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Bootloader

1. CPU ejecuta cédigo re- 7
sidente en memoria flash
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2. BIOS ejecuta POST IT1 &
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1. Se copia el bootloader a la posicién 0x1000
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Bootloader de Orga2

Memoria
Principal

@ 0x1000
40 0x1200]
uet“e\' o

0x7C00

®

1. Se copia el bootloader a la posicién 0x1000

2. Busca y carga el archivo kernel.bin contenido en el diskette y lo
copia en la direccién 0x1200

3. Se salta hacia la direccién 0x1200 y se ejecuta desde ahi
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Segmentacio

Antes de hablar de la GDT, repasemos segmentacion:

15 0 31(63)

0
Logical -
Address LSeg. Selector | Offset (Effective Address) |

Descriptor Table

» | Segment

Base Address
. 3 +
Descriptor .

31(63) 0
| Linear Address |

Intel 64 and IA-32 Architectures Software Developer’'s Manual, Volumen 3, Capitulo 3: Figura 3-5



ctor de Segmento
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CsS:
SS:
DS:
ES:
GS:
FS:

Index |

Table Indicator
0 =GDT
1 =LDr

Requested Privilege Level (RPL) ————

Para acceder a cédigo

Para acceder a pila

Para acceder a datos (default)
Para acceder a datos

Para acceder a datos

Para acceder a datos

Intel 64 and IA-32 Architectures Software Developer’'s Manual, Volumen 3, Capitulo 3: Figura 3-6
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31 242322212019 1615 14 13 12 11 8 7 0
D| |A| Seg.
Base 31:24 G|/ |L|v| Limit |P Base 23:16 4
B| |L| 19:16
31 1615 0
Base Address 15:00 Segment Limit 15:00 0
L — 64-bit code segment (IA-32e mode only)
AVL — Available for use by system software
BASE — Segment base address
D/B — Default operation size (0 = 16-bit segment; 1 = 32-bit segment)
DPL — Descriptor privilege level
G — Granularity
LIMIT — Segment Limit
P — Segment present
S — Descriptor type (0 = system; 1 = code or data)

TYPE — Segment type

Intel 64 and IA-32 Architectures Software Developer's Manual, Volumen 3, Capitulo 3: Figura 3-8
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Decral | 11 | 10 | 9 | 8 Type

E W | A

0 0 0 0 0 Data Read-Only

1 0 0 0 1 Deta Read-Only, accessed

2 0 0 1 0 Data Read/Write

3 0 0 1 1 Data Read/Write, accessed

4 0 1 0 0 Data Read-Only, expand-down

5 o 1]0 |1 Data Read-Only, expand-down, accessed

6 0 1 1 0 Data Read/Write, expand-down

7 0 1 1 1 Data Read/Write, expand-down, accessed
C R A

8 1l 0 0 0 Code Execute-Only

9 1 0 0 1 Code Execute-Only, accessed

10 1 0 1 0 Code Execute/Read

1 a 0 a 1 Code Execute/Read, accessed

12 1 1 0 0 Code Execute-Only, conforming

13 1 1 0 1 Code Execute-Only, conforming, accessed

14 1 1 1 0 Code Execute/Read, conforming

15 1 1 1 1 Code Execute/Read, conforming, accessed

Intel 64 and IA-32 Architectures Software Developer’s Manual, Volumen 3, Capitulo 3: Tabla 3-1
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Faculad do Concies Exactasy Natralos - U

Big picture

EFLAGS Register Physical Address > Code, Data or
Linear Address Stack Segment
Control Registers ke s TaskState
CR4  Segment Selector Segment (TSS)
oo frs9,_ s
CR2 o
CR1 Register T Data
o Global Descriptor Stack
Task Register Teble (GDT)

[Segment Set} - »{ Seg Dese Interrupt Handler
Current- — C
Interrupt TSS Seg. Sel] - »| 7SS Desc. S
Vector s B
R s
Interrupt Descriptor | & Task-State
Table (IDT) s Segment (TSS)
L
Interrupt Gate| — — * | LDT Desc.
. N
Task Gate | -~ - -
> TrapGate -+
' Local Descriptor Exception Handler
> L “Tabe(ton Code
. Current- — »cE
CallGate - »| Seg. Desc. Tss
Segment Selector
[ b-> CollGate |---- Protected Procedure
T Code
XCRO (XFEM) Current- — >
— — s

Linear Address

Linear Address Space

P

Linear Addr.

Page

Page Table

Page Directory

Physical Addr.

Pg. Dir. Entry Pg. Tbl. Entry

[

This page mapping example is for 4-KByte pages
and 32-bit paging
*Physical Address

Intel 64 and IA-32 Architectures Software Developer's Manual, Volumen 3, Capitulo 2: Figura 2-1
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Big picture TN s

Code, Data or
Stack Segment

Global Descriptor
Table (GDT)

[Segment Sel.} - »{ Seg. Desc.
TSS Desc.

Seg. Desc.

TSS Desc.

LDT Desc.

Intel 64 and IA-32 Architectures Software Developer's Manual, Volumen 3, Capitulo 2: Figura 2-1



&S:-.  DEPARTAMENT
<

Pasaje a Modo Protegido DE COMPUTA

Intel 64 and IA-32 Architectures Software Developer’s Manual, Volumen 3, Seccién 9.9.1: Switching to Protected Mode
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Completar la GDT

Deshabilitar interrupciones

Cargar el registro GDTR con la direccién base de la GDT
Setear el bit PE del registro CRO

FAR JUMP a la siguiente instruccién
JMP <selector>:<offset>

Intel 64 and IA-32 Architectures Software Developer’s Manual, Volumen 3, Seccién 9.9.1: Switching to Protected Mode
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Pasaje a Modo Protegido

Completar la GDT

Deshabilitar interrupciones

Cargar el registro GDTR con la direccién base de la GDT
Setear el bit PE del registro CRO

FAR JUMP a la siguiente instruccién
JMP <selector>:<offset>

Cargar los registros de segmento (DS, ES, GS, FS y SS)

Intel 64 and IA-32 Architectures Software Developer’s Manual, Volumen 3, Seccién 9.9.1: Switching to Protected Mode
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