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4,.10 L��Î 80386 Ëtë4ÌËt±1(±�Ļ 8 ��č)0EUČÅ¬4� 32 6�ë»´ĕ

@��t0±1ÊĦXp'Ėĕ@ë�§wë 32 6xy�±1r»´ëxyg�² 8 �č¦ 4 �

č�ň�İ�ĬöÆ}4�ĤIÕćł ¾3ĠğÃæé� 

 

),.20 L�uCore OS wqWĬö , ă~'}ÕxyÄ�ëeY, æėİ,eY�9è gdb ĢĜ 

uCore qWPÉë0ð[LĹĖ��Łë¶Ĳ =�8��¥�Ň)ëĂB� 

1� (qW) �* x86 Ët, Vêm|*�Ô��, �� cs ��tëØĳ¯�ĵL! 0xf000,Ŀď

ëzyĵL! 0xffff0000, eip ��t! 0xfff0, O×Â�ªĒë±1ëãæxy!(---1---). 

2� (16 6�Ô�) ªĒ�ú4Ì ljmp ±1m, cs ��tëØĳ¯�ĵLe! 0xf000, eip e! 

0xe05b, O×Â�ªĒ±1ëãæxy! (---2---). 

3� (ı@ 32 6;­Ô�) BIOS 4� ucore bootloader VĨRãæxy 0x7c00, �ĚĈ cs ! 

0x0,eip ! 0x7c00. w bootloader  , 9è lgdt VĨ'��A�¶Ĳùē, âmı@ 32 6;­Ô

�. ×Â!'Ö��7, �ĝè ljmp � cs ĚĈ! (---3.1---), � ds/es/fs/gs/ss ĚĈ! (---3.2---). 

×ÂĎ eip ! 0x7c6d, O�ľĔªĒ±1ëãæxy! (---3.3---). 

Ý: 4�Ø¶Ĳù^ 8Byte. 

  SEG_NULLASM                        # null seg 

  SEG_ASM(STA_X|STA_R, 0x0, 0xffffffff) # code seg for bootloader and kernel 

  SEG_ASM(STA_W, 0x0, 0xffffffff)   # data seg for bootloader and kernel 

 � bootloader �EVĨRF�Â, 9èëĴĩxyÅ (---3.4---), ��ëā¡xyÅ 

(---3.5---)0��ëãæxyÅ(---3.6---)� 

4� (32 6;­Ô�0Ģ¼ØÄ�) Ñ´ tools/kernel.ld, ucore kernel ë@fá kern_entry ëĴĩx

y! 0xC0100000�ucore bootloader ĥħR ucore kernel ë kern_entry ªĒm, ucore kernel ņ?VĨ

'¿ëA�¶Ĳùē: 

 #define KERNBASE 0xC000 0000 

    SEG_NULL 

    SEG_ASM(STA_X | STA_R, - KERNBASE, 0xFFFFFFFF)      # code segment 

    SEG_ASM(STA_W, - KERNBASE, 0xFFFFFFFF)              # data segment 
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�¥VĨm, ěļĴĩxy 0xC010002A, ��ëā¡xyÅ(---4.1---)0��ãæxy (---4.2---). 

5� (32 6;­Ô� �øLłËS) w ucore kernel P�YĬö , boot_map_segment K» �ø'

P�ë)ÿłēF�,g�ā¡xy 0xC0000000 Ä�Rãæxy 0x0. 5ÅĉĐR9ČLłËS

#m,ØÄ�rłÄ�kÂçº0§2ŀĖw9ČLłËST0�øłÄ�Dý09�g�ā¡xy

÷Ľ 0~4MB Ä�Rãæxy÷Ľ 0~4MB0� ucore kernel w9Č'LłËS#m, įŀþµïÆm

4ÕVĨ¿ëA�¶Ĳùē0�dß�ā¡xy÷Ľ 0~4M Ä�Rãæxy÷Ľ 0~4M0/ċ©ü

�¥'LłËSë�ø� 

    SEG_NULL, 

    [SEG_KTEXT] = SEG(STA_X | STA_R, 0x0, 0xFFFFFFFF, DPL_KERNEL), 

    [SEG_KDATA] = SEG(STA_W, 0x0, 0xFFFFFFFF, DPL_KERNEL), 

    [SEG_UTEXT] = SEG(STA_X | STA_R, 0x0, 0xFFFFFFFF, DPL_USER), 

    [SEG_UDATA] = SEG(STA_W, 0x0, 0xFFFFFFFF, DPL_USER), 

    [SEG_TSS]   = SEG_NULL, 

w ucore kernel �øłËSĬö , 9ČLłËST , Ĵĩxy  0xC010 0000 ��ā¡xy 

(---5.1---) rãæxy (---5.2---); 

9Č'LłËS#m0�¥LłËS�ø#T, Ĵĩxy 0xC010 0000 ��ā¡xy (---5.3---) r

ãæxy (---5.4---); 

�¥LłËS�ø#m, Ĵĩxy 0xC010 0000 ��ā¡xy (---5.5---) rãæxy (---5.6---); 

�

5,.20 L�1�Ġ¶ĲÂĺ.clock�Ĉ³üÜr?ı?JĈ³üÜë�7bæ� 

2�=�4�ıöëđ®�>ěļ�N��� 

a, b, c, d, a, b, e, a, b, c, d, e 

ĠLQęü6ĲıöwLĶ 3 �ãæł�r 4 �ãæł�ÂëćłÕ»�ĖÚąJęüĬö� 

��."Å belady äģ3?Ĭ?JĈ³üÜ�w belady äģn3ÂĺĈ³üÜ�w belady äģn3

�Î�w0Ġ�ĜąJc:��Î��w0ĠąJėĸ� 

 

u,.�� L��ŁÅ�ıöM³îDë ucore 0ð�Ġz*0ðLÍvû�ŁļŅ� 

��switch_to K»ëĮvxyÅ¹ws�ıöë{Ï ë3 

2�w switch.S ½3 ªĒÂ0M³TrM³mëıöë6�½(context)ņxyws3 

3�ıöM³0ð 0�¥łēM³ë0ðĒÅ."3 

4�ıöM³0ð 0�¥FÐ{ÏM³ë0ðĒÅ."3 

0ð��1 
// Saved registers for kernel context switches. 

// Don't need to save all the %fs etc. segment registers, 

// because they are constant across kernel contexts. 

// Save all the regular registers so we don't need to care 

// which are caller save, but not the return register %eax. 

// (Not saving %eax just simplifies the switching code.) 

// The layout of context must match code in switch.S. 

struct context { 
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    uint32_t eip; 

    uint32_t esp; 

    uint32_t ebx; 

    uint32_t ecx; 

    uint32_t edx; 

    uint32_t esi; 

    uint32_t edi; 

    uint32_t ebp; 

}; 

 

#define PROC_NAME_LEN               15 

#define MAX_PROCESS                 4096 

#define MAX_PID                     (MAX_PROCESS * 2) 

 

extern list_entry_t proc_list; 

 

struct proc_struct { 

    enum proc_state state;                      // Process state 

    int pid;                                    // Process ID 

    int runs;                                   // the running times of Proces 

    uintptr_t kstack;                           // Process kernel stack 

    volatile bool need_resched;                 // bool value: need to be rescheduled to release CPU? 

    struct proc_struct *parent;                 // the parent process 

    struct mm_struct *mm;                       // Process's memory management field 

    struct context context;                     // Switch here to run process 

    struct trapframe *tf;                       // Trap frame for current interrupt 

    uintptr_t cr3;                              // CR3 register: the base addr of Page Directroy Table(PDT) 

    uint32_t flags;                             // Process flag 

    char name[PROC_NAME_LEN + 1];               // Process name 

    list_entry_t list_link;                     // Process link list 

    list_entry_t hash_link;                     // Process hash list 

    int exit_code;                              // exit code (be sent to parent proc) 

    uint32_t wait_state;                        // waiting state 

    struct proc_struct *cptr, *yptr, *optr;     // relations between processes 

}; 

�

�

static inline void lcr3(uintptr_t cr3) 

{ 

    asm volatile ("mov %0, %%cr3"::"r" (cr3)); 
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}�

�

/* * 

 * load_esp0 - change the ESP0 in default task state segment, 

 * so that we can use different kernel stack when we trap frame 

 * user to kernel. 

 * */ 

void 

load_esp0(uintptr_t esp0) { 

    ts.ts_esp0 = esp0; 

}�

void 

proc_run(struct proc_struct *proc) { 

    if (proc != current) { 

        bool intr_flag; 

        struct proc_struct *prev = current, *next = proc; 

        local_intr_save(intr_flag); 

        { 

            current = proc; 

            load_esp0(next->kstack + KSTACKSIZE); 

            lcr3(next->cr3); 

            switch_to(&(prev->context), &(next->context)); 

        } 

        local_intr_restore(intr_flag); 

    } 

} 

 

.text 

.globl switch_to 

switch_to:                      # switch_to(from, to) 

 

    # save from's registers 

    movl 4(%esp), %eax          # eax points to from 

    popl 0(%eax)                # save eip !popl 

    movl %esp, 4(%eax) 

    movl %ebx, 8(%eax) 

    movl %ecx, 12(%eax) 

    movl %edx, 16(%eax) 

    movl %esi, 20(%eax) 

    movl %edi, 24(%eax) 
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    movl %ebp, 28(%eax) 

 

    # restore to's registers 

    movl 4(%esp), %eax          # not 8(%esp): popped return address already 

                                # eax now points to to 

    movl 28(%eax), %ebp 

    movl 24(%eax), %edi 

    movl 20(%eax), %esi 

    movl 16(%eax), %edx 

    movl 12(%eax), %ecx 

    movl 8(%eax), %ebx 

    movl 4(%eax), %esp 

 

    pushl 0(%eax)               # push eip 

    ret 

 

+,.20 L�È4h=£ëęüË x86-lite0ł~�.page size�! 32 Bytes0¸° 8KB ëđ®xy

÷Ľ.virtual address space�,È 4KB ëãæF�÷Ľ.physical memory�0ķè)ÿłē04�ł

í�Ń.page directory entry 0PDE�~�! 1 Byte,4�łēŃ.page-table entries PTEs�~�! 1 Byte0

1 �łí�ē~�! 32 Bytes01 �łē~�! 32 Bytes�łí�zy��t.page directory base 

register0PDBR�;�'łí�ēëãæxy .²ł�ň��w x86-lite ęüË ë 4KB ëãæ

F�÷Ľr 4KB ë disk ÷Ľë<0PDBR ë<�Ņm§ó� 

 

PTE Ò�.8 bit� :  VALID | PFN6 ... PFN0 ¦Ċ VALID | DSN6 ... DSN0  

PDE Ò�.8 bit� :  VALID | PT6 ... PT0 

 

E 1 

VALID !ú 7 6 

VALID==1 ēó0ēóÄ��w2 

VALID==0 ēó0ēóF�Ä���w0�È 3 ô¢H1 

     a.�ÎÅ PTE,�ŃëF��! 0x7F0Oēó��ëãæł�i swap out wñì6,¨Zi!ã

æł�i2 

     b.�ÎÅ PTE,�ŃëF�! 0x7F0OēóÀÛÈwF� 0AÛÈwñì6 

     c.�ÎÅ PDE,OēóÀÛÈwF� 0AÛÈwñì6 

PFN 6..0 :ł�i 

DSN 6..0 :ñì¨Zi 

PT  6..0 :łēëãæzy>>5 

PDBR     :łí�zy��t,;�'łí�ēëãæxy.²ł�ň�� 
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1�, Ġµj6Ĳ=£ęüË x86-lite, ¶Ĳ)ÿłēËSëzÊĭĒËæ� 

 

2�,�*4�ą�ë vaddr <._4�đxy�r pdbr <._łí�zy��të<�0Ġè C Ğ

Ęēī�ēó1 

(� 1) vaddr ��ëłí�Ń.PDE�ë index 

(� 2) vaddr E��ëłēŃ.PT�ë index 

(� 3) vaddr ��ë paddr(ãæxy<) 

(� 4) Ġvû�N vaddr đxyÅoÈjÜ��ëãæF�0ĠąJ��ë PDE index, PDE contents, 

PTE index, PTE contents0paddr(ãæF�xy)0contents of paddr (ãæF�xyF�)0¦ saddr(ò

ì¨Zxy)0contents of saddr (òì¨ZF�) � 

 

vaddr 137d 

vaddr 01bb 

vaddr 297d 

vaddr 1c99 

 

Ò� 

vaddr 0c9e: 

  --> pde index:0x3  pde contents:(valid 1, pfn 0x6a) 

    --> pte index:0x4  pte contents:(valid 1, pfn 0x43) 

      --> To Physical Address 0x87e --> Value: 06 
 

PDBR content: 0xf40 [This means the base address of page directory table is held in here] 

-------------------------------------------------------------------------------------------------------- 

page 00: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 01: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 02: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 03: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 04: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 05: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 06: 0a 0e 1b 1e 1b 13 11 06 12 05 09 19 11 16 0e 08 0f 11 07 1a 1e 05 07 19 16 06 12 07 1a 12 0f 05  

page 07: b6 16 7f cf 7f d3 22 4c 97 2b 7f 7f 6c 7f f0 32 13 51 7f 72 dc c1 7f 7f 7f 7b 7f c2 7f 7e 3a 7f  

page 08: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 09: 08 0b 1c 02 17 05 11 0c 0e 17 0c 03 03 02 1a 13 1d 15 00 14 18 16 0f 0b 0e 18 08 10 0e 1d 18 1c  

page 0a: 7f f2 b5 57 44 7f 7f e1 d8 7f af 1e 28 d2 7f 35 21 a0 25 8c 1a 8b 03 7f 7f dd 7f 4b 7f ad 0e 23  

page 0b: 05 0d 0c 14 19 0a 1c 14 0a 05 1d 14 01 15 0b 0d 17 06 08 10 1c 02 19 16 05 14 13 16 10 09 0f 07  

page 0c: 07 05 15 0b 0b 18 07 19 13 0c 19 0a 1b 1c 0f 15 1d 17 17 1a 1d 17 1e 09 13 14 0b 0c 05 1d 0a 0e  

page 0d: 0a 05 04 14 02 1e 14 01 1b 07 0e 11 04 0f 01 06 1c 19 10 15 1b 04 0f 04 03 03 06 01 06 0b 13 1a  

page 0e: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 0f: 0b 13 0e 07 18 1d 14 10 04 0e 18 09 0d 0d 09 13 09 1c 19 09 02 00 19 0d 03 01 18 06 1c 0b 13 0a  

page 10: 00 0a 0b 1c 1b 17 0d 10 07 19 0c 08 13 04 09 1c 02 04 06 07 0d 07 0a 07 07 12 0a 0b 17 01 04 1a  
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page 11: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 12: 08 03 01 11 1e 00 1b 08 04 00 0a 02 0f 0e 05 1b 12 17 07 16 15 18 05 1d 0e 02 1c 09 1b 06 02 0f  

page 13: 17 09 04 03 06 15 03 01 07 01 16 17 10 0a 01 16 07 11 1e 07 15 0d 10 0c 15 10 01 19 07 0a 0e 12  

page 14: 02 19 04 0f 16 15 06 18 01 11 1b 10 09 1e 16 18 1b 1c 11 19 0f 07 08 08 00 13 0c 1c 01 18 06 0a  

page 15: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 16: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 17: 15 0b 01 1e 04 01 0a 13 17 03 0a 00 0d 17 16 1b 17 1a 15 0e 06 14 09 03 0d 1b 03 12 0c 0f 04 1d  

page 18: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 19: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 1a: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 1b: 0e 10 0f 1d 1d 01 0c 10 14 10 19 03 0e 19 05 05 13 04 10 03 05 0a 18 12 12 13 0c 1e 12 13 02 07  

page 1c: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 1d: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 1e: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 1f: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 20: 16 0a 0d 0c 19 00 11 04 04 12 0b 02 12 1c 13 0f 18 1c 04 09 1d 1c 06 15 1b 12 15 10 07 06 01 14  

page 21: 07 09 06 1c 13 01 02 05 1e 0a 18 06 06 1d 02 0f 10 0a 17 1a 07 09 0f 0e 13 18 0a 1d 0e 00 0d 10  

page 22: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 23: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 24: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 25: 07 0f 08 0d 15 1c 12 19 02 0b 1e 04 0c 02 02 1b 1e 14 03 09 07 14 15 0d 10 03 10 1d 17 02 10 16  

page 26: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 27: 7c 8f df 39 d7 69 7f 7f 7f 7f 7f 7f 3e 7f 2c 7f 7f 9b 3f 3b 7f 7f a5 00 1f 7f 7f 7f 7f 7f 0c 7f  

page 28: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 29: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 2a: 08 0f 00 02 17 05 17 18 0c 14 18 1a 04 05 0b 0e 09 00 11 1d 0b 10 0b 0d 1a 09 14 0e 10 1c 02 19  

page 2b: 0c 12 17 1a 0a 12 13 15 12 0e 19 00 18 05 05 14 0e 0a 02 01 08 02 15 06 0b 0d 15 19 13 06 04 11  

page 2c: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 2d: 08 05 17 0f 10 19 00 10 0a 07 19 07 0c 0d 04 09 00 0f 13 1e 1d 0a 1d 03 04 10 15 12 01 0c 0f 0b  

page 2e: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 2f: 1e 0d 14 1b 01 09 0c 07 0b 15 04 15 09 14 05 18 0c 19 1d 12 00 0b 1e 14 17 0e 1d 1c 12 12 03 00  

page 30: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 31: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 32: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 33: 03 07 0a 0c 11 17 08 11 0a 07 04 1d 1c 19 05 04 03 09 0d 00 0d 15 19 05 00 18 0b 09 04 08 08 07  

page 34: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 35: 00 11 04 01 01 04 02 13 0f 1e 1c 1e 07 0d 07 12 13 18 15 07 0d 10 00 01 0c 03 16 07 03 05 07 06  

page 36: 0e 0b 1e 11 10 0d 0d 1d 18 14 05 12 03 0a 00 15 1e 13 11 07 0d 0e 0d 08 06 17 1d 19 13 00 09 1a  

page 37: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 38: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 39: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 3a: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 3b: 09 13 06 1c 1d 16 0d 0f 12 01 0c 10 05 02 18 0b 10 1c 12 08 1e 0b 00 15 03 09 1a 14 00 0d 0c 0f  

page 3c: 0b 05 06 15 1c 1a 13 18 04 06 15 00 02 18 06 05 0c 19 00 1b 09 11 0e 03 1d 05 18 1b 0e 1d 01 04  

page 3d: 04 05 0b 14 0d 06 0a 09 04 12 0e 0a 00 1c 01 03 09 18 1d 17 06 1a 01 03 03 11 12 13 1d 17 17 05  

page 3e: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  
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page 3f: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 40: 1c 05 03 19 13 06 0b 09 0d 0d 0c 18 19 11 0e 08 17 1e 07 15 15 14 00 11 06 06 11 13 13 17 15 0e  

page 41: 1c 13 02 19 16 1c 05 17 01 14 08 07 1b 03 10 1a 07 06 1b 0d 16 00 0b 05 14 02 1d 00 16 00 07 19  

page 42: 19 09 0c 0e 1a 17 1e 05 18 09 11 10 11 09 02 00 1c 1b 0e 02 19 0f 0e 13 04 06 19 16 1e 0d 1e 1b  

page 43: 1c 06 17 15 18 0d 0e 0a 0e 07 05 0e 05 0e 11 09 05 12 1a 06 13 14 1b 15 09 06 19 09 00 1a 06 09  

page 44: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 45: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 46: 11 15 07 16 0b 1a 0e 14 11 10 0e 1d 17 0d 0f 1b 17 14 1d 03 12 13 0e 1d 1d 0c 13 17 15 0b 18 0a  

page 47: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 48: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 49: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 4a: 04 0d 0c 16 1e 1d 10 0d 08 01 00 0e 09 0b 1b 10 11 07 00 0a 04 0f 1e 14 05 1b 18 16 1c 17 18 0a  

page 4b: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 4c: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 4d: 5e 02 7f 43 90 7f 30 c0 7f f5 2d 7f 7f 7f 7f 47 7f 38 2e 7f 7f 68 79 37 0f c6 7f fb e0 7f 7f 54  

page 4e: 0d 0d 18 05 01 12 1d 19 14 09 1c 01 07 18 1b 0c 1c 03 12 02 07 05 00 0c 0f 08 14 01 10 10 0c 1c  

page 4f: 0c 0d 1e 0c 0e 0b 06 06 10 19 02 1d 14 01 15 0c 0f 03 0f 10 18 12 15 16 06 00 0e 04 04 09 10 13  

page 50: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 51: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 52: 18 14 0c 1a 02 13 0c 10 1a 18 13 09 07 0e 07 08 1d 03 19 0b 0b 09 02 0e 05 0d 09 1b 1c 0d 13 1c  

page 53: 0c 0f 1e 19 0c 1c 11 0c 14 18 1b 14 14 0c 01 0e 03 1d 0b 12 16 05 19 0a 02 12 0c 1c 0d 02 00 00  

page 54: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 55: 7f 7f 7f 7f 0b f8 7f 92 36 76 7f 6d aa 40 7f 7f 7f 7f 74 14 42 60 7f 4d 49 67 7f 58 7f 63 64 05  

page 56: 13 0b 17 0f 04 12 0a 10 04 07 08 14 00 0c 0c 1b 03 0f 19 0c 1d 07 0f 09 08 02 18 14 19 0e 05 14  

page 57: 02 0c 0e 1a 08 1c 19 00 0f 10 13 1b 06 19 00 19 08 00 19 1e 14 18 0c 07 14 19 08 0b 08 08 1a 00  

page 58: 1b 06 04 18 07 03 0f 05 06 08 02 19 11 14 09 18 1d 1e 01 09 02 0e 14 12 0a 1d 13 1e 0d 13 03 10  

page 59: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 5a: 01 19 06 12 05 01 17 0f 12 15 12 0c 09 10 07 08 19 0a 16 15 0e 18 0a 00 1a 17 16 1c 0c 0d 12 1b  

page 5b: 1b 14 19 00 1d 16 12 1c 1b 03 19 17 06 17 12 05 18 04 12 0d 07 11 0e 06 1d 02 00 0f 19 14 17 0f  

page 5c: 1a 17 1b 00 00 07 00 12 1c 1b 03 14 14 14 0c 07 1b 1c 16 10 01 08 07 07 06 14 15 05 1b 00 1d 12  

page 5d: 06 11 00 00 13 16 1a 17 04 16 1e 14 0e 09 01 13 1d 03 19 1b 0a 1a 04 09 11 1b 10 02 1c 11 18 07  

page 5e: 4e 94 5d 7f 7f bb 7f 7f 50 7f ce 7f d6 ab 7f 10 1b 7f 7f 7f 7f da 89 75 7f 7f 55 ca 7f 65 62 bd  

page 5f: 02 0e 15 18 14 1e 16 0c 19 12 12 12 17 15 0e 18 0d 16 1c 10 04 1c 06 06 01 0d 0c 19 05 0b 17 00  

page 60: 1b 19 05 15 1a 17 08 15 0c 0d 16 14 04 13 01 06 19 1c 07 17 05 0f 0a 02 0d 11 1a 03 08 00 06 08  

page 61: 1d 07 00 05 14 06 1d 02 1b 0a 1c 0a 03 14 09 1d 19 07 0f 11 17 08 11 10 12 11 0d 0c 0c 1e 10 03  

page 62: 19 19 12 01 06 03 13 10 05 1d 1e 1b 0e 09 06 19 15 08 1b 11 0c 0c 16 0e 14 03 15 08 1c 06 0a 10  

page 63: 04 10 1a 0a 17 12 0c 1e 0c 0e 13 09 19 12 12 10 1e 1e 1a 0e 0c 10 01 03 1e 03 1d 15 1c 02 09 18  

page 64: 11 17 15 1b 12 00 03 0c 03 09 08 1e 1d 14 0d 0c 02 0e 04 10 19 0c 15 19 1c 0d 07 1b 0f 08 15 1a  

page 65: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 66: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 67: 10 18 08 00 1b 06 0c 03 12 0e 06 01 0a 18 04 07 13 13 18 13 1a 04 1c 00 03 03 18 0f 1c 1e 1d 13  

page 68: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 69: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 6a: a1 52 66 7f c3 0a 4f bc 7f 93 6b 06 ec 7f e3 53 07 09 7a 7f b3 7f db 73 48 7f 08 e7 7f 6e 86 56  

page 6b: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 6c: 1a 1e 08 13 1b 0b 12 06 1a 0d 0f 14 09 19 0e 0d 16 14 15 1b 19 0c 13 1a 01 14 10 0c 03 08 17 1b  
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page 6d: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 6e: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 6f: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 70: 12 10 08 04 08 13 15 15 00 18 15 15 10 1a 1d 12 0d 10 18 14 18 09 12 07 11 00 10 16 1c 0f 1b 06  

page 71: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 72: 0e 15 0c 1e 18 11 04 0d 00 12 1b 05 0f 0e 0c 16 1d 15 0e 1d 0a 17 14 17 1a 06 13 0c 14 1e 13 00  

page 73: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 74: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 75: 19 02 16 10 10 08 17 19 17 09 16 02 15 00 00 03 14 1e 0e 13 12 1a 1e 19 0a 02 1b 08 17 1a 05 06  

page 76: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 77: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 78: 03 11 02 14 0d 04 09 14 0e 1d 0b 0a 1c 12 03 18 0b 1d 13 18 1b 0f 1d 00 0a 19 00 14 1e 16 1a 02  

page 79: 61 7f 8d 33 5c e4 7d 04 7f 7f 7f 15 e2 20 2a 0d 7f 7f 4a 27 3d 3c 7f 26 7f 7f 7f 19 6a 18 7f 7f  

page 7a: f9 87 8a ea de d5 a7 cd 7f 7f 7f 7f 7f 7f 7f 7f 7f 7f 7f 7f 7f 7f 7f 7f 7f 7f 7f 7f 7f 7f 7f 7f  

page 7b: 04 17 16 0e 10 0f 1c 0f 19 0a 1b 1b 0e 11 1c 16 0f 06 0a 15 05 1c 08 1c 09 1d 15 0f 10 14 12 09  

page 7c: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 7d: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 7e: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

page 7f: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

-------------------------------------------------------------------------------------------------------- 

disk 00: 1d 1d 06 08 05 00 0e 10 1b 0e 05 0d 04 01 0c 19 02 1e 1a 1e 12 09 17 04 10 19 10 17 05 1a 04 0a  

disk 01: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

disk 02: 03 13 06 1a 18 07 10 15 04 15 01 00 12 0c 13 04 1b 0c 18 1b 08 06 0c 10 1e 0d 05 18 1b 1c 1b 09  

disk 03: 0d 03 1d 10 05 16 0f 11 06 1d 1b 1b 19 1d 07 18 0c 06 16 0f 07 10 0c 12 17 17 08 0b 07 1d 1e 07  

disk 04: 18 1a 0b 0e 11 09 0a 0b 08 15 11 03 03 17 0e 1a 16 12 07 12 0e 17 07 1e 1d 1e 0b 06 0d 17 14 00  

disk 05: 0d 0a 11 04 10 16 0c 02 12 09 1c 09 05 0f 0b 02 12 09 1c 04 03 0f 17 1d 15 1c 0f 17 0c 0f 17 01  

disk 06: 19 11 13 0a 01 10 0f 05 19 01 1a 1c 03 1d 1d 0a 0d 19 01 19 00 13 01 0e 15 10 0b 08 02 08 06 07  

disk 07: 1e 17 12 04 14 10 16 01 14 1d 18 14 06 13 15 07 1c 08 01 0e 1c 15 08 0c 1b 1d 0d 0f 08 14 1b 0a  

disk 08: 01 1b 18 10 1d 19 16 0b 16 0a 0a 05 00 18 18 1a 0c 15 12 08 0d 03 19 15 01 15 15 01 1e 1e 0f 0b  

disk 09: 0b 0d 08 1d 09 02 01 01 0d 00 0d 1c 08 15 10 05 0d 00 0d 03 03 0e 0b 05 04 08 1d 1d 09 00 0e 1b  

disk 0a: 15 17 07 04 09 16 03 15 1d 08 07 12 1a 06 01 0d 0c 03 18 01 14 08 03 0b 0c 0a 13 0e 09 06 12 1a  

disk 0b: 1e 16 11 19 0b 0a 08 04 17 11 14 18 0d 0e 0f 07 1b 17 08 07 1a 08 0d 06 0f 04 09 02 13 13 08 1b  

disk 0c: 0a 03 0c 16 08 0f 01 1b 1e 11 07 0e 0d 00 02 03 16 1a 0c 0a 02 0f 14 08 1b 1d 07 1b 14 0c 0d 0a  

disk 0d: 11 16 09 00 01 0a 0b 1c 15 1b 17 15 17 06 17 12 13 0f 0d 1a 18 05 1a 10 01 18 1b 0d 0d 08 06 10  

disk 0e: 13 14 06 09 14 1d 03 16 1a 16 1e 07 05 1e 0e 15 10 11 00 02 02 1a 02 0b 04 13 14 18 16 17 05 0d  

disk 0f: 00 1a 01 02 0b 00 1c 00 02 0f 0c 17 1a 00 1d 02 0b 07 05 02 18 0a 0a 1b 0c 04 04 0b 01 14 0b 15  

disk 10: 10 17 15 1d 12 0b 1a 1e 1e 03 14 04 08 18 1b 12 09 0f 09 08 06 1d 1c 05 1a 17 16 07 10 19 15 1c  

disk 11: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

disk 12: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

disk 13: 04 06 1d 12 0f 18 14 1e 0a 10 1c 09 1c 0b 0e 0c 03 0a 15 1a 11 01 12 14 13 08 01 10 07 19 1a 02  

disk 14: 00 1a 1d 11 1e 1b 0c 12 09 17 1a 0d 0f 11 10 0d 10 0b 0c 05 1d 0c 14 0b 06 1c 14 19 11 06 02 1a  

disk 15: 06 08 01 0c 0f 02 0a 14 18 17 01 0b 0a 08 1e 11 13 08 0a 1b 14 19 11 01 1d 04 06 0c 13 12 0f 15  

disk 16: 14 10 1c 14 02 1d 0b 19 1e 0e 18 18 01 13 18 19 00 10 0d 1c 02 0a 0d 10 07 06 16 1c 0a 12 0c 06  

disk 17: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

disk 18: 0c 03 16 09 18 11 16 16 0b 15 01 1a 16 1c 0a 05 16 05 1b 0a 1a 02 08 19 02 16 0c 11 05 07 1b 16  

disk 19: 08 10 09 1d 02 0f 13 18 0e 13 04 08 1a 00 10 1c 1c 05 1e 0e 04 19 10 1e 03 1a 09 01 04 18 1c 16  



ú 10 ł/C 13 ł 

disk 1a: 15 18 0a 0b 0e 04 1c 01 15 19 17 01 06 00 18 14 1d 03 19 0a 14 1e 08 16 03 00 0c 04 17 11 07 03  

disk 1b: 18 03 02 14 1c 02 19 0f 14 19 03 01 1c 04 14 0c 05 02 0c 0d 03 10 16 00 09 16 1a 15 0d 0e 0c 04  

disk 1c: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

disk 1d: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

disk 1e: 12 02 1c 1c 15 02 08 04 0c 1a 02 02 0b 0f 06 0e 18 0e 0c 16 15 0d 1a 17 16 11 05 16 17 13 12 10  

disk 1f: 14 0a 13 02 17 0c 17 1b 03 1a 1d 07 14 1a 01 14 09 0e 05 0c 1b 08 0c 04 0b 06 0b 0c 10 13 13 00  

disk 20: 12 1b 11 10 0b 0f 16 1a 0a 14 0a 07 01 0c 12 0f 0d 17 0e 15 11 1d 0a 0d 17 09 18 0a 04 10 11 09  

disk 21: 0b 1b 0a 07 02 16 1c 0d 04 17 1a 0c 0e 0b 10 14 1c 0a 1d 13 0e 1a 07 10 1c 19 1a 10 13 18 07 1d  

disk 22: 06 18 03 0a 01 09 03 19 06 0b 1a 02 15 00 1b 05 1a 0a 15 16 0c 06 0f 12 01 02 18 01 06 06 17 00  

disk 23: 0c 19 16 1b 00 1e 0c 1d 17 0f 0e 1b 1b 0c 1d 1e 14 04 0b 0e 00 12 09 1c 09 01 1e 19 13 0e 0e 10  

disk 24: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

disk 25: 19 0f 15 1c 15 1d 1a 06 13 00 13 1b 16 1b 11 18 07 08 02 04 18 03 17 08 1a 1e 01 11 14 0e 00 0f  

disk 26: 1d 09 07 0b 17 0b 1c 0a 1a 1e 04 12 10 18 0f 01 17 14 16 02 1e 05 08 0e 0f 0a 1a 0c 18 1a 08 03  

disk 27: 17 0f 06 16 0a 18 05 00 18 04 1a 12 0d 01 18 00 13 0a 13 02 10 0d 01 00 06 11 00 03 04 12 1d 05  

disk 28: 01 00 16 00 1e 00 0a 11 1b 06 07 1e 15 03 17 03 0d 15 08 1a 01 04 14 1e 13 14 14 0b 0b 15 02 1e  

disk 29: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

disk 2a: 0b 0c 1e 1e 19 14 18 1a 06 13 1e 05 0d 0b 1a 0e 04 0b 14 10 00 19 08 01 13 14 12 02 00 16 0f 00  

disk 2b: 0c 1a 1c 0a 14 0a 12 09 1b 01 0e 0b 17 03 02 0d 15 02 11 0b 16 1e 03 1c 10 16 07 07 1b 16 1c 11  

disk 2c: 14 06 0e 0f 02 02 00 03 0d 1e 15 11 13 19 1c 00 16 03 18 07 13 17 1a 17 1b 15 16 0a 07 0c 06 03  

disk 2d: 12 10 0f 06 0b 1b 07 1b 16 04 10 0e 12 1c 04 1e 1e 1b 1d 09 07 0f 0d 1e 15 14 1b 1d 0d 0a 0d 07  

disk 2e: 0a 0a 0e 1c 11 11 09 0a 0e 18 1b 19 06 1c 09 0a 0e 03 10 1d 03 1d 0c 07 10 02 0a 17 09 16 08 17  

disk 2f: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

disk 30: 06 14 1e 05 11 01 12 0d 0b 1c 0e 0d 18 1c 05 04 1e 15 17 1e 1d 12 06 15 0c 14 0e 0e 11 16 0c 17  

disk 31: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

disk 32: 18 16 1c 16 14 13 07 17 19 07 0b 0d 16 02 03 1c 17 0c 05 00 04 1b 02 1a 05 18 07 15 17 10 07 0f  

disk 33: 07 02 07 18 1b 18 1b 1c 10 0b 04 1a 0c 13 06 0c 00 0c 03 0e 1e 14 0a 02 03 14 00 1e 08 13 06 16  

disk 34: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

disk 35: 1b 03 02 0f 10 00 0d 04 05 17 00 06 0f 19 18 0f 0f 19 10 18 0d 03 1c 06 11 14 0f 0b 01 0d 02 10  

disk 36: 09 0b 02 04 07 1c 1c 08 1d 04 14 03 11 1e 16 15 14 19 0f 1b 16 16 07 18 1d 01 0d 15 19 19 09 0e  

disk 37: 19 10 09 1c 01 13 17 19 01 13 09 14 01 0e 0f 08 08 16 11 0b 0e 13 12 15 1c 1e 04 0e 11 03 08 05  

disk 38: 00 15 13 09 12 0d 00 07 1e 0a 03 1d 19 06 00 06 15 1d 0a 01 06 1b 03 04 1e 0c 04 14 1e 04 1d 17  

disk 39: 0d 0e 1a 02 1d 1c 0d 1e 18 15 10 16 11 18 07 0d 08 00 15 12 07 19 16 17 12 09 14 07 10 19 0f 1a  

disk 3a: 11 09 0d 1b 1b 19 1d 1e 00 08 02 19 04 18 05 06 0a 1b 07 05 18 08 11 0e 15 0f 07 04 1a 07 07 11  

disk 3b: 0c 08 0e 02 19 07 02 04 0a 0a 13 0a 06 0e 0f 0f 0b 10 1e 0b 15 0d 16 0c 18 1e 16 17 01 15 15 04  

disk 3c: 15 06 0c 16 08 13 01 15 07 0d 1e 18 05 18 0c 0f 08 05 1e 0c 06 18 03 0c 03 01 1e 0f 14 04 0b 01  

disk 3d: 06 13 11 0c 12 03 1c 0a 0a 1b 12 1e 18 17 1d 15 01 11 0e 10 1e 1e 16 19 00 0d 0e 07 1c 00 1a 1e  

disk 3e: 12 1d 00 08 1b 01 15 09 07 01 08 0b 14 19 12 04 10 1c 07 15 06 09 10 19 10 05 11 01 16 11 0a 13  

disk 3f: 15 16 13 05 1d 01 06 03 14 0e 1e 05 02 00 09 19 0b 10 09 08 16 00 11 1d 09 0f 13 08 05 1a 00 07  

disk 40: 07 15 0f 1e 06 0e 17 1b 09 18 07 06 14 1e 19 01 0d 17 17 19 00 02 0f 07 13 15 0d 00 0c 11 0f 04  

disk 41: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

disk 42: 04 10 00 05 0a 0e 0b 08 1d 03 04 17 09 1a 1a 0f 13 0b 17 1e 13 0b 1c 00 17 1d 07 13 03 0c 1d 02  

disk 43: 12 08 00 05 1c 18 03 18 15 09 12 08 1a 00 04 0f 10 10 16 0e 09 1d 03 0c 0f 1a 02 1e 0e 00 09 0f  

disk 44: 00 12 0b 12 1e 04 09 10 16 05 1a 0b 00 1e 0b 04 12 17 0a 08 12 15 10 14 17 05 1d 17 10 02 09 12  

disk 45: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

disk 46: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

disk 47: 08 10 1a 19 13 16 00 04 00 0d 0f 00 19 10 16 1d 17 17 13 10 17 18 09 18 04 10 1c 06 1b 0f 16 04  
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disk 48: 0d 0c 02 15 0f 06 17 00 1b 10 19 0f 04 0e 06 11 00 15 18 11 0a 14 0c 1d 1c 0d 18 07 1c 14 00 13  

disk 49: 0e 06 03 0f 0a 1a 03 02 0a 10 16 13 07 02 14 03 18 13 1b 0d 0e 13 03 1a 12 15 02 08 04 0a 0b 1c  

disk 4a: 1c 10 03 15 1d 14 06 12 13 13 09 11 0d 16 04 16 1c 0d 08 07 0a 13 10 05 0e 07 06 0b 15 0d 07 00  

disk 4b: 18 05 1d 1a 05 1c 08 1a 06 1a 1a 11 15 17 13 0a 17 1c 10 1a 0b 0d 15 09 18 18 06 0c 1b 0f 01 19  

disk 4c: 0f 12 16 05 12 12 1e 0c 06 07 15 18 09 19 1c 0b 02 1c 07 1e 0c 0f 0d 02 0b 02 0f 03 12 10 1c 19  

disk 4d: 05 04 17 02 07 04 0b 05 05 14 09 09 1b 10 1d 04 13 0a 00 04 00 12 01 1e 03 11 0b 1c 02 10 02 09  

disk 4e: 19 06 0f 0e 02 18 06 16 07 17 1d 02 07 16 07 07 0c 15 1a 13 05 0e 01 14 16 06 00 14 18 1c 00 1b  

disk 4f: 18 0c 15 1e 08 13 1e 09 19 02 14 10 17 10 15 03 1a 10 15 17 0f 1a 16 07 02 16 1b 0a 09 14 1d 13  

disk 50: 11 07 1a 0d 02 08 19 0d 16 06 0e 0c 0f 15 1a 0e 00 1b 1c 17 0c 1e 1b 1c 0c 12 05 06 0e 09 03 00  

disk 51: 07 09 14 03 12 10 08 11 04 0e 0b 05 0c 1c 19 0f 18 16 0f 06 08 0c 03 12 0f 14 00 1c 14 11 09 16  

disk 52: 03 0a 1d 11 0f 14 03 04 0c 0b 0e 11 02 08 19 17 13 01 14 02 06 07 1e 0a 09 03 0c 18 0a 0d 03 04  

disk 53: 14 06 17 0d 0c 05 12 15 18 19 0a 10 13 0c 00 16 1b 0e 1c 01 12 0c 13 0b 16 06 08 0c 0c 0c 1d 0f  

disk 54: 0e 07 18 10 04 1d 1b 02 0b 14 19 1b 0c 02 19 11 01 0c 18 13 14 1d 17 1a 0e 16 14 1d 1b 19 06 08  

disk 55: 10 0f 13 00 03 11 14 04 10 08 1d 14 19 18 18 1c 05 02 0e 09 09 03 1c 05 13 02 00 1d 0a 14 03 07  

disk 56: 0c 1b 0f 18 14 1c 0b 0a 1a 13 0d 19 06 06 11 18 0c 00 12 1b 12 00 0a 1e 09 15 04 13 0f 01 1e 06  

disk 57: 06 03 1a 1e 06 1b 02 1d 03 05 16 11 0e 18 1d 19 06 19 1d 17 13 1e 0d 1c 18 17 0e 0a 19 0a 03 06  

disk 58: 0e 02 03 0e 19 02 1c 00 1d 09 0d 0f 0c 08 0e 0f 11 0b 05 12 01 03 0a 10 02 1d 16 0e 11 0a 00 1b  

disk 59: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

disk 5a: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

disk 5b: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

disk 5c: 08 15 14 0f 18 06 0f 08 15 1e 18 0f 00 06 04 07 1d 18 10 02 07 13 18 16 12 1c 0f 02 09 07 1b 19  

disk 5d: 12 18 13 17 0a 10 00 0a 1d 02 09 00 17 14 0f 0f 1d 14 0a 1a 19 0e 0b 13 11 0b 0b 05 09 14 1a 04  

disk 5e: 16 09 07 09 1e 18 05 07 14 0f 07 04 07 09 08 09 13 18 11 0a 05 02 1e 06 13 0a 02 14 12 01 14 1c  

disk 5f: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

disk 60: 0e 00 15 00 12 1b 10 0c 16 06 1b 00 1c 01 1b 0d 10 09 16 1d 04 10 04 18 01 0a 06 16 06 1b 18 03  

disk 61: 16 06 02 0c 18 09 12 15 05 11 04 18 0e 1b 0d 0c 0d 0d 18 09 00 14 04 04 0a 0e 07 1c 09 1c 08 00  

disk 62: 1b 06 01 19 13 1a 1a 03 08 1a 11 18 1c 00 07 02 07 0c 1c 06 0f 0d 1d 14 0c 02 08 03 1e 09 05 00  

disk 63: 0d 1d 10 0c 03 16 0d 17 1d 09 0c 16 1b 1c 0b 07 13 19 1a 07 0c 10 07 02 10 07 11 09 0f 1c 03 09  

disk 64: 05 07 15 13 0a 19 0d 08 0e 06 17 1d 16 11 02 1d 1b 19 16 02 09 0f 12 06 1b 0f 16 1b 07 06 11 03  

disk 65: 0c 19 13 19 1b 14 1b 00 1c 0f 0f 07 09 11 0b 00 0a 04 1e 02 16 17 1e 16 16 13 1b 1a 0f 1d 11 0c  

disk 66: 1b 0b 12 01 01 12 08 0b 04 1e 18 1a 0a 03 04 1c 0e 06 1c 1b 06 18 05 03 06 14 0e 0b 17 06 17 16  

disk 67: 0b 02 02 03 0c 0e 1c 18 1c 05 01 11 0d 13 1a 16 14 01 17 01 1a 09 09 0c 1d 09 17 1e 03 10 02 03  

disk 68: 1a 03 02 0f 0d 18 02 17 1c 18 0a 13 0c 06 06 09 08 12 10 0e 14 00 13 02 1e 12 0f 04 15 1e 0a 14  

disk 69: 1c 0c 05 06 00 0f 1e 0b 10 04 17 0b 08 19 15 11 16 04 15 11 13 0a 0d 02 0e 0e 11 0f 12 11 1e 04  

disk 6a: 1a 0e 11 0c 15 06 0a 16 0a 1e 0e 00 0f 1a 05 0d 11 1b 00 16 02 15 1d 13 00 08 0e 1b 0d 07 17 16  

disk 6b: 08 02 19 07 15 19 14 01 07 05 0d 1b 09 00 1e 13 08 16 0b 1a 19 16 07 19 16 0f 0b 1b 12 0b 15 06  

disk 6c: 1c 08 07 16 0a 12 0c 1c 13 1a 10 11 18 1a 17 0d 13 16 06 03 13 08 16 00 15 01 00 05 0a 03 12 1a  

disk 6d: 0e 19 09 1e 0b 1b 18 12 0b 07 0d 1a 14 14 0b 09 16 04 03 11 1c 00 04 11 0b 18 11 11 01 0a 08 0e  

disk 6e: 14 15 0a 00 07 1c 0c 0e 09 00 11 02 19 11 03 06 01 05 09 0b 0c 01 1d 0c 1e 05 14 1a 0c 17 08 15  

disk 6f: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

disk 70: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

disk 71: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

disk 72: 1e 0c 1d 12 00 01 05 1e 05 1b 16 1c 13 07 18 00 0a 0a 18 0d 04 04 05 0c 10 00 1e 12 08 12 1e 04  

disk 73: 17 17 00 07 03 1e 06 04 16 18 16 10 1b 12 01 19 00 1e 11 13 07 1a 0b 11 01 14 1a 13 19 11 11 19  

disk 74: 15 00 0d 01 1b 14 17 12 03 10 19 06 17 03 08 0e 01 0b 10 10 1b 18 07 1b 11 18 03 0c 0a 0f 1b 02  

disk 75: 03 08 17 07 0c 05 1e 18 0b 1e 1b 09 02 16 13 08 00 08 1c 15 14 15 08 1b 0e 1c 12 15 1b 1e 16 1d  
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disk 76: 0f 15 13 1e 01 10 1a 0c 01 0c 12 1d 05 07 08 05 0c 1a 0f 08 1d 0e 05 17 04 14 01 11 17 08 0b 16  

disk 77: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

disk 78: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  

disk 79: 08 17 16 03 0c 1b 13 01 02 0f 1c 18 1d 08 06 18 0d 1c 15 09 1d 01 1d 1c 12 04 06 01 0f 01 19 0f  

disk 7a: 16 1a 0e 18 0a 05 09 07 08 1d 02 17 08 0c 1e 12 13 19 01 0a 03 1a 15 1a 11 02 0e 1a 1d 1a 01 1c  

disk 7b: 10 02 11 18 1c 03 16 03 13 10 00 05 0c 15 1e 08 08 15 0e 12 1a 17 0d 0b 15 12 14 0f 16 07 19 0c  

disk 7c: 0c 06 06 0e 11 15 0e 1d 0c 00 10 14 07 17 06 1c 0d 1d 13 16 06 1b 1e 04 11 04 1b 1a 1c 17 0c 13  

disk 7d: 06 03 13 16 1b 14 05 0c 11 17 1a 1c 1c 14 14 0d 15 0b 1b 09 10 0a 10 14 07 0e 11 15 12 16 03 0d  

disk 7e: 0d 08 02 08 10 08 0b 16 0f 02 02 1a 05 0c 15 1e 10 17 13 18 0e 06 10 13 04 12 0e 0b 0f 0b 0b 1e  

disk 7f: 0f 16 0d 11 08 05 19 15 09 0c 11 02 13 1e 15 0e 03 10 12 15 1b 08 03 1e 10 1b 12 1b 12 16 13 1d  

-------------------------------------------------------------------------------------------------------- 
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=====================fork-example.cpp===========================�

#include <stdio.h> 

#include <sys/types.h> 

#include <unistd.h> 

#include <string.h> 

#include <stdlib.h> 

 

int globalVariable = 20; 

 

int main(void) 

{ 

    char sIdentifier[20]; 

    int    iStackVariable = 20; 

     

    pid_t pID = fork(); 

    if (pID == 0)                // child 

    { 

        strcpy(sIdentifier, "Child Process: "); 

        globalVariable++; 

        iStackVariable--; 

    } 

    else if (pID < 0)            // failed to fork 

    { 

        printf("Failed to fork\n"); 

        exit(1); 

        // Throw exception 

    } 

    else                                   // parent 
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    {������ 

        strcpy(sIdentifier, "Parent Process:"); 

    } 

     

    globalVariable++; 

    iStackVariable--; 

    printf("%s",sIdentifier); 

    printf(" Global variable: %d", globalVariable); 

    printf(" Stack variable: %d\n", iStackVariable); 

} 

============================================================= 
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