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O BAENL bl 5 Lead 5 Jsead S0 o Jpalilly Sy AU e Jiead
5 e i a5 ABY) e DB Cy a5 i) e ES D) a8 e 5 Yl
- Oxigall e (Sae a0 Sl i el iy oS o el Lese adal) dlac)

u:})AG 95&13

Gl Js A

www.manaraa.com




o g8

3 W clagi Al gl g Jandl jaw mda g b
5 P ugdd
L 3 :THE BOOT SECTOR g &Y/ ¢ad 1
L e £ a B £lii). 2
g I S ‘NASM lan! aladinl 3
18 e " HELLO, WORLD!" 5_lall icLik 4
20 .o —————————————————————- dlea dclila (0 )iSI 5
p 7 2 . BOOT LOADER ¢ 38y Jasx.6
p - el ol A a5 88l 7
KL J gk
KT S Asla) 548

www.manaraa.com




:The Boot Sector &8y s @

el (K5 (o alatias Glld amy 5 @ OEY) g Ua i gine e e Juadll oda
- Ly alall e Y|

BIOS ol 7 jall 5 Jaall sas s a6 () e a0 g OBYL ulall Jlea 2 i) Levie
gladll ey . 0000:7C00 o sl ic 5 1A W J V) g Uil Jaess 5 (il 36 s
&) 8L BIOS  (ssadl asis . DOS Boot Record (DBR) (52 g0 o J 5V
oo ke Cladail) 38 (4S5 5 llia 53 sa sall Ciladaill M o8 5 0X7CO0 (il
5383 )OS Jueinll aUas Jreaty o siaw 53 5 boot  loader ¢ 38 Jaest zals
- ol aldas ¢ 2 dlee Nxie fag

DEBUG il 513 @lly 3 Laclugs 5, g8 daws ol 5 ks oWl o st 3y
il sine s o s Lilla 5 el BV 53903 Gl sine i el padieg (53
- Ooe o= Al g Y Jas

sl 5 Start fay) A wE 5w F DOS Gusd el V) ) e o geiiall dredi Sy
DEBUG € 2 RUN i

. RAM 5 I3 iy siae (e e 3o gy d - 5eY) oy

-d

136E:0100 00 00 00 00 00 00 00 00-00 00 00 0O 00 00 00 00  .......nienn.on..
136E:0110 00 00 00 00O 00 00 00 00-00 00 00 00 34 00 5D 13  ............ 4.7.
136E:0120 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00  .......iinenon...
136E:0130 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00  .....inenenen.n.
136E:0140 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00  ......enniennonn.
136E:0150 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00  .........cnen.n.
136E:0160 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00  ........ninon...
136E:0170 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00  .....vnenenen.n.

7S i e e ol gsacludll o Jsandl dal (e

=%

assemble A [address]
compare C range address
dump D [range]
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enter E address [list]

fill F range list

go G [=address] [addresses]

hex H valuel value?2

input I port

load L [address] [drive] [firstsector] [number]
move M range address

name N [pathname] [arglist]

output O port byte

proceed P [=address] [number]

quit Q

register R [register]

search S range list

trace T [=address] [value]

unassemble U [range]

write W [address] [drive] [firstsector] [number]
allocate expanded memory XA [#pages]

deallocate expanded memory XD [handle]

map expanded memory pages XM [Lpage] [Ppage] [handle]
display expanded memory status XS

Baaa il jhee AU a5 o oS 43 Cum m g Jaledl) 2ie 3l g oLl elle
O Ledia 5 laslen plaal sa o o) 4 5 Glaall Ga il 3asa e AT (58
clall il

cAsal el B & ae b axa g format 4iiugls o8 5 floppy  oe L= B 35
t A ) Jadl o yall dla il Boot Record g MY Jaws Jsea]

-1 0001

580 0 o weia Y el (e cleUail Jueaty (L Gapall) T Y1 138 08 Ea
5SIAN ) aluasy o g 3 o il Aoy e et AN Aay V) LY W RAM
. floppy st (el Al i 0 Cum beall pa il G5 JSV) B0 @
glbdll o Js¥) o ladll oy 5 Ll 8 Cam il (pe pllal) Q8,0 0 350 e

L0 A
o Sl die fagis 3 o siall 0 CAED QB ) @
clebaad i Al Gleladll daer N L850 @

-
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e Jea 5 KA ) el Gl e J5Y) g Uadll Jaeaty o g8y Bl )&\c__uagj
o)y el sy 50 o sl

p A YL Gl 2y, il giae (me 25 53 SIAN Y e Ul Jeay L Y

g8 Jaw e (0x80 in hex) <uly 128 (i je b dua Ju) JCI) el Hedans
: JEIS sl

0AF6:0000 EB 3C 90 4D 53 44 4F 53-35 2E 30 00 02 01 01 00 .<.MSDOS5.0.....
0AF6:0010 02 EO 00 40 OB FO 09 00-12 00 02 00 00 00 00 00 oco@ococococoooo
0AF6:0020 00 00 00 00 00 00 29 F6-63 30 88 4E 4F 20 4E 41  ...... ) .c0.NO NA
0AF6:0030 4D 45 20 20 20 20 46 41-54 31 32 20 20 20 33 C9 ME FAT12 3.
0AF6:0040 B8E D1 BC FO 7B 8E D9 B8-00 20 8E CO FC BD 00 7C T

0AF6:0050 38 4E 24 7D 24 8B Cl 99-E8 3C 01 72 1C 83 EB 3A 8N$}S....<.r...:
0AF6:0060 66 Al 1C 7C 26 66 3B 07-26 8A 57 FC 75 06 80 CA f..l&f; . &.W.u...
0AF6:0070 02 88 56 02 80 C3 10 73-EB 33 C9 8A 46 10 98 F7 0oVooooBodoolooo

Jie e glaall oany el o oSay oS0 5 laglae ol JSa 138 U yay o 44 5 e
. ol 053 MS-DOS 5.0 s ga il g 51 ) s FATI2 s il allas o

o Ao cdl A8 Y W RAM 3 SIA (pglic el (g bl 3 sandl (ara o8 Y
S a5 SN (5 sime ) Cam 381 (6 g (e B3 s sl L g8 ol
aaill A La SV Gooal eday cpadl a8 0 g sl 3 senll adally 4 pdie
o i 4l g pde Gl W8OI e (S e Ciga dm s pae i (g pde Gl
o eees BB B2 3 ga g LAl (L) Akl )

b Sladail e 3al o8 e Y Ja e e 5ad 13 8 L 5 S Gl o3 aes ¢
a8 Jsn laslaall 0 33% 58 Clild) 238 (s 5 (boot loader) ¢ 38Y1 Jess
& L track Sleall b el b, g Uadll ea il o8 i

. boot loader ¢33Y) Jasa 3 jal Y 3yl A&l Liged

sl e syl
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Hi el Al claedl) @l ek gl unassembled s Gliy daleill s34 i
oA e Janin g jiall ga Llls A g dasall G siall e ledy 5 ALl GG

s Jal
0AF6:0000 EB3C JMP 003E
0AF6:0002 90 NOP
0AF6:0003 4D DEC BP
0AF6:0004 53 PUSH BX
OAF6:0005 44 INC SP
0AF6:0006 4F DEC DI
0AF6:0007 53 PUSH BX
0AF6:0008 352E30 XOR AX, 302E
0AF6:000B 0002 ADD [BP+SI],AL
0AF6:000D 0101 ADD [BX+DI],AX
0AF6:000F 0002 ADD [BP+SI],AL
0AF6:0011 EQOO LOOPNZ 0013
0AF6:0013 40 INC AX
0AF6:0014 OBFO OR SI,AX
0AF6:0016 0900 OR [BX+SI],AX
OAF6:0018 1200 ADC AL, [BX+SI]
0AF6:001A 0200 ADD AL, [BX+S1I]
0AF6:001C 0000 ADD [BX+SI],AL
OAF6:001E 0000 ADD [BX+SI],AL

. Ox3E ¢ sl ) 36 JMP 003 Y1 dagdedl) o 5

Y el aeal) 53 a oS8 g QB 8 LY ) il e laa b Bl Cladadl U
b s ol clatdad )l Qa4 g e Jad il s e 5 Ll L) 3
- @bl JEl sl

g EY) el oie oy (52 o siadl ) AL a5 Y1 el ) 1Y

S claglaill 038 e alli Liges  OX3E o siady sale Tay 3 5 boot program

. )A{Y\

-u 3E

. Windows § DOS Jsuill Ui Jeealy s Al 30l 3y 45 ) liSey L

Gl ald e cla ) pay @l e Gl 4 iy MS-DOS Jsill alail 26U 1aa
as—, Jaiial) HUais el e clild oda g 5ia3 dua, MSDOS.SYS 10.SYS
13 L) s Ladiny eadl 55 1A ) <l s3a sl boot  loader g38Y) Jase 5 i
- ALl Uadd) Al ) (m ye o sy 4dld lall) o3 £ DY) Jase 22y ol

SN Zyl_ﬂbl ’
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Invalid system disk
Disk I/O error
Replace the disk, and then press any key

: S G WS 180 o) siall (pa do s asall £ Jans 6 iS5 Allus ) o2

-d 180

OAFC:0180 18 01 27 OD OA 49 6E 76-61 6C 69 64 20 73 79 73 ..'..Invalid sys
OAFC:0190 74 65 6D 20 64 69 73 6B-FF 0D OA 44 69 73 6B 20 tem disk...Disk
OAFC:01A0 49 2F 4F 20 65 72 72 6F-72 FF 0D OA 52 65 70 6C I/0 error...Repl
OAFC:01BO 61 63 65 20 74 68 65 20-64 69 73 6B 2C 20 61 6E ace the disk, an
OAFC:01CO 64 20 74 68 65 6E 20 70-72 65 73 73 20 61 6E 79 d then press any
OAFC:01D0 20 6B 65 79 0D OA 00 00-49 4F 20 20 20 20 20 20 key....IO
OAFC:01E0 53 59 53 4D 53 44 4F 53-20 20 20 53 59 53 7F 01 SYSMSDOS SYS..
OAFC:01F0 00 41 BB 00 07 60 66 6A-00 E9 3B FF 00 00 55 AA oBooo £ oo ooolo

EOBY) o (f & 5 )an Aala Adaadle lin , @ OEY) o Al Bl JSA el
i 0 O sindl e leay 3,803 () aliaas o5 L 1) Ul 5 <y 512 aaadly 2aa

Lt &38Y) Jaws gan s AT ) LS OXIFF o siall e 5l )
Losa of comy a1l e OXAA 5 0X55 (el Loga losiny 5 OXIFE , Ox1FF
el 5oLl Jaaaty Gugml) o s O Csm Y 5 il AT e itadl (pila aas

*aar

. oty

sl a4l Sl lilaaall (358 58 Aadaty Ty Gusal ¢ OEY) Jaw o) Js DAY (S
a5 5 0x3D o) siadl 2ie giniy  0Xx02 o) siadl die fai cildarall (e cils 60J)
Qe dan OxXIFD ¢ sl s Llee JaS5 5 OX3E o sl vie ¢ 2EY) 5 4
. OXAA , 0X55 L idasa Odiad Lagd ol
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g N a2 L) @

Ay & slhiin 5 0y gl ¢ bl pieay o585 S pleinn Jadl) 1
. DOS Boot Record (52l g 38} Jaus Jyoaty
;OB s 8 s AY) Clllaadd) i 05 g OEY) Jesa 503 Jlaial 58 Ldaa ¢
o5y Jind ) QU ey o) Cogud 2l je AT o 8 ) llanall ity L 13 a8
Ut Al ol Gudasss 5, Y e La i lall (a3l Windows 52y § DOS
c oAl el Ag g o A
Glhea (558 il lias WY jmp 0x3E il Lalal) 31 dadeill o Ladlaias 3oy
- g &) o
d—aad 5 il Jidiy a i Lsen, OX3E ) sl e ley Joaxilly cadl 5 13y oLl
0 sl e 123,81 ) el G il (e JsY) g Uail
Al Aol (S

-u 3E
el el cllaead) Jaaey fag
-a 3E
P AUS B 5 gl ) gall ) il prompt Gl o 68
Jmp 3E

S S ad ) ) Cndll el 58 SIA L aas s ATV A ) Al w2y
IS maay 5 eV 5 25 oY 5,30 550 Enter Jaws) , dagledl) Jlay ey 7l

A I ER PN e PR
—-a 3E
OAFC:003E jmp 3E
0AFC:0040
P OIS Ltaa Al claglel) (o e Sy oY)
-u 3E

oL Zyl_i}bl !
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) JSAN ()5S

-u 3e

136E:003E EBFE JMP 003E
136E:0040 8ED1 MOV SS,CX
136E:0042 BCFO07B MOV SP, 7BF O
136E:0045 8ED9 MOV DS, CX
136E:0047 B80020 MOV AX, 2000
136E:004A 8ECO MOV ES, AX
136E:004C FC CLD

136E:004D BDOO7C MOV BP, 7C00
136E:0050 384E24 CMP [BP+24],CL
136E:0053 7D24 JGE 0079
136E:0055 8BC1 MOV AX,CX
136E:0057 99 CWD

136E:0058 E83C01 CALL 0197
136E:005B 721C JB 0079
136E:005D 83EB3A SUB BX, +3A

ot UL 5 lalinas 0 ) dadad I s J50) daeil) (o ddaadle ey
I | e 43S G 4T Ay (Bl LoD ali y of (of Al dala e
St) N la W pay @) e saal) clideea) 38 Laiss o &y, o siad) Gudi 2ic
ol e ISV g Uadll ) ALSIL U S5 LS Jadall 5y 5 daie dlee Y g o el

P eV Aabay 5 0l

-w 0001
5SIA ) 3505 sl ilidarall (S Cum Joad dpestl) el 4niy write UK )
Ao oy 4V Al e Adial ol AV ae Lasad 5 e 13a Hadid die

.Lﬂj&b}&“&l&@@mﬁﬁ}ﬁdﬁﬁdﬁi L’é)sk"_ﬁ,}ku

Gl a8 o lal) £38) salely i Lavie , Galiall i e @l o SliSay Y
Aiie aatie g g Uil Ay wie danl) fas 5 A ) el (e JsY) g Uil Jpeay
- ellia dalal) 240 5 OX3E o sl ) aEl dagles

s 5 ed driy O ol canlall Blagus & DY) sale] aey o 2ati 5 (Buw Lo 2wy o8 (V)
. il

A e odgh g it ¥, el Balad (e i 13l 3 e Ludal ) S5 Y N8 Lk
a5 LS clla 30 sale] 5 ellias allas e pLain) Sliey ol el 5 L 3 Y Ay

SN Zyl_ﬂbl N
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e s ia o oliVl lile 5 BIOS (s o) i i) Lilad e o o5 Jad Ui Jf 13
- Jeal Jery (s Ji ol aa 9 Y Jua¥l Y ( DOS (s 59) o dualall

A A AL Dl a8 (5SS

AH = 0xO0E
AL = ASCII code of the character to be printed
BL color/style of character

Lm_ﬂga\dsﬂu¢ﬁuug;gm~ﬁmzﬁ¢zOAng‘;4m\a‘;gm4¢m\Jmqd
Al

-a 3E

OAF6:003E mov ah, Oe
OAF6:0040 mov al, 48
OAF6:0042 mov bl, 07
OAF6:0044 int 10
OAF6:0046 jmp 46
0AF6:0048

Cun AH Jausall 0x48 Gl 5 AH  Jasall jia Gl alindy 480 cilaglall o 55
e ¥l il ol e et 8 s BL Jawsall 7 deidll , H Gajall (e Gl e
o s A B g8 ael, (W0 00 1) Gaw LS g Y gl ladny o8, gl guu Al

cedal Gl 8 A3 o Lo phe H el asia s yall sda, (o yall (a3l

13
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NASM _las¥ alasiul @

Dol 5 LS, Laal p 35S0 Lian) plasid 35S Juadll 138 b olatin,

Gaia el yding 5 S el AS (K0 5, laan] gl AT i) 51 aadiis Al

Slhiiw  Lewl) mal AU Ay o A4 jha e Jpasll s DEBUG méill aladinly

J—ead ol Sy 5 “Netwide Assembler” (NASM). e V) zal 5 aladinly

Jya—all el WS http://nasm.sourceforge.net/index.php & sall (e zali
) L) e ale

el a0 Qa5 LS, L i lagheil] s A0S0 el ol 138 i
Aa, A8 L) 5 Gald) 3OS 4gde pULY) AiSe 5 25a 50 hiasm sl @
. el Ay il o3

;Simple boot program that prints the letter 'H'

; Disclaimer: I am not responsible for any results of the
use of the contents

;of this file

SV, Gl Jeadll 8l e L agliie IS5 zalipll sda 8 ol fag
Sl 22y 5 begin o gl S8l b 5 £ 38Y) Ja likane 358 4L o 585 A deed
Gl Ga) A Al L Slihaaal e b 20 (s a5 Sl o2 (358
O ol e 5 iy o oS iy 5 il Aand 53 (Al (e LAl
byte swapped ms—Sae JS& da s yra )5S a5 il e ST e Adl3al) 8 )
5 B g SIAD sl b Sl 8 el JRY) ) (A sy 5 T A G
- oSl Sa)

14
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;data portion of the "DOS BOOT RECORD"
brINT13Flag DB 90H ; 0002h - OEH for INT13 AH=42 READ
brOEM DB 'MSD0OS5.0"' ; 0003h — OEM name & DOS version (8 chars/(
brBPS DW 512 ; 000Bh - Bytes/sector
brspC DB 1 ; 000Dh - Sectors/cluster
brResCount DW 1 ; 000Eh - Reserved (boot) sectors
brFATs DB 2 ; 0010h - FAT copies
brRootEntries DW 0EOH 0011 ;h - Root directory entries
brSectorCount DW 2880 0013 ;h - Sectors in volume, < 32MB
brMedia DB 240 0015 ;h - Media descriptor
brSPF DW 9 ; 00l6h - Sectors per FAT
brSPH DW 18 ; 0018h - Sectors per track
brHPC DW 2 001 ;Ah - Number of Heads
brHidden DD 0 ; 001Ch - Hidden sectors
brSectors DD 0 0020 ; h - Total number of sectors

DB 0 ; 0024h - Physical drive no.

DB 0 ; 0025h - Reserved (FAT32 (

DB 29H ; 0026h - Extended boot record sig
brSerialNum DD 404418EAH ; 0027h - Volume serial number (random (
brLabel DB 'Joels disk ' ; 002Bh - Volume label (11 chars(
brFSID DB 'FAT12 ' ; 0036h - File System ID (8 chars(

sl e Lo Lala 4 Ll aaiin Cus Begin 4aU) an 45 6l 50l ) oY) Jaal
Yoidla 8 Jiy 83 e H Gl delde Alalay o sty sed, Gibad) Juadll 3
e Qe 3 5l 512 g asSU 13 aas o aSEIL & g5 aa0 Ales B, Al
Caldl) 4lgs ) Jlaal Capemy @3 5 “times” Al g3 sl ol 5 (e g sl gl
5 0x55, 0XAA (s y=al) il ot Glld day 5 i 510 2580 ana (6K Cuny

cpladl Llgs ) g2 plad ga g Uadll o ladsy o)A

;boot code begins at 0x003E

begin:
mov ah, 0xQOe ;Function to print a character to the screen
mov al, 'H' ; Which character to print
mov bl, 7 ;jcolor/style to use for the character
int 0x10 ;print the character
hang
Jmp hang ; just loop forever.
size equ - Sentry

%$if size+2 > 512
% error "code is too large for boot sector"
%endif

times - 512)size - 2) db O

db 0x55, OxAA 2;byte boot signature

15
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Mie i liy 28 NASM gl bl Gl (3 a) a il 3 JolS il il ()
ak_u\yu_h]\uﬂééﬁaﬂd\)ﬂ\ﬂ\om@b@a}@&ua)ﬁéj
;SIS L)

nasm h.asm -o h.bin

, cald) (alliad DA (e <l 512 58 4eas of U hobin Al Cale ol ol g

o BIM 2 gl
PR P B . B PRt ST, ST
il 01 el

Al iS5 el Jad lly say 5 ¢l dla § Y Gl s (V)

debug
-n c:\nasm\h.bin
-1 0

e 2 SHY G a5 0 siall e lea 59 ) Calall Jrany A5l 5 el o i
. unassemble (u) s dump (d) Oded=ill PR (o s J<G0 Jaad 4l 5 4l gisg
il ) s ie o ia il Al Cancal 98 Calall o BaaMie d daledl s e Gua
sl Aled die da g e Lok g il el Legd aa g Cus OX1FE and Ox1FF

=el

136E:0180 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 O00.......cooununn.
136E:0190 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 O00.......cvouuunn.
136E:01A0 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 O00.......ovuunnnn.
136E:01BO 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 O00.......ovvunnnn.
136E:01C0O 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 00.......vvvunnn.n
136E:01DO 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 O00........ccouunnn.
136E:01E0 00 00 00 00 00 00 00 00-00 00 00 00 00 00 00 O00........ccuunnunn.
136E:01F0 00 00 00 00 00 00 00 00-00 00 0O OO OO0 00 55 AA  .............. U.

5 calal e Aol Gl dae Gl aay g sin CX Jasall ) Liad 1aadl o Sl
R VL sl Gl gine i e i€ ks

=17

AX=0000 BX=0000 CX=0200 DX=0000 SP=FFEE BP=0000 SI=0000 DI=0000
DS=136E ES=136E SS=136E CS=136E IP=0100 NV UP EI PL NZ NA PO NC
136E:0100 0000 ADD [BX+SI],AL DS:0000=EB

SN Zyl_ilsl ‘

www.manaraa.com




Osi— Lalee (o ) g adly 512 Qi 5 e @l 200 & Jasall e o LaY

P naal) LalSe 8 o ) (e jall cilagledll o3 Jaad o & 5 Sala e o5 S ol

-w 0 0 0 1

Al asi s al) Jeadll 3h Ciall el & 5 Al Gudi (5 i 5 £ DY) e
. “Hello, World”

17
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" Hello, World!" 3_Lll iclila @

Ji 5 aUas A0S 5 e MEY) zdl gy B (aall 5 Al 55 DU Jaw Liges oY)

el Al bl o A Y Al b i) OSSO Ly ala
a1 3 Ll (€0 15 Qo ) QUi Ayl ¢ il o 5 U se s “Hello, World”
s string ga— debiay o o a8 ¢ LGk & g8 . “Hello, World” operating system
Pl e Aaal) aolay asis o) Joal) (o s 2 gkl Liilan (ym jai Cogus ADIA (50
a1l 0 Apeal Al Aelday a5y ol o LEL o g GlA) e IS5 G jaY) ol
i (8 Apal) ALl e CopaY) JS Alas Aila (PIA (e @lld (6 A8 e

Ll
; Print a null-terminated string on the screen
putstr:
lodsb ; AL = [DS:SI]
or al, al ; Set zero flag if al=0
Jjz putstrd ; Jump to putstrd if zero flag is set
mov ah, 0x0Oe ; video function OEh (print char)
mov bx, 0x0007 ; color
int 0x10
Jjmp putstr
putstrd:
retn

Y Cayall o sl Jrany 3y o g i) il Jae o dag o 5 ka0 Gl Liged
. putstr e il ol dAley edins & e 5 ST Jaasddl ) dpaill dudull

: SIS Lail) ALl S e

msg db 'Hello, World!', 0 H

18

www.manaraa.com




p AOIS Al Wicbh el By 5 teal)l G ALl 3l s i) &y

mov si, msg ; Load address of message
call putstr ; Print the message

o)) Jesal MSG J o) s—iadl o + Limali s Jeny o Ji odlae) Slile aal s ydl &
Lol s o segment 4adadll 43 e Bl e dal ) e 5 ke s ST Jasdl
ishd da ol as & o (g MSG () siadl alasiad aodiins of Jd DS Javsally
il e il Hainly asii (V) Lses, current data segment ddlall il
oV 0 Al 2l o Jand) (e Tas iy Cildanall daksd 30a3l s RAM 5_S130

bl ) el asE 5 DS Jaesl

Xor ax, ax ; Zero out ax
mov ds, ax ; Set data segment to base of RAM

5 opei ) A Laall ik ¢ 38) mali gy e Jgemnll A0l & ghall sale) (5 g iy ol
chu AeNASM jbis ) helowrld.asm —alall iy o313 . HELLO WORLD
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CAles debida (e S|

O oo gz ling s ol gl (81 5 aa el AL e Aleas delh ) ok

e Aleldil e Bl i ey, Gloglaall (e 3 jme gl 5 a2l ae Jeladl)

Aag) e A o) i s+ il Aa gl e i T aleny 13 5 ad gl Uikais ol

i ¢y Jal e 5 DOS g2 gal s BIOS  (usn clakilia e lalaic) zaladl
1S (interrupt 0x16) 16 Axkliall ae function 0 Ul

xor ah, ah ; we want function zero
int 0x16 ; wait for a keypress

OO s il da gl (e 2l ek 5y of sl calad) s 20 138 a8
Jawsddl 3 ASCII code S s 55é 5 AH Jawsall b o gimall 2 liall easalls jich
JessonS.asm (38 el calal) 4 clld g Aol o o o5 Adlal G 6l 13gn g8 AL

;Boot program code begins here
;boot code begins at 0x003E
begin:
Xor ax, ax ;zero out ax
mov ds, ax ;set data segment to Dbase of
RAM
mov si, msg ;load address of our message
call putstr ;print the message
loopl:
xor ah, ah ; function 0
int 0x16 ;get a key from the keyboard
mov si, charmsg ; load address of message
call putstr ;print the message
mov ah, 0x0e ; function print character
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mov bl, 0x07 ;white on black
int 0x10

mov si, newline ;print a newline
call putstr

Jmp loopl ; just loop forever.

;IS ldarall L

;data for our program

msg db 'Press a key'.
newline db 13,10,0
charmsg db 'Character: ',0

p e Joad e G LS Aol Ja (e il

;Print a null-terminated string on the screen

putstr
push ax

putstrl:
lodsb ;AL = [DS:SI|[
or al, al ;Set zero flag if al=0
jz putstrd ;jump to putstrd if zero flag is set
mov ah, 0x0e ;video function OEh (print char (
mov bx, 0x0007 ;color
int 0x10
Jmp putstrl

putstrd:
pop ax
retn
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. Boot Loader g28Y) Jass @

ol el Gy ISV gl i dma s 5 Al J sl 8 olS Lo S
iy Janasal) (e 4 ales LS oS 5, Ga il (e IV gl Gana 353 5 g DY)
Al o st g mali p AU 8 Jall € Jal) oo Lad haid clh 512 e Ll ol
Boot &3 38Y) Jesay zaliall 138 oy 502ty fay 5 G il (e s Cale Jrany
A e gty g oa A anally (e 8l (e alesin A ald) & 5, Loader
o i Cua FAT @l ol e Sl 2 pes of a5 ,S80 Ll L aaly gl e
ilee ) Aag e sk il V) Ligen, Jaa Uhay 8 i) e pUail 13a st L
. boot loading process g8y Jueas

e il G J V) glaill) DOS g8y Jaw e oda Lilla ¢y pall a il (s sy
2l alae, File Allocation Table (FAT) clildl acasi Jsas ,( 4ale derd s
e Ol a8 e claldll 83 giaal) clhasdl) &3 (1 g, the Root Directory
g8 Ja s o o giny dua, Jais S Yl hard  disk calaall a all duilly

. multiple partitionse! jaY) 23 fae 5 Master Boot Record oasbusd!

5 LOADER.BIN ol cale Y dies ji L 5 Jud oUas 0S5 L Wl (il
t OIS aleat g g EY) Jans dage o) 5 aliall il e slinag

¢V ana a3l DOS Boot Record (DBR) (52 g3 Jass 56) 8 &5 .1
e agia JS adse 2aa% Ay 5 DBR, FAT, Root Directory : 4Jul
- el

383 A Root Directory jaall alaa 3¢} 8 55 .2

LiSay 2 5 138 au¥) 53 Calddl e Root  Directory sl alaall aca iy .3
cluster il Jd e &l directory entry aaall Jise Cpaca ¢aad) Naie

SN Zyl_ilsl -
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Al arin aa g &l 1Y W, —alall( file allocation unit il aa g 3aa )

L3S Y il e L) g5 Jgon 36l S5 4

f—sen g FAT cldlall ol aasis 5 Glall U0 cluster i€l e fas .5
. JJMCE}AJAQBJS\J.“ é) ua)ﬂ\u—oa@jc\)geﬁj,uld\ua;ﬂ‘;& &"_I\Jju.‘s.“

- Qi) '““\(,Lkshﬂéﬁh,\s}o\,sd\ Gl ) s .6

GiSay , BIOS (s s lelexind 3dand 53 G il (g bel il Gllee aen a5 o Cany
J< ey pail e clelail sl 8 Jal (e deatiod) (sl o 5 e g DY
BOOT12.ASM auVs 52 s FAT = clilal) alas ae dalay ¢34 Joaae i Jls

ol Liala LeS 02810 5 dliea ji SliSay

loaderd—eaall 13 &, loader J—esall 138 (paa Joaxill 48 Cilalae) 32c Sllia
ool Gl A 4y an o) Al e s FATI2 cilale) oUas sladiad (g iy
o oY) Gasln, AT Joaderdess alasiu) elle AT allas dal e Gl g
i ol FAT  oUail dabidll cilllaaall 3 5 i) oUas o) sa Lelaad Sl
loaderd—esall o sire 53 Judall oUsi ol Jyed Sli€ay Lk, 5 S0 ) Lelians

g

alae e asa sl LOADER.BIN ensall Cildll Jranty Jasall o sy Lol il
P DA e sl daaes ey 5 0x1000:0000 ¢ siall (e len 5 SIAN Y 53s
a8 ) adis 5 el U daa 5 el Ay 5 Pdefine IMAGE_SEG
asiy Al SUail) Glly ga Llgds alas (f i Lses . LOADER.BIN anL o sl
Liallas Jadiies 5 ol ) Jocdl) 8 g€l 5 28030 e Hello World dles deliay
Lail 5 ol 0 il L g olina yp o3 Calall i i€y Y, 138 ¢ DY) Jasay
oLV g 4 lail) il bl a5 skl claedll (e il Lle
oe Lase 0x1000:0000 2 55 8130 (o Calid adga ) 4liand dips Caldl
oo50 EBY) Ja Cildars Cida 5 palidl) WiSey 4 AT Jiae3,0000:7C00

.DOS Boot Record data
: * I |L I 23
o _‘}M}u ‘y
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o—d% gdata and stack segments (saSall 5 Glarall adad paaty W jal st
P A sl e elly b 5, stack pointer Sl

Gl ) ASalind) cilbanal) gead 5 CS Jamsal) (o Allall 5380 dalsd () 33
18 axdiuin Widse 5, o5l ALYl cililans Galad€ dariivin Gl L (sdn)
o Miies oy ) Jainall o 5 (uaSall dakad CRRRCIEN

mov ax, Cs ; Get the current segment

mov ds, ax ; The data is in this segment

cli ; disable interrupts while changing stack
mov ss, ax ; We'll use this segment for the stack too
mov sp, Oxfffe ; Start the stack at the top of the segment
sti ; Reenable interrupts

g Y] g Usb x5 o gk A ceali ) Ailgs b el ey (o (alal) Ly |y
ot llad alad a5 V) Sl dalay Ldd <l 512 58 Cald) aas of Sl
Ol G all adiss g s pall daa i B, 38 5all a3l A& lesson6.asm awd)

Al anly

nasm lesson6.asm -o lesson6.bin
copy lesson6.bin a:\LOADER.BIN

: JBIS Hellowrld el s sy

;Hello World Operating System;
;Disclaimer: I am not responsible for any results of the use of the contents
;of this file

begin
mov ax, cs ;Get the current segment
mov ds, ax ;The data is in this segment
cli ;disable interrupts while changing stack
mov ss, ax ;We'll use this segment for the stack too
mov sp, Oxfffe ;Start the stack at the top of the segment
sti ;Reenable interrupts
mov si, msg ;load address of our message
call putstr ;print the message

hang
Jjmp hang ; Just loop forever.

;data for our program

msg db 'Hello, World!', O
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putstr:
lodsb ;AL = [DS:SI[
or al, al ;Set zero flag if al=0
jz putstrd ;jump to putstrd if zero flag is set
mov ah, 0x0e ;video function OEh (print char(
mov bx, 0x0007 ;color
int 0x10
jmp putstr
putstrd:
retn

7l p ae Loader.bin - au¥) 53 elliads QUi Cile fows @lie iglhe oo Le S V)
&) bOOt12.bin g 8! s st o 3o 5 o34l il ) boot12.bin ¢3!
el Liaded WS (5 yall uaﬂ\u_xg&m\g\tu

. Helo,World! aleally xidin) 5381 acf
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GA\).\HZ\.:\JAAA]\OJM\

h.asm:

;Simple boot program that prints the letter 'H'
;and then hangs
;Joel Gompert 2001

;Disclaimer: I am not responsible for any results of the use of the contents
;of this file

org 0x7c00 ;This is where BIOS loads the bootloader

;Execution begins here
entry:
jmp short begin ; Jjump over the DOS boot record data

brINT13Flag DB 90H ; 0002h - OEH for INT13 AH=42 READ

brOEM DB 'MSDOS5.0"' ; 0003h — OEM name & DOS version (8 chars/(
brBPS DW 512 ; 000Bh - Bytes/sector

brSPC DB 1 ; 000Dh - Sectors/cluster
brResCount DW 1 ; 000Eh - Reserved (boot) sectors
brFATs DB 2 ; 0010h - FAT copies
brRootEntries DW OEOH 0011 ;h - Root directory entries
brSectorCount DW 2880 0013 ;h - Sectors in volume, < 32MB
brMedia DB 240 0015 ;h - Media descriptor

brSPF DW 9 ; 0016h - Sectors per FAT

brSPH DW 18 ; 0018h - Sectors per track

brHPC DW 2 001 ;Ah - Number of Heads

brHidden DD 0 ; 001Ch - Hidden sectors
brSectors DD 0 0020 ; h - Total number of sectors

DB 0 ; 0024h - Physical drive no.

DB 0 ; 0025h - Reserved (FAT32(

DB 29H ; 0026h - Extended boot record sig
brSerialNum DD 404418EAH ; 0027h - Volume serial number (random (
brLabel DB 'Joels disk ' ; 002Bh - Volume label (11 chars/(
brFSID DB 'FAT12 ' ; 0036h - File System ID (8 chars(

;boot code begins at 0x003E

begin:
mov ah, 0x0Oe ;Function to print a character to the screen
mov al, 'H' ; Which character to print
mov bl, 7 ;jcolor/style to use for the character
int 0x10 ;print the character
hang
Jmp hang ; just loop forever.
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size equ - Sentry
%if size+2 > 512
% error "code is too large for boot sector"

%endif

times - 512)size - 2) db O

db 0x55, OxAA 2;byte boot signature
helowrld.asm:

;Hello World Operating System Boot Program
;Joel Gompert 2001

;Disclaimer: I am not responsible for any results of the use of the contents
;of this file

org 0x7c00 ;This is where BIOS loads the bootloader

;Execution begins here
entry:
Jmp short begin ; Jjump over the DOS boot record data

;data portion of the "DOS BOOT RECORD"

brINT13Flag DB 90H ; 0002h - OEH for INT13 AH=42 READ
brOEM DB 'MSDOS5.0"' ; 0003h - OEM name & DOS version (8 chars(
brBPS DW 512 ; 000Bh - Bytes/sector

brspC DB 1 ; 000Dh - Sectors/cluster
brResCount DW 1 ; 000Eh - Reserved (boot) sectors
brFATs DB 2 ; 0010h - FAT copies

brRootEntries DW 0EOH 0011 ;h - Root directory entries
brSectorCount DW 2880 0013 ;h - Sectors in volume, < 32MB
brMedia DB 240 0015 ;h - Media descriptor

brspPF DW 9 ; 001l6h - Sectors per FAT

brSPH DW 18 ; 0018h - Sectors per track

brHPC DW 2 001 ;Ah - Number of Heads

brHidden DD 0 ; 001Ch - Hidden sectors

brSectors DD 0 0020 ; h - Total number of sectors

DB 0 ; 0024h - Physical drive no.

DB 0 ; 0025h — Reserved (FAT32(

DB 29H ; 0026h - Extended boot record sig
brSerialNum DD 404418EAH ; 0027h - Volume serial number (random (
brLabel DB 'Joels disk ' ; 002Bh - Volume label (11 chars(
brFSID DB 'FAT12 ' ; 0036h - File System ID (8 chars(

;boot code begins at 0x003E

begin:
XO0r ax, ax ;zero out ax
mov ds, ax ;set data segment to base of RAM
mov si, msg ;load address of our message
call putstr ;print the message

hang
Jjmp hang ;just loop forever.

;data for our program

msg db 'Hello, World!', O
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lodsb ;AL = [DS:SI|[

or al, al ;Set zero flag if al=0
jz putstrd ;jump to putstrd if zero flag is set
mov ah, 0x0e ;video function OEh (print char(
mov bx, 0x0007 ;color
int 0x10
Jjmp putstr
putstrd:
retn
size equ - Sentry

$if size+2 > 512

[}

% error "code is too large for boot sector"

%endif

times - 512)size — 2) db 0

db 0x55, OxAA 2;byte boot signature
lesson5:

;Interactivity Example Boot Program
;Joel Gompert 2001

;Disclaimer: I am not responsible for any results of the use of the contents
;of this file

org 0x7c00 ;This is where BIOS loads the bootloader

;Execution begins here
entry:
jmp short begin ; Jjump over the DOS boot record data

brINT13Flag DB 90H ; 0002h - OEH for INT13 AH=42 READ
brOEM DB 'MSDOS5.0"' ; 0003h - OEM name & DOS version (8 chars(
brBPS DW 512 ; 000Bh - Bytes/sector

brspC DB 1 ; 000Dh - Sectors/cluster
brResCount DW 1 ; 000Eh - Reserved (boot) sectors
brFATs DB 2 ; 0010h - FAT copies

brRootEntries DW OEOH 0011 ;h - Root directory entries
brSectorCount DW 2880 0013 ;h - Sectors in volume, < 32MB
brMedia DB 240 0015 ;h - Media descriptor

brSPF DW 9 ; 0016h - Sectors per FAT

brSPH DW 18 ; 0018h - Sectors per track

brHPC DW 2 001 ;Ah - Number of Heads

brHidden DD 0 ; 001Ch - Hidden sectors

brSectors DD 0 0020 ; h - Total number of sectors

DB 0 ; 0024h - Physical drive no.

DB 0 ; 0025h — Reserved (FAT32(

DB 29H ; 0026h - Extended boot record sig
brSerialNum DD 404418EAH ; 0027h - Volume serial number (random (
brLabel DB 'Joels disk ' ; 002Bh - Volume label (11 chars(
brFSID DB 'FAT12 ' ; 0036h - File System ID (8 chars(

;boot code begins at 0x003E

begin:
XOr ax, ax ;zero out ax
mov ds, ax ;set data segment to base of RAM
mov si, msg ;load address of our message
call putstr ;print the message
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loopl:

XOor ah, ah ; function 0

int 0x16 ;get a key from the keyboard
mov si, charmsg ;load address of message
call putstr ;print the message

mov ah, 0x0e ;function print character
mov bl, 0x07 ;white on black

int 0x10

mov si, newline ;print a newline

call putstr

Jmp loopl ;just loop forever.

;data for our program

msg db 'Press a key'.
newline db 13,10,0
charmsg db 'Character:

putstr
push ax
putstrl:
lodsb ;AL = [DS:SI[
or al, al ;Set zero flag if al=0
jz putstrd ;jump to putstrd if zero flag is set
mov ah, 0x0e ;video function OEh (print char(
mov bx, 0x0007 ;color
int 0x10
Jmp putstrl
putstrd:
pop ax
retn
size equ - Sentry

%if size+2 > 512

[

% error "code is too large for boot sector"

Sendif

times - 512)size - 2) db 0

db 0x55, OxAA 2;byte boot signature
lesson6:

;Hello World Operating System

;Joel Gompert 2001

;Disclaimer: I am not responsible for any results of the use of the contents
;of this file

mov ax, cs ;Get the current segment
mov ds, ax ;The data is in this segment
cli ;disable interrupts while changing stack

mov ss, ax ;We'll use this segment for the stack too
mov sp, Oxfffe ;Start the stack at the top of the segment
sti ;Reenable interrupts

mov si, msg ;load address of our message
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call putstr ;print the message

Jjmp hang ; Just loop forever.

;data for our program
msg db 'Hello, World!', O

putstr:
lodsb ;AL = [DS:SI[
or al, al ;Set zero flag if al=0
jz putstrd ;jump to putstrd if zero flag is set
mov ah, O0x0Oe ;video function OEh (print char (
mov bx, 0x0007 ;color
int 0x10
Jjmp putstr
putstrd:
retn
Bootl2.asm:

;bootl2.asm FAT12 bootstrap for real mode image or loader

;Version 1.0, Jul 5, 1999

;Sample code

;by John S. Fine johnfine@erols.com

;I do not place any restrictions on your use of this source code

;I do not provide any warranty of the correctness of this source code

’

;Documentation:

;1) BASIC features

;IT) Compiling and installing
;III) Detailed features and limits
;IV) Customization

;1) BASIC features

;This boot sector will load and start a real mode image from a file in the
;root directory of a FAT12 formatted floppy or partition.

; Inputs:
;DL = drive number

;Outputs:
;The boot record is left in memory at 7C00 and the drive number is patched
;into the boot record at 7C24.
;SS = DS = 0
;BP = 7C00

;I1) Compiling and installing

’

;To compile, use NASM
;nasm bootl2.asm -o bootl2.bin

;Then you must copy the first three bytes of BOOT12.BIN to the first three
;bytes of the volume and copy bytes 0x3E through 0x1FF of BOOT12.BIN to
;bytes 0x3E through 0x1FF of the volume. Bytes 0x3 through 0x3D of the
;volume should be set by a FAT12 format program and should not be modified
;when copying bootl2.bin to the volume.

;If you use my PARTCOPY program to install BOOT12.BIN on A:, the
;commands are:
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;partcopy bootl2.bin 0 3 -£f0
;partcopy bootl2.bin 3e 1c2 -f0 3e

;PARTCOPY can also install to a partition on a hard drive. Please read
;partcopy documentation and use it carefully. Careless use could overwrite
;important parts of your hard drive.

;You can find PARTCOPY and links to NASM on my web page at
;http://www.erols.com/johnfine/

;III) Detailed features and limits

;Most of the limits are stable characteristics of the volume. If you are
;using bootl2 in a personal project, you should check the limits before
;installing bootl2. TIf you are using bootl2 in a project for general
;distribution, you should include an installation program which checks the
;limits automatically.

;CPU: Supports any 8088+ CPU.
;Volume format: Supports only FAT12.
;Sector size: Supports only 512 bytes per sector.

;Drive/Partition: Supports whole drive or any partition of any drive number
;supported by INT 13h.

;Diskette parameter table: This code does not patch the diskette parameter
;table. If you boot this code from a diskette that has more sectors per
;track than the default initialized by the BIOS then the failure to patch
;that table may be a problem. Because this code splits at track boundaries
;a diskette with fewer sectors per track should not be a problem.

;File position: The file name may be anywhere in the root directory and the
;file may be any collection of clusters on the volume. There are no
;contiguity requirements. (But see track limit. (

;Track boundaries: Transfers are split on track boundaries. Many BIOS's
;require that the caller split floppy transfers on track boundaries.

64 ;Kb boundaries: Transfers are split on 64Kb boundaries. Many BIOS's
;require that the caller split floppy transfers on track boundaries.

;Cluster boundaries: Transfers are merged across cluster boundaries whenever
;possible. On some systems, this significantly reduces load time.

;Cluster 2 limit: Cluster 2 must start before sector 65536 of the volume.
;This is very likely because only the reserved sectors (usually 1) and
;the FAT's (two of up to 12 sectors each) and the root directory (usually
;either 15 or 32 sectors) precede cluster 2.

;Track limit: The entire image file must reside before track 32768 of the
;jentire volume. This is true on most media up to 1GB in size. If it is a
;problem it is easy to fix (see bootl6.asm). I didn't expect many people

;to put FAT12 partitions beyond the first GB of a large hard drive.

;Memory boundaries: The FAT, Root directory, and Image must all be loaded
;starting at addresses that are multiples of 512 bytes (32 paragraphs. (

;
;Memory use: The FAT and Root directory must each fit entirely in the
;first 64Kb of RAM. They may overlap.

;Root directory size: As released, it supports up to 928 entries in the
;jroot directory. If ROOT_SEG were changed to 0x7EO0 it would support up
;to 1040. Most FAT12 volumes have either 240 or 512 root directory
;entries.

’

;IV) Customization

;The memory usage can be customized by changing the _SEG variables (see
;directly below. (

;The file name to be loaded and the message displayed in case of error
;may be customized (see end of this file. (
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~e

;The ouput values may be customized. For example, many loaders expect the
;bootsector to leave the drive number in DL. You could add "mov dl, [drive"[
;at the label "eof.":

;Some limits (like maximum track) may be removed. See bootl6.asm for
;comparison.

;Change whatever else you like. The above are just likely possibilities.

~.

;Change the _SEG values to customize memory use during the boot.
;When planning memory use, remember:

(* ;Each of ROOT_SEG, FAT_SEG, and IMAGE_SEG must be divisible by 0x20

(* ;None of ROOT, FAT or IMAGE should overlap the boot code itself, or
;its stack. That means: avoid paragraphs 0x7B0 to Ox7DF.

* ;The FAT area must not overlap the IMAGE area. Either may overlap
;the ROOT area; But, if they do then the root will not remain in
;memory for possible reuse by the next stage.

* ;The FAT area and the root area must each fit within the first 64Kb
;excluding BIOS area (paragraphs 0x60 to OxFFF. (

~e

* ;A FAT12 FAT can be up to 6Kb (0x180 paragraphs. (

* ;A FAT12 root directory is typically either 0x1EO or 0x400 paragraphs
;long, but larger sizes are possible.

(* ;The code will be two bytes shorter when FAT_SEG is 0x800 than when it

;is another value. (If you reach the point of caring about two bytes. (
$define ROOT_SEG 0x60
%$define FAT_SEG 0x800
%define IMAGE_SEG 0x1000

o°

if ROOT_SEG & 31

error "ROOT_SEG must be divisible by 0x20"
endif
if ROOT_SEG > 0xCO0O0

error "Root directory must fit within first 64Kb"
%endif
$if FAT_SEG & 31
% error "FAT_SEG must be divisible by 0x20"
%endif
%$if FAT_SEG > 0xE80
error "FAT must fit within first 64Kb"
%endif
%if IMAGE_SEG & 31

error "IMAGE_SEG must be divisible by 0x20"
endif

o0 o o

o°

o°

o°

o°

;The following %$define directives declare the parts of the FAT12 "DOS BOOT
;RECORD" that are used by this code, based on BP being set to 7C00.

’

%define sc_p_clu bp+0Dh ;byte Sectors per cluster
%define sc_b4_fat bp+0Eh ;word Sectors (in partition) before FAT
%define fats bp+10h ;byte Number of FATs
%define dir_ent bp+1llh ;jword Number of root directory entries
%define sc_p_fat bp+16h ;word Sectors per FAT
%define sc_p_trk bp+18h ;word Sectors per track
%define heads bp+1Ah ;word Number of heads
%define sc_b4_prt bp+1Ch ;dword Sectors before partition
%define drive bp+24h ;byte Drive number
org 0x7C00
entry:
jmp short begin

;data portion of the "DOS BOOT RECORD"
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brINT13Flag DB 90H ; 0002h - OEH for INT13 AH=42 READ

brOEM DB 'MSDOS5.0" ; 0003h - OEM ID - Windows 95B
brBPS DW 512 ; 000Bh - Bytes per sector
brSPC DB 1 ; 000Dh - Sector per cluster
brSc_b4_fat DW 1 ; 000Eh - Reserved sectors
brFATs DB 2 ; 0010h - FAT copies
brRootEntries DW 0EOH 0011 ;h - Root directory entries
brSectorCount DW 2880 0013 ;h - Sectors in volume, < 32MB
brMedia DB 240 0015 ;h - Media descriptor

brSPF DW 9 ; 00l16h - Sectors per FAT
brSc_p_trk DW 18 ; 0018h - Sectors per head/track
brHPC DW 2 001 ;Ah - Heads per cylinder
brSc_b4_prt DD 0 ; 001Ch - Hidden sectors
brSectors DD 0 0020 ; h - Total number of sectors
brDrive DB 0 ; 0024h - Physical drive no.

DB 0 ; 0025h - Reserved (FAT32 (

DB 29H ; 0026h - Extended boot record sig (FAT32(
brSerialNum DD 404418EAH ; 0027h - Volume serial number
brLabel DB 'Joels disk ' ; 002Bh - Volume label
brFSID DB 'FAT12 ' ; 0036h - File System ID
begin

Xor ax, ax

mov ds, ax

mov ss, ax

mov sp, 0x7C00

mov bp, sp

mov ]Jdrive], dl ;Drive number

mov al, [fats] ;Number of FATs

mul word [sc_p_fat] ; * Sectors per FAT
add ax, [sc_b4d_fat] ; + Sectors before FAT

;AX = Sector of Root directory

mov si, [dir_ent] ;Max root directory entries
mov cl, 4
dec si
shr si, cl
inc si ;SI = Length of root in sectors
mov di, ROOT_SEG/32 ;Buffer (paragraph / 32(
call read_16 ;Read root directory
push ax ;Sector of cluster two
%define sc_clu2 bp-2 ;Later access to the word just pushed is via bp
mov dx, [dir_ent] ;Number of directory entries
push ds
pop es
mov di, ROOT_SEG*16
search:
dec dx ;Any more directory entries?
Js error ;No
mov si, filename ;Name we are searching for
mov cx, 11 11;characters long
lea ax, [di+0x20] ;Precompute next entry address
push ax
repe cmpsb ; Compare
pop di
jnz search ;Repeat until match
push word [di-6] ;Starting cluster number
mov ax, [sc_b4d_fat] ; Sector number of FAT
mov si, [sc_p_fat] ;Length of FAT
mov di, FAT_SEG/32 ;Buffer (paragraph / 32(
call read_16 ;Read FAT
next:
pop bx ;Cluster number
mov si, bx ;First cluster in this sequence
mov ax, bx ;Last cluster in this sequence
:0.
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cmp bx, OxFF8 ;End of file?
Jjae 2. ;Yes
inc ax ;Last cluster plus one in sequence

;Look in FAT for next cluster

mov di, bx ;Cluster number

rcr bx, 1 1.5;byte entry per cluster
;bx = 0x8000 + cluster/2
;c-bit set for odd clusters

mov bx, [bx+di+FAT_SEG*16-0x8000 [
jnc 1.
shr bx, 1
shr bx, 1
shr bx, 1
shr bx, 1
g, and bh, OxF
cmp ax, bx ;Is the next one contiguous?
Jje 0. ;Yes: look further ahead
2. sub ax, si ;How many contiguous in this sequence?
jz eof ;None, must be done.
push bx ;Save next (eof or discontiguous) cluster
mov bl, [sc_p_clu] ;Sectors per cluster
mov bh, 0 ;as a word
mul bx ;Length of sequence in sectors
:3. mov di, IMAGE_SEG/32 ;Destination (paragraph / 32(
add , [1+3.]ax ; Precompute next destination
xchg ax, si ;AX = starting cluster ;SI = length in sectors
dec ax
dec ax ;Starting cluster minus two
mul bx * ;sectors per cluster
add ax, [sc_clu?] ; + sector number of cluster two
adc dl, dh ;Allow 24-bit result
call read_32 ;Read it
Jjmp short next ;Look for more
eof:
Jjmp IMAGE_SEG:0
error: mov si, errmsg ;Same message for all detected errors
mov ax, O0xEO0OD ;Start message with CR
mov bx, 7
:1. int 10h
lodsb
test al, al
jnz 1.
XOr ah, ah
int 16h ;Wait for a key
int 19h ;Try to reboot
read_16:
XOor dx, dx
read_32:
; Input:
;dx:ax = sector within partition
;si = sector count
;di = destination segment / 32

;The sector number is converted from a partition-relative to a whole-disk
) ;LBN) value, and then converted to CHS form, and then the sectors are read
;into (di*32):0.

’

;Output:
;dx:ax updated (sector count added (
;di updated (sector count added(
;si =0

;bp, ds preserved
;bx, cx, es modified

g, push dx ) ;high) relative sector
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push ax ) ;low) relative sector
add ax, [sc_b4_prt] ;Convert to LBN
adc dx, [sc_b4_prt+2][
mov bx, [sc_p_trk] ;Sectors per track
div bx ;AX = track ;DX = sector-1
sub bx, dx ;Sectors remaining, this track
cmp bx, si ;More than we want?
jbe 2. ; No
mov bx, si ;Yes: Transfer just what we want
t2. inc dx ;Sector number
mov @sx, ©bK ;CL = sector ;CH = 0
cwd ) ;This supports up to 32767 tracks
div word [heads] ;Track number / Number of heads
mov dh, dl ;DH = head
xchg ch, al ;CH = (low) cylinder ;AL=0
ror ah, 1 ;jrotate (high) cylinder
ror ah, 1
add cl, ah ;CL = combine: sector, (high) cylinder
sub ax, di
and ax, byte 0x7F ;AX = sectors to next 64Kb boundary
jz 3. ;On a 64Kb boundary already
cmp ax, bx ;More than we want?
jbe 4. ; No
: 3. xchg ax, bx ;Yes: Transfer just what we want
4. push ax ;Save length
mov bx, di ;Compute destination seg
push cx
mov el, 5
shl lorz, @l
pop cx
mov es, bx
XOor bx, bx ;ES:BX = address
mov dl, [drive] ;DL = Drive number
mov ah, 2 ;AH = Read command
int 13h ;Do it
jc error
pop bx ; Length
pop ax );low) relative sector
pop dx ) ;high) relative sector
add ax, bx ;Update relative sector
adc dl, dh
add di, bx ;Update destination
sub si, bx ;Update count
jnz 1. ;Read some more
EEE
errmsg db ",10Error Executing FAT12 bootsector",13
db ",10Press any key to reboot",13,10,0
size equ - Sentry
$if size+l1l+2 > 512
% error "code is too large for boot sector"
%endif
times - 512)size - 11 - 2) db O
filename db "LOADER BIN" ; llbyte name
db 0x55, OxAA 2;byte boot signature
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5 LILO g38y) 2l 5 ale JSiy £38Y) 401 aal ¢ Gala) diaasy
O Al cudd Aalad) LU 9 LINUX gl alsS s (pesiinadl GRUB
Akl o8 ol g a3 AN adga

www.alepposoft.com/booting/appendex.zip
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) al

http://cse.unl.edu/~jgompert/OS/
http://www.nondot.org/sabre/os/articles
http://www.nondot.org/sabre/os/files/Booting
http://my.execpc.com/~geezer/osd/boot/index.htm

http://www.alkhawarzmi.com
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GNU 4a gidall jobaaall dad j ciald

http://www.alepposoft.com/info/showthread.php?t=2126

clhaadl) S sng i g Ll 5 LAY da pdy & 5 LaS Lgay 68 g LAl dlisay g
- Gl a8 ek it A8lad) 48500 o aaiad ARy ol g Lgle

http://www.Alepposoft.com/a sal 5 Uiyl cud 13 Ui siaa ¢ sslu
clal 8 08 qa )l g Saa ate ) Leda ity ¢ el (ulady) aie Al juae
c Ay g Alay SN gl ) g e GoSbu Alaa mad). B gkaa A ) Ja) e

tdad ) e A P gl o guanl) eliSa

www.alepposoft.com/booting/tools.zip

tdd ) e Lgan i g el ) e Jguanl) dliSay

www.alepposoft.com/booting/programs.zip
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http://www.alepposoft.com/info :a8 sall
alfady@scs-net.org =950 &)

093676049 : Jlise
s — 4 g

39

www.manaraa.com




