
ĩ 1 ž/X 1
 ž 

Ąt�¤ïġďĺŐŐƂ'Đİ�

�������ĺŐŕĤ�ÛHĮĶ6- x7����æŸ����
 ´ �
 ì �� åAs ����1�����

�

Įk�����������čį�����������¤������������ ���

īx“ÊPſ��� ���īƂm8ŔT�ŐƂİ�īxï#]ç - xÌ . x4Įk4čį4¤�� �5�

�������������� ����īxï#īƂæ��ņ]çƂ���BÄÒƂ5�

�������������� ���īƂæ��ņ1]Ą÷�ß”8µBT�īIC�ĐæŜ¯ĔƂĖ5�

�������������� 	��Ŕ“Ê�īÎíŐƂ5ïŐxí � )ƂĖ8X �
 ž5�

����������������
��ĺŐ¦ý��ÄƁ­ŐƂİ�īxï=ř8�5�

�

=46��c7�Đdo_execve�o=)ĐÍÅŤĤæ8ucoreżņ¦ËÁ�`�²H8ţ7²Hí

Ĕ�[õÅ¦Ë8íĔ�ĐÍÅ¦Ë5ŔjáAdPſè�èucore�ù³¦Ëdo_execve*Î

żņĔ8�óè8Ö~¥¦Ë5[õÅŢèĐÍÅ6ũşNÜtrapframe8�iretæÜ~ª£�

ĔşĤŅŊ,è�[õÅ¦Ë75 
 
a. h�qŤĤÎJĐĔô: 
b. �ô#`�argc�argvĔ[©: 
c. ­argc�argvH,ĐÍmainbÞĔzÞÝlô#: 
d. ŎĹEIP,ĐÍmainbÞĔ��: 
e. ŎĹĮĶŖĐĔš�O5 
 
446�
c7ucore liteºĦ2=)àAĮĶvery simple file system, ĭĢvsfs5 
 
vsfsĔĐÍÛHpÕ 
mkdir() - gº=)âĖ¾ 
creat() - gº=)ĥàA 
open(), write(), close() - «àA]=)ÞØbuffer,“Ê³ŇàAĔë�sizeè=)

data block8Î?ĩ4ø]6]àAĔŒ.è�#ø]ĔGĹ�\]=)data block7CÔŴ

6àA�®Ć275ÌĻ�ódata block0Ć280CÔŴ5 
link() - «àAgº=)ěųÙ6hard link7 
unlink() - «àA}ă=)ěųÙ (�óàAĔųÙÞ,08eiźàA 
 
vsfsĔěĕıĲ� 
superblock : �ĐinodeÞű8�Đdata blockÞű 
inode bitmap � inodeĔcŭ�6�5bitmap7 
inodes � inodeĔ£Qr� 
data bitmap � data blockĔcŭ�6�5bitmap7 
data � data blockĔ£Qr� 
 
vsfsĔYŵÞØĴò� 
inodeÞØĴò� 
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inode : p�3)fields, Đ list ńĞ 
file type: f -> ³ŇàA�regular file, d -> Ė¾àA�directory 
data block addr of file content: -1 -> file is empty 
reference count: file/directoryĔ½ĐŉÞ8“ÊdirectoryĔ½ĐŉÞèÖ�úĖ¾

*ĔinodeĔ)Þ 
 
“Ê�ü�8fgºĔ=)ĥàAinode� [f a:-1 r:1]8 =)í1)ěųÙĔàAinode [f 
a:10 r:2] 
 
ÞØ�[©Ĵò� 
=ľàAĔ[©ĔńĞ��èp�u)¢ĨĔlist8wv=)data block8ü�['a'], 
['b'] ..... 
Ė¾[©ĔńĞ� �)(Sı6name, inode_number7¿ËĔlist8ü�8 öĖ¾ [(.,0) 
(..,0)]8 ÌĻp�2=)'f'àAĔöĖ¾[(.,0) (..,0) (f,1)] 5 
 
“Ê�=)Ė¾ĔĖ¾ſĔ)ÞèíŹĔ5 block.maxUsed = 32 
“Ê�data blockĔ)ÞèíŹĔ,, fs.numData 
“Ê�inodeĔ)ÞèíŹĔ,, fs.numInodes 
 
¦ßàAĮĶĔK¡� 
fs.ibitmap: inode bitmap 11110000 

fs.inodes:       [d a:0 r:5] [f a:1 r:1] [f a:-1 r:1] [d a:2 r:2] [] ... 

fs.dbitmap: data bitmap  11100000 

fs.data:         [(.,0) (..,0) (y,1) (z,2) (x,3)] [u] [(.,3) (..,0)] [] ... 

 
ńç� úàAĮĶí8)inodeĥŸ, 8)data blocks. Z*8öĖ¾p�5)Ė¾ſ82.38

2..382y382z382x35 ļ2y3è³ŇàA,µíàA[©8p�=)data block8
àA[©,2u352z3è=)ĥĔ³ŇàA52x3è=)Ė¾àA8èĥĖ¾5 
 
�óvsfsh�ĊÅ,� 
 
inode bitmap  10000000 

inodes        [d a:0 r:2] [] [] [] [] [] [] []  

data bitmap   10000000 

data          [(.,0) (..,0)] [] [] [] [] [] [] []  
 
ŔŷÙAñĔŦķ6)ĊÅ~qĔ«·ĐÍÛHè�� 
 
1) inode bitmap  11000000 

inodes        [d a:0 r:3] [d a:1 r:2] [] [] [] [] [] []  

data bitmap   11000000 

data          [(.,0) (..,0) (c,1)] [(.,1) (..,0)] [] [] [] [] [] []  

�

2) inode bitmap  11100000 

inodes        [d a:0 r:3] [d a:1 r:3] [f a:-1 r:1] [] [] [] [] []  
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data bitmap   11000000 

data          [(.,0) (..,0) (c,1)] [(.,1) (..,0) (h,2)] [] [] [] [] [] []  

�

37 inode bitmap  11100000 

inodes        [d a:0 r:3] [d a:1 r:4] [f a:-1 r:2] [] [] [] [] []  

data bitmap   11000000 

data          [(.,0) (..,0) (c,1)] [(.,1) (..,0) (h,2) (p,2)] [] [] [] [] [] []  

 

47 inode bitmap  11100000 

inodes        [d a:0 r:3] [d a:1 r:3] [f a:-1 r:1] [] [] [] [] []  

data bitmap   11000000 

data          [(.,0) (..,0) (c,1)] [(.,1) (..,0) (p,2)] [] [] [] [] [] []  

 

57 inode bitmap  11000000 

inodes        [d a:0 r:3] [d a:1 r:2] [] [] [] [] [] []  

data bitmap   11000000 

data          [(.,0) (..,0) (c,1)] [(.,1) (..,0)] [] [] [] [] [] []  

 

67 inode bitmap  11100000 

inodes        [d a:0 r:3] [d a:1 r:3] [f a:-1 r:1] [] [] [] [] []  

data bitmap   11000000 

data          [(.,0) (..,0) (c,1)] [(.,1) (..,0) (f,2)] [] [] [] [] [] [] 

 
"46�� c7� ucore * enum proc_state §.p�?A�)O: 
PROC_UNINIT, PROC_SLEEPING, PROC_RUNNABLE, PROC_ZOMBIE. 
ŔňŰû=ĠĊÅĔ�., ?{�ĊÅ/Ÿ�ĽĔŞģ. 
 
�46�
c7PŎ�lab6ĂŐstride schedulingĔşĤ*8ůĐ�AƃŊŭĹ�BigStride
,0x7FFFFFFF8CPUæŸĉ,50ms8ĂŐşĤp�6)ŤĤ8Zh�stride�,18BTįc

k,1424344458ĂŐæŸ,10s5AŽĵ~26ĠNÜ#ŧŭĹĔã¼8Őŋō�«5û 
=ĠÜo8ĂŐĴóĘüÜo/mè�C|ďçéĔ~q��óè8ĴóC~ÂêÙŠ5ĎÉÈ_8

ŢèťğĎÉÈ_� 
 
a. BigStrideÜ,120: 
b. CPUæŸĉÜ,5ms: 
c. 6)ŤĤĔh�strideÜ,100: 
d. 6)ŤĤĔBTįŎ,2444648410: 
e. ĂŐæŸ¹Ŷl20s5 
�
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==== producer-consumer.cpp�,,,,,�

#include <stdio.h> 

#include <pthread.h> 

#include <semaphore.h> 

#include <cstring> 

#include <unistd.h> 

#include <string> 

#include <cstdlib> 

#include <new>          // ::operator new[] 

 

using namespace std; 

 

#define BUFFER_SIZE 3 

#define SLEEP_SPAN 5 

#define WORK_SPAN 4 

 

#define PRODUCER 0 

#define CONSUMER 1 

 

int iflag = 0; 

int oflag = 0; 

sem_t empty, full, mutex; 

int empty_count, full_count; 

int data_num = 0; 

int num = 0; 

 

int buffer[BUFFER_SIZE] = {}; 

 

int p_task_done = -1; 

int c_task_done = -1; 

 

struct arg_struct{ 

    arg_struct(int _id, int _start, int _work, string _indent): id(_id), start(_start), work(_work), 

indent(_indent){} 

    arg_struct(int _id): id(_id), start(0), work(0), indent(string("")){} 

    int id; 

    int start; 

    int work; 

    string indent; 

}; 

 

void* producer(void* argv){ 

    arg_struct arg = *(arg_struct*)argv; 

    int id = arg.id; 
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    const char* indent = arg.indent.c_str(); 

     

    sleep(arg.start); 

     

    printf("%sSTART\n", indent); 

     

    sem_wait(&mutex); 

    printf("%saMUTEX\n", indent); 

     

    sem_wait(&empty); 

    printf("%saEMPTY\n", indent); 

     

    printf("%sENTER\n", indent); 

     

    int time = rand()%SLEEP_SPAN; 

    sleep(arg.work); 

     

    p_task_done++; 

    printf("%sProd %d\n", indent, p_task_done); 

     

    buffer[iflag] = p_task_done; 

     

    if (empty_count == 0) printf("Error: Produce while no empty\n"); 

    iflag = (iflag + 1) % BUFFER_SIZE; 

    empty_count--; 

    full_count++; 

     

    printf("%sEXIT\n", indent); 

     

    sem_post(&mutex); 

    printf("%srMUTEX\n", indent); 

     

    sem_post(&full); 

    printf("%srFULL\n", indent); 

     

    return NULL; 

} 

 

void* consumer(void* argv){ 

    arg_struct arg = *(arg_struct*)argv; 

    int id = arg.id; 

    const char* indent = arg.indent.c_str(); 

     

    sleep(arg.start); 

     

    printf("%sSTART\n", indent); 
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    sem_wait(&full); 

    printf("%saFULL\n", indent); 

     

    sem_wait(&mutex); 

    printf("%saMUTEX\n", indent); 

     

    printf("%sENTER\n", indent); 

     

    sleep(arg.work); 

     

    ++c_task_done; 

    if (full_count == 0) printf("Error: Consume while no full\n"); 

     

    int tmp = buffer[oflag]; 

    printf("%sCons %d\n", indent, tmp); 

     

    oflag = (oflag + 1) % BUFFER_SIZE; 

    if (c_task_done != tmp) printf("Error: Consume data wrong\n"); 

    if (c_task_done > p_task_done) printf("Error: Over-consume!\n"); 

     

    full_count--; 

    empty_count++; 

     

    printf("%sEXIT\n", indent); 

     

    sem_post(&mutex); 

    printf("%srMUTEX\n", indent); 

     

    sem_post(&empty); 

    printf("%srEMPTY\n", indent); 

     

    return NULL; 

} 

 

#define N 3 

void testcase_producer_consumer(int ThreadNumber, int inst[2 * N][3]){ 

    pthread_t * p_consumer = new pthread_t[ThreadNumber]; 

    pthread_t * p_producer = new pthread_t[ThreadNumber]; 

     

    int c_count = 0, p_count = 0; 

     

    printf("testcase_producer_consumer:\n"); 

    /* For managed creation of 'ThreadNumber' threads */ 

    int st_time = 0; 
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    /* Print the first line */ 

    int tmp_c = 0, tmp_p = 0; 

    for (int i = 0; i < ThreadNumber; i++){ 

        if (inst[i][0] == PRODUCER){ 

            printf("P%d\t", tmp_p++); 

        } else if (inst[i][0] == CONSUMER){ 

            printf("C%d\t", tmp_c++); 

        } 

    } 

    printf("\n"); 

     

    /* Create Producers and Consumers according to $inst*/ 

    int rc; 

    string indent(""); 

    for (int i = 0; i < ThreadNumber; i++){ 

        if (inst[i][0] == PRODUCER){ 

            rc = pthread_create(p_producer + p_count, NULL, producer, new arg_struct(p_count, inst[i][1], 

inst[i][2], indent)); 

            if (rc) printf("ERROR\n"); 

            p_count++; 

        } else if (inst[i][0] == CONSUMER){ 

            rc = pthread_create(p_consumer + c_count, NULL, consumer, new arg_struct(c_count, inst[i][1], 

inst[i][2], indent)); 

            if (rc) printf("ERROR\n"); 

            c_count++; 

        } 

        indent += '\t'; 

    } 

     

    /* wait until every thread finishes*/ 

    for (int i = 0; i < p_count; i++){ 

        pthread_join(p_producer[i], NULL); 

    } 

    for (int i = 0; i < c_count; i++){ 

        pthread_join(p_consumer[i], NULL); 

    } 

    delete[] p_producer; 

    delete[] p_consumer; 

} 

int main(int argc, char** argv) { 

    srand((unsigned)time(NULL)); 

     

    memset(buffer, 0, sizeof(int) * BUFFER_SIZE); 

     

    sem_init(&mutex, 0, 1); 

    sem_init(&empty, 0, BUFFER_SIZE); 
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    sem_init(&full, 0, 0); 

     

    empty_count = BUFFER_SIZE; 

    full_count = 0; 

     

    /* For managed creation of 2 * N threads */ 

    int ThreadNumber = 2 * N ; 

    int st_time = 0; 

    int inst[2 * N][3] = { 

        /* { Consumer or Producer to be create?, 

         When does it start to work after being created?, st_stime += N means it starts N seconcds later 

than the previous P/C 

         How long does it work after it enters critical zone? } */ 

        {CONSUMER, st_time += 0, 2}, 

        {CONSUMER, st_time += 1, 2}, 

        {CONSUMER, st_time += 2, 2}, 

        {PRODUCER, st_time += 3, 2}, 

        {PRODUCER, st_time += 4, 2}, 

        {PRODUCER, st_time += 5, 2} 

    }; 

    testcase_producer_consumer(ThreadNumber, inst); 

    st_time = 0; 

     

    int inst2[2 * N][3] = { 

        {PRODUCER, st_time += 0, 2}, 

        {PRODUCER, st_time += 1, 2}, 

        {CONSUMER, st_time += 2, 2}, 

        {CONSUMER, st_time += 3, 2}, 

        {PRODUCER, st_time += 4, 2}, 

        {CONSUMER, st_time += 5, 2} 

    }; 

    testcase_producer_consumer(ThreadNumber, inst2); 

    return 0; 

}�

�

ĂŐĐKĔÑłŝ~Ĵó��

xyong@ubuntu-xyong:~/work$ gcc producer-consumer.cpp -lpthread -lstdc++ 

xyong@ubuntu-xyong:~/work$ ./a.out  

testcase_producer_consumer: 

C0      C1      C2      P0      P1      P2 

START 

        START 

                START 

                        START 

                        aMUTEX 

                        aEMPTY 
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                        ENTER 

                        Prod 0 

                        EXIT 

                        rMUTEX 

                        rFULL 

aFULL 

aMUTEX 

ENTER 

                                START 

Cons 0 

EXIT 

                                aMUTEX 

                                aEMPTY 

                                ENTER 

rMUTEX 

rEMPTY 

                                Prod 1 

                                EXIT 

                                rMUTEX 

                                rFULL 

        aFULL 

        aMUTEX 

        ENTER 

        Cons 1 

        EXIT 

        rMUTEX 

        rEMPTY 

                                        START 

                                        aMUTEX 

                                        aEMPTY 

                                        ENTER 

                                        Prod 2 

                                        EXIT 

                                        rMUTEX 

                                        rFULL 

                aFULL 

                aMUTEX 

                ENTER 

                Cons 2 

                EXIT 

                rMUTEX 

                rEMPTY�

�

testcase_producer_consumer: 

P0      P1      C0      C1      P2      C2 

START 
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aMUTEX 

aEMPTY 

ENTER 

        START 

Prod 3 

EXIT 

rMUTEX 

rFULL 

        aMUTEX 

        aEMPTY 

        ENTER 

                START 

                aFULL 

        Prod 4 

        EXIT 

        rMUTEX 

        rFULL 

                aMUTEX 

                ENTER 

                        START 

                        aFULL 

                Cons 3 

                EXIT 

                rMUTEX 

                rEMPTY 

                        aMUTEX 

                        ENTER 

                        Cons 4 

                        EXIT 

                        rMUTEX 

                        rEMPTY 

                                START 

                                aMUTEX 

                                aEMPTY 

                                ENTER 

                                Prod 5 

                                EXIT 

                                rMUTEX 

                                rFULL 

                                        START 

                                        aFULL 

                                        aMUTEX 

                                        ENTER 

                                        Cons 5 

                                        EXIT 

                                        rMUTEX 
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                                        rEMPTY 

xyong@ubuntu-xyong:~/work$ 

�

W46�� c7AŽèY5 ucore *ĐÍĤ¶Ĕď�yĤĔ=Ě5Ŕ¦ËAŽ�ĥ�=ĚŃV5�

1) � sh Ĕ�>ł#ŝU "args 1" �oĐÍĤ¶ args, e sh CŖĐ _(1a)_ 
gºâŤĤµŖĐ _(1b)_ ­ args nślőŤĤĔ��ĥŸ*. (�īĮĶŖĐ�Ģw�) 
�

2) ­ args <ěĕnś-ņđ load_icode ¦Ë, ŔŃV?A=Ě. 
�

// load_icode -  called by sys_exec-->do_execve 

   

static int 

load_icode(int fd, int argc, char **kargv) { 

    /* LAB8:EXERCISE2 YOUR CODE  HINT:how to load the file with handler fd  in to process's memory? how 

to setup argc/argv? 

     * MACROs or Functions: 

     *  mm_create        - create a mm 

     *  setup_pgdir      - setup pgdir in mm 

     *  load_icode_read  - read raw data content of program file 

     *  mm_map           - build new vma 

     *  pgdir_alloc_page - allocate new memory for  TEXT/DATA/BSS/stack parts 

     *  lcr3             - update Page Directory Addr Register -- CR3 

     */ 

 /* (1) create a new mm for current process 

     * (2) create a new PDT, and mm->pgdir= kernel virtual addr of PDT 

     * (3) copy TEXT/DATA/BSS parts in binary to memory space of process 

     *    (3.1) read raw data content in file and resolve elfhdr 

     *    (3.2) read raw data content in file and resolve proghdr based on info in elfhdr 

     *    (3.3) call mm_map to build vma related to TEXT/DATA 

     *    (3.4) callpgdir_alloc_page to allocate page for TEXT/DATA, read contents in file 

     *          and copy them into the new allocated pages 

     *    (3.5) callpgdir_alloc_page to allocate pages for BSS, memset zero in these pages 

     * (4) call mm_map to setup user stack, and put parameters into user stack 

     * (5) setup current process's mm, cr3, reset pgidr (using lcr3 MARCO) 

     * (6) setup uargc and uargv in user stacks 

     * (7) setup trapframe for user environment 

     * (8) if up steps failed, you should cleanup the env. 

     */ 

    assert(argc >= 0 && argc <= EXEC_MAX_ARG_NUM); 

 

    if (current->mm != NULL) { 

        panic("load_icode: current->mm must be empty.\n"); 

    } 

 

    int ret = -E_NO_MEM; 

    struct mm_struct *mm; 
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    if ((mm = mm_create()) == NULL) { 

        goto bad_mm; 

    } 

    if (setup_pgdir(mm) != 0) { 

        goto bad_pgdir_cleanup_mm; 

    } 

 

    struct Page *page; 

 

    struct elfhdr __elf, *elf = &__elf; 

    if ((ret = load_icode_read(fd, elf, _(2a)_, 0)) != 0) { 

        goto bad_elf_cleanup_pgdir; 

    } 

 

    if (elf->e_magic != ELF_MAGIC) { 

        ret = -E_INVAL_ELF; 

        goto bad_elf_cleanup_pgdir; 

    } 

 

    struct proghdr __ph, *ph = &__ph; 

    uint32_t vm_flags, perm, phnum; 

    for (phnum = 0; phnum < elf->e_phnum; phnum ++) { 

        off_t phoff = elf->e_phoff + sizeof(struct proghdr) * phnum; 

        if ((ret = load_icode_read(fd, ph, sizeof(struct proghdr), phoff)) != 0) { 

            goto bad_cleanup_mmap; 

        } 

        if (ph->p_type != ELF_PT_LOAD) { 

            _(2b)_ 

        } 

        if (ph->p_filesz > ph->p_memsz) { 

            ret = -E_INVAL_ELF; 

            goto bad_cleanup_mmap; 

        } 

        if (ph->p_filesz == 0) { 

            continue ; 

        } 

        vm_flags = 0, perm = PTE_U; 

        if (ph->p_flags & ELF_PF_X) vm_flags |= VM_EXEC; 

        if (ph->p_flags & ELF_PF_W) vm_flags |= VM_WRITE; 

        if (ph->p_flags & ELF_PF_R) vm_flags |= VM_READ; 

        if (vm_flags & VM_WRITE) perm |= PTE_W; 

        if ((ret = mm_map(mm, ph->p_va, ph->p_memsz, vm_flags, NULL)) != 0) { 

            goto bad_cleanup_mmap; 

        } 

        off_t offset = ph->p_offset; 

        size_t off, size; 
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        uintptr_t start = ph->p_va, end, la = ROUNDDOWN(start, PGSIZE); 

 

        ret = -E_NO_MEM; 

 

        end = ph->p_va + ph->p_filesz; 

        while (start < end) { 

            if ((page = pgdir_alloc_page(mm->pgdir, la, perm)) == NULL) { 

                ret = -E_NO_MEM; 

                goto bad_cleanup_mmap; 

            } 

            off = start - la, size = PGSIZE - off, la += PGSIZE; 

            if (end < la) { 

                size -= la - end; 

            } 

            if ((ret = load_icode_read(fd, page2kva(page) + off, size, offset)) != 0) { 

                goto bad_cleanup_mmap; 

            } 

            start += size, offset += size; 

        } 

        end = ph->p_va + ph->p_memsz; 

 

        if (start < la) { 

            /* ph->p_memsz == ph->p_filesz */ 

            if (start == end) { 

                continue ; 

            } 

            off = start + PGSIZE - la, size = PGSIZE - off; 

            if (end < la) { 

                size -= la - end; 

            } 

            memset(page2kva(page) + off, 0, size); 

            start += size; 

            assert((end < la && start == end) || (end >= la && start == la)); 

        } 

        while (start < end) { 

            if ((page = pgdir_alloc_page(mm->pgdir, la, perm)) == NULL) { 

                ret = -E_NO_MEM; 

                goto bad_cleanup_mmap; 

            } 

            off = start - la, size = PGSIZE - off, la += PGSIZE; 

            if (end < la) { 

                size -= la - end; 

            } 

            memset(page2kva(page) + off, 0, size); 

            start += size; 

        } 
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    } 

    sysfile_close(fd); 

 

    vm_flags = VM_READ | VM_WRITE | VM_STACK; 

    if ((ret = mm_map(mm, _(2c)_, USTACKSIZE, vm_flags, NULL)) != 0) { 

        goto bad_cleanup_mmap; 

    } 

    assert(pgdir_alloc_page(mm->pgdir, USTACKTOP-PGSIZE , PTE_USER) != NULL); 

    assert(pgdir_alloc_page(mm->pgdir, USTACKTOP-2*PGSIZE , PTE_USER) != NULL); 

    assert(pgdir_alloc_page(mm->pgdir, USTACKTOP-3*PGSIZE , PTE_USER) != NULL); 

    assert(pgdir_alloc_page(mm->pgdir, USTACKTOP-4*PGSIZE , PTE_USER) != NULL); 

     

    mm_count_inc(mm); 

    current->mm = mm; 

    current->cr3 = PADDR(mm->pgdir); 

    lcr3(PADDR(mm->pgdir)); 

 

    //setup argc, argv 

    uint32_t argv_size=0, i; 

    for (i = 0; i < argc; i ++) { 

        argv_size += strnlen(kargv[i],EXEC_MAX_ARG_LEN + 1)+1; 

    } 

 

    uintptr_t stacktop = USTACKTOP - (argv_size/sizeof(long)+1)*sizeof(long); 

    char** uargv=(char **)(stacktop  - argc * sizeof(char *)); 

     

    argv_size = 0; 

    for (i = 0; i < argc; i ++) { 

        uargv[i] = strcpy((char *)(stacktop + argv_size ), kargv[i]); 

        _(2d)_ 

    } 

     

    stacktop = (uintptr_t)uargv - sizeof(int); 

    *(int *)stacktop = _(2e)_; 

     

    struct trapframe *tf = current->tf; 

    memset(tf, 0, sizeof(struct trapframe)); 

    tf->tf_cs = USER_CS; 

    tf->tf_ds = tf->tf_es = tf->tf_ss = USER_DS; 

    tf->tf_esp = stacktop; 

    tf->tf_eip = elf->e_entry; 

    tf->tf_eflags = FL_IF; 

    ret = 0; 

out: 

    return ret; 

bad_cleanup_mmap: 
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    exit_mmap(mm); 

bad_elf_cleanup_pgdir: 

    put_pgdir(mm); 

bad_pgdir_cleanup_mm: 

    mm_destroy(mm); 

bad_mm: 

    goto out; 

}�

�

3) ¦Ënś�C<[õÅ�lĐÍÅ. ŔŃVúæĔĐÍô�Ğ. 
(P§î]UŬcVŬh�q,Ż, “ÊJĐ®±ħ) 
0xb0000000 

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

0xaffffffc |00 31 00 00| 

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

0xaffffff8 |61 72 67 73|  // 'args' 

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

0xaffffff4 |     (3a)  | 

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

0xaffffff0 |     (3b)  | 

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

0xafffffec |     (3c)  | 

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

0xafffffe8 |     (3d)  | 

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

úæµBCėÙŤU main bÞ, ļèÑł?A=Ě, ŔĭŧZHĐ. 
�

//////// user/libs/initcode.S�//////////�

.text 

.globl _start 

_start: 

    movl $0x0, %ebp 

 

    movl (%esp), %ebx 

    lea 0x4(%esp), %ecx 

 

    subl $0x20, %esp 

 

    pushl %ecx 

    pushl %ebx 

 

    call umain 

1:  jmp 1b 

////////// user/libs/umain.c�////////////�

#include <ulib.h> 

#include <unistd.h> 
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#include <file.h> 

#include <stat.h> 

int main(int argc, char *argv[]); 

 

static int 

initfd(int fd2, const char *path, uint32_t open_flags) { 

    int fd1, ret; 

    if ((fd1 = open(path, open_flags)) < 0) { 

        return fd1; 

    } 

    if (fd1 != fd2) { 

        close(fd2); 

        ret = dup2(fd1, fd2); 

        close(fd1); 

    } 

    return ret; 

} 

void 

umain(int argc, char *argv[]) { 

    int fd; 

    if ((fd = initfd(0, "stdin:", O_RDONLY)) < 0) { 

        warn("open <stdin> failed: %e.\n", fd); 

    } 

    if ((fd = initfd(1, "stdout:", O_WRONLY)) < 0) { 

        warn("open <stdout> failed: %e.\n", fd); 

    } 

    int ret = main(argc, argv); 

    exit(ret); 

}�

�

4) Łć main bÞ? "return 0;" Ĵð, Fú�Ĥ¶;�ĐÍÅ, ĳş _(4a)_ 
ŤU[õÅ. zĺ do_exit =Ě, Z-ņ¦Ë2žń�àAÚŧĨĔŰÝ4 
ŎĹŤĤĊÅ�š�O4�ŮĪÀ*ĔĈŤĤ6�óí74_(4b)_. (while ÃċŬc) 
do_exit *őŤĤvĐĔ[£µî¦VŰÝ, K� _(4c)_. ¥@­� _(4d)_ *ŅŰÝ. 
�

int 

do_exit(int error_code) { 

    if (current == idleproc) { 

        panic("idleproc exit.\n"); 

    } 

    if (current == initproc) { 

        panic("initproc exit.\n"); 

    } 

     

    struct mm_struct *mm = current->mm; 

    if (mm != NULL) { 
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        lcr3(boot_cr3); 

        if (mm_count_dec(mm) == 0) { 

            exit_mmap(mm); 

            put_pgdir(mm); 

            mm_destroy(mm); 

        } 

        current->mm = NULL; 

    } 

    put_fs(current); //for LAB8 

    current->state = PROC_ZOMBIE; 

    current->exit_code = error_code; 

     

    bool intr_flag; 

    struct proc_struct *proc; 

    local_intr_save(intr_flag); 

    { 

        proc = current->parent; 

        if (proc->wait_state == WT_CHILD) { 

            wakeup_proc(proc); 

        } 

        while (current->cptr != NULL) { 

            proc = current->cptr; 

            current->cptr = proc->optr; 

     

            proc->yptr = NULL; 

            if ((proc->optr = initproc->cptr) != NULL) { 

                initproc->cptr->yptr = proc; 

            } 

            proc->parent = initproc; 

            initproc->cptr = proc; 

            if (proc->state == PROC_ZOMBIE) { 

                if (initproc->wait_state == WT_CHILD) { 

                    wakeup_proc(initproc); 

                } 

            } 

        } 

    } 

    local_intr_restore(intr_flag); 

     

    schedule(); 

    panic("do_exit will not return!! %d.\n", current->pid); 

} 

 
!46�
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¦Ë=øĝĕÏrĔŏŷŔþæŸpÕ: 
¬ŪæŸ(seek time)+äŚæŸ6rotational time7+DŝæŸ6transfer time75�8

ucore|~ŏŷŔþ¶d,['10']8w�í=ø«Ïr10ĔŏŷŔþ8eĝĕĿŗĔŏŷŔþæ

Ÿ�A� 
 
REQUESTS ['10'] 

Block:  10  Seek:  0  Rotate:105  Transfer: 30  Total: 135 

TOTALS      Seek:  0  Rotate:105  Transfer: 30  Total: 135 

 
ńĞ¬ŪæŸè0)æŸuG8äŚæŸè105)æŸuG8DŝæŸè30)æŸuG8ÆXĔĝ

ĕŏŷŔþĔæŸè135.“Ê8Ęūĝ�ģo=)ĝŪĔæŸè40)æŸuG:<Ïr6lÏr98
äŚ290¸:ļ,2ŤłDŝ8żņ<Ïr9�10Ĕ*ŸGĹ»�8<Ïr10�11Ĕ*ŸGĹĴ

ð5Î?żņ\äŚ15¸8wäŚ2105¸8ļûäŚ1¸Ŀŗ1)æŸuG8Î?äŚĿŗ2105
)æŸuG5 
 
1)ŀůĐFIFOĝĕŖ¸Ĭē8ŏŷŔþ¶d,['10', '12', '24', '1']8Ŕ×ÑłT�ƀ

¶d~¦Ëû)ĝĕŔþĔ¬ŪæŸ(seek time)8äŚæŸ6rotational time78Dŝæ

Ÿ6transfer time75 
2)ŀůĐSSFTĝĕŖ¸Ĭē8ŏŷŔþ¶d,['10', '12', '24', '1']8Ŕ×ÑłT�ƀ

¶d~¦Ëû)ĝĕŔþĔ¬ŪæŸ(seek time)8äŚæŸ6rotational time78Dŝæ

Ÿ6transfer time75 
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