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CHAPTER 1

HEHE

AT — TSV HR St — RS AT PAT ST, TRAT SO A B T DAL & HUa ) —
RS AESE . — BT HAT AR AT RAERAE R SIS T Bt WA HsITH, hiERSS e
S PC B YRRARBRGRI 1R], A e AT T BAE R Gt th ] AT SCIRAL R, (HZBRE RS R
27 A RN A RE AR, X B AR e i “#AIERE” WK ©.

BB RGN, — RGO TR “BROL” , B AT, A A#TAT . HE
— WA EARIE B SR AR ? R 2 A7 SNE AR LS B2 BT LR E R G . R Al
WU A TSR S A

1.1 HEHNEsETE

HENEERE BRI NG RMBERE RS DR T IBM AL (DAH
) KF, R RBUE XN

L. AneE R OCH 4% R, MLEssiraaft e, TGS F 414 1m CPU  (Central Processing
Unit, HHACBEE) KREIFRFF— RESET (EH) 55, ik CPUKERWIHRE. L4
Rl B YR O P iR e (LI St &S 2 RESET /55 (A JF & aUHLH g 8 2 —HE IR
IXE CPU B 0xf£££0 A TFURPATIR 2o XA HMEAE R4 BIOS (Basic Input/Output System,
AN RS PR, K> R4 BIOS | i e X B )& H e — & k48 4, Bk
B R4 BIOS HIEH A 3L

2. B R4 BIOS 1) s & o 24 10 545 w2 B4 POST  (Power-On Self Test, L5 H
KD, POST B FZAFS RN ARG — Lo & R B AA e MEe & I TAE, Bl AERE R
%o T POST &f& A AT S 2, B RERAVIHMN, R RS BIOS 7 POST K
AR R T B A R, B B NG WA I QI SRR 640K RN
12 , A F% BIOS Ht o B MW A kR & A, 75 8 AR A IR B R T AR R
1,

3. MIBIEE BT REAS BIOS B3k & FIBIOS, f£/3UE F BIOS [ ROM s A [ 46 H bl 38
W AE 0xC0000 4b, ZA Gt BIOS 7ZEX ANy #: 2] B BIOS 2 et e aIaaie i, miEFk

1



1.2. HEIMRYIBLEH

BIOS Xk Bk, W ZHEREHSERRE LBl —8yisthE 8, NEA B, KE
RGN, A5 BIOS 5 S &I TR BIOS f2/7, #2125 FIF: 2 H X BIOS
W R A AR SR AT AB AL A 5 R T 4 o

MR BRI A L E R AN BIOS 2 )5, #4 BIOS ¥ 2 8 e A i E shm i, HA ek
H A4 BIOS KM, JPH 5 FMA S SEN A . B4 R4 BIOS ¥ ALE R CPU (28 A0F T
TERCE, ARG FFHENRTE ) RAM (Random Access Memory, BEHLVGRIAEfiG2s) , FEEIE7E
B EB R WA RERE . AR IS 2 J5, R4 BIOS K UE A R Ge b 22 2 1) — Lobrife
Wi g%, BARRERL. JEOXK. RO, JEO. BRIREE, R K ZEEHIRA R RS BIOS 7E1X—
TR IR B BRI AU N A E B S RER SO B A . R VR SR I SE R )
Z 4t BIOS PN 1 S FF BRI 4 BRI AACHD B TG A I R G B R g b e 28 R R4 R A e &, Rk —
MBI, FY BIOS #ios e b b o A& AR A 52545 8, (AN R 1% v 4% 2 e o

(INT) . DMA (Direct Memory Access, HAZAFMARAFN) WIEHM I/O (Input/Output, HiA
B i SRR

. E# SECD JFrf /- #fltic E 7w e)G, 8R4 BIOS B I 4 LJ7 Bost —4
KM, FrpRERS Hh B T R G 2 1 S PR AERE A A, DASCE AT B S R — SR AR G T AR
S8 . BN KARS BIOS K # ¥ ESCD (Extended System Configuration Data, & RS & AL
#5) . ESCD =& %4t BIOS HIk 5 #1E RS A H A0 & A5 B —Fh F By, X EL s 4 A7 Tl A
CMOS (Complementary Metal Oxide Semiconductor, H.#MxJEEMADIE TR 2,

. BEIRIERSE ESCD BHisgte 5, A% BIOS KA sh L% 34T B F& fg — I LAE, BIAR4E
P48 2 B8 S R . R BOBIR B B 1E &4t . Bl Windows XP I #l, F % BIOS
¥a st (B2 EMAD ME AKX (Boot Sector, 5% kX)) A F W AZ 0x7c00
Ab, FERIAY ox7dfe MBI AE, RN & 0xaas5, BEEEF 0x7c00 41T MBR (Master
Boot Record, E5|Fidx) , MBR 4 M4 X% (Partition Table) 3 2|5 — Mg sh 751X

(Active Partition, —fs& C #4rX) , RGBT N BOIFHATXAE S 77 X 1) 513 5 X
(Partition Boot Sector) , 1fi%5 |5 M DK 1 5 AT NTLDR (NT LoaDeR, Windows NT
PMEFET) , AR5 EBURBACL T Windows .

MULEABHBATIT UGS, £E55 6 D200, A Hshid g AT R4 BIOS , XAMEF—

o) r SRR B FRATPTRE BN, BUREE 6 B IIN A, R

WA —MRMEARFFHEEMBEIAF?

1.2 WEMRYIIBLEN

HI T35 R GE 0 R B9 % BRI 5 AR RLSCPE 4., O T S BR AR A A Uk RS PE A i AR

KA, BAVER T PRI A
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1.2.1 @&

Figure 1.1: ffi%E

B 11 Frossit 2 iR Candigsds, FATIXEM A" — e RREA TR S D K.
W e R AR G IR I ISR RESR AT U A B AL, A5 1 o LB b . IRAE Y
M AR LI C&A KRR, —&RE Al A AR O 120G UL, SANMHAE—K
WILF] T 160G KA. —REIEULT, IS E RO G E AR (BiE PSS ) Rk AR A B3
i), —&AEENZ R, SN EAE WA, W PLdRE .
Sector

Cylinder

| - ~ : _' .. : | ,——— Head

Figure 1.2: %L1 5 HE 4544

B 1.2 AR R B G, BN R AR A R R FOE B R, P LUK L BATTAR I N
RN WIBRGERL o DRIEIRATT T T 1 A AN IR AR BOR S, AU AR (LA A A AU
I IFAE Gk s ) A7k & H LARE R 53 5 T BEAR 1K) 4 BEHEAT Tl SRR A4 o

Wl 1.2 o, BEALE AR 2 AR A, e BN B B A AR s — AN . BN B
O VR 2 B TR X3 AR DI AN X, TR RN B DA 512 T CFAT SO, R
T _EBAEE R e o [0y, ANRIEAR A RO B RR D WEE o BEAE AR, ANIRIAE Py AH [ P42 (R P 20 B ) B
PROGFET . W8 SAEMAE R RAR RN, P2 G, BOERE R AL HA . SRS



4 1.2. HEHMKYIBLEH

ANHE, FEATHA A, SIBHBEL S RIX 5. BIX, BAE (BURETE D R SR B0 B T T4 4544 1)
FAZH, HARBESHOTUR R A AR, HEAKL:

FAHA R = WERE X BEE CREMDD %0 X BRRLIE R X4 X Akt X7 1 4K

£
o MERAEAE T, BRI, SRRk
o BTN 9 2 A IR DRI e X
o [A) 2 AN IR EAR D[R]0 3 Ay B
o AN[RIEE A R AR A RS A [ A T BRI T
o A fAERE = BSKE X HIE CREIRTD 80 X REIER X X AR D7
o i RUCRFRIR A XXHEHE CHERD , X XHEk, XXX,

1.2.2 ®#E

AT BATEA A LR PEAE A R GRS, LR T b TR A4 — N AR AR OGS

BT 9S il

Figure 1.3: #4

DUETE BB 2N A F 22 3.5 S8, 3.5 SO TR IZFL A AR IR A I AR . A7 % 4
Fy bRk, S R A A Rl R A RN B BRI

WA — AN, PN, BT 3.5 ST AL A A R AT LR b — A AR
2(Hi3k) X 80(HkiE) X 18(H3IX) X 512 bytes( X HJK /) = 2880 x 512 bytes = 1440 KB = 1.44MB

FEIX LT G AR A S A2 5 0 Sk (i, 55 0 SHAERIZE 0 SR, XHZE VI
IR R
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1.2.3 BiBEX

AR BATHTIRI MBR 11, BUOVBE AR A, BCAPNBRZX, ikt B g
Rt o S BATIAE AR B U R IR Ak, AR G R B SR e o 2 AN B X, BRI BT e 0 5
01, %50 THAERIZE 0 5 X, WAEXA B X K55 Ja A 71952 Oxaabb , X HLAL A 50U 480U 20 b X
(Boot Sector) o HrLABATE SCEMAIAE: 758 3 X TF R A TG B HAT IHL AR 2 )R 3
Jo DX fR B A 5 TP BN Oxaabb, IXFERXIRIRAL S T — 5K al JH 34

Ja B e X B 5 IS N A R Oxaabb , IXFPHLIE R IERI I — — 2 AU S %K 2.1
@ () BPB_BytesPerSec (X740 H{Eh 512 . 41 BPB_BytesPerSec [F{E KT
512, Oxaabb AL EANSEM, HOEAR BN EXEEHNTITT .

BRI 1.4 Pros:

HAF e SRR (5121
0x0200
Oxaa55
0x01f
Oxaass
Bt AT
o] Tt o
i
. 000 i
o B 00 T f T
0x0000
0x0000

Figure 1.4: J33) 5 X n#os & K

BRI, AR S XOIFAME SO —FE, ATDUE R, BN A B X AR R 5
LRI, I ERA TR Wi 2 SEHL

1.3 {EREMN

TESEIL— AR A RGN, BATEA W REE— & EIEMVSMEER R, —2MR0F NARXA%
P, A BRI L BRI . Pl AFRAT AL R AU LR, — & ELSE ) v i, S A FRATT sl e L FH R 42
MUIMBER BB G R B 3N T, MR ERIE G AT LS — ik B R B R BRF £ .

fF Linux FHIRZ BRI, FeATiE$F VirtualBox Al Bochs 754 EEK LI F &, FAIH
VirtualBox it demo , 1M Bochs FEHAEWIK. Fiigh H— LB RN EMN TS, JLIHIR R FPLER
BHKRER, TATFER S Z BN MBS S GIt e N 5 3.



6 1.3. {ERERIH

1.3.1 VirtualBox

VirtualBox #&# M GPL W i3 i FFIE K AF, & BB J7 M3l & http://www.virtualbox.org .
VirtualBox [ 5 75 W uh EEALEF AR 2 Linux R4 6 1 @k fl 2, %% Red Hat R 7%1
(Fedora, RHEL) #FifiiA ) RPM %461, %t%f Debian & (Debian, Ubuntu) ##i 4] DEB %
¢4, Hr Ubuntu Linux o] LS5 {#HIA Ubuntu B FEP HE T #i%3¢: sudo apt-get install

virtualbox o

AT VirtualBox 5, 7 2ffiH] sudo adduser ‘whoami‘ vboxusers (R4 st Py
LW fig s useradd ) ¥ H O NE VirtualBox FJH 4 vboxusers H12%: %448, W] LA GNOME
B KDE BB S H PRl 8 2L T kA gl il -, nr LE B % Jete/group XAF, # A CHY
P 4295 %] vboxusers ¥ NAT 5, W1 vboxusers:x:501:solrex , #4 Linux A HE 7 A4 5
RS U .

BATRTHALH CentOS | 22361 VirtualBox 7w Wil H & 2 — AN I

f—IX 23 VirtualBox , <X 5E#H — VirtualBox N AEH W0 PUEL HIXTTEHE (FELLRRAS )

Linux AJgEASHE) .

VirtualBox Personal Use and Evaluation License (PUEL) 2

version 1.4. October 2. 2007

innotek GmbH, Werkstrasse 24, 71384 Weinstadt, Germany grants you the right to
use the software product as defined in § 1 according to the following provisions. If you
do not agree to all conditions set forth by this license. you may not use the product,
because only innotek as the product’s owner Can give you permission o use it

§ 1 Subject of license. " “"Product”, as referred to in this License, shall be the binary
software package " “VirtualBox". which allows for creating multiple virtual computers.
each with different operating systems ( Guest Compulers'), on a physical computer
with a specific operating system (" Host Computer”), to allow for installing and
executing these Guest Computers simultaneously. The Product consists of
executable files in machine code for the Windows 2000/XF and Linux operating
systems as well as other data files as required by the executable files at run-tirme
and documentation in electronic form.

& 2 Grant of license. (1)innotek grants you a personal right to install and execute
the Product on a Host Computer for Personal Use or Educational Use or for
Evaluation. " Personal Use' requires that you use the product on the same Host EI

P N N N S

Figure 1.5: VirtualBox 4> A3


http://www.virtualbox.org

Chapter 1. H+EHLEF

S Sk 0, N N \ Sl N 1 e g N
BB PG, B T B B B AR ) AP0 f T 05 B A i, i e

.- VirtualBox License =
e T T o = I
violation of the usage terms or a breach of other essential duties from this contract
After termination. you are reguired to delete and destroy all remaining copies of the
Product. This includes, but is not limited to, installed copies and backups._

[*]

% 5 No warranties. Since you have not paid for the use of the Preduct. there is ne
warranty for it. to the extent permitted by applicable law. innotek provides the
Product ~"as is"" without warranty of any kind, either expressed or implied, including,
but not limited to. the implied warranties of merchantability and fitness for a
particular purpose. The entire risk as to the guality and performance of the Preduct is
with you. Should it prove defective. you assume the cost of all necessary servicing.
repair, or correction. in addition, innotek shall be allowed to provide updates to the
Product in urgent cases. You are then obliged to install such updates. Such an urgent
case includes. but is not limited to. a claim of rights to the Product by a third party.

§ 6 Miscellansous. There are no license terms beyond the written ones in this
agreament. Amendments of, additions to and the joint revocation of this agreement
shall require the written form. The same shall apply to the preceding written form
requirement. Standard business conditions of the parties shall not apply. Place of
performance and legal venue shall be Weinstadt, the domicile of innotek. Solely
German law shall apply to this agresment

-]

| 1 Agree ||I]2isagr!e

Figure 1.6: [A]7 VirtualBox ™ A

PP VirtualBox H /7 EMATIGHE, w2 CHZ -

VirtualBox Registration Dialog

Welcome to the VirtualBox Registration Form!

Please fill out this registration form to let us know that you
use VirtualBox and, optionally, to keep you informed about
VirtualBox news and updates.

Enter your full name using Latin characters and your e-mail
address to the fields below. Please note that innotek will use
this information only to gather product usage statistics and
to send you VirtualBox newsletters. In particular, innotek
will never pass your data to third parties. Detailed
information about how we use your personal data can be
found in the Privacy Policy section of the VirtualBox Manual
or on the Privacy Policy page of the VirtualBox web-site.

/‘ MName

E-mail

[[] Please do not use this information to contact me

Figure 1.7: VirtualBox i P yEM % THHE
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PR RBA T MNF] T VirtualBox ¥ A
Lo

innotek VirtualBox il -
Eile Machine Help

7] Qetailsb] Snapshots h:} I:lgscripnonl

Ol CE B 9

New r'!.'".f"l\'f. Delate Start Discand Wahmﬂ to wnu.mnx!

The left part of this window is intanded to i } r’f

display a list of all virtual machines on {"’f
your computer. The list is empty now - l"’ _ z
because you haven't created any virtual .

machines yet. _q_,i ¢
In order to create a new virtual machine, o

press the New button in the main tool bar
lecated at the top of the window.

You can press the F1 key to get instant help, or visit
www.virtualbox.org for the latest information and news.

Figure 1.8: VirtualBox == F 1

midi New $5HLB d— A REAUML:
Ly

Welcome to the New Virtual Machine Wizard!

Create New Virtual Machine x

This wizard will guide you through the steps that are
necessary to create a new virtual machine for VirtualBox.

Use the Next button to go the next page of the wizard and
the Back button to return to the previous page.

I < Back Hi Next > i‘ l Cancel

Figure 1.9: Bt — " ERLIML

i A AN
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FATIAER solrex 14 EAUNLIKA T, RGERARSN:

BEE BB N AT
L

HENE

L Create New Virtual Machine x
VM Name and OS Type

Enter a name for the new virtual machine and select the type
of the guest operating system you plan to install onto the
virtual machine.

The name of the virtual machine usually indicates its

software and hardware configuration. It will be used by all

VirtualBox components to identify your virtual machine.
Name

: solrex|

05 Type
| Other/Unknown - ‘ d-;g

| < Back |‘ Next > ‘ [ Cancel ‘

Figure 1.10: B8 MEAUNLA ARG KT

o, XHEMER T 32M:

Create New Virtual Machine x

Select the amount of base memory (RAM) in megabytes to be
allocated to the virtual machine.

The recommended base memory size is 64 MB.

Base Memory Size

} 132 | MB
U I I U IO IO A I OO A I O A D D B B B A ]

4 MB 2000 MB

| < Back |‘ Next > ‘ [ Cancel

Figure 1.11: #&E BN AN AF5 &
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BEE BT A5

r
Virtual Hard Disk

1.3.

Create New Virtual Machine x

Select a hard disk image to be used as the boot hard disk of
the virtual machine. You can either create a new hard disk
using the New button or select an existing hard disk image
from the drop-down list or by pressing the Existing button (to
invoke the Virtual Disk Manager dialog).

If you need a more complicated hard disk setup, you can also
skip this step and attach hard disks later using the vM
Settings dialog.

The recommended size of the boot hard disk is 2048 MB.

Boot Hard Disk (Primary Master)

|| <no hard disk> - J

| New... ” E;isting,,,l

| < Back |‘ Next > ‘ [ Cancel ‘

Welcome to the Create New Virtual Disk Wizard!

Figure 1.12: B & BERINUE

WEREA IR ELR, T 5 “New” P AL
r

Create New Virtual Disk x

This wizard will help you to create a new virtual hard disk
image for your virtual machine.

Use the Next button to go to the next page of the wizard and
the Back button to return to the previous page.

Figure 1.13: 3 —Y i HlA AL

i A AN
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s “Next” , BCEMEIMEEGEA AT H3hY 7R

L Create New Virtual Disk x

Virtual Disk Image Type

Select the type of virtual hard disk image you want to create.

A dynamically expanding image initially occupies a very
small amount of space on your physical hard disk. It will grow
dynamically (up to the size specified) as the Guest OS claims
disk space.

A fixed-size image does not grow. It is stored in a file of
approximately the same size as the size of the virtual hard
disk.

Image Type

@|Qynarrically expanding imagel

() Eixed-size image

| < Back H Next > ‘ [ Cancel ‘

Figure 1.14: B8 MEAURE A

X LR R R A B AR 1) 4 TR “solrex” , JEHARKE N “32M” -

L o Create New Virtual Disk x

Virtual Disk Location and Size

Press the Select button to select the location and name of
the file to store the virtual hard disk image or type a file
name in the entry field.

Image File Name

/home/solrex/solrex.vdi | [ﬁ

Select the size of the virtual hard disk image in megabytes.
This size will be reported to the Guest OS as the size of the
virtual hard disk.

Image Size
lI.HIIl LI A I I B I R A e I-J. 32|'00MB
4.00 MB 2.00TB
| < Back | ‘ Next > ‘ [ Cancel ‘

Figure 1.15: && B G B L T HAE

11
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e Jr BAROPE IR AE R (5 B, st Finish # AP @B 55

’-\

Summary

1.3.

Create New Virtual Disk x

You are going to create a new virtual hard disk image with
the following parameters:

Type: Dynamically expanding image
Location:  /home/solrex/solrex.vdi
Size: 32.00 MB (33554432 Bytes)

If the above settings are correct, press the Finish button.
Once you press it, a new hard disk image will be created.

| < Back H Finish ‘ [ Cancel ‘

Figure 1.16: MEHUEAL(E B

A REAUBLAE ] 3 7 1) SR AU, solrex.vdi -

r'
Virtual Hard Disk

Create New Virtual Machine x

Select a hard disk image to be used as the boot hard disk of
the virtual machine. You can either create a new hard disk
using the New button or select an existing hard disk image
from the drop-down list or by pressing the Existing button (to
invoke the Virtual Disk Manager dialog).

If you need a more complicated hard disk setup, you can also
skip this step and attach hard disks later using the VM
Settings dialog.

The recommended size of the boot hard disk is 2048 MB.

Bgot Hard Disk (Primary Master)

|{solrex.vdi (/home/solrex) ! vJ
| New... H E;isting,,.‘
| < Back | ‘ Next > ‘ [ Cancel ‘

Figure 1.17: 5 FHHr g 1) s oL A2

i A AN
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WA BE IR IALEE,
=

[ 2 VirtualBox I 51, A
T

HENE

Summary

Name:

0S Type:
Base Memory:
Boot Hard Disk:

sirh Finish AR i ML

Create New Virtual Machine

You are going to create a new virtual machine with the
following parameters:

solrex

Other/Unknown

32 MB

solrex.vdi (/home/solrex)

If the above is correct press the Finish button. Once you
press it, a new virtual machine will be created.

Note that you can alter these and all other setting of the
created virtual machine at any time using the Settings
dialog accessible through the menu of the main window.

| < Back |‘ Einish ‘ ‘ Cancel

Figure 1.18: ML HE

Eile Machine Help

H o

New Settings Delete

Start Discard

solrex
| @ Powere

03 A B IR UL solrex «

innotek VirtualBox

[

=

ot

5] [:_elailsb‘ﬁ-j il‘lapshutsp Dﬁiﬂ'ipﬁllﬂl

Ganaral

Name solrex

05 Type Otherfunknown
Base Memory 32 MB

Video Memory B MB

Boot Order Floppy. CO/DVD-ROM, Hard Disk
ACPI Enabled

10 APIC Disabled

Hard Disks

Primary Master solrex.wdi [Normal, 32.00 MB)

CD/DVD-ROM
Not mounted

Floppy
Mot mounted

Audio
Disabled

Network
Adapter 0 MNAT

IR . V.

[*]

Figure 1.19: [A[#] VirtualBox = 5 [fii

13
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1.3.2 Bochs

1.4 {FRHREER

1.4.1 HMERERE

BT BEATREIL, A A5 R LU AR o, o ABRAT TG 8 Y AR B 15Kk A s BT S HL. #E Linux T
HfE— AN RE SRR o, AR EAE A

$ dd if=/dev/zero of=emptydisk.img bs=512 count=2880

A Bt o] DUFE 2450 B3 FAER— N %0 emptydisk. img M2 HRIEAE, T 0 FAME XA A8
BB A B EAUHL

dd : I NSO TR, dd nTRUE R 248 DU S 4, fEAI T if=FILE &5
LM FILE UM Z;  of=FILE &4 3 Hf i F| FILE ; bs=BYTES R R 3L
BRI BYTES %15 count=BLOCKS f{E M A SO 3530 BLOCKS ANt A B .

X B /dev/zero WJ&—> Linux FIREER SO, BRHUXAS SO AT LIS BIFFEEH) 0 « A
T A TR R U AR 512 AT 3k 2880 BRI A AFIH A U emptydisk.img H1. FRAT]
HEBRIR LR AR AR

2(f#3k) X 80(WiiE) X 18(JHIX) X 512 bytes(fi X [JK/)N) = 2880 x 512 bytes = 1440 KB
= 1.44MB

AT CURIRBATTH Eid iy 215 B — ik & AR S 54 .

1.4.2 HAREREGBINELN
EI‘@UHLIE'?E@EPT@UMF mi Settings 158, BEA RS BEE F -

solrex - Settings

m General

[#E Hard Disks
COD/DVD-ROM _E-“il'| advam:qd! Description | Other
= Floppy Identification
Audio
e Name solrex 05 Iype | OtherUnknown -
F Network
# serial Pons Base Memory Size
& USB { ) 32 MB
] Shared Folders 4 MB 2000 MB

&l Remote Display

Select a settings category from the list on the left side and move the
mouse over a settings item to get more information.

Help | (=14 Cancel

Figure 1.20: MEHUHLE S0
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fEEMBIR H i Floppy #E A REAUALERA B 5 -
E-3

=olrex - Settings

15

]
H General Floppy
[Z Hard Disks
@ CD/DVD-ROM Mount Floppy Drive
| = ) Host Floppy Drive l:l
= Audio @) |mage File
[LF Network -
{3 serial Ports (i vI =l
7 uUsB
[ shared Folders
[ Remote Display
Floppy image file is not selected on the Floppy page
/¥, Invalid settings detected | (=] 4 | | Cancel
Figure 1.21: MEHUNLEL &
s Image File sA M SO SRR, HEAGEFERAL GRS -
[# Virtual Disk Manager x
Actions
2 3
New Add | Remove Release | Refresh
=] Hard D;sksl CD/OVD Fmages"ﬁ Eloppy Images
[Name |5-ize |
Location:
Attached to:
‘ select ‘ | Cancel

Figure 1.22: EHFREL G
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1.4. [FAREER

st Add TR T AL B4R emptydisk.img, I £l select 3% 8 1% HLAE b JH B :

[#

Actions

2| & | &

New Add | Remove FRelease | Refresh

Virtual Disk Manager

-1 Hard Dusksl

| Elo Ima es-
| Eloppy Images|

CD/DVD images

Location:
Attached to:

| Name Size

fhome/solrex/Desktop/Documents/WriteOS/chapterland2/emptydisk...

‘ Select ‘ ‘ Cancel
Figure 1.23: EF AR5 B
IR AL BB A S, Al OK A BAR SCAHE B :
E -3 solrex - Settings *

H General
[E Hard Disks
&) CD/DVD-ROM

{B serial Ports
£ use
&
=

O Host roppy prive [ [7]

1 Shared Folders
Remaote Display

Floppy

Mount Floppy Drive

@) Image File

|:emptydisk.imq uhnme}sulmm‘Desktﬂiju:umeneriteos.rd? vI @

Select a settings category from the list on the left side and move the
mouse over a settings item to get more information.

| oK | | Cancel

Figure 1.24: i\ 8 S BR A SCAHE B
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E?Uﬂiﬁﬁ A A AL A

Innotek VirtualBox - 0%
Eile Machine Help

ﬂ 1h’h ﬂ w N 2] EEtEI'SLDJ inapshuu}@ Distﬂptlnnl

New settings Delete | Start [ = General -
Name solrex
solrex 05 Type Other/Unknown
| © Powered OFf

Base Memary 32 MB
Video Memary B MB

Boot Order Floppy. CO/DVD-ROM, Hard Disk
ACPI Enabled
10 APIC Disabled

|71 Hard Disks

Primary Master solrex.wdi [Normal, 32.00 ME]

| CD/DVD-ROM
Not mounted

E Floppy B
Image emptydisk.img

¥ Audio
Disabled

' MNetwerk
Adapter O MAT

B el e E

Figure 1.25: && EAMPLE EE R

ﬁ¢ﬁﬁmF Wifi s Start AT, e T i BRI FME R )

VirtualBox - Information

\il) You have the Auto capture keyboard option turned on. This will
cause the Virtual Machine to automatically capture the keyboard
every time the VM window is activated and make it unavailable to
other applications running on your host machine: when the keyboard is
captured, all keystrokes (including system ones like Alt-Tab) will be
directed to the VM.

You can press the host key at any time to uncapture the keyboard
and mouse (if it is captured) and return them to normal operation. The
currently assigned host key is shown on the status bar at the bottom of
the Virtual Machine window, next to the (3] icon. This icon, together
with the mouse icon placed nearby, indicate the current keyboard and
mouse capture state.

DEDO not show this message again '

oK

Figure 1.26: H 2z A% 515 B

RARAGHER RS, 4 RARTERE UL AR eti i, SRR AN B ASE (7 EORE R FUML 8 B3R,
N RESUNLA BB AN bR, AT L B AT AR Crl SEEARBRAATER o
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TR AN IS AT I N A
d

Machine Devices Help

=Ex

FATAL: No bootable medium found! System halted.

#| Right Ctrl

Figure 1.27: EUHLZEATI

TATATLUE SIFER 127, BUNLINES B8 AE B3GR mH B4 “FATAL: No bootable
medium found! System halted.” , #epliHh & AR SIGAR, R IEHL. B 0L Fr = Bl 2 ERT
S 1.1 757 “THENURSIERE” HERBINEE 6 brh Byl T30 JBIK. WSS BE B 5 31
gk, BT DUt REHE L. BROA TN S 3l D m SR b ing 7R B85, B AR5 Bt R B AN 3
HEGARARHINRGEM IR, a4 el — ANl Esh R, ATEAESE 2 TEAH.
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CHAPTER 2

/Y “IRIERG

AT — 5835 I ERAE R SR N B BN X THIR N, X5, BATHIEN TS — AN EsE X, Bk
LIEEPEREREPNESE 7/ €hR:TN Y L L
Sl — T EE I TR

e A%i: Cent OS 5.1(RHEL 5.1)

o fliH T H: gcc, binutils(as, 1d, objcopy), dd, make, hexdump, vim, virtualbox

2.1 Hello OS world!

@ AEENT AT EM gee, make FK M Linux C 5 5 9 fE LA PC L4015 = HFER&IH

1R 2 g FE 1D EE 45 2R — AN AR AR e AE L L H — AN 245 “Hello world!” , A B S #4E
RGO 1 ARSI AR RS EATEN AN/ s, prbl, ATEEE (ACsh 5
BERG) — A BN AR, ZERF% LFTE “Hello OS world!” :

org  07c00h ;R PR AR N 37 ookt
mov ax, cs
mov ds, ax
mov es, ax
call DispStr s VAP BR AT HR A AR
jmp $ 5 GRRAEH
DispStr:
mov ax, BootMessage
mov bp, ax ; ES:BP = bl
mov cx, 16 ; CX = B
mov ax, 01301h ; AH = 13, AL = 0ih
mov  bx, 000ch ; U5 H0(BH = 0) MBJRAF(BL = OCh, Hi5e)

mov dl, O

19



20 2.1. Hello OS world!

14 int 10h ; 10h Tl

15 ret

16 BootMessage: db "Hello, 0S world!"

17 times 510-($-$$) db 0 ; IHFE NWAS(E], AU HERIARAD A I A 5125 1Y
18 dw 0xaab5 s AR bR

Figure 2.1: (H) H—ASEHIKIS boot.asm

2.1.1 Intel iC%% LA AT&T(GAS) iL%

1T boot.asm HACHSAE ] Intel KUk IV 415 5 5 e, AN AT ELLE Linux F A [RIFE IS NASM
i, HE2ETIRDAANE Linux FEAII 9157, 'EfE Linux & LR R AL (
GCC A2 » 1 HAERH Linux P& _EgwmiE S8, FrolIi e ok 74 GNU T B8 2 4n ik
o XFERE, XLLUGMEH GNU T RE#9 S H e R R bootloader 1A #H ), Y38 NASM &H
GASHFPZ (BiF o) .

T Y s AR e T LA S e AT&T KUk R Gl A RS «

1 .codel6 #4116 A7 AR I G

2 .text #CRL BT U

3 mov Yhcs, hax

4 mov %hax,%ds

5 mov %hax,%hes

6 call DispStr #I o E T R AR

7 jmp . # 0 PRAE R

8 DispStr:

9 mov $BootMessage, %ax

10 mov %ax , bp #ES:BP = Hilthtik

11 mov $16,%cx #CX = BHKE

12 mov $0x1301, %ax #AH = 13, AL = Oih
13 mov  $0x00c,%bx #05H0(BH = 0) JRIRAF (BL = OCh, H5%)
14 mov $0,%d1

15 int $0x10 #10h 5T

16 ret

17 BootMessage:.ascii "Hello, 0S world!"

18 .org 510 #HHFF~510"F kb
19 .word Oxaabb #4E bR R

Figure 2.2: boot.S(chapter2/1/boot.S)

2.1.2  FEERZAZ Stk = (8]

{HAG —A 0] L F AT RS LL{# ] nasm boot.asm -o boot.bin i boot.asm H 2 4m 15 il 37k 3¢
ff, GAS ANfE. AN GAS ARSI 45 TF R FH — A Bl ox 2545 25 b S0 I 2 U AR 1) — 3 1) SCAF3X
SRR, YR RIG. TIHIEE GAS A U] 18 o % B2 I A 42 i R ootk 2 1] 1) -

1 SECTIONS {
2 . = 0x7c00;
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3 S1ERaR 8

4 o

5 _ftext = .; / /R Fe R &3 A7 (17 cookk
6 } =0

7}

Figure 2.3: boot.S I MIA (chapter2/1/solrex x86.1d)

HEEFERIAR © GNU RS Id (WA MERE R e WA ERMATZZMN T, &
FEERIASTIE A [ section RN SCIEA, I ELEESHIA 1 SOPE A #5070 AR Ry Mk 2 18] A F)
AiJme ERAA NN N EIER A, ATL a4 1d —verbose & F » LI -T LETH] LT
€ H CHBERMA, e BOANER A .

REAEL AR D ReRtE, TEIERINE, RPN L E N WA 0x7c00 M7 E ( BOIS ¥ PC
PEHRIRFE AT 5 XA BB TR ) » AT boot.asm ) org 07c00h —Ff). A NFRET ISR, &
TS A AR L, B2 (A TFERIERR) Mis T MR &HE: (B) #1579
05 1-2 AEF D) T AT % 5 ZERH R AT VR

1 ;%define _BOOT_DEBUG_ ; f#l Boot Sector Mf—fubiTidRehi vk ILATHT )G H

2 ; nasm Boot.asm -o Boot.com ffilt—>.COMXA 5 Tl
3

4 %ifdef _BOOT_DEBUG_

5 org 0100h 3 TERRAS, Mk .com A, TR

6 helse

7 org 07c00h ; Boot JRZA, Bios WY Boot Sector JI#ZF 0:7C00 AbJIFIFURHAT
8 hendif

9

10 mov ax, cs

11 mov ds, ax

12 mov es, ax

13 call DispStr s PAFH SR T4 HR A AR

14 jmp $ ; TGRRAERR

15 DispStr:

16 mov ax, BootMessage

17 mov bp, ax ; ES:BP = HiHhhl

18 mov cx, 16 ; CX = FKE

19 mov ax, 01301h ; AH = 13, AL = Oih

20 mov  bx, 000ch ; U5 HO(BH = 0) MBJKLF(BL = OCh, Hi5e)
21 mov dl, O

22 int 10h ; 10n ST

23 ret

24 BootMessage: db "Hello, 0S world!"

25 times 510-($-$$) db 0 ; AR NRIAEME], A ZHERIARAS A A 5125
26 dw Oxaa55 3 HibRiE

Figure 2.4: (H) i3 1-2 (chapter2/1/boot.asm)
0 SR 4 b A FH A $2 SRR P b il = ), R S DRI U A (R B AT IE B, At R A e A 1)
A XAE RN A R AR W AR F T2, B AS A A A — IR make A —NUERR P SO A
I INIBATAETT AR _E RS A L i A 250



22 2.1. Hello OS world!

2.1.3 F Makefile %RiFiEiE

R IX AN Makefile SCHF, w2 FRATTH K H 81401 boot.S I 2wl A A ¥ JAIAS SCA: -

1 CC=gcc

2 LD=1d

3 LDFILE=solrex_x86.1d #Af ] L3R IE A solrex_x86.1d
4 OBJCOPY=objcopy

6 all: boot.img

7

s # Step 1: gcc VM as ¥ boot.S ZwiFA HARLA boot.o

9 boot.o: boot.S

10 $(CC) -c boot.S

11

12 # Step 2: 1d AEBIA solrex_x86.1d ¥ boot.o LM WHAT XM boot.elf
13 boot.elf: boot.o

14 $(LD) boot.o -o boot.elf -e c -T$(LDFILE)

15

16 # Step 3: objcopy FFE boot.elf ¥ AHMN section(.pdr,.comment,.note),

17 # strip AR SEE, ftih —H I boot.bin .
18 boot.bin : boot.elf
19 @$(0BJCOPY) -R .pdr -R .comment -R.note -S -0 binary boot.elf boot.bin

20
21 # Step 4: AR JH BRI EA .

22 boot.img: boot.bin

23 @dd if=boot.bin of=boot.img bs=512 count=1 #H] boot.bin AERMBHE LMH—HEX
24 # £ bin ERHIBHE I EEE, Bn O AR A

25 @dd if=/dev/zero of=boot.img skip=1 seek=1 bs=512 count=2879

26

27 clean:

28 @rm -rf boot.o boot.elf boot.bin boot.img

Figure 2.5: boot.S [] Makefile(chapter2/1/Makefile)

TRAT PR 1 P9 S ARAT B Makefile , 5 2.2 PR boog.S A 2.3 s solrex x86.1d JULE [F]—AN H %

N SRJRAEE H SRR I & g

$ make

gcc —-c boot.S

1d boot.o -o boot.elf -e c -Tsolrex_x86.1d

1d: warning: cannot find entry symbol c; defaulting to 00007c00
1+0 records in

1+0 records out

512 bytes (512 B) copied, 3.1289e-05 seconds, 16.4 MB/s
2879+0 records in

2879+0 records out

1474048 bytes (1.5 MB) copied, 0.0141508 seconds, 104 MB/s
$ 1s

boot.asm boot.elf boot.o Makefile solrex_x86.1d
boot.bin boot.img boot.S solrex.img
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ATLVE R, AT FPRAT K4 make BinT AgmiF. R EH BT 8 sh R 54 ek, H
(RIS S B — 2P A PR AR =4 . ARMET R, AR A S E MR TR, in (a2
HTFEERERS) T HD-COPY Fl Floopy Writer #8512

FEIX L 2R AIE R M2 2.5 F 1 Step 4, SO IX— D HIERENIZ4 G E 1.4 RER. TAIH
boot.S i 4= ) boot.bin H S HUE K 1.4 HHFHRIEEL RSB, #1100 boot.S fiefi—AT:

.word Oxaabb #4ERFR AR

A i 2 A Bl B X B ¥ Oxaabs AR ANF715, 1) boot.bin HIK/NE 512 F74Y, IELF & /A 3 B X KK
/Mo R4 Step 4 KIZHRERL A boot.bin JAN B — M4 FEEL KA 3 B X, IXFEE 24 UL B I TR
KR — KA R B, JF HAAT JATAE 5 3 DO ST BN .

N T IS E AL GRS IR IE RS P T LS

$ hexdump -x -n 512 boot.img

¥ boot.img Y 512 ASF T EIH oK, B LLE 2 boot.img dump IR FA ( HY —BMZENEE R
TINIX.IMG dump M 5648 A . X HEATE SRR A E] EditPlus 8037 UltraEdit , B#E 552150
THEHIED, AT LA hexedit, ghex2, khexedit 45 1T H 4 —3E 6 SCAFEAT 5050

T AR 45 44T TR hexedit $T7F boot.img (O FARE, MEHRATATLIES], 2812 %7k
53 PRSI, TR ISR SO I, A AL SO AR ASCIT ok %,
UES], BT UltraBdit (- BER R T3 A TR

Eile Edit View Terminal Taps Help
Dopanooe HC C8 BEDE BE CO EB B2 DO EB FEBB 1E 7C B9 C5 ............. oo |
feea0al1e B9 16 66 BE €1 13 BE 6C ©8 B2 @6 CD 10 C3 4865 ..............He
@e08e820 6C 6C 6F 2C 20 4F 53 20 77 6F 72 6C 64 21 00 00 1lo, 05 world!..
bopODG30 OO OO OO GO OO OO OD DO ©OO OO 0O OO0 ©0 00 B8 B0 ................
gobooada @6 00 69 66 OO OO OO OO OO0 OO 0P GO OO OO OO0 DO
0epope50 0O 00 OO GO ©D OO OO 0O 0O OO0 00 0O 0O 00 00 0O
pePeOEGe 6O B0 60 GG 6O 6P 60 OO OO0 60 08 OO 60 68 60 0O
fepope7e 6O 00 00 OO ©D OO 60 0O 0O OO0 00 PO 0O 00 00 0O
peeepDeBe 66 B0 60 60 6O 6P 00 0O 0O 60 68 OO 60 60 60 60
@epope%e 00 0O 00 GO ©D OO 60 DO 0O 90 0O PO 0O 80 o0 ee
0opODGA® 0O B0 OB GO 0O 0P 0P OO ©O 00 OO D@ ©O 00 00 0O
pePODARG 00 OO OO GO OO 0P OO PO 00 00 00 GO 00 @0 A0 PO
fepopece o0 00 oD GO ©D 0P 0D OO ©O OO0 OO DO ©O OO0 0O PO
peeopeDpe 66 OO 00 GO OO 0O 0O 00 OO0 00 @0 OO OO0 60 60 0O
0OPODOEG OO 0O 0D GO ©D OO OD OO ©O PO OO DO ©O OO 00 DO
000OOGFG OO 00 6O PO 0O OO OO OO ©O0 OO 0O B0 60 00 60 60 ...
geoaelee 00 00 60 6O PO 0D 0D OO OO0 OO 0O 00 00 00 B0 PO .........0eeenn
0ePOO116 ©6 OO 6O GO OO OO OD DO ©0O OO0 0O OO ©0 00 B0 B0 ................
goboaalze 06 60 60 006 OD OO OO OO OO0 OO DD DD OO GO B0 B8 ........c0c00nen
00POO130 OO OO OO OO OO OO OD DO ©OO OO0 0O OO ©0 00 BB B0 ................
peeepl40 OO 0O 60 GG 6O 60 60 PO 0O 60 0O B0 60 @0 B8 B0 ..........c00000
0eeee156 0O 00 60 PO OO OO0 OO PO ©OO OO PO OO ©0 00 9 80 ..... BassEssauEe
0eeenl6e 66 PG 60 GO 6O 60 60 PO 0O 60 0O B0 60 68 B8 B0  .......... 000000
boot . img == XD EK AR === e csnsmmcnsisassassrasnsnsssssernssnsns =]

Figure 2.6: f# ] hexedit T JF boot.img
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2.1.

file://fhome/solrex/boot.img - KHexEdit

Eile Edit Settings Help

TEPEEG 9900 dee OB

View Documents Bookmarks Tools

Hello OS world!

0000:0000 |Bc cB Be dB Be cd eB 62 86 eb fe b8 le 7c 89 c5|.0.0.00..000.].0
@ee0:0010 (b9 1@ 68 bs 81 13 bb 6c 86 b2 68 cd 10 c3 48 65|0..0..0..0.0.0He
oee0:0820 |6c 6¢c 6f 2c 206 4f 53 20 77 6f 72 6c 64 21 68 88 |1llo, 05 world!..
0600:9030 |00 60 60 60 06 00 PO 0D 60 00 OO OO 66 00 B0 BB | ................
Qe60:0040 (00 B0 00 00 06 00 OO OO 90 00 0O OO OO 00 98 DO
@ean:ea50 (60 B8 66 66 66 00 BO BB 66 98 0O 6O 6B 06 B8 B8
08600060 |00 6O 60 60 06 00 A0 BB 00 00 BO 6O 69 8O 08 B0
Qeo0:0070 (00 B0 00 60 06 00 DO PO 90 00 0O 0D 05 B0 B8 DO
@ea0:0080 (60 B2 60 60 66 00 BO PO 86 98 OO 6O 6B B0 08 B8
0060:0090 |00 00 00 60 0O 00 00 B 90 0O B0 0D 00 00 08 B0
0800:00a0 |00 B0 60 66 06 B0 B0 60 06 09 BB 66 &0 A0 PO BO
@oeo:00bo (00 60 60 60 0O 00 60 B9 06 00 68 60 60 00 68 80
@ean:e6cH |00 60 60 60 0O 00 60 6P 06 00 6O 6O 60 00 08 8O

5

Encoding: Default

OVR Size: 1474560

| Hex |v| ( | Find Backwards (X
Signed8bit: | -116)  Signed 32 bit: | -661731188|  Hexadecimal: [ 8c
Unsigned 8 bit: | 140| Unsigned 32 bit: | 3633236108 Octal: | 214
signed 16 bit: | -14196 32 bit float: [-1,255936€+15) ginary: | 10001100
Unsigned 16 bit: | 51340 64 bit float: | 1_211_1215.294. Text: i i
x| Show little endian decoding [ | Show unsigned as hexadecimal Stream length: FmadsBlt ]

Offset: 0000:0000-7 Hex RW

Figure 2.7: ffiff] kde EIJESE 0 L H khexedit 1 boot.img

2.1.4 FBE#NMEINIT boot.img

MPEATAE R boot.img 2 J&, PiIER 1.4.2 W B EAZ 0 715, HBRIFLINEL boot.img:

[# Virtual Disk Manager x
Actions
@D | @ @
NMew Add | Remove Release | Refresh
(=] Hard D;sksl CD/OVD Images |ﬂ Eloppy lmagesl

[h:lame Size

-~ /¥ emptydisk.img -

Location: fhome/solrex/Desktop/Documents/WriteOS/chapterland2/boot.img

Attached to:

‘ Select H Cancel

Figure 2.8: 1% )0 8 A 8115 boot.img
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Machine Devices Help

#| Right Ctrl

Figure 2.9: ML 30T EIH 21 (A1) “Hello OS world!”

TAVE B RN FATIORRFTENH T 2061 “Hello OS world!” S8, XU I FRATTLL_E AR A0
G IR IR o

2.2 FAT XHEZ

FAE LR A NE, NUOGEE AN Esh RPN RE B R N S G E. hTRshh
DX 512 AT/ R, FRAVULAES AMEITED— A 775 B X R ARH R SRR, 4 AT S 512
FATRIBRBIVE ? AR AR SR A TR I E B X, R RAAE ST E B D, IS AT AR LN 22 iy
175 PR I £ AT A AR AT FEP AR BN AZ S AT ke ?

W] e ELIR R A T BEAR A AF At 7 SO I A7, BIRRE— AN KRR e AR 31 5 X T A6H% U A i AEAH
SBETE DX, FTREIXAE A 0 TAR R, 758 SN R AE R G AT 27 91 U W] S AT A% DS A A7
KRBT AR LI ] A BT T AT DU DU LA BB 1 A T IR IR R LR
JP, TAFE I E N, 2. IRATL AU A — BEdIPE DT SR B B B, BCRSRR.

LB LARERIZPIANGRENE? FIASCAFRGEAT LA IRAIAE 5K EAF AR S0, IF 3R fF
BRIRE, LAEIA TR G LIPS AR IR S R G AR S 2 S, BT LR
B — R ERAFREZ A SN 3%, O TR ERISCrE, JeAl4s a3l e X A A in L -4k 301
AUINEIAT SR BE, kA Bl DR RGP RIBUR S 45 it BRSO, IXPESRBR B X 512 77
KNI PR o

2.2.1 FAT12 XHZE%

FAT(File Allocation Table) XA R ZER A% 7E 20 AL 70 AR 80 FFEARKWITE L, 4K 1) MS-
DOS #AE R G S R GukE X BRI N /T 500K 78 B4 ) 1R fi] S0 fE R 48, (HAE



26 2.2. FAT X#H&E%

WiE =R RS, B OaW — RSSO 58 DR RN A . 75 H AT E 25 =M FAT
A RGERA: FAT12, FAT16 Fl FAT32, iX JLFR S Y 5 FEAS 1 DX ) S48 e AT 16 44 -5 1 DX ) —#°F
FELAET RN, B L FAT RCR T & W EeRR S . FAT12 Bt 30 12 ek, FATI16 (5 16
K, FAT32 /7 32 LbiF.

HH T FAT12 d5 0y i S0 5 S, TX BLBRATIN (6 B A 2 FAT12 SCPFRSE, AREL T i B 2 FAT SUfF
ARG, BT LLE http://www.microsoft.com/whdc/system/platform/firmvare/fatgen.mspx
AR AT FAT U RS0 H J7 30k

FAT12 SCHERGMIE ARG 4F, #R WAL > 0 JR IR E 3. W2 EXl oy, — R i
BRI T oK, HRASCAE ;. WIS BRSO, BRI 7h X, FRAUIX . A, Wi igds
R H SRRSO SR R BE E SRR RO ARAT R X, A SO 2R G AR R 1 [

an SRk AL AR B R AT B AR R R SR B R, BE R boot.img #K 4 ] mount -o
loop boot.img mountdir/ HEBEANER L, REHESImH “BEREA” 83 “ S04
AR BRI R AR AR 28 G0 AT S B AR S 2 e i AR 1), T AT boot.img S —ANEH
RS IR BT R o TR AT A B AR B A U0 o FAT 12 # 2RV R AR I HL T DUBER I 3RS — PR A7 U ?

ARG SR A I, S BLURE BRS80S R G R, B s i R
Wit R M R GG BB AR A L. (B ATARELE RGOS XA IATH boot.img , 1R
RERITE, TATEANRR SRR SRR . Frille, FATHE A O BT L. oA NE
FIXH B MREE, RIB, %A 2RI L A TAUEAEBE 7S LU WA LUR RSP ER, Wi, J5t
SRITAF 2R G fif H FRI AR !

2.2.2 RB3EEX5 BPB
FAT SUERZM L2458, SR MAERT LB XA, s 0 53U EE . XA XA

FajkE — i BPB(BIOS Parameter Block) FI%HE£544, — HIEATEX MRS T, #x04b
AR ATERT O, FHRXANRTFRAR, FEHZEHEZHEXK BPB 8454 .

% 2.1: B3hEXIK BPB Hiik A H e N

B Tt% KA | ik Solrex.img
bytes | bytes A A
BS_jmpBoot 0 3 BeEETE S, TN XAE R jmp LABEL_START
nop
BS_OEMName 3 8 INGEZ "WB. YANG"
BPB_BytesPerSec 11 2 BRI CE5) , NWoAB12 512
BPB_secPerClus 13 1 R X E, Noh2 K%, FAT12 A1 1
BPB_RsvdSecCnt 14 2 {REAFHIX, FAT12/16 N1 1
BPB_NumFATs 16 1 FAT 5M%H, —Mh2 2
BPB_RootEntCnt 17 2 i H &30 H %, FAT12 h224 224
BPB_TotSec16 19 2 XK, 1.44M B4 N 2880 2880
BPB_Media 21 1 WM, 1.44M AL HFOR 0x£0
BPB_FATSz16 22 2 FAT M HIBXELL 9 9



http://www.microsoft.com/whdc/system/platform/firmware/fatgen.mspx
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BPB_SecPerTrk 24 2 T bs X 4L, 18 18
BPB_NumHeads 26 2 A, 2
BPB_HiddSec 28 4 RRgm X, ERINAO
BPB_TotSec32 32 4 415 BPB_TotSec16 & 0, ‘Elicisk i X %L

TR R X kA L FAT12/FAT16 5 FAT32 ANfA]
BS_DrvNum 36 1 T 0x13 BKENAR S HL, 0 MR 0
BS_Reservedl 37 1 Windows NT f#/, 0 0
BS_BootSig 38 1 PRSI ThRC (29h), FeWIBL/E 3 MNMERFTH | 0x29
BS_VolID 39 4 LARF 55, 00000000h 0
BS_VolLab 43 11| Bhr, 11 T, DI 20n #h5E "Solrex 0.01"
BS_FilSysType 54 8 X RGhr &, "FAT12 " "FAT12 "

PLUR A Al B X kA5 B o

Ja A T 62 448 | JAs RIS, Bl MIE R AT mov Y%cs,%ax. ..
Ja B e X AR IARF 510 2 A JA B e X FRas, 0xAABS 0xaab5

B, RAR, XA BPB FiEKIR 2 AR VG M0, EA 52

[ € AR N A, T T A ARG sl T LS B

LS5 NI QAR e, R e A2

21 /* Floppy header of FAT12 */

22 jmp LABEL_START /* Start to boot. */
23 nop /* nop required */

24 BS_OEMName : .ascii "WB. YANG" /*
25 BPB_BytsPerSec: .2byte 512 /*
26 BPB_SecPerCluse: .byte 1 /*
27 BPB_ResvdSecCnt: .2byte 1 /*
28 BPB_NumFATs: .byte /*
290 BPB_RootEntCnt: .2byte 224 /*
30 BPB_TotSec16: .2byte 2880 /*
31 BPB_Media: .byte  0x£f0 /*
32 BPB_FATSz16: .2byte 9 /*
33 BPB_SecPerTrk: .2byte 18 /*
34 BPB_NumHeads : .2byte 2 /*
35 BPB_HiddSec: .4byte 0 /*
36 BPB_TotSec32: .4byte 0 /*
37 BS_DrvNum: .byte 0 /*
38 BS_Reservedl: .byte 0 /*
39 BS_BootSig: .byte  0x29 /*
40 BS_VolID: .4byte O /*
41 BS_VolLab: .ascii "Solrex 0.01" /%
42 BS_FileSysType: .ascii "FAT12 " /*

43
44 /* Initial registers. */
45 LABEL_START:

OEM String, 8 bytes required */
Bytes per sector */

Sector per cluse */

Reserved sector count */

Number of FATs */

Root entries count */

Total sector number */

Media descriptor */

FAT size(sectors) */

Sector per track */

Number of magnetic heads */

Number of hidden sectors */

If TotSec16 equal O, this works */
Driver number of interrupt 13 */
Reserved */

Boot signal */

Volume ID */

Volume label, 11 bytes required */
File system type, 8 bytes required */

Figure 2.10: 483 20 5 X Sk A2 A5 (15 H chapter2/2/boot.S)
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e LI R gn ARG, BATFUR MUY AR5 e TR B DGR IR 454, SR RS R 2.1
e — SN AR Y. B 2.10 F BTS2 18 2.2 28 “AT A =472 18, )5 # make
HRER Bk C gk ik, WR SR AT AE A SO, S B T LA mount -0 loop boot.img
mountdir/ AL Linux REEHER, WrTHERUNUR S RES BT,

2.2.3 FAT12 HIELEW

TE L=/, FRATHIVE T AT DL S 1R Sl S K8 SR, IR PR ERAT TS T AYE IR Rk it b
NN T o WA — P ERBATEAIER], BTN IEAN T S & 2w f7hiz
1TWe? X hnh & B FAT12 SCHF RGP S X T, FEEIRAT T fiff—28 FAT s &5 f i H sk 45 1)
SRR

FAT ST R G0N A7 25 W) 23 BE I doe /N BT A 7, DRI ST AR AE oy FHAE G 2 (T IN, EAS B 2 AR
MAR TN B SCEUNAT 125K, REWHUNINETE — MMt — — k. B3R 2.1 H1
BPB_secPerClus £l BPB_BytsPerSec #H 3 1] LAf3 2| B T A& 21 5, n LR B S Ra s
1%512=512 741, BRI SRS —MEX.

A2 [ EE I B /N s T B4 FAT 2 30 3 o A B SE A7 A5 25 IR W 2 FAT IAEAE 2SS
() H W o 5 B FAT RRSCHL, FAT R— WA THIMX 25, RERZ T X, mh
RN R MR E SRR T — MRS, A e R LA B U B FAT R L. FAT XC
PR GAEAE S HAH G FoR P 2.11 s

2879
Bt X
- HArad A
Il SRR
[X :
el
PN
o 18 '
J
7 FAT2
' FAT1
0 3] X

Figure 2.11: FAT U RGAFE 4 K

FAT SRR I s ) LR B S5 10 T 10 B ) 515 i () next $R4L, SERMZ—TF, S 8ER1 4k
&K (CEE) £
struct node {
char * data;

struct node *next;

Irs

FERER T, next FREFE A AR T — A il A FAT REHERA ADNE? B, FAT Rk
next R R B, AR RPN FAT &, FLk,  FAT IR A 2 E K/AMSCE “#%” (data
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B), T HAEA SR ARAT B OO0 B FAT £ 5. T4 SCHE#T A C 10 FAT RI0,  X AR ITA)
BEFRT 53— NSCAERE, BTLL FAT RIUT AT 7 2 Dt ko€ T FAT R KAEE L D NAF, FATI12
K] FAT I 12 ANEEKE, KRB L 212 — D ICfFR.

AR R IR 2 AR, REBATRIEX A SO %, sl LLEI FAT & B Aot
IV [¥] FAT R0, ZRIUA AR BRSO MRS . WERIZRIUE KT oxtfs , MIE R XE
RSB E AN, AT B R AU next 8409 NULL: QURZRIURE 2 0xf£7 R RE L
— AR, Xt R .

2.2.4 FAT12 tREF%&#

BRI AN SO BRATAE T, AEZ WA SRRSO, BT 43 B2 SR BN S — Mg 23X
FUE F R ERIR LS M T, O T R R L, BATXH R A AR H XS5

wiE 2.11 frox, X FAT12/16, 8 H sRAAGAEwi b B e i 7, BERAERJG A FAT £
JEo MR H R X B A E R, B LAIRYE BPB_RootEntCnt t15H.45 H

RootDirSectors = ((BPB_RootEntCnt * 32) + (BPB_BytesPerSec - 1)) / BPB_BytsPerSec

AR H S X5 AR 11% FAT &5 305 X (B2 4«

FirstRootDirSecNum = BPB_RsvdSecCnt + (BPB_NumFATs * BPB_FATSz16)

FAT # H S22 — AN i 32-bytes MIZRMERMH “ek” , HE—NFBREE XM,
XA 32-bytes HapTAI#E W1 2.2 fizr.

® 2.2: WRHEXMFZHERX

A fm#% (bytes) | KJ& (bytes) | ik 254| (Loader .bin)
DIR_Name 0 0xb 4 8 Y, P4 3 7 | "LOADERCICIBIN"
DIR_Attr 0xb 1 SR 0x20

KA Oxc 10 RN 0

DIR WrtTime 0x16 2 B Ja— KB NI E] 0x7aba
DIR_WrtDate 0x18 2 e —k BN H M 0x3188
DIR_FstClus Oxla 2 I H SR 4R 759 5 0x0002
DIR_FileSize Oxlc 4 SR 0x000000f

KITE T XA, FATHATE T R KIE B BAEMAE SISO, AERAAR B FA RIS
((RINpZ PN TN

1. BREAR F SR X IR T4 et DX R 45 A B X
2. IR RIX, TR PR R A A AR H SR
3. HRBNIZ H IR N A TT AR 5 5
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4. DASCHFIRIIT A6 0 R4 SR AEA SCIF I B, DK UGS IURE SR I

2.3 ERIFEXMEGISH

HT FAT12 X RGEMA RN 5, T8t AT LA 512 FA5 1BRE], M SCrE R G ind etk
HPITT -
2.3.1 —mEIEH loader

FAA, BTSRRI, iEE B AT, RIEHEANTEMER, XFEWE loader I
BRI I IIAT I8, BLAEE BIIXAN T4 .

Hrd— A loader.S, WAWIE 2.12 Fizw.

1 .codel6

12 .text

13 mov $0xb800, %ax

14 movw %ax,ngs

15 mov $0xf , %ah

16 MOV $°L°,%al

17 mov %hax, hgs: ((80%0+39) *2)
18 jmp

[

Figure 2.12: —Mg & (1 loader(chapter2/2/loader.S)
TXANFE P A6 3 2 I 75 B FH 422 3 solrex x86_dos.1d, WIK 2.13 fion, XAERESE A AS B B
ol 0x0100. XFEAH) H BUE N T 5 DOS ARG, W LA A EAE DOS T Al il ali) — i
A

11 SECTIONS

12 {

13 . = 0x0100;
14 .text :

15 1

16 _ftext = .;
17 }=0

18

Figure 2.13: —M A #. [ loader(chapter2/2/solrex x86_dos.ld)

2.3.2 IZHEE R X B BIOS 13h SHIHT

FAVFIE T WATAERL L 3 — S0P, (HR R W TR R A L RSB A7 B e SRATIHE S
2.1 WHE KSR XATEE A QGG REE, RPN BRI WA R E AL, T RALE
KBUA] A BFRIR 0xaabb [KIINE H Bt MOmB T, (AU RIATAR A S NFAE ESOCARR,  mt
7 24 217 BIOS REUfe i IRAEL eI AE T o XA, FATEZF) BIOS 13h 5 1.



Chapter 2. &/I\B “BIERF” 31

* 2.3 fiuR, B2 BIOS 13 SH KIS HR . WNEHRNTATLLES], B IR sl & 0T &5 Z S5
MRS CFEID 5. kS BLECHATIEE BRI DS = W28 1.2 WA s AR, 341w
DR X =R A 2.1 .

M5 =Q >> 1
Wiks =Q &1 (2.1)
RER= BIHHXS =R+1

BKE | #Q= {
IS(HRERRK )

% 2.3: BIOS 13h TS EE

RS | AH | IhfE WHZH S EIE2
0 | REBLEAL DL = IRBhas*5 R
00, 01 N¥#E, 80h, 81h, --- NMH#AL | AH = 45iRHG
1| BEREELIR SRR A AH=IRAS T
2 | BRRER RS AL = FX% BRI
(CL)67(CH)onr = Wbt AH = 0
(CL)o~s = BIX 5 AL = BRI X AL
DH/DL = W43k'5 /W55 IEESE
ES:BX = {¥agz X Huhilk: AH = AEiRAS
3 | BREE X A BRI
AH = 0
AL = 5
EENIE
13 AH = F5iRhY
4 | KLU REAL R X AL = FX%L 3
(CL)67(CH)onr = WAt AH = 0
(CL)o~s = BIX T AL = I s X AL
DH/DL = W43k /WA 5 KW AH = AR
5 | &AL AL fGE AL = X% BT
(CL)67(CH)onr = Wt AH = 0
(CL)o~s = WX 5 NLE
DH/DL = W43k*5 /9B AH = 5IRRY
ES:BX = WA MSHEIEEH

FITE T IXEE, BATHUAT USRS X T R AT

200 /*
210 Routine: ReadSector

211 Action: Read Ycl Sectors from %ax sector(floppy) to %es:%bx(memory)



220

223

224

225

227

228

229

230

232

233

234

236

237

2

@

8

240

241

242

245

246

62

63

64

65

66

67

68

69

70

32 2.3.
Assume sector number is ’x’, then:
x/ (BPB_SecPerTrk) = y,
x% (BPB_SecPerTrk) = z.
The remainder ’z’ PLUS 1 is the start sector number;
The quotient ’y’ devide by BPB_NumHeads(RIGHT SHIFT 1 bit)is cylinder
number;
AND ’y’ by 1 can got magnetic header.
*/
ReadSector:
push %ebp
mov %esp, hebp
sub $2,%esp /* Reserve space for saving %cl */
mov %cl,-2(%ebp)
push %bx /* Save bx */
mov (BPB_SecPerTrk), %bl /* %bl: the devider */
div %bl /* ’y’ in %al, ’z’ in Jjah */
inc %ah /* z++, got start sector */
mov %ah,%cl /* %cl <- start sector number */
mov %al,%dh /* %dh <= ’y’ */
shr $1,%al /* ’y’/BPB_NumHeads */
mov %al,%ch /* %ch <- Cylinder number(y>>1) */
and $1,%dh /* %dh <- Magnetic header(y&1) */
pop %bx /* Restore %bx */
/* Now, we got cylinder number in %ch, start sector number in %cl, magnetic
header in %dh. */
mov (BS_DrvNum), %dl
GoOnReading:
mov $2,%ah
mov -2 (%ebp) ,%hal /* Read %al sectors */
int $0x13
jc GoOnReading /* If CF set 1, mean read error, reread. */
add $2,%esp
pop %ebp
ret

LB X mEE XM

Figure 2.14: BEHUR AL B X ) p&# (75 A chapter2/2/boot.S)

2.3.3 % loader.bin

BRI DX 7 RS A T, T I RAN G B AE A R loader.bin (AR :

/* Reset floppy */

xor %ah, %ah
xor %dl1,%dl /* %d1=0: floppy driver 0 */
int $0x13 /* BIOS int 13h, ah=0: Reset driver 0 */

/* Find LOADER.BIN in root directory of driver 0 */
movw $SecNoOfRootDir, (wSectorNo)

71 /* Read root dir sector to memory */
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72 LABEL_SEARCH_IN_ROOT_DIR_BEGIN:

$0, (wRootDirSizeForLoop)
LABEL_NO_LOADERBIN
(wRootDirSizeForLoop)
$BaseO0fLoader, %ax

73

T4

75

76

7

78

79

80

81

82

83

84

85

86

87

88

89

90

©

2

93

94

95

96

97

©

8

99

101

102

103

105

106

107

117

118

119

120

121

cmpw
jz
decw
mov
mov
mov
mov
mov
call
mov
mov
cld

mov

%hax,%es

$0ffset0fLoader,

(wSectorNo) ,%ax
$1,%cl
ReadSector

$LoaderFileName,
$0ffset0fLoader,

$0x10, %dx

%bx

%si
%di

/* If searching in root dir */
/* can find LOADER.BIN ? */

/* %es <- BaseOfLoader*/
/* Y%bx <- OffsetOfLoader */

/* hax <- sector number in root */

/* %ds:%si -> LOADER BIN */
/* BaseOfLoader<<4+100%*/

/* Search for "LOADER BIN", FAT12 save file name in 12 bytes, 8 bytes for
file name, 3 bytes for suffix, last 1 bytes for ’\20’. If file name is
less than 8 bytes, filled with ’\20’. So "LOADER.BIN" is saved as:
"LOADER BIN" (4f4c 4441 5245 2020 4942 204e).

*/

LABEL_SEARCH_FOR_LOADERBIN:

cmp
jz
dec

mov

$0, %dx

/* Read control */

LABEL_GOTO_NEXT_SECTOR_IN_ROOT_DIR

%dx
$11,%cx

LABEL_CMP_FILENAME:

cmp
jz
dec
lodsb
cmp
jz
jmp
LABEL_GO_ON:
inc

Jjmp

$0, %cx

LABEL_FILENAME_FOUND /*

hex
Yhes: (hdi) ,%al

LABEL_GO_ON
LABEL_DIFFERENT

%di

/%

LABEL_CMP_FILENAME /*

LABEL_DIFFERENT:

and
add

mov

Jjmp

$0xffe0,%di
$0x20, %di

$LoaderFileName,

/*

%si /*

LABEL_SEARCH_FOR_LOADERBIN

LABEL_GOTO_NEXT_SECTOR_IN_ROOT_DIR:

addw
jmp

$1, (wSectorNo)

If 11 chars are all identical? */

%ds: (hsi) -> %alx/

Different */

Go on loop */

Go to head of this entry */

Next entry */

LABEL_SEARCH_IN_ROOT_DIR_BEGIN

/* Not found LOADER.BIN in root dir. */
LABEL_NO_LOADERBIN:

mov
call

Jjmp

$2,%dh
DispStr

/* Display
/* Infinite

string(index 2) */
loop */

33



34

127 /* Found. */
128 LABEL_FILENAME_FOUND:

129

130

131

132

133

134

135

136

137

138

139

140

mov
and
add
mov
push
add
add
mov
mov
mov

mov

$RootDirSectors, %ax
$0xffe0,%di
$0x1a,%di

%hes: (hdi) ,%cx

%hex

%ax, hex
$DeltaSecNo, %cx
$BaseOfLoader, %ax
%ax,hes
$0ffset0fLoader, %bx

%hex , hax

2.3. iLEHMBXMES|SXH

/* Start of current entry, 32 bytes per entry */

/* First sector of this file */

/* Save index of this sector in FAT */

/* LOADER.BIN’s start sector saved in %cl */
/* ‘es <- BaseOfLoader */

/* Y%bx <- OffsetOfLoader */

/* ‘%ax <- Sector number */

Figure 2.15

: #Z loader.bin LS J1 Bt (75 A chapter2/2/boot.S)

XBACHS F Dy Re it 2 FRATTAT P2 2 1Y, WP H KM PrA X, B B OB A N AE, ARG M
Hh SR04 4 loader.bin IS H, BERIFRZBIN L. #BZ )5, 115 H loader.bin HE G X 5. Hp
FH AR 5 A4 R 1w SO KT 2.16 HARRS B B e s

12 .set BaseOfStack, 0x7c00 /* Stack base address, inner */

13 .set BaseOfLoader, 0x9000 /* Section loading address of LOADER.BIN */
14 .set OffsetO0fLoader, 0x0100 /* Loading offset of LOADER.BIN */
15 .set RootDirSectors, 14 /* Root directory sector count */
16 .set SecNoOfRootDir, 19 /* 1st sector of root directory */
17 .set SecNoOfFAT1, 1 /* 1st sector of FAT1 */

18 .set DeltaSecNo, 17 /* BPB_(RsvdSecCnt+NumFATs*FATSz) -2 */
174

175 /*

176 Variable table

177 */

178 wRootDirSizeForLoop: .2byte RootDirSectors

179 wSectorNo: .2byte O /* Sector number to read */
180 b0dd: .byte 0 /* odd or even? */

181

182 /*

183 String table

184 */

185 LoaderFileName: .asciz "LOADER BIN" /* File name */

186 .set MessageLength,9

187 BootMessage: .ascii "Bootingx*" /* index 0 */

188 Messagel: .ascii "Loaded in" /* index 1 */

189 Message2: .ascii "No LOADER" /* index 2 */

190

Figure 2.16: % loader.bin i ] )28 & 5& X (15 [ chapter2/2/boot.S)

HITAEABS AT —LETED AR, BAIS T A REBE T IO T AR, O T AR KR, $aTET
PRI REARBEE N 9 719, AR AN, IXAEAR S T — A I e e, e v e i



190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

246

247

248

249

250

251
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FTENIRE, AT, 47D 0B DispStr JLEI 207, JAATE IR 22 ML 274748 dh Fe A%
PR

/%
Routine: DispStr
Action: Display a string, string index stored in %dh
*/
DispStr:
mov $MessagelLength, %ax
mul %dh
add $BootMessage, %ax
mov %ax, %bp /* String address */
mov %ds , hax
mov %ax ,%es
mov $MessageLength, %cx /* String length */
mov $0x1301, %ax /* ah = 0x13, al = 0x01(W) */
mov $0x07, %bx /* PageNum O(bh = 0), bw(bl= 0x07)x*/
mov $0,%d1 /* Start row and column */
int $0x10 /* BIOS INT 10h, display string */
ret

Figure 2.17: $TEF4F 5 B %L DispStr (717 H chapter2/2/boot.S)

2.3.4 fN# loader AN 7F

£ E loader.bin 2 5, M EEEHEANTE. MERNCEE T loader.bin NG H XS, F
RXA B X5 ] DA A —, fERGR X EEANNAE: =, B e FAT 1% H, Azl
loader.bin SCAEFT b A E B X .

XH, FRATHE loader.bin 2 N #7 7 ¥ BaseOfLoader:OffsetOfLoader 4&, {HZZER 2.15 A TK;
MR H R X 22 XA E . KT T loader.bin 2 J5, ZWNAAXIGFEATE %G AL T, Frid
BT LA A5

EAMICLME T N —A X, (HIEMN FAT Rp F- 3L X &= R F15E, Frb
BAE T —A %L GetFATEntry K& [ MEOX 1S, BN ZH X5, HiH 2O N FAT I
B, WK 2.18.

/*

Routine: GetFATEntry

Action: Find %ax sector’s index in FAT, save result in %ax
*/
GetFATEntry:

push %hes

push %bx

push %hax

mov $BaseOfLoader, %ax

sub $0x0100, %ax



263

264

265

266

267

268

269

270

271

272

273

274

275

276

277

278

279

280

281

282

283

284

285

286

287

288

289

290

291

140

141

36

mov
pop
movb
mov
mul
mov
div
cmp
jz
movb

LABEL_EVEN:
xor
mov
div
push
mov
add
mov
call
pop
add
mov
cmpb
jnz
shr

%ax,%es /*
%hax

$0, (b0dd)

$3, %bx

%bx /*
$2,%bx

%bx /*
$0, %bx /*
LABEL_EVEN

$1, (b0dd)

%dx , %dx /*
(BPB_BytsPerSec) , %bx
hbx /*
%dx

$0, %bx
$SecNoOfFAT1,%ax /*
$2,%cl /%
ReadSector /*
%dx

%dx , %bx

%hes: (%bx) ,%hax
$1, (b0dd)
LABEL_EVEN_2
$4,%ax

LABEL_EVEN_2:

and

$0x0fff,%ax

LABEL_GET_FAT_ENTRY_OK:

pop
pop
ret

%bx

%hes

2.3.

Left 4K bytes for FAT */

%dx:%hax =

%ax*3 */

%ax:%hax/2 */

remainder %dx = 0 7 */

Now %ax is the offset of FATEntry in FAT */

%dx:%ax/BPB_BytsPerSec */

%ax <- FATEntry’s sector */

Read 2 sectors in 1 time, because FATEntry */

may be in 2 sectors. */

LB X mEE XM

IXAE, BAT 0T LUK loader. bin 34U N BIN AR 2T, WH 2.19.

Figure 2.18: -4k FAT Jiff] & ${ GetFATEntry (5 [ chapter2/2/boot.S)

/* Load LOADER.BIN’s sector’s to memory. */
LABEL_GOON_LOADING_FILE:

push
push
mov
mov
mov
int
pop
pop

mov

%hax

%bx
$0x0e, %ah
$>.7,%al
$0x0f, %bl
$0x10

%bx

%hax

/* Front

$1,%cl

/* Char to print */

color: white */

/* BIOS int 10h, ah=0xe: Print char */
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153 call
154 pop
155 call
156 cmp
157 jz

158 push
159 mov

160 add
161 add
162 add
163 jmp

ReadSector

%hax /* Got index of this sector in FAT x/
GetFATEntry

$0x0fff,%ax

LABEL_FILE_LOADED

Yhax /* Save index of this sector in FAT */
$RootDirSectors, %dx
%dx , hax

$DeltaSecNo, %ax
(BPB_BytsPerSec) , %bx
LABEL_GOON_LOADING_FILE

165 LABEL_FILE_LOADED:

166 mov

167 call

$1,%dh
DispStr /* Display string(index 1) */

Figure 2.19: JN#% loader.bin [J48HS (15 [ chapter2/2 /boot.S)

FEE 2.19 FHATHE 2] A% DeltaSectorNo , XANELEN T8 FAT IR SHHAEX 5. W
THA XX IR X 52 19, 1M1 FAT RPN 0,1 705 He L U 7w A Or B, JLARIUIL S
M 2 BOUTURT, 55 2 OO AR H XS IS — RIS, BT AR DS MR 5 R0 Y SC R A2 -

BIXS = S + W HZX G EXE 4+ AR ERXIFGEEX S -2
T+ AR E X A R X+ 17

X2 DeltaSectorNo HI{E 17 HI K.

2.3.5 [o) loader 33 5= #1 R

FATELHs loader BRINHINBN T WNAF, SRJG T Z3EAT —DBEFE, KT loader -

168

169 /*******************************************************************

170 Jump to LOADER.BIN’s start address in memory.

171 */

172 jmp

$BaseOfLoader,$0ffset0fLoader

173 /*******************************************************************/

174

Figure 2.20: #k#% % loader $447 (15 H chapter2/2/boot.S)

2.3.6  HEREZRIFMR
FM B TIEgmIEARE, A T BB PR AL gm i3 i m] $A T S0, FRAE RO RARIR T .



38 2.3. LEHBEXMESSH

11 CC=gcc

12 LD=1d

13 0BJCOPY=0bjcopy

14

15 CFLAGS=-c

6 TRIM_FLAGS=-R .pdr -R .comment -R.note -S -0 binary

[

17
8 LDFILE_BOOT=solrex_x86_boot.1ld

9 LDFILE_DOS=solrex_x86_dos.1ld

o LDFLAGS_B0O0T=-e c -T$(LDFILE_BOOT)
1 LDFLAGS_DOS=-e c¢ -T$(LDFILE_DOS)
22

23 all: boot.img LOADER.BIN

24

o

=

)

N

25 boot.bin: boot.S

26 $(CC) $(CFLAGS) boot.S

27 $(LD) boot.o -o boot.elf $(LDFLAGS_BOOT)
28 $(0BJCOPY) $(TRIM_FLAGS) boot.elf $@

30 LOADER.BIN: loader.S

31 $(CC) $(CFLAGS) loader.S

32 $(LD) loader.o -o loader.elf $(LDFLAGS_DOS)
33 $(0BJCOPY) $(TRIM_FLAGS) loader.elf $@

35 boot.img: boot.bin
36 dd if=boot.bin of=boot.img bs=512 count=1
37 dd if=/dev/zero of=boot.img skip=1 seek=1 bs=512 count=2879

38

Figure 2.21: F] Makefile 4% (15 H chapter2/2/boot.S)
I AR E A R, FRATTRT LA AN make T 24142 B boot.img A1 LOADER.BIN :

$ make

gcc —-c boot.S

boot.S:293:67: warning: no newline at end of file

1d boot.o -o boot.elf -e c -Tsolrex_x86_boot.ld

1d: warning: cannot find entry symbol c; defaulting to 00007c00
objcopy -R .pdr -R .comment -R.note -S -0 binary boot.elf boot.bin
dd if=boot.bin of=boot.img bs=512 count=1

1+0 records in

1+0 records out

512 bytes (512 B) copied, 6.5651e-05 seconds, 7.8 MB/s

dd if=/dev/zero of=boot.img skip=1 seek=1 bs=512 count=2879

2879+0 records in

2879+0 records out

1474048 bytes (1.5 MB) copied, 0.0305594 seconds, 48.2 MB/s

gcc -c loader.S

1d loader.o -o loader.elf -e c -Tsolrex_x86_dos.1ld

1d: warning: cannot find entry symbol c; defaulting to 00000100
objcopy -R .pdr -R .comment -R.note -S -0 binary loader.elf LOADER.BIN

AT T EATH H AR 1R 3 DO 51 301, BT LA 23851 3 SN A SR . A i
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¥ LOADER.BIN JA boot.img F1Wg ? T 7 EHEE boot.img I LOADER.BIN # DUHE A4 42
(I H 3%, I IRAI7E Makefile FH8 IIFT 2 3 H bx copy -

38
39 # You must have the authority to do mount, or you must use "su root" or
40 # "sudo" command to do '"make copy"

41 copy: boot.img LOADER.BIN

42 mkdir -p /tmp/floppy;\

43 mount -o loop boot.img /tmp/floppy/ -o fat=12;\

44  cp LOADER.BIN /tmp/floppy/;\

45 umount /tmp/floppy/;\

46 rm -rf /tmp/floppy/;

47

Figure 2.22: # )l LOADER.BIN A boot.img("7 Hchapter2/2/boot.S)
H T HER B SR AR IR 2 Linux R4 L% root AR, P LLFRATE A F copy HARESINE all 4K
R A . 7EFAT make copy 2 Z I AT ISR root LR

$ su
Password:
# make copy
mkdir -p /tmp/floppy;\
mount -o loop boot.img /tmp/floppy/ -o fat=12;\
cp LOADER.BIN /tmp/floppy/;\
umount /tmp/floppy/;\
rm -rf /tmp/floppy/;

IR E B boot.img M ANKS loader.bin FENE, HIXFE B A 3<% s A 3] LOADER:
d olrex [Ru . | otek VirtualBox Il[lll

Machine Devices Help

#| Right Ctrl

Figure 2.23: %1% N\ LOADER.BIN (%43 3h
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o IR W BRATTHT I ) AR (E A o

2.

2.4. KEEIPFEKED

HA loader.bin Z J5 FFH boot.img A3, FATE ZIREIMHLUR ShHFAEFE#H R FTENH T —A 745 7L

i

=ax

Machine Devices Help

Hoot inges,
Loaded in

# Right Ctrl

Figure 2.24: % X7 LOADER.BIN LLJ5 i 3

4 AEEENIFRNKE

N T G A A B T W A A e P ABRAT TR oA A YR A A R e e i 1Y, DU (BB AT

A

1 /* chapter2/1/boot.S

10

Author: Wenbo Yang <solrex@gmail.com> <http://solrex.cn>

This file is part of the source code of book "Write Operating System with
Free Software". The latest version, see <http://share.solrex.cn/Write0S/>.

This file is licensed under the GNU General Public License; either

version 3 of the License, or (at your option) any later version. */

11 .codel6

12 .text

13 mov hes, hax
14 mov hax,%ds
15 mov %hax,hes
16 call DispStr

17 jmp

18 DispStr:

19

mov $BootMessage, %hax



20

21

22

23

24

25

26

27

28

29

10

[

1

12

14

15

17

18

10

11

12

13

14

15

16

Chapter 2. /A “BRIERSE”

mov %hax, %bp
mov $16,%cx
mov $0x1301, %ax
mov $0x00c, %bx
mov $0,%d1

int $0x10

ret

BootMessage:.ascii "Hello, 0S world!"
.org 510

.word Oxaabb

41

Figure 2.25: chapter2/1/boot.S

/* chapter2/2/boot.S
Author: Wenbo Yang <solrex@gmail.com> <http://solrex.cn>

This file is part of the source code of book "Write Operating System with

Free Software". The latest version, see <http://share.solrex.cn/Write0S/>.

This file is licensed under the GNU General Public License; either

version 3 of the License, or (at your option) any later version. */
SECTIONS
{

. = 0x7c00;

.text

{

_ftext = .;

}=0

}
Figure 2.26: chapter2/1/solrex x86.1d

# chapter2/1/Makefile
#
# Author: Wenbo Yang <solrex@gmail.com> <http://solrex.cn>
#
# This file is part of the source code of book "Write Operating System with
# Free Software". The latest version, see <http://share.solrex.cn/Write0S/>.
#
# This file is licensed under the GNU General Public License; either
# version 3 of the License, or (at your option) any later version.
CC=gcc
LD=1d

LDFILE=solrex_x86.1d
0BJCOPY=objcopy

all: boot.img
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18 boot.img: boot.bin
@dd if=boot.bin of=boot.img bs=512 count=1
@dd if=/dev/zero of=boot.img skip=1 seek=1 bs=512 count=2879

19

20

21

30

31

32

33

w

4

35

10

11

12

13

14

15

16

17

18

19

20

N

1

boot

boot

boot

.bin: boot.elf

2.4.

@$(0BJCOPY) -R .pdr -R .comment -R.note -S -0 binary boot.elf boot.bin

.elf: boot.o

$(LD) boot.o -o boot.elf -e c -Tsolrex_x86.1d

.0: boot.S
$(CC) -c boot.S

clean:

dist

@rm -f boot.o boot.elf boot.bin

clean:

Orm -f *.img

FELEPIRNKRD

Figure 2.27: chapter2/1/Makefile

/* c

hapter2/2/boot .S

Author: Wenbo Yang <solrex@gmail.com> <http://solrex.cn>

This file is part of the source code of book "Write Operating System with

F

ree Software". The latest version, see <http://share.solrex.cn/Write0S/>.

This file is licensed under the GNU General Public License; either

version 3 of the License, or (at your option) any later version. */

.codel6

.set BaseOfStack,
.set BaseOfLoader,
.set Offset0fLoader,
.set RootDirSectors,
.set SecNoOfRootDir,
.set SecNoOfFAT1,
.set DeltaSecNo,

/* Start sector of file

.tex

t

0x7c00
0x9000
0x0100
14

19

1

17

space =x/

/* Floppy header of FAT12 */
/* Start to boot. */

/*
/*

/*
/*
/*
/*

Stack base address, inner */

Section loading address of LOADER.BIN */
Loading offset of LOADER.BIN x/

Root directory sector count */

1st sector of root directory */

1st sector of FAT1 */
BPB_(RsvdSecCnt+NumFATs*FATSz) -2 */

/* nop required */

22 jmp LABEL_START

23 nop

24 BS_OEMName : .ascii

25 BPB_BytsPerSec: .2byte 512
26 BPB_SecPerCluse: .byte 1

27 BPB_ResvdSecCnt: .2byte 1

28 BPB_NumFATs: .byte 2

29 BPB_RootEntCnt: .2byte 224
30 BPB_TotSec16: .2byte 2880

31 BPB_Media:

.byte  0xf0

"WB. YANG"

/* OEM String, 8 bytes required */
/* Bytes per sector */

/* Sector per cluse */

/* Reserved sector count */

/* Number of FATs */

/* Root entries count */

/* Total sector number */

/* Media descriptor */
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BPB_FATSz16: .2byte 9
BPB_SecPerTrk: .2byte 18
BPB_NumHeads: .2byte 2
BPB_HiddSec: .4byte O
BPB_TotSec32: .4byte O
BS_DrvNum: .byte 0
BS_Reservedl: .byte 0
BS_BootSig: .byte  0x29
BS_VolID: .4byte O
BS_VolLab: .ascii "Solrex 0.01"
BS_FileSysType: .ascii "FAT12 "

44 /* Initial registers. */

45

46

47

48

49

50

51

52

53

60

61

62

63

64

66

67

68

69

70

=5

1

-

2

73

T4

75

76

7

78

79

80

81

82

83

84

86

LABEL_START:
mov
mov
mov
mov

mov

%ecs, hax
%ax,%ds
%hax,hes
%ax,%ss
$Base0fStack, %sp

/* Clear screen */
$0x0600,%ax  /* %ah=6, %al=0 */
$0x0700,%bx  /* Black white */

mov
mov
mov
mov

int

/* FAT size(sectors) */

/* Sector per track */

/* Number of magnetic heads */

/* Number of hidden sectors */

/* If TotSecl6 equal O, this works */
/* Driver number of interrupt 13 */
/* Reserved */

/* Boot signal */

/* Volume ID */

/* Volume label, 11 bytes required */
/* File system type, 8 bytes required */

$0,%cx /* Top left: (0,0) */
$0x184f,%dx  /* Bottom right: (80,50) */
$0x10 /* BIOS int 10h, ah=6: Initialize screen */

/* Display "Booting*x" */

mov
call

$0,%dh

DispStr /* Display string(index 0)*/

/* Reset floppy */

Xor
Xor

int

%ah, hah
%d1,%dl /* %d1=0: floppy driver 0 */
$0x13 /* BIOS int 13h, ah=0: Reset driver 0 */

/* Find LOADER.BIN in root directory of driver 0 */

movw

$SecNoOfRootDir, (wSectorNo)

/* Read root dir sector to memory */
LABEL_SEARCH_IN_ROOT_DIR_BEGIN:

cmpw
jz
decw
mov
mov
mov
mov
mov
call
mov
mov
cld

$0, (wRootDirSizeForLoop)
LABEL_NO_LOADERBIN
(wRootDirSizeForLoop)
$BaseO0fLoader, %ax
%hax,%es
$0ffset0fLoader, %bx
(wSectorNo) ,%ax
$1,%cl

ReadSector
$LoaderFileName,%si
$0ffset0fLoader,%di

$0x10, %dx

/*

If searching in root dir */
can find LOADER.BIN ? x/

%es <- BaseOfLoader*/
J%bx <- OffsetOfLoader */

%ax <- sector number in root */

%ds:%si -> LOADER BIN */
BaseOfLoader<<4+100%/

43
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87 /* Search for "LOADER BIN", FAT12 save file name in 12 bytes, 8 bytes for
file name, 3 bytes for suffix, last 1 bytes for ’\20’. If file name is
less than 8 bytes, filled with ’\20’. So "LOADER.BIN" is saved as:
"LOADER BIN"(4f4c 4441 5245 2020 4942 204e).

88

89

90

91

96

97

©

8

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

*/

LABEL_SEARCH_FOR_LOADERBIN:

cmp
jz
dec

mov

$0, %dx

/* Read control */

LABEL_GOTO_NEXT_SECTOR_IN_ROOT_DIR

%dx
$11,%cx

LABEL_CMP_FILENAME:

cmp
jz
dec
lodsb
cmp
jz
jmp
LABEL_GO_ON:
inc

Jjmp

$0, %cx
LABEL_FILENAME_FOUND
%hex

hes: (%di) ,%al
LABEL_GO_ON
LABEL_DIFFERENT

%di
LABEL_CMP_FILENAME

LABEL_DIFFERENT:

and
add

mov

Jjmp

LABEL_GOTO_NEXT_SECTOR_IN_ROOT_DIR:

$0xffe0,%di
$0x20, %di
$LoaderFileName,%si

/%

~
*

/%

/%

/*

/%

LABEL_SEARCH_FOR_LOADERBIN

If 11 chars are all identical? */

%ds: (hsi) -> %alx/

Different */

Go on loop */

Go to head of this entry */

Next entry */

addw $1, (wSectorNo)
jmp LABEL_SEARCH_IN_ROOT_DIR_BEGIN
/* Not found LOADER.BIN in root dir. */
LABEL_NO_LOADERBIN:
mov $2,%dh
call DispStr /* Display string(index 2) */
jmp /* Infinite loop */

/* Found. */

LABEL_FILENAME_FOUND:

mov
and
add
mov
push
add
add
mov
mov
mov

mov

$RootDirSectors, %ax
$0xffe0,%di
$0x1a,%di

%hes: (hdi) ,%cx

%hex

%hax,hcx
$DeltaSecNo, %cx
$BaseOfLoader, %ax
%ax,hes
$0ffset0fLoader, %bx

%hex , hax

/*
/*

Start of current entry, 32 bytes per entry */

First sector of this file */

Save index of this sector in FAT x/
LOADER.BIN’s start sector saved in %cl */
%es <- BaseOfLoader */

%bx <- OffsetOfLoader */
%ax <- Sector number */

141 /* Load LOADER.BIN’s sector’s to memory. */
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142 LABEL_GOON_LOADING_FILE:

143 push %ax

144 push %bx

145 mov $0x0e, %ah

146 mov $>.%,%al /* Char to print */

147 mov $0x0f , %bl /* Front color: white */

148 int $0x10 /* BIOS int 10h, ah=Oxe: Print char */
149 pop %bx

150 pop hax

151

152 mov $1,%cl

153 call ReadSector

154 pop hax /* Got index of this sector in FAT */
155 call GetFATEntry

156 cmp $0x0fff,%ax

157 jz LABEL_FILE_LOADED

158 push %hax /* Save index of this sector in FAT */
159 mov $RootDirSectors, %dx

160 add %dx , hax

161 add $DeltaSecNo, %ax

162 add (BPB_BytsPerSec) , %bx

163 jmp LABEL_GOON_LOADING_FILE

164

165 LABEL_FILE_LOADED:

166 mov $1,%dh

167 call DispStr /* Display string(index 1) */

168

169/ skokokoksk ok sk ok ok ok sk sk o ok ok o sk sk o ok sk ok sk sk o sk ok ok sk sk sk sk ok sk sk e sk o ok sk sk sk sk ok sk sk sk o ok ok sk ok ok
170 Jump to LOADER.BIN’s start address in memory.

171 */

172 jmp $BaseOfLoader, $0ffset0fLoader

173/ skokokokok ook ok ok ok ook ook ok ok ok ok ok ook o ok ok ok ok ook o ok ok ok ok ook o ok ok ok ok ok sk ok ok ok o ok o ok ok sk ok ok ok ok ok ok ok ok ok /

175 /*
176 Variable table

177 */

178 wWRootDirSizeForLoop: .2byte RootDirSectors

179 wSectorNo: .2byte 0 /* Sector number to read */
180 b0dd: .byte 0 /* odd or even? */

181

182 /*
183 String table

184 */

LoaderFileName: .asciz "LOADER BIN" /* File name */
186 .set MessageLength,9

18

@

187 BootMessage: .ascii "Booting**" /* index 0 */
188 Messagel: .ascii "Loaded in" /* index 1 */
189 Message?2: .ascii "No LOADER" /* index 2 x/

190

191 /*
192 Routine: DispStr

193 Action: Display a string, string index stored in %dh
194 */

1

©

5 DispStr:

196 mov $MessageLength, %ax
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197 mul %dh
198 add $BootMessage, %hax
199 mov %ax , hbp /* String address */
200 mov %ds , hax
201 mov %hax,hes
202 mov $MessageLength, %cx /* String length */
203 mov $0x1301, %ax /* ah = 0x13, al = 0x01(W) */
204 mov $0x07 , %bx /* PageNum O(bh = 0), bw(bl= 0x07)x*/
205 mov $0,%d1 /* Start row and column */
206 int $0x10 /* BIOS INT 10h, display string */
207 ret
208
200 /*
210 Routine: ReadSector
211 Action: Read Ycl Sectors from %ax sector(floppy) to %es:%bx(memory)
212 Assume sector number is ’x’, then:
213 x/ (BPB_SecPerTrk) =y,
214 x7%(BPB_SecPerTrk) = z.
215 The remainder ’z’ PLUS 1 is the start sector number;
216 The quotient ’y’ devide by BPB_NumHeads(RIGHT SHIFT 1 bit)is cylinder
217 number;
218 AND ’y’ by 1 can got magnetic header.
219 */
220 ReadSector:
221 push %ebp
222 mov %esp, hebp
223 sub $2,%esp /* Reserve space for saving %cl */
224 mov %cl,-2(%ebp)
225 push %bx /* Save bx */
226 mov (BPB_SecPerTrk), %bl /* %bl: the devider */
227 div %bl /* ’y’ in %al, ’z’ in %ah */
228 inc %ah /* z++, got start sector */
229 mov %ah,%cl /* %cl <- start sector number */
230 mov %al,%dh /* Jhdh <=y’ x/
231 shr $1,%al /* ’y’/BPB_NumHeads */
232 mov %al,%ch /* %ch <- Cylinder number (y>>1) */
233 and $1,%dnh /* fdh <- Magnetic header(y&1) */
234 pop %bx /* Restore %bx */
235 /* Now, we got cylinder number in %ch, start sector number in %cl, magnetic
236 header in %dh. */
237 mov (BS_DrvNum), %dl
238 GoOnReading:
239 mov $2,%ah
240 mov -2(%ebp) ,%al /* Read %al sectors */
241 int $0x13
242 jc GoOnReading /* If CF set 1, mean read error, reread. */
243 add $2,%esp
244 pop %ebp
245 ret
246
247 /*
248 Routine: GetFATEntry
249 Action: Find %ax sector’s index in FAT, save result in %ax
250 */

251 GetFATEntry:

2.4. KEEIPFEKED
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push
push
push
mov
sub
mov
pop
movb
mov
mul
mov
div
cmp
jz
movb

LABEL_EVEN:
xor
mov
div
push
mov
add
mov
call
pop
add
mov
cmpb
jnz
shr

%hes

%bx

%hax
$BaseOfLoader, %ax
$0x0100, %ax

%ax,%es /*
%hax

$0, (b0dd)

$3,%bx

%bx /%
$2, %bx

%bx /%
$0, %bx /*
LABEL_EVEN

$1, (b0dd)

%dx , %dx /*
(BPB_BytsPerSec) , %bx
Jbx /*
%dx

$0, %bx
$SecNoOfFAT1,%ax /*
$2,%cl /*
ReadSector /*
%dx

%dx , fhbx

%es: (%bx) ,%hax

$1, (b0dd)
LABEL_EVEN_2

$4,%ax

LABEL_EVEN_2:

and

$0x0fff,%ax

LABEL_GET_FAT_ENTRY_OK:

pop
pop
ret

.org 510

.2byte Oxaabb

%bx

%hes

Left 4K bytes for FAT x/

%dx:%hax = %haxx3 */

%dx:hax/2 */

remainder %dx = 0 7 x/

Now %ax is the offset of FATEntry in FAT */

%dx : %ax/BPB_BytsPerSec */

%ax <- FATEntry’s sector */

Read 2 sectors in 1 time, because FATEntry */
may be in 2 sectors. */

/* Skip to address 0x510. */

/* Write boot flag to 1st sector(512 bytes) end */

47

Figure 2.28: chapter2/2/boot.S

/* chapter2/2/loader.S

Author: Wenbo Yang <solrex@gmail.com> <http://solrex.cn>

This file is part of the source code of book "Write Operating System with

Free Software".

The latest version, see <http://share.solrex.cn/Write0S/>.

This file is licensed under the GNU General Public License; either



9

10

-

1

12

13

16

17

18
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version 3 of the License, or (at your option) any later version. */

.codel6
.text
mov $0xb800, %ax
movw hax, %gs
mov $0xf,%ah
mov $°L°,%al
mov %ax, %gs: ((80%x0+39)*2)
jmp

Figure 2.29: chapter2/2/loader.S

/* chapter2/2/solrex_x86_boot.1ld

Author: Wenbo Yang <solrex@gmail.com> <http://solrex.cn>

This file is part of the source code of book "Write Operating System with
Free Software". The latest version, see <http://share.solrex.cn/Write0S/>.

This file is licensed under the GNU General Public License; either

version 3 of the License, or (at your option) any later version. */

SECTIONS

{

. = 0x7c00;

{

}

text

_ftext = .;
=0

Figure 2.30: chapter2/2/solrex x86_boot.ld

/* chapter2/2/solrex_x86_dos.1ld

Author: Wenbo Yang <solrex@gmail.com> <http://solrex.cn>

This file is part of the source code of book "Write Operating System with

Free Software". The latest version, see <http://share.solrex.cn/Write0S/>.

This file is licensed under the GNU General Public License; either

version 3 of the License, or (at your option) any later version. */

SECTIONS

{

. = 0x0100;

{

text

_ftext = .;
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Figure 2.31: chapter2/2/solrex x86_dos.ld

chapter2/2/Makefile
Author: Wenbo Yang <solrex@gmail.com> <http://solrex.cn>

This file is part of the source code of book "Write Operating System with

Free Software". The latest version, see <http://share.solrex.cn/Write0S/>.

This file is licensed under the GNU General Public License; either

o
H OH ¥ OH ¥ O O O O

version 3 of the License, or (at your option) any later version.

11 CC=gcc
12 LD=1d
13 OBJCOPY=objcopy

CFLAGS=-c

6 TRIM_FLAGS=-R .pdr -R .comment -R.note -S -0 binary
17

8 LDFILE_BOOT=solrex_x86_boot.1ld

o LDFILE_DOS=solrex_x86_dos.1ld

o LDFLAGS_B0O0T=-e ¢ -T$(LDFILE_BOOT)

1 LDFLAGS_D0S=-e c¢ -T$(LDFILE_DOS)

22

23 all: boot.img LOADER.BIN

24

25 boot.bin: boot.S

26 $(CC) $(CFLAGS) boot.S

27 $(LD) boot.o -o boot.elf $(LDFLAGS_BOOT)
28 $(0BJCOPY) $(TRIM_FLAGS) boot.elf $@

=
o

o

.

o

)

V)

30 LOADER.BIN: loader.S

31 $(CC) $(CFLAGS) loader.S
32 $(LD) loader.o -o loader.elf $(LDFLAGS_DOS)
33 $(0BJCOPY) $(TRIM_FLAGS) loader.elf $@

35 boot.img: boot.bin
36 dd if=boot.bin of=boot.img bs=512 count=1
37 dd if=/dev/zero of=boot.img skip=1 seek=1 bs=512 count=2879

39 # You must have the authority to do mount, or you must use "su root" or
40 # "sudo" command to do "make copy"

41 copy: boot.img LOADER.BIN

42 mkdir -p /tmp/floppy;\

43 mount -o loop boot.img /tmp/floppy/ -o fat=12;\

44 cp LOADER.BIN /tmp/floppy/;\

45 umount /tmp/floppy/;\

46 rm -rf /tmp/floppy/;

47

48 clean:



50 2.4. AEEIFENRE

49 Q@rm -f *.o0 *.elf *.bin *.BIN
50
51 distclean:

52 Orm -f *.img

Figure 2.32: chapter2/2/Makefile
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