K/ME B RAR IR, FHEBEPNE, HEHRHK
BB BXRA2EK,EDIHOFH . RANB - EZRFHE. S
ZERERKAD.

ENTHEERFNGERABFEENT BESSTERIN . RERTRFNES)
BFE-E&RECNIMH TR, LETEEMBIRFH, £ AT RSN, 25
REFFREHBRNLIRE — WA REL G 0TI 2 BB, TINEERY
RAFREBARR — W MRS . SR, B 11— % B RO 2 MRS

REMEIREL P FERER, S FBRESER A~ FME. B LR,
ARG R B B R AT (D e B B R R AL

B RFRAN R BT A Y R M2 A EOR P I G X R
X R Y BB IR S M BT M e .

— BT SEHUAT G L 5 R AR A 3R AR AR 2 AR 17 R0 5T o 097 AR 30 BT T X B R
&,

BiE - RET REMBBRE
fB A . EMS
W 5 :67h
MEES .71
WA
AH=T1
DX=5REMBKNTFH. FHEYHRIERSHBERS.
B B -
AH=8HR1D, 425N 128,129,131,132,140,141

B RV BEESERS

3 :EMS

5 .67h

S .72

W
AH=72 .
DX=5RXAHRSHBEH TR, RENATE 71 85K FHH
B,
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3B 51 -
WRIBRE (F OBRR)
AH=45{R5, 45iRM 128,129,131,132,142,

EMS iR ML EEF IS, FXAITHANEE TN —BILRATHITR. HSE
LIM EMS Fi}. '

BERETEA:

MR ASRHRELCER.TETR.
BFEEANG R ZHEHEARIRLAT. BREFAHO A FEE.
- DOS 3. 3 Y B4 (1% 3. A AT 7iEhs 8.
TREBBEINAN RSB FEEBED.

«EMS G0 R BT B SAThEE.
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Eo+—F BEBRXMEINEER

AR it T R R AR K IR 4 B . IE ¥R7E EXPLORER &3 i) —#, U A1 R B
R A ®- 77k —BIOS J§ i Dos i .BIoS M A Al i . B8 X, DOS A REER— 18
K5, BIOS {{ A AT gy 2% 5T, AW 4 K A fR . DOS A B 85T, KX 0 HHE
HMARFHF—TRE, TERBEY NS KB,

—RDos AR S FHEAENE MNLEMXBK, U ERLRE M+ 4HBEREH
M. JABIOS WA UM Y4 eT4 KB,

B, DOS FME FULEE N, IBRTHNRERT. BHAATEE, LIHEXEIRE
MEHR. AERERRFRAQIFEZ, KRG oot RELIFERBRA—HAT. MARE
X AR R BR AR, T B R 0E E b R RIERR .

RE.EHAEBX
DOS R HEH# R
H TR R R
KA .DCS 1. 0—
& . 250
WM,
AL=IRzh3%,0=A,1=B,2=C %
DS ;DX =RFEHEHE B8 Kk s e
CX=REMBEHK
DX=REMPF—THK
EE M .
AX=HRB LTI rRHENF
HREHCUE 1
BRTBREFSIATESRTHYDBIR
FiR R R B+

RE.EEEBKX
DOS BX RSk #
FERR B B R R &
Ki#4.DOS 1. 0—
F 75 . 26h
WHHE.
AL=3K3)38,0=A,1=B,2=C %,
DS.BX =S Sk {H B M AT KRN k4
X=REHBEXHK
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DX=BEHE—-THEK
iR EH -
AX=8RP
EHREHUME 1
B T B AR T F T R 4 WY AR M B BER
FEAR K B [RGB AR R

HHT 25h,26h FIEEIRBEMT . NBZ0&*#%?%*@%%~“E#%ﬁﬂAﬂﬁﬁ
HXAF., HALEHREGHEN.

AH {§ g X
2 ARGERI R

3
4
8
64
128

BEREERP
KRKS
R CRC
A BET R BE
W ER AR

g X
BB R
W85

WM WHEELF

3 CRC
A BBV (] R IE

AREIRF B RE R A

FREBHK
B

55

— R R R IR

FEA AR BIOS BB AT 40, MRERE —LlEH B K, X K A

—HEME L.

BiF - ZERERK

BIOS R4 & 5 1A R

B DX ABUAE AR R B T P R

A4 . BIOS
5 :13h
S .2
WHIE:
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AH=2
AL=ZFENBEH. FRF 0.
ES.BX =R {F B KRR 1 ¢t
CL={EA{RBXS, B _ARBEE S .
CH=R{E S 8 /AL
DL=MW3)3# 5. 0—3 53K ,80h—87h N,
DH= [

B EHE .
AH=8RE (L TR)
HEHEHNNE 1

B ERARK
BIOS X R 5 &
B X o 791 4 [F] — T 5l b
iR A .BIOS
F W5 :13n
.3
ikl
AHm==3
AL=REMHBRE¥N. REY¥ 0,
ES;BX=Z NI SRS BN KN st
CL= XU RBRS, B A RME SR .
CH=®H 5 M\ L
DL=KZ)35. 0—3 X3k ,80h—87h HEF &,
DH=T
38 15 {81
AH=8ERBLTH)
FHEHOAME 1

TR BIOS FAE U 4945 R 25

1| g X
1 rad

2 FR3 B Kb AR R
4 FRRIH KX

9 DMA %

10 BBEK

11 b7 %1 |
16 K ECC(FH B4
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17 B # W # BUE 89 iR 4

— MIBR AT R
32 BRI HRBEK
64 ARl e ol

128 K 2 2% A we RE
170 IR WAER BT

187 R
204 5
AR ED

— K2R R AT BB ERRENR, TURMUBREHYET . HHT AT T
BLThEe, A R E RSB RE, - REUERTHUET.

PeAE . SRR A A
WA : AT BIOS
F10 5 . 13h
ThaES .21
WHHE:
AH=21
DL=UKz3§5
REME .
AH=IK g3 AR
H &YX
0 XTI
I SBWSHE, AERRERTL
2 HRWHH, TR
3 HER&
CS.DX=Hft F B XB G AR

BlE - BRAYSBE
JfiZs . AT BIOS
Filr 5. 130
e .22
WM
AH=22
DL=URK g5 (0 = 1)
B EHE -
AH=8CERBHZHT), ENR 0,
LRBYSH T HLMRE 1, ,
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TIE A R R RN A AR, T SO REAKEERDT,

FH g X

0 K335 —0=A,1=B,%5%
2—3 BREEHFTE

4 BEMBEEH—1

5 log2 (3% 1 X B0
6—7 FIRIERIBREH
8 FAT 45

9—10 BEFRFHRIK
11—12 BEXHF-TBK
13—14 RENES

15 FAT i B K
16—17 BREZRHE—TBEK
18—21 oF:

22 BREKRFEY

BfE R ER

A . DOS 2. 0—

F W5 21h

ThRES .54

WHHE:
AH=54
DL=IKZ)3%,0=1R4,1=A &

3B [EH -
AX=BBEREE. FIEEsHBEY teeeh,
BX=Z %5
CX=HHRXEHHK
DX = QN

BiE . EBERER
A : o CHRICER . DOS 2. 0—
-5 21h
IhEES .50
ﬁmﬁ:
AH=50
DL=IRZ13§5,0=f:4,1=A %
M .
A=0CGEHEH®
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=th CGEHEE)
NS BX =R & 5 B e
¥ .HWAET DSBRTFFH

BEFTTEA:

- BIOS AN AE. . EMBAK SHEAMEENE. DOSHREMSS BKIFHHEXH
BE,FEHAEHRRKS.

- BRI BERWEE R AN REES.

cFHILAPEBRGREAGR. & EAXEPHRETRICRES,
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BB TEFNES

FEFRED B AANERE. TEFEXEFREAFHIIFNT. WITERE &
FERBXBF. RERFRE T FEF—H . HREAARNT. XBFTUAAMCTERR
FRMEAERAE,

EREERKGCNTEFRA R ATE TS, ARFERENFTEA AT ERF
— WMEFRERF. FEFEHEE XBFNRARRNEFTHAESEST. BEX IR
JF 217 -F R F AT DOS 414 . i COMMAND. COM £ F ¥, Hi A DOS #14 exit iR [g]
PREF.

ABFERAES. HFE E—PREFEIR - HEERHBFA—A g S8k, fim,
— P FRERF, A — T RA cut Ml paste AR — P BA W RINBEAOER, UBE
—RERRN, MBURRAEFHSE, S ERHRFIEREN T EEEA . XETHEH
R BRI RF.

BRI FEFEZW XBFLABRRE ARG H S RES 20 ZR e —#8, 772
FFRBEARFAFFS QERTES, R o fip TUWKE . FHIE push Fif L HIRTEL
FH EffdHe, s FEMTRBROERE, FREFEE, ¥ s f sp 3 pop
HEFFH. FRFEAN, HEER—1 PSP, 4 TR FHE A BHETE 5 B4
WM Ctrl—Break [f] 8, PSP 453 Ctrl—Break i35 D40 & XRFEH AR MR, FRIFLEE
J&, H LB IF M5 A Curl—Break B, T82F 8T 210, THEE 76 L5 303K Jo) — R [
B, W 18 EFIF R ay—#E. FIFU 210, ThAE 77 £ 20K E 83,

REFEAYTHFRTEFHES,RIETITRUARSRN T RITIFMN L
21h,Z8E 61,AL {1 7).

AR TFRFNFHEATABRRNENE.

L 13 1 X
0—1 HEFI BRI R e . FRRAELBRNGME 0 FF s, WA —
#] ASCIIZ ZZ7F 8, VERIFY =ON, FIEH RIS — /1 ASClZ &
LR — 0%, EARFEEN, BB R A 0B FEH 1 1 2
WEHF O,
2—3 WET RN KT R
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4—5 WATTEHNE, XESH EMEEHFLSIT LR PSP BRI S K
A—H. FHEANE-TFZIRHEEE G T2HNFRR. 2
b — R B FHASCH IDLER ERAMSITEN 25 FHH
0,
6—7 FCB1 R &
8—9 FCBI Y B
10—11 FCB2 R H
12—13 FCB2 ) Bt . LARTHI UV R Jr ik 8 FCB, HE R A A BT
BMTTEFRTE), RABE FCB i R 44 6—13 FHH 0,
BREAR BERFARNT, WARER PSP, B XM, R
FEEBRRMERANF AR RS EH TR .4
BAMBEZSMESKOFEER, EHEEY—TXBHEA.

BRNETENTHINSHX.
13 3 X
0—1 BEWHEEANER. BRWELRNRE 0 FHEA.

1-2 BERUEYRAR. 5F% 0—1 WEHR.
RERIERR AECHCHRE. B S - CEhE AR UNNTEHENE.

BIEE-KBFIENTEFRERTREF
M4 .DOS 2. 0—
F¥r5 . 21h
HRES .75
WA -
AH=75
AL=1p4 5
1 & X
0 BRAHZEITTEF
3 KWMERF
ES.DX=Z¥RMHtt. HE0SBN 0, NEAFRFRBLNR, £
WANN S NEAEERFRESNE,
B -
AX=8{R1
HEBNHOME 1, EiRBY 1AL FH BB ER), 2CHER
2D, SGEAVIFD , 8(HHERE) , 10CERIFED, 11 (RAFML).,
HEAFBHT A TFEF BT CSHIP FiH FHEBRHERTIR,

Bl KT FRFR E ARG
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RBREBKE K
Jfi 4 .DOS 2. 0—
TS 21h
EEE .77
WRME -AH=TT7
ﬁ@ﬁ:
AL=E 5] {5
AH=1§ 81 FRFLILITAR 5
H X
EWLiL
f1 control break 4k
HTFRGERTL L
bR

W = O

EFEHESA.

- BFTEATER.

c FEFERELBFZUBKRANTFES.

s FRETEAUSRTAITHOBFFR.

cBERFANAT. TeHEEANR. LENERHERTIRT DS M ES FHE.
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Cl Uy

~ 77 ~—

BoA=% AR

AT int 540, PRI B FN BN N EFEFES EOREA ERER 0L,.RBE O
(000000000 FF 3 . WA FF i X B R W R F A RB BB LA . X KRB 256 PRI, 3%
W55 26 BEAFWTERSY .

AEA PR ERSEFEFHZ BN, —RREBRVRBENFRIBFRRE
WHRFRHAIEY. ol EEET BRERSRKERIBFREZE B— BRI T

67h 9 B /F k.

Bl -BaE TR AR It

#R4< . DOS 2. 0—

S 21h

ThEES .53

WA
AH=53
AL=ZERH K FH5

1B [FEE .
ES=1 il BRI Bt
BX =i G R IR 15

Bl B E P IR A o hik

A4 .DOS 1. 0—

S 21h

RS 37

WHE:
AH=37
AL=EEHBEMNFHTG
Ds = 3 1 b 1] 72 1 Bt
DX=HF¥iHRHRE

BEFRTES:

- FETREE A PWIRF AL,
cAEEETREREZREFOFEHTEE. XBEBZHITE,
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FEoHME REMRERFER

ELiHe LB E A ISR R L B Tl . AERABESHRUERENR
&5 B8 T,

BB IERERL
k4= . BIOS
F 5. 11h
P F{E :NA
B -
AX=H&H
DA T X
0 HEERRESBINRE
1 #FF(PC)
BETHRDLAEE AD
4—5  YIEMM TR
H T X
1 40X 25 &, EH6F
2 80X 25 &, EEF
3 80X 25 XA, BEFE
6—7 RIS, 1, FALON 1 T,
9—11 RS—232¥nO¥
12 FRRE T WA E AR W (PO

FH (AT
13 * A ®Po)

FRET AT R E S0 HE (AT
14—15 FTEIHLEK

MBI ££££:000eh 45, W B H LML A,

{8 AL
252 AT
253 PCjr
254 XT
255 PC

AE B E DOS JiiA
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2 .DOS 2. 0—

-5 . 21h

IhAEH - 48

B . AH =48

SEEHE -
AL=FFEFAE (3. 10 F7# 3)
AH=KEFAZ 3. 10 £ 10), BRFEHR.
BX,CX B BEIR

WRE - B LWES) AR
f§4< . DOS 1. 0—
*M%:zlh
hEEgF .25
iﬁfﬁfﬁ :AH=25
B 16 1A .
AL=Y{ KRS, 0=A,1=B,2=C%

MR FHARMHE DOS RAFTENRER. —RZBFHHL(/), H/i0 . FORMAT B./V,

BefE . WERBRE DOS YI®RFH
A . T CRIE R . DOS 2. 0—
i€ . 21h
TIRES .55
WHE:
AH=55
AL=141
g 8 X
0 WEVMRER
1 REIBRTH
DL=F I FH FUBRIRFER
R {H . DL= YR P4 G ETRER)

Bie-iEEM
JR 4 .DOS 1. 0—
TS :21h
ThEes .42
W AH=42
ﬁ@ﬁ:

AL=EH{], 0=2#iH,I=Bil—, %%

CX=4F (1980—2099)
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DL=H (1—31)
DH=H ,1=_‘H y2=:E ’¥%

W REA Y
MiZ= .DOS 1. 0—
5 :21h
hES .43
WHE -
AH=43
CX =4
DL=H
DH=H,1=—f,2="H ’%%o
ﬁ@ﬁ:
AL=0CGE#ERTD
=1fh (FIBO , R4,

BAE B ad
M$=Do§ 1.0—
75 . 21h
kS 44
WA AH=144
ﬁ@ﬁ 3
CL=4>(0—59)
CH=8}(0—23)
DL =T 4}#(0—99)
DH=#p(0—59)

Bl B EN

MR 7 . DOS 1. 0—

Fi 5 . 21h

IfES 45

WFJHE -
AH=45
CL=4}
CH=H}
DL=H4#
DH=#

B .
AL=0GE#AER D

=fth(F LB , A%k,
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w&EEL
IOCTL HHf L3 17 it EFMARKESHREHE.

BE-RETBINONR
J5iZ .DOS 3. 0—
S .21k
IhEE5 .68
‘wmﬁ:
AH=68
AL=8
BL=KZHRS. 0=54,1=A%,
ﬁ@ﬁ:
AX=0(F RJE )
=1CEREZEH)
=15(EHERILKIESNHS)

REERERERAVHEREELY
M4 :.DOsS 3. 1—
5. 21h
iRES .68
iﬁ}ﬁﬁ:

AH=68

AL=9

BL=IKZ&H 5. 0=54%,1=A %,
B EME .DX={I 12(CE R EEH)

#E-REATFHERTHZZTRY
JfiA< :DOS 3. 1—
PS5 :21h
IheES .68
WHE-
AH=68
AL=10
BX=F 45
BB .DX=1{7 15CGERITRH)

BEERESRARESHEHBREZEHR
M .DOS 3. 2—
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*?3?’%}:2”1
Y5 .68
WHE -

AH=68
AL=14
BL=IXZ#§ 5. 0=84%E,1=A %,
iR 5
AL=0CE B & A — T EH BT H)
=HEATHFREENREESFHEHS)
HAHERMUE 1L, HREEED AX

TAFERET REEER

FH & X
0 2y 0 58 5] — 4~ He r BPB 233k
2 1 RERE— AR5 4 BPB 233k
1 BEEY
- T X
5. 25" U RE 22
5. 25" BHE M
3.5
8"
87 HE £
i %
B IR 3%
HE
BRAE

m\lmmgwwuo

2 B
g X
HREEMRANE 1
HRER WK BN R 1
3~4  HEH
5 WBh A RAA,
0 R ARA,
6—7 BHRFVH
8 BERKY
9—10 REBXGIRIEHR)
11 FAT ¥
12—13 HEFNHRAH
14—15 RBE¥
16 BEAREIEY

v——oﬁ
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1718 4 FAT BIR¥
19—20 4GRLEBK
21—-22 X

23—26 REABK

BiEERBREE
RRA.DOS 3. 2—
F . 210
IhRE S .68
V.
AH=68
AL=13
BL=IK## &, 0=@§%\’1=A %,
CL=96
CH=38
& [544
DS:DX =2 ¥t iy #% 4}
I Ry ps

BEFIGHER.

CHA T R RSN RS,
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Lot HE HEFK

BENTERXEY P — FREDFV TG . G4E Control —break IR B
XHFRS—ENARBAIREHED. XXPHENFD.

BNFUHHLWEERTH POSTHRBEANANE. EXRAFEERFERFHSE
2 A “BEA DOS MEZEFBF"HD).

B FREHFY
A : LCMRIZHR . DOS 2. 0—
$1¥75 . 21h
TiRES .52
WHE:
ES=FHFHNR
BX=EHFY R RB R
:ESAET . ES.BX ] — P FHH,

BlE ATEHIRW
5% F shift— print screen 4 fi HI[F
Mz .BIOS
5 . 5h
W :NA
BB B BT ED

DOS ) BREAK ON 4 3%3f DOS FE 4T 4£457 DOS i Z i # 25 Control —Break., iX X1l
FRFRAM. #£D0S 4.0 B, X DB T — MRS YOR E 5 B B2,

R B BB B control —break R, B H T FIKSNE.
M4 .DOS 2. 0—
BH5IREHIFNY DOS 4.0
b8 .21h
TheE5 .51
WHH:
AH=51
AL=1y4
T AKX
0 BERE
1 RERE
— 174 —



5 RAEFISEHHF
DL=RECGEERIRE). OFF J 0,0N i I,
i&@ﬁ:
DL=RECERERE), OFF J 0,0N} 1,
HFRAESI S W3, DLIER T FEB8E. A=1,B=2,C=3 %,

DOS 3.3, —WA# 20 M LR XH-FHRF B ES . ERMXHFR ERFERHIN—2
BRBTH RS RIEE 20 EWMAEMB TR — 8. XHERA T DoS HF
W=, Wik DOS R 65,535 N FH . FIEFHEEEIIME n, B AL X B FH LM
ZELBEA n U EMFRBR AN .

.3 DOS3. 3 Y1k, B R T A RURTT$E, (A B B4 S/ L

BAE BEARFHIHFRE
M4 . DOS 3.3—
F#i5:21h
TheB5.103
WM.
AH=103
AL=0
BX=RIFITHBFHEK. &/TF 20,D0s ghft i 20,
BEME - EHEHUMRE 1, BiRAEES AX 4,

BFRitEA:

« EH PG Dos A A EEEAEFERET.
* ¢ 5 BREAK ON (¥ B /F Wi FFEAN 5.
« fL1¥ DOS B L E ] 65,535 M XHFFW,
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E=8B45
NFHEECHIERF

BHFHFBAABTRAEA, KPREHmTHPHLEHN
ZHGAPTELAPE ARBEGATLE RS AT RHAXEFIT
A f NG PTG R F of B A 42 DOS o ik é) 5 A A A
AH I ZHARAR BR BRI E, ENARZROHRANG B
fERIFHPTAA,

RAABGREATRIBB T HI A5 o A8 RAZA . dror i
BRAAL FELFR BIHEREAARETHARTHA,
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BT AFEEEFIIAR

ARTRHNTHERFENEXRAR. AFEEBFUFRTABRFTRABRMRES
RIKE, ENARHENZSSHIL, BENTIBNEGRHE. AR —REF AFEREF
—EEN BB H R, EANREIEE, E 2L D B EETR BT N E
HRAEE, Hit, MR RESTFRERZETPEITR SR, T Sidekick BEEFAH
EVEERE, MRREEZSTHERENET, T FAILSAFE %, R MR B FER
TRTWFF. 5 27 &4 PROTECT B M H BV E SL, — XA, W& 48 55
KALBOBEIR.

PPE R B A Al B 16 T O T AR A 24— e BT TR, PR AR R A e O R
SEFEAHENEER—HEi—2SKERN AN TN — A_RNTEEH T8
731, $IiN, FAILSAFE B E F@ 8RN T EHRECRA Cul—Alt—Left Shift §2, HB R
BB R R P LS BRI R s R, $1, PROTECT {5 T BIOS fl DOS B £ i# [6] &
W XREE MRRLMALERT.

AR BEARBROTE, ERERBENE R ERBE . SN A BRFHRERGE
B A %R B PR BB, BT AR B R A SN, Bl R B R
ERFHRAFEER, KON ERREFESRENEEERFEIET AL X ALBKE
fi1.

BEGHN, ERERSHEBRRE HERETHM ARSE EFHE . RS EL . o
R, ARG 27.28 T, W E R IRERB S XA,

chify

BRYE—TFH — A ERBELE A R E R EL K int HH— B EHA
—PRAROVRASTRF. ABFOUE TR BE R, U R MRS & 000000000 F
. H 256 PRI, B RACEE IO FHEFORBEMBR. HENTIRE, T
RO ACRIR A MR BB — AW R 3 5 B HEF, RAGKETW G R
W R R F.

EERABITC T ZE, ABERTHE. PHEBERGFRECEAELEN T #.

WHHW RGN ERA A RUFHS . EERANE - TFRRER 547
RISBFHER.

hMFS Y28 #E 4 BF

(D) (H)

0 00 H  REl

101 s By

2 02 H o RARREHE
H 8087 Z{E

PC
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10

11

12

13

14
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29
30
31
32
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03

04

05

08

09

0A

0B

0D

0E
CF
10
11

12

13
14
15

16
17
18
19
1A
1B
1C
1D
1E
1F
20

AT

AT

AT

AT

AT

AT

XT

AT
AT

AT

AT

o nwn

== o= e <

@

IR IR I 7 B 7 B 7 T -« o e - < -« - S« S i« e o

BT R

AN

TPl 9 WAD

h R 5% (BIOS R X # X fiFSL)
B ph i

lidt 5% GXF# 3L FC BIOS 3CH§)
g

80287 BRI GX # % 5L JC BIOS )
1/0 iEiE ShE

g1 71H @8

CoM1 #h4E

coM2 #ik

coM2 zhiE

W R RS 1

COM1 Z{E

BERHE

M EHE [E

LPT2 Zh{E

80286 BB PR GX Fh1 5L T BIOS X )
K& NE

LPT1 ZH{E

BIOS Y35 IR %

BIOS &3

BIOS 7Ef% 28 Kk /h

BIOS RER IR &

BIOS i iR AR %

BIOS &N REH IR 5

BIOS B H{#T, i od3%, REME, LT AT B
&

BIOS &£ It %

BIOS FTEHLER %

B2 ROM BASIC
#slRCH9H/AD

BIOS B i) #1 B #§

W C(d 9 HAD

B eh & (b @ A
HnEENSK

ﬁﬁ&ﬁéﬁf

ASCII128—255 I &

DOS BFE4Z W



33
" 34
35
36
37
38
39
40
47
51
64
65
68
72
73
74
96

103
112
113
117

118
128

240

H=H
s=$k#

. IG FBTh T it S HEEWA.

21
22
23
24
25
26
27
28
2F
33
40
41
48
48
49
4A
60

67

70
71
75
76
80

FO

ol ' 6 XY
AFBHRFTCLED, PHALHARNEE. REENRESG TR . KR MK

W

BARER
XT,AT
XT,AT

jr

AT

AT
EMS
AT
AT
AT
AT

aHvH S unnnnnnnnnnn

/7]

o> N+ B B S

DOS Jit 47
BABRRFERZENERF
DOS {f control —break A IBRJF (1 21H )
DOS B M ERLEEF
DOS B &%

DOS & E

g s

Dos ZZ it iR A
ZRERFEO T

R AR 2
ZRFEREEMEEPHERF
BRSH

ASCHI0—127 B EHF
BiERARD

REWIFR

#®EGH TOHERD

A

EMS tRHER) T IR 770 3% B 2 o by
S I i o

HEM K IRQ2

SRt LIRS AR

B 3 1E

1% 6143 BASIC

IG =t & Wi = A fy i

T=3%

WA PR — R EE A S MGL - RO S SRS R — S EE. EAPEE
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B S5ARAEXRNG—IAT L EFA 70— 770 M S5 BB RIS R T S A XN
COF 2,AT HLEEA 5,8,9 K dn), 5 M A S o b7 ol ST BRRK i . 3k S0 sh i iR R

#r.
mqﬂi@#%ﬁﬁ*&@ﬁ&bﬂ%ﬁﬁitﬂ*ﬁﬁi}t(mQ). EIERE A ESIF I LM,
PATP R BEZFERFHTEEAERF. TR E I ES I (@ XH), BT E &4
FHRIARER SR EE LT ELE PR, AT RREFEZRITFHFEHE
ZRERNFEIER.

FRETFHRAFRSRER. ERETHZEARFEE Y ORI e~m), AT §L L, FE#
R SENE RS 8,9,70—77h,bh—fth(ah I3[ 70— 77h {535 84%]).

RETHAFNESLERRSRE LEBTHMREE—£ES AESE LR,
T B AR AL T A S E B, MG AL T Bk TR RS R R WML B B
NREMBEREXAGLBER . EERETHRT) M HUNERSAEEE AN, AR
RE—MET . XHEWWET CcpU Ry,

IBM PC BRI — MR H —— 8259 —— Kb TSNS 70 . Xt B 8 — AR 3L R
R A B A IR R R R AR R R B R N B R B AR, T R b T
HE AR EL A b KRN

THPHRARER.E BV E T4 ntHE . int 354 BT 3R B 38 5 4 bt
(B int HAMH T DA BRMRE RGN W5 H WA E (R T I A XA s Ml %
AR, B BR b, XEEEMY TFE B .

PUSHF
cLl
CALL DWORD PTR 0000:4*interrupt number

A iret S-SR H TR GEE DB, AR RN AR, A ret2 A iret W] 5 AR
o MR ret2, F T LK sti,
EHNARERRGREHEH, CNRBNESEES,

&t

ERPE®R

BB AL TR AR 3K 0 o T 0 07 2T U 3 B KK R T SR R S AR B O, 4
%%ﬁﬁ?&—*’?*ﬁéﬁl‘bﬁﬁ,{fﬁﬁiﬁﬁﬁﬁﬂﬁ,ﬁﬂﬁfﬂiﬁ%é?%%ﬁﬁ.x‘fﬁ@##’ﬁ.ﬁ
% BIOS WESF, W LU IBM R ERAEREN . RIS, N3 (AR, XA, B
HEENGEMLYBE R ETSET 4, X FNRRA 252 %5,

FHFIRE, J DOS D)8 H 37 40 53 B2 b BT QLS 23 ). HEAB—flm, kR 1
—rRFEEEFER R AR — ol F R R R A P At g
AT, BT — P RO 4 Ll F i B4,

ERRME 27,28 B R E B SRR MR T R E N LR,

ABERRIEFNET%

PIAFRE B BB AL 1 — 1 T 1 B AR, G K B XA i, RFHEHEFRRA R

OMERE. MBEHFS BHBRERE NS, BRERT TR R E N W —ie
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%3,
AFHEBRF—HEARSERERNEE. ERANAERCEABERARAE. BHi
REERENTHBHE, WEINEANABRFIAEAFERRFEEST  WHFEE
BFWREETT.

ATEEEFERAERT THESHINEHSS AEHTIESHAFEANBRILE
AEFORB.CREXNEFRSFELREK RENBVARRERR BRLEMRE B2
ML RERY . TRBERENRE.

BRI REOER RERE R R FFE RWTRHEERF REEE., E¥TE
BEREACHARANTHRF. SUTELEINLARF CRERERRENERE .2
ERGMDOS RE, SHEPHXE,

R RGN B BB B LA LWT T REH M H RS, AT, L8
SRR TR AR, B SRS MG R SRAEM N . T H, RBLFRTEAN  LRE, T
ABEOTRFZAHEE RSB EKEA.

ERHFERBFNEERFSEN. dln, RN FE Y B FE¥EE, £ DEBUG 1
SYMDEB X#MBFEART fHA6H. Hit, BRIFH— AR H HRB/ER FAILSAFE, %
BERESIBEERS G XRZHEQRBEXERSL. WTFH.

db 'x_positiont
x_position dw 7 e en

# T FALSAFE, REJURIVEXHE R ATRE. RRTUEBFERE LS. WA
RFEHRERPIT RECTUR LR AEFFER, BERRER, TR
HEFHREHL.

AT RBITE L FRER

Now attempting to save file

x&E

DOS active, can't save file

BTHEE BTN BN EE 2 AH RFORTE. FERRSENTHRE R
BIOS i, AEBEX BT R RE—WERET, UREERLN B NS — 4k
BRE-TEF FHYAENRERERENERII L, MRE—PRAT BEFE, Ba—
ELERSARON T ERBEFN EREREES RS,

AR BRFHEEESREHE,

MR EEHRFER 1 COM X, TREXANBRGAN SRR RGH— 4B

(4,3 B SFLL org 1000 FF i, EXE Xt ATREH JHRIEAR B MRS MR w
BFXME. FH 1245 EXE X4 CS, 0 5 BT IF I, COM Stk €S, 0 #i PSP,

REEEE S

AEARFIERFRNEFBENTE. ROBRRERFBEEA, % L sk R
AL REIHRBAR.
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EXAEEBIRERFR A\ BFNE—TRIFAEEBS. BFEEEEARTR, AN
EEIBERT. BAFEESNIERS. FUERREEAFR IRRAIRCXARERN
NABFYEEZNREEN. DHABFEBSRARERERBIMONET.

AEBBIRREFLIOTFEBINLRELABRFRBTELEAN. ~TXHABREFRA
FEAFK. BRREABLEAELHAT. BREZABFRIEEF RABKEBRA PN
WAREL AL ENKE BEHEZHREE, BRLIREMME. RITFFHESED
REAFK RS H R,

REXABFRGELEARERNBERILE—MRRE. REFRERBRETS
MERATRFYFOEEEEEENR) . EFEEHR—10. T,

start: jmp instalt
communicate: jmp comm_rout ine
ame db 'FAILSAFE',0

EGRZLEATRFZUN, AR 2 X8 (60h—67h) 8] communicate, J5H 24
FYR. REARFRTRE REAEA AT ARTN L FRRE HEME 08 S 2 L d
BHERNEAZEH =T F GBI TRR SR, FAXARFEEA BN, 76
HEERIHEL.

EFREEATH, RERIGBE RGP E SRS, ERYLEHEN, B
ABIET N, FRARAG T, R P ERETIREESEARSZER. TO— 1%
HHHES.

RE TORFEEEANEE. IMEBABAEW. B— RERDEEATHZ. 5
SRS A PSS 2 B Crtl —Break BJ¥,

ETRRE-THEFMEOBARENRERSEE. M, KOBERLFES L
WEVLBAE — R R 4 BB R Dos BA— TR UREREBIORE, %
EERFE—- T ERBIOTRA. MRGFHBFRABEXELENEATE FET—o
VREFHBE BAGRERERAHEAMNSL. HRADIX S, RITE 8 1E B I
1k,

FHAPRERN ROSZ, RENT 4, NEEEMSTEHINB AR BRE
BERA., ‘

EHRFGRRZAGFEOEAR. SENDENBEXLHE.

BB FEREE S I, B W% PSP 06 R I 210 BRI HERIRRBRME. K
BN BEW— KT ML DB RS, R AN AR, Y
ERFRNG SFBH TR, MERTRE U AR ERERNE S NN,

EFHRE SRS FWRTERE. AR08 22 X 5 5 conmunicate jump
REFFBO. RS BEMKG . 2882 0T PN, Y SR 08 P e o 0 L TR 4 e
RREME. lr‘lﬁ##)&l?ﬁ%ﬁﬁjﬁ,ﬁ:&*ﬁw’ﬁ&l?Jﬂ%ﬁ]ﬂ#ﬁ'*ﬁ*&@—"i‘ﬁ’ﬁﬁ
R ECLRO TR £ 2 MAEON QDRI

UG G IFREE, BREHFWER—MEERE, XU LARFREFERNEA,

#{3 . VIDEOTBL
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iy

hl— ¥

TEHR - RRGREREEEF. URFERTRUSER BXERBYL 1R .B
HURAMBEH A RN BEERB— AREKEELHWE.

EABFRAE. & BMABKRERE T ARAEBRTAT . RRARFERE.
FREEREIRABA LR, AIBERPBILUONT . THIBWAYRFEOHEHE
. A8 MODE 4, X B/¥ Vi) S B RA BN — AU MODE B4 ZEH K.

VIDEOTBL { — R LX¥#Msr. BALBRRFARHUR  BAXRHBEC LR,

#EXR 5t VIDEOTBL 2 J5 , — 2 AR 3% 27 ¥ ) PROTECT ML ¥4,

:VIDEOTBL .ASM

H

;This program replaces the video parameter table. The new set of
svelues is used to adjust for a particular graphics board or
smonitor. For example, the values used here are to adjust for a
:Tecmar Graphics Master Board.

iThe table stays resident in memory. It does not check to see if
;snother table was previously entered.

H
:This program is set up to be & .COM file.

grmeeenemeeeane CONSTANTS=+----ncoeenmnn.
TABLE _LEN equ 64
Jemseseseocaans BEGINNING-+-----ccuunenn
code segment
assume cs:code,ds:code
org 100k

jmp set_int

FECTEES O NEW VIDEC TABLE DATA--------
table
db 38h,28h,2dh,0ah, 1fh, 6,1%h,1ch ;40 x 25
db 2, 7, 6, 7, 0, 0, 0, O
db 71h,50h,58h,0ah, 1fh, 6,19h, ich ;80 x 25
db 2, 7, 6, 7, 0, O, 6, ©
db 38h,28h,28h, 08h, 7th, 6,64h,70h  ;graphics
db 2, 1, 6, 7, 0, 0, 0, o
db 61h,50h,52h,0fh, 19h, 6,1%h,1%h  ;mono
b 2,0dh,0bh,0ch, O, 0, o, ©
R T MAIN COBE-=----=-==nv-us
set_int:
mov ax,cs ;set up segment registers
mov ds,ax
lea dx, table ;set up interrupt to point
mox ah,37 ;to new video table
mov al,1ch
int 21h
mov ah,49 ;terminate and stay resident
mov al,0 ;no error
les dx,set_int ;Keep everything up to
mov cl,é ;the paragraph containing
shr dx,ct 1the main code.
inc dx
int 2th
code ends

end video_table
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LR ‘
BHES ASTRATHLERERS S PN AR S WERERS , SR F

WA R RS, BT R BUE S MR R R4

R $R 3, 3 B ¥ 4 5 2%  — BRI 354 4 jump 4 FF0E, JE T R jump 338 K
FRIFHHSEERL EEBIU—ERRRFFS AR ERER RE BN TR
AHEE. ZRERYATEZARRERBRENTENHAER. HER_RNBEER, 85 EXA
HE. IPRFEHAREE, HEFINTHEREZARBEE. IELCEETHR RN
GUFAERAD jump Z )5, REE—FFHERERE, SRR EFAERRER NN BAER.

¥ i 4L 2 AE A

057 ) B B R I AR IR R R I RE . TR REE — B2 R K
SR — X R BT R,

FHLRRFOR - BORMENEETS. SNEAOKFEBRTRARE. HEL
BENTHERRFREN YR N EHRESHLR. M, A RUEFERE - MET s
. ERRFHRAEBERANTHNOLE. SRREE, By CABEEIL FH YT
THALRRF-MRIEONE., BN FEHTW S HERT — A 8259 B9 4T
i1 . 30 A7 T BB 52 2 BUR IR FE A3 i AR SR IR I S B, BB 4 B AT 5 F R I
EEFEFHARIELREF L,

BEFHMNE AR FHREE M, TERERE 2 AR5 T8 . RIS R WA
R—AARBRETH SR RERSHERE, BB AN, BEERRETHILTRE,
RIS 8 FZ2A0 4 Shite 88, FEGT T 160 A MRS 28 (15 3D, AAT b RS P EESE
EFHER BRAFERERLREZ NS Hb e,

EREMET MEREHTHEZ ARG —ERETRBET — B ERE X -

LT A BRI R 2 WA e R B MOE RS . B, — B DOS B AT,
1 DOS HYMER — XA, BEIA X HBA -+ REERT. B2 m 210, BA MR 4
REMGFFR, HRD EFFR HE—ERSHET, B5HGFE 210 852,

EEFHLERFELFIEHRESHTER. o MBERELEZ MERLES B8R
RERA R, XU TRT RN ABRE, B, BRIREE T — R ILRERERA RS —
# homemade, = W MAF — E R WAL RE, LR ENEARLRIEIR SR, M
—TRRENKE, BEEEH 160, A GA B F F R — PR, IRER AT UM KRR B o IX ot
Bt RIEHBRAT,

MR =R AT R IAR HRA AR ER, AR int 16h RN, EEEERKS
?*Eﬁﬁﬁ&ﬂﬁ%%ﬁ.,%ﬁ,ﬂﬂbkﬂ’wfiﬁlﬂﬁ%ﬁ?*lz*H@T—?%ﬁ%:%&%ﬁﬂﬂ%lﬁ‘?
W7 16h WM ek, BREERERFRMRER. KRR, RS HW 1on @EGMIEO
VRRITI0 1D  FRAH KGR IR ERHE K,

AR, R R — S th B Ry THRENERE, REREEREYE,
M%ﬁfﬁf&ﬁ—‘&ﬁ’ﬁﬁ?ﬁiﬂi%ﬁﬁ»%ﬁfﬁﬁﬁ%?iﬁﬁﬁ%&s%ﬁiﬁ&f?*%ﬁﬁ;ﬁ%
BB e R, B DS A AT,

-*ﬂit,E%rﬁlﬁf##’ﬁ?,%%T&§~1§§$§JH@M&#§E¢€§%§§E&2‘§° EH 28 %, AR

BAER — A RS  — AT S K Rl RATERFE RN TR X B, ISR ERE
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kA

N =0

BiE. XFWHFHEEARTRARERE.

WMRAAFERMRF G IEEHER G #E,

X3

g, RN AFESNRSERAREERANATEFOBERER. B KREE
B —4 int T, BT P EIRE L FE R H EARR. HANBTRFU—4 et 3, IR
RRESIRFHCEEFEREER B, B AEH—4 call J§H.

pushf
cli
call dword ptr cs:old_interrupt

Rz ’&fﬁ'_‘/i“ jmp ?g{}\.

restore system status

pop off any registers you have used
cli

jmp dword ptr cs:old_interrupt

MR R FWHAE— RSB 5 B— A58, RS E MR L B F B —3, lRTTL
EFAHTHUAEE. SRERTHA THREANLERFOER. MREFE NS,
HRERTEFERTEADN.

cli #o sti

WAt AERFEN, RGBT FHRE SR ERFR LA RS R,
Exﬁﬁﬁﬁlﬁﬂiéﬁﬁﬁi*ﬁﬂ,Mﬁﬂ*ﬁﬁﬁm%&,xﬁﬁ@*wfﬁ%ﬁ“:‘iﬁﬂﬁ. HR R
BXHEKHEBRER SR ESE FIEFE B — A S —— A AR B —— i — & AT B
MR & —A st HH 72 R,

TEAN

tﬂ%&ﬂ:ﬂﬁf?%ﬁzmJti‘F‘P&'rEﬁHﬂﬂ’.&Uﬂﬁﬁﬁ'—’%@fﬁﬂlkﬂﬁ. k& 1T
BFTAFERELSFRIEE, HEZBITRFELWELTFEDNRE.

B, B RE E R . FREFATHEFREE, FTUNREEEE. X
‘lﬁ&’ﬁé%“”f‘ﬁﬁ*wfﬂm{&bﬂﬁ,ﬁﬁ‘f’ﬁifﬁﬁi‘kiﬁfﬂ. HERAFATEFRERE
“Pwh‘ﬁm,ﬂﬁ%“’i‘K@B‘J‘FM&bﬂﬁﬁ,ﬁ—’i‘i?ﬂv‘#*wf%%ﬁﬁﬁyﬂi&)\ﬁﬂﬁﬁ
HERBEBA. BHEF - REFWAE S, KTUET—44. AREMEWAERR
%H‘J’EﬁﬁTﬁﬁﬁ,glﬁﬂﬂﬁﬁaﬁlﬁﬁﬁﬁ.

A=POF B ERT AT RS B, ELBE - EREFEN, TRRALEH—1E
*Wfﬁiﬂ,ﬁgq’ﬁﬂﬂ‘%ﬁ—‘fmﬁﬁgﬁﬁ. Bt B EAE Rt L EELRE,

BRBEAANTEFRTEALY, e FRRNHITRFEFRTEA TRENJIEF
FAREE R E A 18 A A8, DoS B‘Jii“ﬁ&’ﬁfﬁ%'ﬁfﬁ)\,ﬁﬁﬁt’?#ﬁ@&##}&ﬁ‘fﬁ
;8

EE~TW%%B‘J@Jﬁ@ﬁKﬂEA#}ﬁR‘F%—-&M?.—’T‘ﬁﬁlﬁlﬂ?JEI'&VKE%
R E il SFE A AR BEER RE BREB—-ITHTEEEHL RS
BT X OUATR PR B oA . RoF—MEAHEER REREER . HFAEBRERS -
TRANBRE, E#’:"a%:”ﬁ‘iﬁfﬁ%ﬁi,ﬁﬁiﬁﬁl%—"?‘iﬁ}ﬁﬂi,ﬁﬁéﬁﬁgﬁﬂﬁﬁlT&
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b7 NN

A—TOFR, BREET T HECENER, BHRHFRE. 4 shift BRANE T, B
IXR—ARUBF  FUBREFHRFETREATEFERN KL TR 288, B
BHREEICEE EITHRER, A/NDRE % T P4 shift @ X#ERHATRFRBIREA X
BNRFFRUELKEAERERELFE. (RXKRENREACEFRORE, WS
RBEERT.

BIE— AT BRI Tl . SRIEAR G R EHA FESFIARTE
L. BRERMAGTLEEABKEN FAE TR PHZUREER., XER
SHEZHFFREAR. BE HIBREY.

ER— ZANFH BFUERANEHMARERAN SRS, 8- 2107.8
LR ERERBHRE.

EHRTRFRATEAMAFHHER. AXAROEERFRES R ERF— 0%
FRERFHES, REATES. SITEFFEN, —CEARETER SHEEHA.
PROTECT i BIOS g Fi X # 7 3k

K—EHEF FIUEEATHLERFE. RBHBTESE R RO BF — B
BT AERTER HATREFTHRREDS. MBERFERIEDHN, L0 E—4 jmp
SRR W R X RS TR EN ., mRANGTEERFEDN, ERBEE ¥y CHECKING
LIBTBE R SER LU BT SR S . RERE WIS . B U i — 1 call B2, BIERAK
ZF . ACTIVE &, INACTIVE, _

WY RARERE D, T ESHARREHEMGRERE . FEALWB ISR R
HHE.

“FIE 2 FAILSAFE 8F F 89— 41F .

new_kybd 9_int proc far

cmp cs:status, INACTIVE ;can FAILSAFE be called?
je nk9®_1 ;yes

...................................

; FAILSAFE is already active. Chain immediately. Do not use
; up stack space with a pushf and call. Do not return.

...................................
’
; FAILSAFE can be activated. Chain, then check for activation.

nk9 1: mov cs:status, CHECKING ;indicate checking
pushf ;prepare to chain
call  dword ptr cs:old_kybd 9_int ;chain
sti ;allow interrupts

H
; Check for activation here

; IF NOT ACTIVE:
: .

cli ;hot active
mov cs:status, INACTIVE ;reset status
iret ;return
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i IF ACTIVE: set status to ACTIVE, begin processing

#4032

—HRELABFERBA ML FAEELHE., HEEEARBUEN TR, HIROH
BRE-KERALTEDIRS, BAGHEFA Cul—Break &hﬂr‘]ﬁ(lsh 1 230), Ul T
Ctrl—Break $f78F1 3/ REA K EE.

A E {1 DOS ZhAR X i . DOS RATIEAR, (REE R A B (LS 28 “BEA
DOS MIZEHBF") . LA EBV R PHiR H—BBEMIT o, B ILEF P REAN—
oot BIMR AR,

’
; This segment is for accessing the interrupt table

.

int_table segment at Ch
org 1bh*4
BIOS_CTRL_C dw 7,2
org 23h*4
DOS_CTRL_C dw 2,?
int_table ends

;this part is in the normal code segment

old bios_ctrl_c dw

7,?
old dos_ctrl_c dw 7.7

.

;redirect to this routine to disable an interrupt

disable_int: i‘ret ;don't do any processing if dissbled

;this routine disables the control-break vectors

disable_breaks proc near
push ds ;temporari.y save these registers
push ax
xor ax, ax ;ax <- 0
assume ds:int_table ;point to int table
mov ds, ax
cli ;prevent interrupts from occurring
mov ax,B10S_CTRL_C ;save old vectors
mov cs:old_bios_ctrl_c,ax
mov ax,BIOS_CTRL_C[2]
mov cs:old_bios_ctrl_c[2],ax
mov ax,Dos_CTRL_C
mov cs:old_dos_ctrl_c,ax
mov ax,DOS_CTRL_C(2)
mov cs:old dos_ctrl_c{2],ax
lea ax,disable_int ;now disable them
mov BIOS_CTRL_C,ax
mov DOS_CTRL_C, ax
mov ax,cs
mov BIOS_CTRL_C[23,ax
mov DOS_CTRL_C[2],ax
sti ;allow interrupts
pop ax

assume ds:code ;or what it used to point to.
;1f unknown, -~ssume nothing
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pop ds
ret

disable_breaks endp

BATHBEFZNERT X EEE,

MRGHBATEFATEERZN, RAGTTELREE k. EEMRERFI/NC, T
BRWBARXES ZERNBFEDN, TRELA SR NN BFLTHITRE. Xk
RO FER—TRBRHR. YLEER, GEFFORESELF Y 800 F¥, BidRIHY
SS fi SP{H, XEHLAFELERE MARERE. MERELSRKEAVBRBRHBFERS B
LA TR A EANBERYA . AITEF A S Mm LEFZW, AR
Lo ARES, BN 1EE—R AR RRE N AR, HRN, HHEBY 1@EE—K Y
B, BRZE XA, iSEMBRRITELRIT o,

HERREERY, B AR ENITEFTHECIENIERA RO RS HRRRERN—2F
BEMBEXEFES S HEATEF O TR S Mk RIS R AR,
A—TH MR E IR E RO, TR RBAE DN, B2—SERERE R, MR X%
BR, RR BS54,

NABRFNLRE — AR BEEFENARFHAD, ETE, RERSRGEH . mE
ENREFR RER—1P K. R

BE, FOATRFTRESBEHNRERERS. S NREEENTHAEFEERE
HUESNFRARERTES G 130 28 F), HREXPRE, BLA—SERFIHGRE,
HELHIKE . REVRREM BIOS A, BEEEMEOE, MAKMWERMEOE,H
22— EEEHE L BIOS A i,

Mxkil &

EFISREARH TR, — 1 RF N{ZF Ctrl—Alt—Del =&, X3S N BEBT R
%Eiﬁﬁ,ﬁﬁﬁ#ﬁéﬁ,&%&E%?%A%I%iai,z%i%)\ﬁﬁ%Fﬁﬁ'%%)‘(#*ﬂ DOs
XHHSF. ZEXNMBIFILP—HE. BB —FH LR R A H 190, X 5 —Fy XH %
HELRRERET RERES R NEATISITRIFE. AR KBS TR.

—EXARFEFRERAERGE. RSEFRIIR A%, X# DoS REATHORR
E8. XEREY Y Dos ERMERENHE HELARFER.

LEFUXHTREEFSSH, AN P4 Dos W FUFHBRREEH, DOS BEEEAM
EFMSE A FU %4, DOS R 2.0—3.0 R 2 37 60 B R8T 20h—27h, 3. 1 7 3. 2 IR EF
& & 0th—3fh, IBMBIO. COM EHEB RS om,

Eﬂt,%Wﬁjﬁﬁfiﬂfﬁéﬁ#%%ﬁ&ﬁm,@E}Efﬂﬂﬁiéﬁ*wfﬁﬁ%&%&ﬂ’é. HESL
ER, LFEE @ 19— BB F | S, WP BT 0 K ST O A A 4] o il
R, AEEEH S BN, A ump BIHAEFI S H0, AR RIEERGTRENR TR
ﬁﬁ]ﬂ@*@i@]ﬁﬁf?,Ebkﬁﬁ%%%‘%l%zjé,%E‘P%—'f#’ﬁﬂiﬂﬂa‘%*%miﬁm,

T EEEE M Curl—Break 5 4, B U H B FWTR R RRAFAY 10 W, 1
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FEESI 2 FWMER/ & FAREP.

i RP

X EARWE S £ comm—routine T RFREGEFREMZHAT —1 jump, R
BERERRT —HBA XN FEKEE junp, RETAX T FHS—MIEBFEORFER
BFEm.

XABBRBFELARAERE, HAEERFSEEN,. & X BT TR
J VR F O S8 TR T TG O X BB TRl .

HENMEERFHRREBOLBTFOAPEOPE. FESRELHBRREREREN—#,
RIE SNBEFR L FU L AH FES BN BHNIIERS.

$iin , FAILSAFE ) B MBI TR FEH R ER S, WM R R, 215 R E F KI5 FAILSAFE
B THAE. ThAE O MR AHE. B3 FAILSAFE &5 62h 36850, MUE FALE AR TR IR
&

mov ah,0 ;get status of FAILSAFE
int 62h ;communicate interrupt

HERGPITRIFRELEXEIBHS, ERTE YL commn—routine, HELBEHEX
TIAETER L TR, #lin, FIE & FAILSAFE BF 48 —B .

; Redirected user definable interrupt for communicating with
: FAILSAFE.

’
; Called with:
; AH = 0 Get status
Returns:
AH = sﬁatus flag
AL = keyboard mask
ES:BX = pointer to version number

;
; AH = 1 Set keyboard mask
AL = new keyboard mask

H
; AR = 2 Deactivate

h
; AH = 3 Activate

CO(TIH_I‘OU(I"M?.‘ proc near

sti ;re-enable interrup-s
cmp ah,0 ;get status?
ine c r_i ;nope
J....AH = 0 Get status
mov ah,cs:statas rstatus
mov al,csikey_mask  ;keyboard mask
push  cs ;segment of version number
pop es
lea bx,version ;offset of version n.mber
jmp c_r_iret ;return

HAREERDE. ABE— & iret 154,

comm_routine proc near
iret
comm_routine endp
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KEYEEBSY

EAERSEERETE—SrE. §5%, KRB RGN, LB FE. &
HEFREE. BRKREMMFER WA E. 04, BEFETHE, KRERG FHE
8259 R FH WAL ZRIMRYIEAY, FUAMRELEUNRAE SEG T RERITH
T—Ja 6B KT, B e HlE B,

BEEAAERD. BAZROMRSTREHNABRFR LR EFHRFEFRE
T HEARRER LIRS, I HATHERBRY . :

ERBLT BIOS AR, MBA Shitt— REFH . BIHEEFTHELRCNRAEE
b —emRieX. Sl iR 4 BF T AR S BT BIOS WALE . #iln, FEREY RBF
REATARREENK, HEEBOS AWK EBSTRRBRERL. REHTE, B
{ i BIOS i,

Bim, #ERERBEFREHAT ATRLEW X, HEEBIOS BW K ERXERRBIR
R AR, REATA, B BIOS i,

WREBE—WOE, K 6845 5K, ~EEEHIAIE YK BIOS . B H % HWBHL
DKERERANGH H Y ke FIF RS BFEH0 T BRI BB L
FliX % BIOS X it .

& K888 DOS DIk, EAFEIRIE 28 MBI ARER T, — K, DOS THEER AT EAM,
MHXBEEREMN DOS TR, HERKSHENARK LUANSRZAREARRSEE.

FEEPITEENLIE, RYRAFEY BIOS 25 B R B2 7 F 8, — S EARFT i, X
OB LT PURITH XS AT . —TT AR IRAT sti, (800 ¥ 09 sh Oy AL TR BB 4K S35

BAEBREMMR. FERTUNERBRARYN O TREARTIRENENEK,
ARBEDOS KEFREANKBREY  ERE—MEHENK , BIMLE— 1 MBEAER
RE,BEA—1 BIOS HAREENR.

T (7 — B W YR TR S S S R A, B R TR E A R AR R
EXNZNFRE. EF P BFTBEE—G PCEAN LER, B RF 4 B4 BIOS
XBSAMAHRE, H ik ST, REF BIOS PITRFERBRUERERE, mRBIFT
BIFSHBREHEXL BAEEABRFEZHERAEVE.

BB IRIE

BEPWAERFEN, EERUTILA, EHRBLN, RERELAEHAN L —4E,

MRYETREFREENT, B2~ SELA. KA IHE K, break R, U R R B4 £
HEREREFR.

: R, HEETHR NKET. BERT G0 EE 5 0, FEHT A RRELE

DEAESRE, WA EE L FRE. REBERENRGFES I iret B,

MR E R 5 — MR, BARIE 8259 A BWH T FHTERIES . HERdEE,
JfBsE 8259 ERWEI T FI L RIS . TRAHE, —FHBR 8259 UERESEH. X415
BRIEIE 200 RXBM O 200 52K,

ERMBRICEEE B, Blin, 91— BIOS &%, T i .
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set the flags

sti
ret 2

FAME M-t et B,

BEFRTEA.

CATLEEFEAG BEFEEE, E AR R R,
CATRERFEZ TN,
« hEGIE H P R SR B BT R
o AN MR AR AR RO T B ARSI 40 S BT B R o R R T A O
- AT RRER IR ER.
S R T T R S R O R UAAE
. PITERE B AR 0 B R4 R R BE B 364
«ETTRE, BB MEE Y COM X #,
C REESAMERTR.
CERAZARFERAEA.
TR,
CRERREHRLRE.
REREE.
BRI,
« BEBR AR R
EMIIEE.
B RMERFH TG,
c PEFREREFOA RGN SENAERS . BEENEREN KRBT E
.
- RETRERR G AT
CEFRAERFTEA. REFANESEFEETRRE— PR,
« FPUTRFHIE AR — B0 1, FE AP Curl—Break 1, HiEAMER,
« LRSS MR A i
o B FSE R 5 B R SE R
REBREG S,
o REYE 0 05 R R R B
- BEMEARERD,
« % B0k BIOS & &,
« 4% (28 DOS gL,
 REEE—HENRARBERRS.
CEHERE RERE.
< RELBR B SEE SR,
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B AETE B B E A T
HERSFEY.
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#—+-b# 50 .PROTECT f2f¥

fEX —B B, O T S8 i0 T B SL — > P97 3 8 3 I B2 /F PROTECT, X B F R R L&
BESMERERL. WRERE—MESA P ARBELEIABAF I, R EWAFIL
% PROTECT B/¥, EM R LM%,

—H4 ¥ T PROTECT, REEAHBCHRAERBEFERRL., HFREEFEAROE
£,/ FORMAT @14 —FF IR &K 1 — Bt A R B E L REER, Brd— MR
{& 8., 3FiR Il DOS, FF— P BIRER fF B A BIOS T M A E Fras 1, i Bk . 48X
L PRI BE & B ME— Jr Bk B X RE R B ] B AT AR

PROTECT ¥ B 7E 5 =3 4> FiT iR K ¥4 M8 . PROTECT B ER R BRN B
AR HBBHAE., MAKEFI S, EWEFHLAINER, EHEE RLFH.

snfrstfTRR 1t

£ R FRT IRELE X AT T AL A BT T B A A R R — BRMK
RAy. BERACRARBRBIRERFERORTF BB, BRBRT —&5H KR
SRR BB — B K # I BB 4 B2 A BIoS B I 130, ZhAE 5 LAy, —
B X7 A RS AT T A L B R R .

B A8 AL 3 T DOS FORMAT 54 XHE & BT A8 Ak . 858, R B B 8 38
BEK. XS RBERNIF AT RREMFHA. X —SBMEMY, REE A Crl—
Break 5 Ctrl—Alt—Del 1}, B AL BUE HY FORMAT 4 ZRAMUE S  HLEE
Sl%i0% FAT.HER. R BEITAKIEMER. A Dos fijR4 3. 2 #1 3. 3 14,24 DOS i
DOS # & B B3| RiCw M, R F HBIFEE.

BREE TR EASUE ., #IRE B, kel 7T LI i EXPLORER SRE K ZHH XA X
. BRERBRBL-PHRT RANGF T EF e, R ELHERT, ARIME
XHFDRERIBXHFEME —R. FETUE—MEF, B IR T LR ERAE.

PROTECT #0{e{R 478 %

PROTECT il — RAVM IR P AR A B 1k, o %, EH E 7 BIOS B & i, F U
13h o VR v O 0 B 2 SRR A AL » MU SRS BUIE 48 36 3R 1) — AR IE L XM MLk 3
2 S 27 3 TR S AU e e A

K, PROTECT #3253 iR 3B T Bk B9 X R T A OB, B BB K T — A i L B ik
B 10, 4 PROTECT {§ g FORMAT 14 IE 7E X4 B4 £2 #4740 ¥, PROTECT #2583 & M
DOS LR AZ/F T LA LA AL BEAT . 7T T — R R4 M R30S,

ALk FORMAT 154 A # — S JE R B/t — 3 B R D R R R, A B e Bl A &
X MANBL, COPY I XCOPY #R M — B fu s B IX.

RS ,PROTECT H & [7) DOS B iR & P I, 70 1 5 1 5 51 S0 R0, R B IE e 3F
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J'g @"‘"*%ﬁfg IE\ °
PROTECT({{80)RiEFF

) X RN R ERBERS

R E L FW R R B U RS PSP B X, EREHNE
. MR org 100h, BEB S E M4, L KBRS R K B4 891K 4 . ¥ PROTECT RN {TH
ERFORESMMITHHBLUNREE. BRREBFTOLRARF—ITOREEL, BEGF
L BREE EREEE T, URRRFHNSH, FEXFHNERATE, TRNIRE

PE HERGER., LRERREZEORFTRTH. ~ ‘
HFEMMEEEEAFEERS EREREFEERS BRLBHBUABERER B

HEMNRATRERELR .

;PROTECT .ASM

.

:This program prevents fixed disks from being reformatted. It replaces
ithe B10S and DOS disk access interrupt.

;There are two types of formats: low level and high level. PROTECT
;prevents low level formatting by redirecting any calls to the BIOS
;format commend. If it is for a hard disk, the routine returns an
;ertor message. If it is for a ftoppy, the format can proceed.

’

;High level formatting is done by the FORMAT command. The FORMAT command
istarts by verifying all disk sectors, then writesl to the boot record,
iFAT, and directory structure. With DOS 3.2 and 3.3, the first write
;i3 to the boot record using the DOS write interrupt. With earlier
;ver “ions df DOS, B1OS and DOS are circumvented and the disk is
;dir_ctly dritten. PROTECT works against high level formatting in
;two ways.( First, it returns an error if an attempt is made to
;write to the boot record with the DOS write interrupt. Also,
;PROTECT kgepe a count of the number of successive verify calls.

i1f verify (INT 13h, 4) is repeatediy called with no other disk
icalls in between, PROTECT assumes a format is taking place,

;and terminates the FORMAT command.

r

:This method f% not necessarily foolproof, but 1 have not found

sany other commarxis the execute a successive set of verify calls.

;This program deinstalls when the system is rebooted.
;'l:'hit" program stays resident. It is set up to be a .COM file.

4
iinterrupts 13h, 19h, and 26h are redirected.

PR LT LT CONSTANTS-~~-----cmmmnaaais
DISK_INTR equ 13h

_ REBOOT_INTR equ 1%h
DOS_WRITE equ 26h
FREE_INT1 equ 60h
FREE_INT_LAST equ 67h
DISK_ENTRY equ DISK_INTR*4
REBOOT_ENTRY equ REBOOT_INTR*4
DOS_WRITE_ENTRY  equ DOS_WRITE*4
FORMAT_CMD equ 5
VERIFY_CMD equ 4
WRITE_CMD equ 3
C_ORIVE equ 2
BAD_TRACK eu 40h
BAD_TRACK_LO equ 6
BAD_SECTOR equ 10
FORE_COLOR equ 3
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RETURN equ 0dh

LINCCEED equ Oah

TRUE equ 1

FALSE equ 0

VERIFY_TERM equ 10

geccmmesemmne- DUMMY SEGMENT---=---sce-e--v-

:' Set up a dummy segment heading pointing to the interrupt
; table,

int_table segment at 0
int_table ends
docsemesseesceane BEGINNING-=~-----v-rocn-ea
code segment
assume cs:code
org 22 ;here .is the environment
environ_addr dw ? ;pointer
org 100h ;make this a .COM file
protect: jnp install ;install interrupt
Hahh b DATA-<-c-ccccecaccocnaenn
communicate: jmp conm_routine
program_name & 'PROTECT',0
copyright db 1(C) Michael 1. Hyman 1986 *
version db 'V2.04,0
old_disk_intr dw 7.?
old_reboot_intr dw 7.?
old_dos_write dw ?,?
ident_intr dd DOS_WRITE
verify_count db 0
IDENT_LENGTH equ OFFSET copyright - OFFSET program_name

-
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

This routine replaces the BIOS disk interrupt. 1f the interrupt call
is to format a hard disk, it returns the treck not found error.

1f the interrupt call is a verify command, then a counter
is incremented. 1f this counter is greater than a constant
then a terminate program interrupt is generated, to stop
the FORMAT commend.

If the call is not a verify call, the counter is cleared.

Note that this routine is called with the command in AH and
the dri » in DL. DL will be greater than 80h for hard drives.

WA M Ne ML WL MU %e We wa Ma %o WE we ws oW
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new_disk_intr proc far

;is it a verify command?
;yes

;no, clear counter

;is it a format command?
;nope, pass control

;is it a hard disk?

;nope, pass control

;yes, fake a bad track error
;indicate error

;altow interrupts

;return, clearing old flags

;it was a verify
;call. See if have done
;several successive
;verifies

syesl

;no, update counter

;pass control

;looks like a FORMAT
sbetter kill it.

;pass control to old int

cmp sh,VERIFY_CMD
je is_verify
mov cs:verify_count,0
cmp ah, FORMAT_CMD
jne do_oltd_int
test dl,80h
jz do_otd_int
form: mov ah,BAD_TRACK
ste
sti
ret 2
is_verify: cmp csiverify_count,VERIFY_TERM
ia kill_format
inc cs:verify_count
jmp do_old_int
kill_format: mov ah,76
mov al,é
int 21h
do_old_int: jmp dword ptr cs:old_disk_intr
new_disk_intr endp

a bed track error is returned.
passed along the interrupt chain.

the drive in AL.

L T T I T IE TR PR PR 0

new_dos_write proc far
cmp dx,0
jne do_old_write
cmp al,C_DRIVE
jne do_old write
sti
mov ah,BAD_TRACK
mov al,BAD_TRACK_LO
stc
ret

do_old_write: imp

new_dos_write endp
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This routine replaces the DOS disk write interrupt.
1f it is used to change sector 0 (the boot record) then
Otherwise, the control is

Note that this routine is called with the sector in DX and
Flags must be left on the stack.

;write to boot record?
;no, do old interrupt
;Writing to the hard disk?
;no, do old interrupt
;allow interrupts

;fake a bed track error

;signal error
;exit, keep stack

dword ptr cs:old_dos_write

;pass control to old int



The following uninstalls the redirected interrupts
if there is a soft reboot. This keeps the vectors'from
pointing to an ares of memory that no longer contains

D

program code.
new_reboot_intr proc far
cli ;don't allow interrupts
push ds ;save old vatues
push bx
assume ds:int_table ;point to interrupt table
xor bx, bx
moy ds,bx
mov bl,ident_intr ifind marker interrupt
xor bh,bh
shi bh,1
shi bh, 1
mov {bx},word ptr 0 sclear it
mov [bx+2] ,word ptr 0
mov bx,cs:old_disk_intr ;replace disk
mov ds:DISK_ENTRY,bx sinterrupt
mov bx,es:old_disk_intr+2
mov ds:DISK_ENTRY+2, bx
mov bx,cs:old_reboot_intr ireplace reboot
mov ds :REBOOT_ENTRY, bx ;interrupt
mov bx,cs:otd_reboot_intr+2
mov ds:REBOOT_ENTRY+2, bx
mov bx,cs:old_dos_write ireplace DOS write
mov ds:DOS_WRITE_ENTRY, bx ;interrupt
mov bx,cs:old_dos_write+2
mov ds:DOS_WRITE_ENTRY+2, bx
pop bx jrestore registers
assume ds:nothing
pop ds .
jmp dword ptr cs:old_reboot_intr ;continue

new_reboot_intr endp

The following allows for communication between PROTECT
and outside programs.

No features are currently implemented.

comm_rout ine proc near
iret

comm_routine endp

g INSTALLATION SECTION--~---===csnu-

install: assume ds:code
push cs ;set up segments
pop ds

H
;See if PROTECT is installed already
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check_loop:

compare_strings:

cont_toop:

vector.

interrupt.

Se me Wy me %e %o % %5 wr we w

mov

al,FREE_INT1
ah,35h

21h

bx,0
compare_strings
cx,es

cx,0
compare_strings
ident_intr,al
cont_loop

di,bx

di,3
si,program_name
cx, IDENT_LENGTH
cmpsb
already_installed
al

al  FREE_INT_LAST
check_loop

ident_intr,DOS_WRITE

not_installed

Crsesecenvmrnane “eessavannas anne

;scan the interrupt table
;free range for PROTECT
;marker

;see if interrupt is in use
;yes, see if it is marker
;now check segment

;else, this vector is free
;remember it

;es:di points to target
;dontt look at jump
;ds:si points to name
;see if target points to
;same string as name
;matched => installed
;look at next interrupt
;time to stop?
;no, keep checking

;a free interrupt?
;yes, so install it

No free room to install communications and identifier interrupt
Print a message and install anyway.

ident_intr is initialized to the DOS write interrupt. Thus, if no
marker is installed, the sections which redirect during instaltlation
and upon rebooting, will change the DOS write interrupt when modifying
the identifier interrupt, then correct it when modifying the DOS write

dx,no_ident_warning

disp_msg
not_installed

Already installed, so print a message

i
H
; and terminate.
;

not_installed:

P N T
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lea
call

Read old interrupts

dx,already_msg
disp_msg

at,1

ah,4ch

21h

dx,start_up_msg
disp_msg

Mevssasensesesursscsassascsrenns .

al,DISK_iNTR
ah,35h

21h
old_disk_intr,bx

;display message

;indicate error
;terminate

;print message that
;protect is installed

;read old disk interrupt

;save it



Tt

T

7t

free environment

~e w we owe

an me we

int
jommemmemeens UTILITIES

;disp_msg

offset of message

. w e

disp_msg proc
push
push
push
mov
mov

d_m_loop: mov
cmp
je
mov

old_disk_intr+2,es

al ,REBOOT_INTR sread old reboot interrupt
ah,35h

2ih

old_reboot_intr,bx ;save it
old_reboot_intr+2,es
al,DOS_WRITE

ah,35h

21h

old _dos_write,bx
old_dos_write+2,es

ax,environ_addr ;find environment
es,ax sfree it

ah,73

21h

dx, communicate ;set up communication /
al,ident_intr ;identifier interrupt
ah,25h

21h

dx,new_disk_intr ;redirect disk interrupt
al DISK_INTR

ah,25h

2th

dx,new_reboot_intr ;redirect reboot interrupt
al REBOOT _INTR

sh,25h

21h

dx,new_dos_write ;redirect DOS disk
at,DOS_WRITE ;write interrupt

ah, 25h

21h

dx,instalt - ;keep everything up to
ct,é ;install
dx,cl
dx
at,0 ;ho error
ah,49 ;terminate
21h
(non-resident) ~——=-a------

displays an ASCIIZ message

in DS:DX

near
ax

bx

si

bl,FORE_COLOR

si,dx ;point to string
al, [si) ;load character
al,0 ;check for end

d m_end

ah,Oeh ;print char service
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d_m_end:

start_up_msg

already_msg

no_ident_warning

code

int

6668688668868 38806868888858880888

ends

10h ;print it
si

d_m_loop

si

bx

ax

(non-resident)--------------
LlNEFEED RETURN

LINEFEED,RETURN

'PROTECT is now installed.',LINEFEED
LINEFEED,RETURN

'Your hard disks are safe from reformatting'
LINEFEED, LINEFEED,RETURN

'PROTECT V2.0 ', LINEFEED,RETURN

'Copyright (C) 1987, Michael I. Hyman®
LINEFEED,RETURN

L et et Ny el U Y 1
LINEFEED,LINEFEED,RETURN,O

LINEFEED,RETURN

L L}
LINEFEED, RETURN

‘Sorry -- PROTECT was already installed.',LINEFEED
LINEFEED, RETURN

r
LINEFEED,LINEFEED,RETURN,O
LINEFEED,RETURN

LINEFEED,RETURN

'Warning -- Many resident utilities are already'
LINEFEED ,RETURN

tinstalled. PROTECT will not warn you if you'
LINEFEED,RETURN

vinstall it twice. Communications with PROTECT'
LINEFEED,RETURN

'will be limited.

LINEFEED,RETURN

LINEFEED,LINEFEED ,RETURN,O

protect

ﬁ)\?ﬁtﬁﬁ&ﬁf? ISR, I EXE2BIN R HEEAR B COM X, BT XA B
B R EA . fi FAILSAFE 2} DEBUG {755k /i 7l 60— 67h, EHi¥ A\ PROTECT,

YRAT LR # AL PRI TE S K 3 PTOTECT, R R4 & 00 3% MU B S A\ 45 1R (R B 1k
HEER EXNEBFREZRRR, —HETRP) . HFRBT 10 MHK GEAR 10 BDHR
LB AL, BARPHZITHREROEEFE.

BEFgITES.

c RERMEREL ERREEAERL.
* HREAARRRHERE FHE L.
* FORMAT iy 4 B RFE#) DOS JRATI AR . B2 #LmEan SR ERT—EBHR

BiEA.
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B AT BEDRRERRTRE

ERHRFREETARFPRAENRERBRARE. 2HREIFRATEFRAAFE
BEHBRTFHAS  BEBHRFRURFHEARFRAENER FEAFCRBERAENE
Jo bR R OE A BE R I Sh R T BT B BBUF (5l DOS M EHFBF, £, 88, LR
ATHLEFENRE. BERBFRHERAM—T/IE.

ERRFR A 2SR

\ EREEIAFERRTFNIEES B— M N T EN DL FERITHNTRERF
AR AKMIT . B0, FAILSAFE §t &3l if $% Ctrl—Left Shiftt— Alt eJIER . BAMITEF
BFLRUAGIERNRIES LI,

BE—K8, KRBT, shift BRFT LS SLBITE N 9. E% BIOS) BFR AR LB H
L FHEME, HEY UM F A ERE R R K X PEE 30 shitt R ZS, 8
IX. & %6 M & i ERsE A9, 88 4 Control — Break , Control — Num Lock , 87 4% , ¥T EJ J 8 , LA &% Control —
Alt—Delete, Jit.5h, 8L E BIOS AF B I L6428 4m Shift f1 Control REC&A . 7 9 ££IR
BT, AL B AR T 2R

BRAH—NRER, R S 160, TR EFAMN ASCH BHTHH.

HERREFPHARIRE. B—R/AITRE-MIZHRRBRRAS. AEHH
th AT, 40 FAILSAFE, SR FIX MO ik, A REHERAR. T A RERI TARRAN
REBBETFREEZTN. fETUTERASHWXRBEFARREHT. B—PVEs
RERD, ARE LA ERFHAR B LENATEE . G EREENE.

BREMARAFHTE. B-AEEAGHRNROARANR. X7 ERBT Y9,
EEMRFRIIMEAME. MRERE THIERAS, X B4 w8,

MTFARMRESATBEREF MR BT, R FW 160 Wi, TEGRNIEF
BHEELABFEHRBAN, BEMmER.

BES AT 9 kR e

Lo, B 24— N EME, LT RA — LR 1/0 30, BIOS 1M 9 478
BF LR O IBE R R X 8 ASCIL B AREBHX, [F] B 3 5 B #8 9 Shift, Control
MHEERAREH.

ERAB=FA R RGROTE. BRASN—-HEEMMESY Insert, Caps Lock,
Num Lock,Scroll Lock, Alt, Control, Ledt, Right Shift 285414, 440, Control— Alt, Left —Right,
Alt—Scroll Lock %A & MB AP K S,

BHi— TR RRARSZVELERER MR AL, HEMEYHRFRE, ENUTFHE
fi¥ 8155 0000,0417h 1 0000.0418h, -

=¥ 0000.0417h
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fix +R#HE & X

0 01 & N\ £ Shift 2

1 02 & N\ shift &

2 04 & A\ Control &

3 08 B AlLR

4 10 Scroll Lock 24 on

5 20 Num Lock % on

6 40 Caps Lock 2§ on

7 80 Insert 2 on
$4  0000,0418h

fir +EHE ® X

3 08 Control Num Lock 35 on

4 10 & A Scroll Lock

5 20 & A\ Num Lock

6 40 &2 A\ Caps Lock

7 80 & A Insert

% ¥R A FAILSAFE, KX MEY ., ¥ % FAILSAFE 3 ] Snoop 14 R # W 0000:0417h
FFIEH . KB —F & T Shift, Insert, Control IR ER, SR, ET—HLAREFFER. R
HEEFBIRTSFEVHRE.

HFRTHAXLRSMMER, ¥ EEZBH R 9 i, IRSKRIERTSHBRER &
£BRDEMTRREHFLE. ARG, BIOS il 16h,ThAE 2 BIREULE 15 ) EREH
F45 000004170 AR E ) AL TSR F.

(ERX A B 6 4R R F Shift,Control f1 At B@YAH . HHRWELAAFT - FTRBRS
FY - WAAAFEREIHIFY .,

bios_variables segment at Oh
org 417h
keyboard_status dw ?
bios_variables ends
xor ax,ax ;set to 0
push ds
assume ds:bios_variables
mov ds, ax
mov ax, keyboard_status
assume ds:code
pop ds

# BIOS AR, RELFTLAG i 160, ThEE 18, BEFERMRFLES 15 &,

BIOS J7 ¥ LR 4F . B 2% BIOS A B 8 STRE R 69 BIOS J AT A, A~ S5 HAR S
WREFHLERFRERRAEFRARSFY . AR B —FHR, 3 THERHE SR
RAEMEFY BIOS i,

ARMRE REFRRNML REMRAHFORRBLT XELTIEFSRAGME K
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B, flin, 0 R {RIE S Control— Right Shift, 3 H “5”3¥ T & &9 H & 0, 3§ 4 Control—
Right Shift —Left Shift 2 L4 A R R B . AR 0000, 0417 B4 4—7 MEH
0000.0418h By 4,

HRANHERBFEAEROMEAE, HAREAXMHIE BAEEANBFEEK
B, MREHBFREEAN FERERSEY. LBIMEFAHECHBERFE., 8
BIOS FHLHMBAEM. B ARMNEHEFERYUEENZWTRERE T XBFEY,IH
HIAHE RORFRIER G, BIRH YR,

Zi R Uk shitt HEWRBRABEIL IR, THEAB—FIE. REFNTERE
SE [ 7 16h 3 B XREE B

HTERENRE, WL HEEE R 9, XRBEFHR B - REFE I RARREN
RORAENEEERREHE. IWHTERFEERNE. ITEH IEBTLESEWEK,
RESHHLEEFATY 16h %2, EREREBANERFFKBTIENLEL, 2E5H
EXRITE,

RRBWREHFHEARSUFEEMLATE R, — B 0000:041eh FFIG, FEFBAFEokHE
ERHEAFLE—RFALIE . PARW NI E D) BE 8k KRR . RE, EHE
FEFE. ITEEREM AT HE MR BB ERFOH, LHB G, LHnsE
ABWREHH TP FF. IRFHEEHNFHEE. BREN T SHEH NI B K
FTHUE. FRFAEENEHUE. FLAMBEHARA IR, NBHRE NS, TREFH
kBRI — ML E, R X B, LEAN RSB, LB B K KIS,

A ERBE R XA BIOS ZE ], T 18 0B & 5B 0040h A4 2R AR, &
A EAFEB 0,2 45 4R 25 B 400h (0000, 400n) 4b 557 Bt 40h, #2 t 4 F5 8 % 0(0040; 0000h) Ab i
] 5X Sy i

REZAXIRH

g & X
0040.0080 HERE g XK NEXK ARG
0040.0082 RERER X WK Rt
0040:001ah 7R X 3k
0040.001ch EAnE Tl e =

RSN PR, B L MBI BB B KRB — P 2RSS (LK
VO AEAL A o UG B RS . W0 o — R A M R R B — 4
TORF AR AR, - TR RTT. (O, B0 KR —E5F. 7B 14y
MARKOEEUR, BEENTHREB MK ERNH—1 2, FRUFHTAEE ARB
G & ASCII {g,

REWRZHMEAZAREZLR. F—, CRM— L BIOS TRAR . FEENETE
%%&m%%mmwmﬁﬁ%@%§E§WZ°@ﬁﬁ?ﬁ#ﬁ%&ﬁﬂkiﬁ%ﬁﬁﬂ
Eﬁﬂﬁ??ﬁﬂbﬁMEBmsE*%ﬁﬁﬁ*“%%ﬂﬁ%A%?ﬁ.Wﬁyﬁﬁiﬁ%
RIS, FUE Bk B 2 A Rb B U W B IEAE 15 4 BIOS BUUR.,

PRUTTEBR AR o0 RERIRP, £ PC YL, XA U LR B (0 R I ) 2%
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SR, EATHLE ZEBRBERT . GKPH on AR HBRR—HEHE . REAH
BB AL F 8, WEAARE, FFA PU 150, ThAE 79, FEEMEER T HMRE. R
RIBR T M.

R, 150, DRE 79 REMAHUEE, TEE XIS, YEEREEHBAZARS
BLERRR®E. ARGRRAES, HRAFREUMBRAMBRYE AL LB YR E M
&.

BRI E AN 1eh BB R

HHRBEAFEZRRMNMER, BIGFH P ERZERE M FUF 160, MEREE R
BREFBAREXAFHFERARERAS, B At—A, XA TEENER. EREH
EAAXRANNTEFEETHASIERREARNME R, XN EGERE. fim,
JH Alt—C 3 — 3088, Alt—W B — 4%,

REITEIF AR — 8 Ehi on RUMERN, E—LHEBFELHRBAN, M
REATHREFOBRR B2 FNBESBYE, IR EHEALTEN. FUBEES
DoS, FAAEBFMEFRE—EHELE AR F I RFELTF—BELZE SN, RARE
WAKRHESF.

%%ﬁ%&ﬁ%ﬁﬂpwrﬂmmﬁa,iﬁEEfr]'—ﬂk?&?ﬂﬁﬁi’ﬁ(ﬁﬁﬁﬁiﬁemﬂ#),%{fm‘a‘
asw#xm&amm&.mu&m#emn@siés&mﬁ)\ma,fmrzmm diT 16h HIE.

5l 16h HENBFELZESFRERETLEFBELF.

FHEARRT 16 ®heE 2, W ABEIE F8F 16n, FHFHEE 0 f LS| Ie+
W, R85 . RERAE AX TR TR E R R HR IR R, TG, R R, T 28X
MMEAFRBEEE)D ., .

HEHBEFHREAIE BIRE— M RAER B HROBRETEEEA,

RE.FRRT ROEF EERANEFRKREH I ERENZE. AERW A 1E
BBEMAE AX FHERT. RESHD—KBA, RELT PREG R B F5E M I AX,

AT, FAPREI S AR S BIRE, B B R BT AR B SF
FHMEAN£. B ER AR RA R PR SE L RS, B P 8%, |
BEFOLEEIUNNER.

R 160 Wit~ RBFER— M RIFH I E. HE—TFHER BERE—TEE
BIEE—*M“Eﬁzmﬁ&%f}%#ﬁ(&EH%E&M&%B‘J)‘U&%E)E’EE%éﬁﬁ%ﬁ%%ﬁ&ﬁw
- R, EF RS NE ax ¥R ESE A R E, HUHFRESHE NsEamy
P 160 4, XFOTEE - S RBEEEER Bos RERT KN EFTAESHEER
AR RS 75 . -

3 XL B8 A T 16, THRE 5 TTLURRE X A AL SR A TDFERRFTA B BIOS A A X
el R

THZ—4H 160 b ERFE,

new_interrupt_16h proc far
pushf
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i, ti \\(A.‘ \*‘(\\ \K\

57" -

cal! dword ptr cs:old_interrupt_16h
cmp ax, TRIGGER
jne no_trigger

start processing section here
then return

no_trigger: iret
new_interrupt_16h endp

SlxcREMRIEFH{E
MHA—HRAGHA—SHRW . AEHENIEF TR AEBSHRYBERE—

HREMREF. REFA—SEERERR 4. HRE LA, KR TUAER—
PRI B L A R85 & 3 A IR & (comm—routine) E R BB 1. F K RA LA
R U SRFNRSITPFEREN. '

EEMREATILMEAHRREBNEARE, S EFORERKAT S B
A&k, _,

MR 9

AFEBFK LD, MR O TR RBERR U 9. WREM ORRITH HENE,
fTAb3, PR E MM BloS @A R K ERREATREBHK S,

EXNLBRRBUERE  RETNRFHRBEERBRNRSG, BFHBELE Shift 1,
FHBTEUMNA, BEEFHFBEIFR ASCLBARAERHKE, HREH— NS
K, R4 I SE B F W 160, ik E WK B K FEFH.

CE RWRERAUFHLHE. HRITEH P EAORERRERF, ¥ o280
IBM BIOS ¥ &/¥,

& AR ST 192 FF

MR- RBAG TN . RAE=SATE.HE CRAERBFERES, LK,
ERARRAL NI, W=, B RIRAX AR E B 80t

BRI F RS FU A RA . B, AR R R R SRR L R
ZW—HS¥RAANRARENFTHLTED. IR EFSREEAN B ERT B
TRIGGERED, il It §f = Wi 4 255X 25 & . 4 SR b o 7 K2 30 ) — 4 TRIGGERED AR R
RERTEEETRARF. FR ILREYY ACTIVE G4 E,

i 1, Bt o O — 3052 0 B ] 2 J5 PR T B P L B T LA L 80 0 22 S B B
WERZAREX TN IRE— T REFL.

B A — R RIS R BT A EEE. Bm, RATUBRH— T EFAELE R0
BF., SRNSNE AR FRRAR BTN Y ME T - F4. R MBS &R A L
RETFT—1+EF.

AP O, S oh SRR AT 8. — BRI 18. 2 K. U 8 EH R g
O REWE L HRTETRA . HR, F8 ¢ 4EHBL, RISR H F0 1o, EREHRBE
BAZE R BB R — PSR S,

—R PR P Lch 18. 2 K, SR HRAY 2 TR P A8 LA S BE RO SR B U A AL i
lch B85, JEAE, 7 R E 2 I 8 LIBT A B4 % EOI,
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MR RO BRFEARUZ AR, 60 Pl 8, Seeklk, GAHE.
5ot o iRt , ik G117 B R R A WOE 60 B MR T B4R AEFERS S P T B — Mt

RENAEFARERG—TEM.

ERHERF

WiEn L, MU X AERFEFE ERAT O, S0, RUEABRFEREREIRIKHEA
BF.EMNRAFERS THE Q.5 ERA FAILSAFE, # T Control—Shift—Alt, — 48 0
RSRUERFEL, ERUEBFHEM. SHEFHEFEL, REBFRH T EI00E
HEK., EREREEFN, —SAERREMAHEE., —ERUBFRE RERRRSMR
A.RFERENES. BUBFLHE ERIRENRERSHAR. ESESRERR
THREN, R EERE /LY.

B30

ERH—IHOZH, ERA— TSI EHERERG T LT IEDE SR TB S BIF
EREOEERS . OIn A . itBAREN M 7R FIRRS/ZHRER TRIGGERED,
TH B RAEMRE., RIE RERSFEBROR BMNFHLHS, SRR THHEEL
PR LB M R R SR R B R ACTIVE,

TR PR .

cli

mov al, 11 ;check status of

?ut 20h, al ;interrupt controller
jmp short $+2 ;paus: for AT

in_ al,20h ;get result
st

ol FREMFHFE RN EHNFHRES.

fir g X

F U 8 %% 3
i 9 1%
187 Oah {E3)
1l bh 7F 3
F U Och i 3h
F 5 Odh §5 3
H18i Och 1% 3
F U Ofh 1% 3

N ;bW N~ O

A28 0% 69 40 3R 2 PR 76 R M BT RY 2438 25 8 B A, TRIGGERED, XA BY Ik P 8 4b 3
BFERCLARBFERZ MR GET, NITHH R0 1.

; end of interrupt handler that checks for activation
; POp registers

cmp cs:status,WAS_TRIGGERED
je new_int_x_1
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cli ;shut int's off
mov cs:status, INACTIVE . ;clear status
jmp new_int_x_end
new_int_x_1: cli ;shut int's off
-0 mov cs:status, TRIGGERED ;triggered
new_int_x_end: iret

EXRRREHRERE

BE—AREE O, T RN 100,18 15 BERBFAEDT. R REBK B
W38 U BIOS W, A B VA MR 4538 . 3T B /NGO B O 88 BIOS, B
WORHLRNFELHG IR LB FEAFFARLE.

MA—EE N, ERERTEHESE. IR FEORAREE TR, SR EEEMEN
EREBSOAFUEERLFETLE, WLEE Y ERE R RAFARN BloS |, F
X FIr ket et R 47 .

WETA—RRKR AR R R LR, BRATEHEIEX T REL N —1
FRUR, BT FVRFAB FAFVRRLELS 14 D).

FOFRGRLLARENER.F 1 LR 0,50 | HPAHE. RELF 0.5 21y
R B—AEBARE R AN SR, UL T EEDIS 80 AREE.F 1,5 0 HEE
EfT LA MEBZE B AR FFEBE RN RBR, TAFALRBY.

GBITXBITRHFR+ B X2

RU 2 RENGFHUBREHIFES —42).

REERLE, IE I B MR ST 000, 00000 Fria B EEBANBELERS iR
RRETRRH. 40 Ut BRAGRH 1000 5,80 YRR FHE R 2000 F. B—HM
FH4 57T 0800, 0000 FF 4, B MG & R IR TR RN,

RERMEEEH A RBE ML

b000.0000h;
RREEXR®, £ LE TGRS RN

b800,0006h+(GF-E) X 50

B IE X5 BRI FEAERCAY BT LA — 4 movaw 4 R —4 movsw WEHBEARTBE
BEENZEHHAEX.
Blim, R A B, T LK

;assumes that es points to data segment
;assumes that ds points to beginning location of screen buffer
inote--this is the reverse of the usual situation '
lea di,our_buffer_location ;point to where you
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;will store info
mov si,text_offset ;as computed above

mov cx, text_length ;depends on # of
scolumns on the

;screen

cld
rep movsw

HRFEEFROEDL LARTONESE PR ROBE. EHGEEBATREHNY
XMEARBRBENF. ETRIFRREXFH AL RREDLRE.

HRR%

FAREBIEKA RN R O NRERRE 0N EXHFE, ZREFARILETRZL
—> FERMEMESTE O 2800 0T 100, 3088 0 HITHBR. REFRRMIHEYN. EELEHRN,
WEFHITR 2,00 80 FIMGIEFM., 7 RGB KNS LIS HALE 80 FIRM, 54 KNS
L,ﬂﬂﬁ-ﬁﬁﬂﬁ. )

EE - MRAERERILBEREAFRYLBEL, XRREGETH, DRELTFHE
EHHOFRTERR, A B —FRRN %,

fcd > 21

—HELRFTHRAER IFARRT R, RV L KOW O, /3 Blos WHRERE
RS . BI0S HAMR, H % BIoS W/ £S G ERMA — G, 5L (7 Blos &
SE—RNE. ERENTBHERE FTEABFETIE. LifnEE— 1 as,m
R R A X SR HOK S 3, 60 BIOS AT AL B B A AL

MRGEREF RN — KBS BAEBRENGFEEANRREF AR RN EEA
FHRAT REEUFERATERFREA.

HEBREF ERAHBEERNRENEE, 5 RBERRN, LRARGA B RE 5
*.

B, BB 80 AIEX MM FHE 10 TRHE— RO, @E—4 10X80x2 Frna
WEFLEXER. BEHOT 2,5 TG FREST 18,5 DE-4tFH RAEBEZWK
BU(2X80)+TIX2 P, ELWE BRI —4 rep movsw RNLEBSBHEEN
BIFM. S WRIKOE ORR LT, 25U — EFH rep movaw WEERHEEX.

FUMBE-IBIWOMENNS. MEREIT—1 A REE Y KR BIOS ]
A ERSEHERRM AN,

b3 3i2Y..
RUBFERN, — R ERE RN R R RS REE . BKEFRERALR
SEFREMNNBRMFAY. ARSI RA BlOS HHK.

BUBRFRES X LI N
EZEEFETHEHLSTRIERREEE, TERNERE TR, B BEFHR
ﬁm‘,ﬁmtﬂﬁﬁ%ﬁ—’i‘ﬁﬁﬂﬂgﬁifﬂﬁﬁﬁ.#tﬂﬁﬂﬁﬁﬁﬁﬁfé.ﬁ,@ﬂﬁﬂj BIFg R,

FRFBFUBEHRI - AR AEE R RETRERELUET.
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BT ERESEFRERE—AREANER LB FIFEFRO TR AN, -~ LS EHFBFR
FE-PTHREENHTIEERK, EMHLEEREAXMNKHEMAFR . RESEFBF

NRE—-PEHROLEIR,
5l DOs RS EEIEF

DOS WRRHET — T+ EHHENTEME k. B, ENERTEAYN, BENFRE
HEFFRANESNDC. 4 RE DOS REmE i R BFREATTH . B4 Dos B RG4
TTRRFN, EXREH DOS WH S HFZHPHEA . WRIRERERYEFEHE T —14 DOs
TIEERM , DOS BERNABFHNRNICRREE M EMR. RERER B RENY,

DOS {f F§ =4 W # +%,PSP,DTA I FCB %, % {5 & . DOS ThEE 51,80,81,98 1 100
AERANTHR. B HAE— I 1- 2SR AR IREEE=4
%

B4 DOS 8 I #REE I 21h, %% R IE I B, DOS AR B A ESRERANY,
F7E PSP fl—4~ DOS 25 & B AR 77 SS #1 SP F#8; R/5 ,DOS REDPOSEEHEMHATHELR,
B2 B — AR . LR SP LR M — 1 P R A TR M A S B — AR . R,
DOS $BR W H NN A BF AR L 8JH F U 21h BF DOS 48 DOS WEFEH i 1L 25 &),
WHEWRE,DOS FEHEH R 1,

WL B B F AT Dos 6t ERER S B R E %, BB FEN PSP,DTA B
FCB IR B HEREEE.

IR, Be 2B 4% DOS JH ., 18 DOS F# ka2 8 Ik BIOS 1. B BIOS i
JIREFTRER DA [a] R b % R Y .

Y DOS B A (A1AE , % H 52 5 7 8h 1 28h, R if 28h 7E DOS SRR 8 A BT
DOS ST, bt . DOS A B MR GATF 12 U F BN S = A RESN, H
B, PRATLASRAT AR 12 LA L DOS H AT, S FERE £ 38 7 .

B2 T 8 LB R B/R ()8 DOS S ATHEE . I B — P RAE R EUFHE 8 HAg st
DOS . X 8 K WEAREN , N LB DOS EHFH ., HAFH X O, REURS
A SEIRE DOS 8 AT, X I R T LA s 34T 4457 DOS B . EREBFRIERIEHFEY
RITFBE 50, F R AR, BB B 3R A 6 7

ARG P RN ERET TR EREINRTEAR T PN EALAE. By
DOS STV 16 VA F AL TR I F AR 4 BRI SR 1 7 4 F 0% 30, 4038 DOS Se 1 138 .

e DOS W R Z A, A 46 % PSP, 5%, 1% A 2 B PSP, R /S 41 PSP BB THREN
PSP, TR ZHIKE PSP, 0 R TR DTA 998 % AR 2R 0 e
DTA

SEERTRE ‘
EAEF ST R EIERFIIEE 4%, X B E1LF SR ) & %A BIOS 2
BZIHBA .
—’i?fi%fif?*@ﬁf’ﬁ%i%ﬁ@%ﬁ#*MX\'RVLWT~4$%E‘JJ:T§C;lﬁlttJm%fﬁ?})\
— PR R0 28 SR PO IRFTER L T T B S THBE RO RFETRER
PO R A 0 RS R RS, J W LA TRTRE 5 SR AT 4 o O P R i 2%
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# . REEE R REETREX RANKSPEHRE. RO B FEREZ W, LAFR
FT—AHtFl, BEXRNEE ETXOREF - RBEHRS.
MARE-TEZEFBFTRE DOSEHFY , MLAEKFFH P LEREXTFY.

¥R %28
MRGHEBFEAT REMS, —CERFAKELARR. SRHE 20 %,

&8, A AT YL TR H(EE

REAFEEEFE RTRERAS - M EAHEMGS RBET LU TARE. ]
ARBEROXHEFRELTEDS, X0 RERE N LR T RE,

HERER - ERENRF N Y X SRR AREN T, RE— MR,
HYULHAEF LR TR EEN MR RERRET — P RAZR, R I— 4 58 e
YE B W] . DORMANT, B RX#R T INACTIVE ShEA — M, T IRBY LR B ER R B A
E—MEAERTSRBEARFES R ARFR ISR EREFHNE. MERA SR
AT S0 R P, BRI R B 1 ) — A T P R A A TR RN RBE. AX R
B R, RB|$H comm—routine ) jump, @ﬁﬁﬁﬁiﬂk#i%.

KT RBARET LM R T ARE. XA —SORE . MB R T HBRERN, £
R—THBFH Ik, HAR—PEREE, S FIRERIEFOEE, REBRR TR EH
2. ARRZE, REZC A BEFAOHLREF, LT NBB 8%,

;old interrupt vectors stored here
old_int_x dw
old_int_y dw

) )
- -
PR

;interrupts redirected to this section.

;it takes up very little memory

new_int_x: cnp status, DEINSTALLED
jne new_int_x_routine
jmp dword ptr cs:old_int_x

new_int_y: cmp status,DEINSTALLED
ine new_int_y_routine
jmp dword ptr cs:old_int_y

;variables section here

;interrupt processing in this section
;it could take up a ot of memory
new_1nt_x rout -

HERLEEE, BRFLER DEINSTALLED, FZF{EEebin, R/ LHEFEH N
#F2ZM, A8 F new—int—x £ new—int—y & ¥,

BA . XREANABES A, MABIFRN ENBRYERERLEBRAE, &
AL AR SR RS R SRR REER AR,

YE T A PR B4 B R B BT AT b M 150 ok 5 2 B 1 32 T R KO MR BT A
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HERBFEZEEANEF. —BEREMOKETHACERMOTHRE, R BB PSP
H BB FRAE P, ML, B8 ey PSP EFRB R 0. XM BRENER. TEEMBRLTHA
FAERRBRFZEEAN BACITREEAAHEFE RO, 58688 B,
WEFEHHERANAE, THREBER. pLLEL . LANBEENTRABFEFGH
REF.

AT HLEZENER
%5 FIAE AT ML &9 T b TR R TR, B R A B A W X R R AR
IBM 4} FEA LIS S, AE S 26 EEF A —4E, B0, FIF 5 BATE BRI, LARRE
B % U7 . BIOS RXIEMAB BN TR, RIBE N — 4 R ERLE ., RS B
, 5 AERY, B RS,
- FEE B R T A A RN,

- BRI ES:

: EDEL I L
- « WA — SR A i (6h,

& - B R X R —GESRIAS

s « B PN 9 ALK AR XX S BT Control, Alt, 1 Shift 84 & BB Bt
R

< AE AT WL b, FE 0T 9 ALY , RTT AR  BUERIER

- SN ARG &R A B8 T T 52 5 T 16n,

- FE SRR F B SR

o I P R B DR AEAR SE4R

< W4 XE T HY B RIS & R IRR A .

< FEATRE 16 T T 8, bt R,

o I AL TR TR A TSRO A R4 B 1 3

B AE NN ERARE R THRRENLTEDS. TERENE NN
TEm Sl o,

cEBR—REWOZN, ERERERS, R,

- EEEB M R BIOS 3T .

- B AT R,
CE-ASEFLEREE BT E5— M RAEFEEE, SRR NEOR
BRI,

- DOS HRERAFTEAM Y DS S EEWHTR, REEMRARIFRE L.

« 2 m B 8 1 28h B fF /] DOS ThfE.

- 1 DOS 1B 2 HIZE I 8 K2 DOS JEZ 2% .

« ZEHI 280 WM NG, TTLLGEA 12 L kA DOS Theg.

« K3 8259 FHREERR A BT Y T

- H R PSP, R L EHIE, 5E4 DTA.

CMREARFE T RS, AR RS,
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cARBFIHERFTERE—TEREF.
< JAREFY B R P B NFE R BRI R M ERRF . LHAWALRFER

ERMRTREN N,
« /il AT YL LB WS
INES

HRREREHAFERBFREZNTS . RAEESIEMERL. SREZRATR
FHRFEERFHRE. SABFRUNES, REFRANEEFNZTARTFE.

IR IREG R AT LUEAR , R AR W R B A, R R A AT R O F B R R
BABFHARENES  EBRSHUHRT, ROBFRETRET FFRAFRTFOHEE.
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