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nEE T

AHBYHR 7 DOS AR, - M T DEBUG BAM®MS1T, FHAASHMARE, he r THTXHNT BANE, HR
BRENEF, ERSAL T DEBUC BFNILRE NI ST SBFWE,

R I~ ARG RFS TR BN, MANE T M.COM MLEXE U954, if A% T8 DEBUG BT K
B, *BLEHTT DOS K DEBUG 1B, RINEAMITL M 7 RATIH,

HFMAEBET SR 8721 HABR, BIE 2562329,

DOS DEBUG 3.31 iff&

FEA B®E

J FOA S oG 28 ] R K A
19924 9 HE MR 19924 9 BB — KR FH
HEEDIE 5. 3565 91565



$—¥ DOS %R
1.1 *Mﬂ%uﬁfﬁ%ﬁ
1.4 TJBATEIEILELLEM oroveorevnroeroserneonsranneiisnsontenssussneansonsostass osnaneonsane

(OG- B JE i i ST TR g 12
L (BEA) D coververors oo tnsionionsorsnios oo stnrsvnsnescus s svesescrscrsccssceonnnns 14
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2.3
3.4

M2 A
#FE B
B C.
M3 D
M= E.

COM L IERI g oo
AT I RSRE P T £ - SOt

DOS Ver 3. 471 DEBUG FZFETIE - -ccvereminn it cmcanainnnce

TR COM X RIEFF
¥R EXE X HHIRIEF

- 23
ceee 24
< 25
- 176
- 178
- 182
- 192



w3 DOS Eit

1.1 S FREFHFSE

MS—DOS £ — Mt U 7E 8086 R % CPU Ly — THRYE RS, &R P W7 il 1t bt
21h B35 BT R 8 F AT KA o ML BT Int n SRS KT
" *Mﬁﬁ%‘ﬁ%ﬁ( bl 210 YBRALE LM F .

i

7 6 5 1 3 2 1 0
i | | | | i I 1

Iptl  fde hde com?2 coml i/fo kbd  clock

MBF (LN 0 WAFXREFW . H | WEXLETE EZABERREL.
SHRFERAT SRR R AR KPR AL ML

Int0 PATER BN B AR 20 HLAT 7™ 4 s i
Intl BE i, TF % F | BYEIAT — R84 £ M H
Int2 AT 5 o
Int3 W A o BT
Int4 2 i i, OF % 1 3047 Int0 =4
Int20h 2R ERF
Int22h B4 bt
Int23h Ctrl — Break 38 4 #h it
Int24h BHmELERF
8086 EF CPU & ff— P+ IR ETFR HELE LM b
fr:15 14 13 '12 11 10 0y 08 07 06 05 04 03 02 0© 00
[N T R N N NN N U N R NS N BN N NN
—~ — — — OF DF IF TF SF ZF — AF — PF — CF
EXmTE:
CF. H{tiZ. STz e RE~EH# A EAN. & 1.
PF. #MBKEHRE. ZSRELITEERHERK 8 LHE 1 {23 umEnT.

AF.

ZF .
SF.
TF.
IF.
DF.

B!

WEBNHAARE . ERESMTE K A6 B EAIEK T 10 Rt
B

EXE. BHESNGTE AR 2FH A |

BEARE. EEAE A WITE B R (R IR A

FaBHRE. TF=10F, RTS8 R

R FFRER. IF =1 0 AT LU T IF = 0 N P BT B

FEARE . M r e IR AE A 77 DE= 0 0 AR 47 b Rk 5 {22
ht b DF =1 irsihe



OF. WHHE, HZIKSWTRE ERUBLREEN. B 1

1.2 FfEELALFHII AL

3086 £%| CPU RZERAARLF IMb FF Rt BE, HEMAREFFRBREA 16
L ARREEEF I 1Mo fyshht =, HLSIA T 2 BN ER BR, — LR B b B
MR 16 (L FFR —BREE. B Addr Y FERhhE Seg Bl . Ofs B ht,
N BRI R BB A P BB ik oY .
Addr = ( Seg SHL 4 ) + Ofs
HERMYHEMIL, MBARBATL Y.
Seg = Addr SHR 4
Ofs = Addr AND 0000Fh
— AR A B it bk B v — R W TR b, TG — 4 2B M Ak W] DA B s B R R A B R R
BoTAS. K, Y3Euht 410h WY . 40h:10h, F 41h; Oh, 5§ 0.410h,

1.3 IEFFERRISR PSP

TTA— %5844 . BB EXEC 3 8538 J $h 47 8%, DOS B 5 th = 19 77 B s bt 4
NERFURANENTFEML. X KBz yEFER.
ERTFRMBE 04,D0s By —4 256 ZH B RIS PSP £ %Itk . EXEC ER S
B 100n b ABFH A HEHH.
%t COM ¥
© IPBEFFERER PSP
« TP E 4 100n
- SPHFFHRRBIBFEERR
© A RTFOMART PSP BB R AME S H & B F W B/
PSP A ME 1—1 PiR.

#1-1 BEFERNE PSP

pig k] KECEFYEH) HE

Int 20h {4

DOS H{EETRHE

Reserve

DQOS Far CALL

B R

Ctrl—Break (int23h) Vector
Int24h Vector

5 PSP Bk

Gl e O

0Ah
0Eh
12h
16h

[SC R L . =2 BN (RN XY



18h 20 FHT ( File Handler Table )

2Ch 2 789205181 8

2Eh 4 DOS SS.SP RE KX
32h 2 FHT KB

34h 4 FHT #hht

38h 24 Reserve

50h 3 Int 21h 4

53h 2 Reserve

55h 7 FCB1Ext

5Ch 9 FCB1

65h 7 FCB2Ext

6Ch 20 FCB2

80h 1 TR E

81h 127 24T Buffer
80h 128 B %% X DTA
%} EXE #BF

+ DS.ES (&) PSP
+ CS.IP.SS fil SP HERBF X MH
DOS # —H Rk PSP TR M T BTk
1. BRUFNEEE
Entry: AH = 26h or 556h DX == Seg Address
LMWBEEME 0 41 256 MF I Copy BIHMBERBROLE 0 40, FEHHF
) PSP HE XM .

2. BU4R7 PSP Huit
Entry: AH = 51h or 62h

Exit ; BX = Active PSP Address

3. Set PSP Address
Entry: AH = 50h, BX = PSP Address
Set Active PSP to [BX]

1.4 TIHITEFRHEN

DOS # AHATEAA BAT, COM.Fi EXE =2, BAT #t4b S FE 34 X, COM A1
EXE & =3 #I3H



#* 1—-2 EXE X%

FHEF KE (F¥%%) nE

}REF 5A4Dh

B 512 RBRKE

Lh 512 45 A3 B SCiF R /D
HEMRI N

LA 16 S35 9 348 B i S0 sk ok
EEANBRTFRR LT REN 16 FY
BENRINE
EEANBFRR LT BEN 16 FY
BREMRANE

Ss {u #{H

SP {§

FRIM

P {H

CSfufE

BN E LTRSS
qAES

R AR R B X

HEfR (RSl 18h M )
AR X

00 O e NN O
NN NN

0Ah

g

OEh
10h
12h
14h
16h
18h
1Ah

N NN NN N

COM BFR— M ABE HEBENERRES - EERANERE F.-rEEEHAS
E—PBRA.RBE 64K T4, T B2 bt 0 FiR 1000, H EARMEEN FTUEAZ
| %:3:

lmEE#$EFCm”ﬂiﬂuﬁﬂﬁ%ﬁﬁ&ﬂﬁﬁﬁJﬁﬁﬂuﬁgfﬁﬂﬁ,
&Eﬁﬁ&ﬂuﬁﬁ6M?H&EﬁﬂmﬂuﬁﬁﬁﬁeEW%M%@?@%?H&%W
KEBFHER LR,

— MM Ay EXE ﬁfim L5 i#%*ﬂﬁ)\ﬁﬁt &tﬁ‘# K— &Ry EXE B /%
AEREE & B SR AT T L AW e e TmERERER ARF
%AﬁﬁtwﬁﬁﬁAWﬁuﬁﬁﬁ$§ﬁm %WAWWMD%MMDEED%X
% 1. 7T7TMb i ¥ A Bk B 4 131Kb , Turbo C+ 4 Ver 2. 00 f7 BC. EXE,DOS 44 1Mb
£ .MMk 24 155Kb ,

I#%@ﬁﬁi#%ﬁﬂ%ﬁﬁﬁ%&%ﬁﬁﬂmsﬁkﬁ#ﬁﬁ%ﬁﬁ%%ﬁﬁ
B AEANE. HHAmE 1 -2 FiR.

DOS ¥ EXE BF/5 MR\ LMEE AR FIKFE i E 0L,

1. WEIEEURFHRMEN EFFERE
_ 4 —_—



2. HEBHEMEENTENCRESETHFRRRRTH—TF

3. MUEFRNEFBERME

4. WLEAZRFARNEF

RIS F TR

Lo BOCHkAr# 10h—11h M{E X SP. {7 OEh—OFh f) {6 0 FF th B A 2% SS

2. ¥ PSP #yB:{H% DS.ES

3. B 16h—17h g E AN FF 86 BE X CS, BUOLH 14h— 15h g9 3X 1P, MG HE 42
B CS: P, WATEF.



8% - DEBUG BikiZF

DEBUG R4t T —f AT ¥l A4 W 37 5% . 8 (R 88 MEME FF 9 47, HEE XY COM B EXE
MO R 2 B HIL &R E XA RELAPRATE LR EEHEL T EMLHR,
DEGUG fiF #R¥EA B sR BR AR 31, AT B AR SCHF

2.1 iRJE DEBUG. COM

DOS 3. 31 4#4t4 i /i) DEBUG & — 1 k/N g 16000 i COM ¥, Rt . &8
FRERR, EHARBEER L RE—PK/PA 15805 FHy EXE £FF.
DEBUG. COM M — %S RBIR#H4 ERER—MAWFH B R 512 FHA) EXE
YL, B—ABIREWTNHLEF. TR= T
o MR\, A R BRSSO E S fir
2. ¥ EXE MR{URHE 412 PSP BifY 100h fRE A
3. HEVITREAH
Bt L R 17T LI DEBUG #§ DEBUG. COM B A 77 , ¥ B 3B IR EXE U, LU 44
REFBRILRETRBFRE T E &,
# JX DEBUG. COM {31 BinF .
¢:> DEBUG debug. com
— M CS.110 L 3DBD CS:100
- R CX
: 3DBD
- N x
— w
- Q
¢:> REN x debug. exe
DEBUG. COM 1 DEBUG. EXE @303k
0100 E9 3DD2 jmp  3ED5h ;DEBUG.COM  E—& 14

WRAFR B

EXE SCHFR SO %

000000: E9 D2 3D 43 6F 6E 76 65 72 74 65 64 00 00 00 00 .. =Converted. . . .

\V

000010: 4D 5ABD 01 IF 0003 00 200000 00FFFF 66 03MZ...... ..... f.
000020: 6A 01 7D A4 0001 2800 1E 00000001 00DE03j.}...(.....



000030.

000040.

000050,

000060

000070,

000080

000090,

0000A0;
0000BO.
0000CO0.
0000DO;
0000EO,
0000F0;
000100,
000110,
000120,
000130.

000140,
000150,
000160,
000170,
000180,
000190.
0001A0;
0001BO.
0001C0;
0001D0,
0001EO0,
0001F0,
000200,

DEBUG

28 00 E5 03 28 00 EE 03
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 09
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00-00 00 €O
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 09 GO &0
00 00 00 00 00 00 00 0C
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 060 00 00 00 00 00
00 00 00 00 00 00 GO 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 GG 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00

. COM WML SE -

3ED5S
3EDS8
3EDY
3EDA
3EDC
3EDF
3EE3
3EES
3EE8

call
pop
push
mov
add
mov
add
mov

mov

3EDS8h

bx

ax

ax,es

ax, 10h
ex,[11Eh]
cx,ax
[(bx—51,ex

ex,{126h]

28 00 00 00 00000000 ... C..CGuvvnnn
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 90 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 0C 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 0000
00 00 00 00 00 00 00 00
60 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 G0 00 00 00 00
00 00 00 00 00 00 60 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00

’

4

goto 3EDYh
bx < —- 3ED8h

PSP 100h
SS offser
s

save S8
CS offset
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................

................
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................
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3EE9
3EEE
3EF1
3EF5
3EF8
3EFC
3EFF
3F03
3F07
3F09
3F0B
3FOF
3F1!
3F16
3F19
3F1B
3F20
3F23
3F25
3F27
3F29
3F2B
3F2C
3F2D
3F30
3F32
3F36
3F38
3F3A
3F3C
3F3D
3F3E
3F41
3F44
3F45
3F48
3F51

add
mov
mov
mov
mov
mov
mov
mov
mov
shl
mov
jcxz
Ids
add
mov
add
add
add
mov
add
loop
push
pop
mov
mov
add
mov
sub
rep
pop
ch
mov
mov

sti

cx,ax
[bx—9],cx
ex,[120n]
[bx—7],cx
cx,[124]
[bx— 0Bh],cx
di,[128h]
dx,[118h]
cl,4

dx,cl
ex,[116]
3F2Bh

siyes;[di + 110h]

di, 4
bp,ds
bp,es:[118h]
bp, 1
bp,ax
ds, bp
[si],ax
3F1ih
cs

ds

di, 100h
si,dx
si, 110h
cx,bx
X ,si
movsb

ax

ss,[bx—5]
sp,[bx—7]

; CS

; save CS

; SP

; save SP

; IP

; save IP

1st reloc table’ s offset

head’ s length

convert pargraph to bytes

-

reloc tables

-

sEEL

; move image codes

jmp dword ptr { bx —0Bhy guto to image code
db 0Dh, 0Ah, 2Ah, 2Ah, 2Ah, 20h, 28h, 43h, 2%h
* Copyright Compaq Compuier Corporation 1987 » x »’



2.2 A DEBUG

£ DOS KA V. A 31 DEBUG 4L 1A A
[ Wzh3s Of ##s DEBUG [ IK#h3% 1L B2 1L XH&[ FRE 1]
(281l &% 2]

AL RS A DEBUG @4, BESXHRYH. 28 | fi2¥ 2 XRFERANEFH A4S
f1Z¥.

# A DEBUG J5 i BUR A" —” ,» —" 4 iR /* DEBUG E 28R4, TUBSEY. BF
RUTHREFRFRNAS G L. MR KRR A DEBUG i X HHE A, TTL S HRENFESN
NE#HITLAEREANGELMLEOBRSEREN IHFEANE.

#t A\ DEBUG J5. %5 fF S8 EHMI L F .

o Bt 748 ( CS.DS.ES, I SSHW B 32 H N HFH K, i) DEBUG E% e —
B

« IP <<—— 100h

+ SPRBHUBRKABREEABFEERSTNERPAUER KA. PSP BRI 6
SLE B K /N2 100h BLEE Stack

« HRTFHFH  AX.BX.CX.DX,BP.SL,fi DI )£ B} 0. MRt A\ DEBUG R} 4
XAFE B BX . CX & A 30K/ B BX AR ER S

s BRETFFHREN:

NV UP EI PL NZ NA PO NC
. Bt%5H) DTA % CS.80h
ﬁAmeGﬁ-%ﬁTmmﬁﬂmﬁﬁiwwmﬁﬁﬁbﬁﬁmmﬁ

© MEANEXE X MEEMHFBREBEXHLSHREFXFHER.CS.IP.SS,SP,
DS.ES B PSP,BX.CX HBt& R BH kN

© IRE AR R HEX U, MBS INTEL 16 i) 8 5 HF Rl it

#A DEBUG K EERTUBAG ST ST TURRIM R REH—TRE
TEYHETAUANERKEZKDERENFR AL HNSHBATIB . R RE
HEEM A 16 BEH BT T/, DEBUG BIMER A+t R,

DEBUG 3t 4 19 MoBamsd . &k 2—1 BiR., HESHMEHERLE 2—2.

#* 2—1 DEBUG #h4—¥i#

LiES LW

ACILER ) A [address]]

CCH¥EH C range address

D( ¥4E ) D [address ;,or D [range ]
E(®ME ) E address [list ]

F(HE ) F range list



G¢ AT ) G [ =address] [address [address. .. ]]
H(HEX ZH ) H value value :
ICHMOMWA D I portaddress
LCEAN) L [address [drive sector sector]]
M( f£3% ) M range address
N( 4 ) N [d.] [path] filename[. ext] [param [param. .. ]]
O(MNOMH ) O portaddress byte
P( 3 ) P [ =address] [value]
Q(BH) Q
R FH#) R [registername ]
S(BR)D S range list
TCBRE) T [ =address] [value]
U( RICH) U [address]
W(E) W [address [drive sector sector ] ]
# 2—2 DEBUG 4 S¥RH
2% W
address A=F#E.
it L. BFFS.MBME.m CcS:100
2. B .WB{E.m 3F6.100
3. MmBME.m 100
{EHP LAl 1—4 4~ HEX R4 IR
byte i 1—2 4 HEX SRAR
F¥
drive. IR 2 AHT.0 NS AL NEE B |
K3h4E
filespec HEDNRE . XHEZMEEAR
XHHHRIR
list B 1 ARETFHH/ HFBHER
Uk
portaddress F 138 44 HEX FRE K 8 5% 16 {3 O shat
At
‘a.nge oM.
HH 1. address address
B M AR RBE
2. address L value
registername SRR M4

— 10 —

LS

al-2%! B



FHME

sector sector sector B 1—3 f HEX ERFAR, & LR tEH 5 B K5
B BAK B

string B 5] 5 85| S5 H A — 8 ASCIL £

FHH

value 1—4 4 HEX FHFHBAHEIE

H

2.3 DEBUG ZiSiEFF

DEBUG S B/FIT .
start .
Verify DOS version
Save vector of INTG1h & INTO3h, for restore
Set INT22h address
Creat sub _ PSP
Get screen parameters
LEMSTEH
loop
Initialize registers & flags unit
Printf (" —”)
Get KBDline then UPPER it
Dispatch to subroutine, if is Q command then exit DEBUG
Goto loop

2.4 AGCR) &S

A [ shhk ]
A 1p4¥ IBM PC RILHENEREE A SEN A FL &, M AMBELR . EE. £
SEHHERt, i CS:100n B E—K A 45 LMt fEdR Gt
PN L
= Error
HEFH B R YA, SHERA . :
DEBUG ZH§trMER) 8086/ 8088 {4 iF S 1B M 8087 4 R4 .
B :
—A
178B.:0100 NEG BYTE PTR DS.[200]
Error

178B:0100 DS;
— 11 —



178B,0101 NEG BYTE PTR [200]
178B.0105 INC WO [SI]
178B0107 EWAIT FADD ST,ST(3)
178B.010A POP [BP+DI]
178B.010C RETF

178B:010D DB 1,AB,”HELLO"
178B.0114

2.5 C(kE®) &%

B :C HE it
C 4 RBEAFEFH T HIEROHE  KEHBANEHERE . R4 K Bt R DS,
REAT AR BT, & TEHEART:
bkl FH FH 2 a2
Bl
C 100 L50 200

2.6 D (¥fif) $%

D [l ]88 D[ %M ]
D %4 ATERAFFAE, REMH B IR DS RF 4 B tak & 1000 8 | —% D
SR RS, BRAERI KB Y, 80 T,
BRERRAR
ik +NHBIR  ASCI H
ATHTENF A9 ASCI B . B, B—1TEIHHBALR.
ol
—d15 120
4436.0010 3B 61 3A—01 01 01 00 02 FF FF FF IT: TS U
4436,0020 FF FF FF FF FF FF FF FF—FF FF FF FF 40 3B 25 08 ............ @ %.
44360030 61 3A 14 00 18 a:...

2.7 E(&B) &%

RS E it [ e )

E &4 AMEHFEE0ERR SRR TGN | FEFRELTHONE, BT
FIF M R BRI . SR B AR DS,

FIT MR A7 SR B0 5 A SR A S5 80 K — Mtk SN — UG B B — Bt
INCEL S 3 -

i



