
1 Handout for CS 372H
2 Class 3
3 24 January 2012
4

5 [Credit to Frans Kaashoek, Robert Morris, and Nickolai Zeldovich.]
6

7 1. Emulation of CPU in software
8

9     for (;;) {
10 read_instruction();
11 switch (decode_instruction_opcode()) {
12 case OPCODE_ADD:
13     int src = decode_src_reg();
14     int dst = decode_dst_reg();
15     regs[dst] = regs[dst] + regs[src];
16     break;
17 case OPCODE_SUB:
18     int src = decode_src_reg();
19     int dst = decode_dst_reg();
20     regs[dst] = regs[dst] − regs[src];
21     break;
22 ...
23 }
24 eip += instruction_length;
25     }
26    
27

28 2. Emulate PC’s physical memory map 
29

30     #define KB     1024
31     #define MB     1024*1024
32

33     #define LOW_MEMORY 640*KB
34     #define EXT_MEMORY 10*MB
35

36     uint8_t low_mem[LOW_MEMORY];
37     uint8_t ext_mem[EXT_MEMORY];
38     uint8_t bios_rom[64*KB];
39

40     uint8_t read_byte(uint32_t phys_addr) {
41 if (phys_addr < LOW_MEMORY)
42     return low_mem[phys_addr];
43 else if (phys_addr >= 960*KB && phys_addr < 1*MB)
44     return bios_rom[phys_addr − 960*KB];
45 else if (phys_addr >= 1*MB && phys_addr < 1*MB+EXT_MEMORY) {
46     return ext_mem[phys_addr−1*MB];
47 else ...
48     }
49

50     void write_byte(uint32_t phys_addr, uint8_t val) {
51 if (phys_addr < LOW_MEMORY)
52     low_mem[phys_addr] = val;
53 else if (phys_addr >= 960*KB && phys_addr < 1*MB)
54     ; /* ignore attempted write to ROM! */
55 else if (phys_addr >= 1*MB && phys_addr < 1*MB+EXT_MEMORY) {
56     ext_mem[phys_addr−1*MB] = val;
57 else ...
58     }
59
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JOS Virtual Memory Map

User STAB data (optional)

Empty memory

USTABDATA
Empty memory

00200000

00400000

00000000

UTEMP

Empty memory

UTEXT 00800000

Program data & heap

eec00000
UTOP
UENVS

ENVS (User R-)

UPAGES ef000000

UVPT ef400000

Cur. page table (User R-)

ULIM ef800000

KSTACKTOP efc00000

KERNBASE f0000000

Remapped physical memory

4 Gig

0

PAGES (User R-)

USTACKTOP

Normal user stack

eebfe000

eebfd000

Empty memory

eebff000

UXSTACKTOP

User exception stack

eec00000

R-/R-

R-/R-

R-/R-

--/--

RW/--

RW/RW

--/--

RW/RW

224 MB

P
T
S
IZ

E
P
T
S
IZ

E
P
T
S
IZ

E
P
T
S
IZ

E
P
T
S
IZ

E

P
G

S
IZ

E
P
G

S
IZ

E

Invalid memory

RW/RW

--/--

Memory-mapped I/O
IOMEMBASE

32 MB

Invalid memory
CPU 0 kernel stack K

S
T
K

S
IZ

EInvalid memory
CPU 1 kernel stack

Invalid memory
CPU 2 kernel stack

K
S
T
K

G
A

P

P
T
S
IZ

E
P
T
S
IZ

E
RW/--

--/--

RW/--

--/--

RW/--

--/--


