实验三参考C源码 
1、编写makefile
本文件系统程序用GNU  make工具进行管理，makefile内容如下：
/*****************************************************
              makefile
****************************************************/
filsys:main.o igetput.o iallfre.o ballfre.o name.o access.o log.o close.o creat.o delete.o dir.o open.o rdwt.o format.o install.o halt.o
	cc -mcpu=i686 -o filsys main.o igetput.o iallfre.o ballfre.o name.o access.o log.o close.o creat.o delete.o dir.o open.o rdwt.o format.o install.o halt.o 
main.o:main.c filesys.h
	cc -mcpu=i686 -c main.c
igetput.o:igetput.c filesys.h
	cc -mcpu=i686 -c igetput.c
iallfre.o:iallfre.c filesys.h
	cc -mcpu=i686 -c iallfre.c
ballfre.o:ballfre.c filesys.h
	cc -mcpu=i686 -c ballfre.c
name.o:name.c filesys.h
	cc -mcpu=i686 -c name.c
access.o:access.c filesys.h
	cc -mcpu=i686 -c access.c
log.o:log.c filesys.h
	cc -mcpu=i686 -c log.c
close.o:close.c filesys.h
	cc -mcpu=i686 -c close.c
[bookmark: _GoBack]creat.o:creat.c filesys.h
	cc -mcpu=i686 -c creat.c
delete.o:delete.c filesys.h
	cc -mcpu=i686 -c delete.c
dir.o:dir.c filesys.h
	cc -mcpu=i686 -c dir.c
open.o:open.c filesys.h
	cc -mcpu=i686 -c open.c
rdwt.o:rdwt.c filesys.h
	cc -mcpu=i686 -c rdwt.c
format.o:format.c filesys.h
	cc -mcpu=i686 -c format.c
install.o:install.c filesys.h
	cc -mcpu=i686 -c install.c
halt.o:halt.c filesys.h
	cc -mcpu=i686 -c halt.c

clean: 
	rm filsys filesystem *.o

2、头文件filesys.h
头文件filesys.h用来定义本文件系统中所使用的各种数据结构和常数符号。
/******************************************************************
filesys.h
定义本文件系统中的数据结构和常数
******************************************************************/
#define BLOCKSIZ 512
#define SYSOPENFILE 40
#define DIRNUM 128
#define DIRSIZ 14
#define PWDSIZ 12
#define PWDNUM 32
#define NOFILE 20
#define NADDR 10
#define NHINO 128   /*must be power of 2 */
#define USERNUM 10
#define DINODESIZ 32
/*filsys*/
#define DINODEBLK 32
#define FILEBLK 512
#define NICFREE 50
#define NICINOD 50
#define DINODESTART  2*BLOCKSIZ
#define DATASTART (2+DINODEBLK)*BLOCKSIZ
/*di_node*/
#define DIEMPTY 00000
#define DIFILE 01000
#define DIDIR 02000
#define UDIREAD 00001   /*user*/
#define UDIWRITE 00002
#define UDIEXICUTE 00004
#define GDIREAD 00010    /* group*/
#define GDIWRITE 00020
#define GDIEXICUTE 00040
#define ODIREAD 00100     /*other*/
#define ODIWRITE 00200
#define ODIEXICUTE 00400
#define READ 1
#define WRITE 2
#define EXICUTE 3
#define DEFAULTMODE 00777
/*i_flag*/
#define IUPDATE 00002
/*s_fmod*/
#define SUPDATE 00001
/*f_flag*/
#define FREAD 00001
#define FWRITE 00002
#define FAPPEND 00004
/*error*/
#define DISKFULL 655535
/*fseek origin */
#define SEEK_SET 0
             /*文件系统数据结构*/
struct inode
{ struct inode *i_forw;
  struct inode *i_back;
  char i_flag;
  unsigned int i_ino;                 /*磁盘i节点标志*/
  unsigned int i_count;               /*引用计数*/
  unsigned short di_number; /*关联文件数，当为0时，则删除该文件*/
  unsigned short di_mode;            /*存取权限*/
  unsigned short di_uid;
  unsigned short di_gid;
  unsigned short di_size;             /*文件大小*/
  unsigned int di_addr[NADDR];      /*物理块号*/
};
     struct dinode
      { unsigned short di_number;           /*关联文件数*/
        unsigned short di_mode;            /*存取权限*/
        unsigned short di_uid;
        unsigned short di_gid;
        unsigned long di_size;             /*文件大小*/
        unsigned int di_addr[NADDR];      /*物理块号*/
       };
     struct direct
      { char d_name[DIRSIZ];
        unsigned int d_ino;
       };
     struct filsys
       { unsigned short s_isize;             /*i节点块数*/
         unsigned long s_fsize;             /*数据块数*/
         unsigned int s_nfree;              /*空闲块*/
         unsigned short s_pfree;            /*空闲块指针*/
         unsigned int s_free[NICFREE];     /*空闲块堆栈*/
         unsigned int s_ninode;          /*number of free inode in s_inode*/
         unsigned short s_pinode;          /*pointer of the sinode*/
         unsigned int s_inode[NICINOD];   /*空闲i节点数*/
         unsigned int s_rinode;            /*remember inode*/
         char s_fmod;                   /*超级块修改标志*/
        };
      struct pwd
        { unsigned short p_uid;
          unsigned short p_gid;
          char password[PWDSIZ];
         };
       struct dir
         { struct direct direct[DIRNUM];
           int size;                            /*当前目录大小*/
          };
      struct hinode
        {  struct inode *i_forw;                 /*hash表指针*/
         };
      struct file
        { char f_flag;                          /*文件操作标志*/
          unsigned int f_count;                 /*引用计数*/
          unsigned int f_inode;                 /*指向内存i节点*/
          unsigned long f_off;              /*read/write character pointer*/
        };
      struct user
        { unsigned short u_default_mode;
          unsigned short u_uid;
          unsigned short u_gid;
          unsigned short u_ofile[NOFILE];       /*用户打开文件表*/
         /*system open file pointer number */
         };
      extern struct hinode hinode[NHINO];
      extern struct dir dir;              /*当前目录（在内存中全部读入）*/
      extern struct file sys_ofile[SYSOPENFILE];
      extern struct filsys filsys;                  /*内存中的超级块*/
      extern struct pwd pwd[PWDNUM];
      extern struct user user[USERNUM];
      extern FILE *fd;    /* the file system column of all the system*/
      extern struct inode *cur_path_inode;
      extern int user_id;
      extern int iHave_formated;
      extern int iCur_free_block_index;
      /*proptype of the sub roution used in the file system*/
      extern struct inode *iget( );
      extern int iput( );
      extern unsigned int balloc( );
      extern bfree( );
      extern struct inode *ialloc( );
      extern ifree( );
      extern unsigned int namei( );
      extern unsigned short iname( );
      extern unsigned int access( );
      extern _dir( );
      extern mkdir( );
      extern chdir( );
      extern unsigned short open( );
      extern creat( );
      extern unsigned int read( );
      extern unsigned int write( );
      extern int login( );
      extern logout( );
      extern install( );
      extern format( );
      extern close( );
      extern halt( );

  3、主程序main( )        (文件名 main.c)
     主程序main.c用来测试文件系统的各种设计功能，其主要功能描述如程序设计中的第4部分。
    #include "stdio.h"
#include "filesys.h"

     struct hinode hinode[NHINO];
     struct dir dir;
     struct file sys_ofile[SYSOPENFILE];
     struct filsys filsys;
     struct pwd pwd[PWDNUM];
     struct user user[USERNUM];
     FILE *fd;
     struct inode *cur_path_inode;
     int user_id;
     int iHave_formated;
     int iCur_free_block_index;

     main( )
     { unsigned short ab_fd1,ab_fd2,ab_fd3,ab_fd4,ab_fd5;
       char *buf;
       char file_content_buf[BLOCKSIZ];

       char c;

       printf("begin:\n");
       printf("\nDo you want to format the disk?\n");
       if(getchar( )=='y')
             printf("\nFormat will erase context on the disk \n Are you sure?\n");
       getchar();
       if((c=getchar( ))=='y')
             {
	      printf("format starts\n");
	      format( );
	      iHave_formated = 1;
	      printf("format ended\n");
	      }
       else
          printf("received char :%c from stdin\n",c);


       printf("step 1 ended\n");
       install( );
       printf("step 2 ended\n");
       _dir( );
       printf("step 3 ended\n");
       login(2118,"abcd");
       user_id=0;
       printf("step 4 ended\n");

       mkdir("a2118");
       _dir();
       printf("step 5-1 ended\n");

       chdir("a2118");
       _dir();
       printf("step 5-2 ended\n");

       ab_fd1=creat(2118,"ab_file0.c",01777);
       _dir();
       printf("step 6 ended\n");

       buf=(char *)malloc(BLOCKSIZ*6+5);
       printf("step 7 ended\n");
       write(2118,ab_fd1,buf,BLOCKSIZ*6+5);
       printf("step 8 ended\n");
       close(2118,ab_fd1);
       printf("step 9 ended\n");
       free(buf);


       mkdir("subdir");
       printf("step 10-1 ended\n");

       chdir("subdir");
       printf("step 10-2 ended\n");

       ab_fd2=creat(2118,"file1.c",01777);
       printf("step 11 ended\n");
       buf=(char *)malloc(BLOCKSIZ*4+20);
       printf("step 12 ended\n");
       write(2118,ab_fd2,buf,BLOCKSIZ*4+20);
       printf("step 13 ended\n");
       close(2118,ab_fd2);
       free(buf);
       printf("step 14 ended\n");
       chdir("..");
       printf("step 15 ended\n");

       ab_fd3=creat(2118,"ab_file2.c",01777);
       buf=(char *)malloc(BLOCKSIZ*10+255);
       write(2118,ab_fd3,buf,BLOCKSIZ*3+255);
       close(2118,ab_fd3);
       free(buf);

       delete("ab_file0.c");
       printf("step 16 ended\n");
       ab_fd4=creat(2118,"ab_file3.c",01777);
       buf=(char *)malloc(BLOCKSIZ*8+300);
       printf("step 17 ended\n");
       write(2118,ab_fd4,buf,BLOCKSIZ*8+300);
       printf("step 18 ended\n");
       close(2118,ab_fd4);
       free(buf);
       printf("step 19 ended\n");


       ab_fd3=open(2118,"ab_file2.c",FAPPEND);
       printf("step 20 ended\n");
       buf=(char *)malloc(BLOCKSIZ*3+100);
       write(2118,ab_fd3,buf,BLOCKSIZ*3+100);
       printf("step 21 ended,ab_fd3 = %d\n",ab_fd3);
       close(2118,ab_fd3);


       ab_fd5=creat(2118,"文件5",01777);
       write(2118,ab_fd5,"\nFly me to the moon\nAnd let me play among the stars\nLet me see what Spring is like\nOn Jupiter and  Mars\n带我飞向月球,让我在群星中嬉戏,让我看看木星和火星上的春天\n",BLOCKSIZ);
       close(2118,ab_fd5);
       ab_fd5=open(2118,"文件5",FREAD);
       read(2118,ab_fd5,file_content_buf,BLOCKSIZ);
       printf("读出文件5的内容:  %s\n",file_content_buf);
       close(2118,ab_fd5);

       printf("step 22 ended\n");
       free(buf);
       _dir( );
       chdir("..");
       printf("\nstep 23 ended\n");
       logout(2118);
       printf("step 24 ended\n");
       halt( );
    }
 
  4、初始化磁盘格式程序format( )     (文件名format.c)
#include "stdio.h"
#include "filesys.h"
      format( )
      { struct inode *inode;
        struct direct dir_buf[BLOCKSIZ/(DIRSIZ+2)];
        struct pwd passwd[BLOCKSIZ/(PWDSIZ+4)];
      /*    {
             {2116,03,"dddd"},
             {2117,03,"bbbb"},
             {2118,04,"abcd"},
             {2119,04,"cccc"},
             {2220,05,"eeee"},
            };
      */
      //struct filsys;
      unsigned int block_buf[BLOCKSIZ/sizeof(int)];
      char *buf;
      int i,j;
      /* creat the file system file */
       memset(dir_buf,0,(BLOCKSIZ/(DIRSIZ+2))*sizeof(struct direct));
       fd=fopen("filesystem","w+b");
       buf=(char *)malloc((DINODEBLK+FILEBLK+2)*BLOCKSIZ*sizeof(char));
       if (buf==NULL)
          exit(0);


       printf("\nIn format(),file system file is created ,fd = %x\n",fd);

       fseek(fd,0,SEEK_SET);
       fwrite(buf,1,(DINODEBLK+FILEBLK+2)*BLOCKSIZ*sizeof(char),fd);
       /*0.initialize the passwd*/

       passwd[0].p_uid=2116;passwd[0].p_gid=03;
       strcpy(passwd[0].password,"dddd");
       passwd[1].p_uid=2117;passwd[1].p_gid=03;
       strcpy(passwd[1].password,"bbbb");
       passwd[2].p_uid=2118;passwd[2].p_gid=04;
       strcpy(passwd[2].password,"abcd");
       passwd[3].p_uid=2119;passwd[3].p_gid=04;
       strcpy(passwd[3].password,"cccc");
       passwd[4].p_uid=2220;passwd[4].p_gid=05;
       strcpy(passwd[4].password,"eeee");

       /*给main()中的密码表pwd[PWDNUM]填入内容*/
       pwd[0].p_uid=2116;pwd[0].p_gid=03;
       strcpy(pwd[0].password,"dddd");
       pwd[1].p_uid=2117;pwd[1].p_gid=03;
       strcpy(pwd[1].password,"bbbb");
       pwd[2].p_uid=2118;pwd[2].p_gid=04;
       strcpy(pwd[2].password,"abcd");
       pwd[3].p_uid=2119;pwd[3].p_gid=04;
       strcpy(pwd[3].password,"cccc");
       pwd[4].p_uid=2220;pwd[4].p_gid=05;
       strcpy(pwd[4].password,"eeee");
       /*1.creat the main directory and its sub dir etc and the file password*/


       inode=iget(0);     /*0 empty dinode id */
       inode->di_mode=DIEMPTY;
       iput(inode);


       inode=iget(1);      /*1 main dir id*/
       inode->di_number=1;
       inode->di_mode=DEFAULTMODE|DIDIR;
       inode->di_size=3*sizeof(struct direct);
       inode->di_addr[0]=0;  /* block 0# is used by the main directory*/
       strcpy(dir_buf[0].d_name,"..");
       dir_buf[0].d_ino=1;
       strcpy(dir_buf[1].d_name,".");
       dir_buf[1].d_ino=1;
       strcpy(dir_buf[2].d_name,"etc");
       dir_buf[2].d_ino=2;
       fseek(fd,DATASTART,SEEK_SET);
       fwrite(dir_buf,1,3*sizeof(struct direct),fd);
       iput(inode);




       inode=iget(2);        /*2 etc dir id*/
       inode->di_number=1;
       inode->di_mode=DEFAULTMODE|DIDIR;
       inode->di_size=3*sizeof(struct direct);
       inode->di_addr[0]=1;     /*block 1# is used by the etc directory*/
      strcpy(dir_buf[0].d_name,"..");
      dir_buf[0].d_ino=1;
      strcpy(dir_buf[1].d_name,".");
      dir_buf[1].d_ino=2;
      strcpy(dir_buf[2].d_name,"password");
      dir_buf[2].d_ino=3;
      fseek(fd,DATASTART+BLOCKSIZ*1,SEEK_SET);
      fwrite(dir_buf,1,3*sizeof(struct direct),fd);
      iput(inode);



      inode=iget(3);      /*3 password id*/
      inode->di_number=1;
      inode->di_mode=DEFAULTMODE|DIFILE;
      inode->di_size=BLOCKSIZ;
      inode->di_addr[0]=2;    /* block 2# is used by the password file*/
      for(i=5;i<PWDNUM;i++)
       {  passwd[i].p_uid=0;
          passwd[i].p_gid=0;
          strcpy(passwd[i].password,"    ");
        }
      fseek(fd,DATASTART+2*BLOCKSIZ,SEEK_SET);
      fwrite(passwd,1,BLOCKSIZ,fd);
      iput(inode);


     /*2.initialize the superblock*/
      filsys.s_isize=DINODEBLK;
      filsys.s_fsize=FILEBLK;
      filsys.s_ninode=DINODEBLK*BLOCKSIZ/DINODESIZ-4;
      filsys.s_nfree=FILEBLK-3;
      for(i=0;i<NICINOD;i++)
       { /*begin with 4,0,1,2,3,is used by main,etc,password*/
         filsys.s_inode[i]=4+i;
       }
      filsys.s_pinode=0;
      filsys.s_rinode=NICINOD+4;
      block_buf[NICFREE-1]=FILEBLK+1;  /*FILEBLK+1 is a flag of  end*/
      for(i=0;i<NICFREE-1;i++)
         block_buf[NICFREE-2-i]=FILEBLK-i;
      fseek(fd,DATASTART+BLOCKSIZ*(FILEBLK-NICFREE-1),SEEK_SET);
      fwrite(block_buf,1,BLOCKSIZ,fd);
      for(i=FILEBLK-NICFREE-1;i>2;i-=NICFREE)
       {  for(j=0;j<NICFREE;j++)
                block_buf[j]=i-j;
		block_buf[NICFREE]=NICFREE;
         fseek(fd,DATASTART+BLOCKSIZ*(i-1),SEEK_SET);
         fwrite(block_buf,1,BLOCKSIZ,fd);
       }

       i+=NICFREE;
       iCur_free_block_index = i;


      for(i=i,j=1;i>3;i--,j++)
          filsys.s_free[NICFREE-j]=i;
      filsys.s_pfree=NICFREE-j+1;


      filsys.s_pinode=0;
      fseek(fd,BLOCKSIZ,SEEK_SET);
      fwrite(&filsys,1,sizeof(struct filsys),fd);

      fclose(fd);
    }

5、进入文件系统程序install( )   (文件名install.c)
#include "stdio.h"
#include "string.h"
#include "filesys.h"

install( )
     { int i,j;
       int return_value;
       /*0. open the file column*/


       if(iHave_formated == 1)
          fd=fopen("filesystem","r+b");
     else
          fd=fopen("filesystem","w+r+b");
       if (fd==NULL)
         {   printf("\n filesys can not be loaded \n");
             exit(0);
         }
       printf("\nIn install(), filesys has been loaded,fd = %x\n",fd);
/*1. read the filsys from the superblock*/
       fseek(fd,BLOCKSIZ,SEEK_SET);
       // fwrite(&filsys,1,sizeof(struct filsys),fd);  原来的代码
       fread(&filsys,sizeof(struct filsys),1,fd);

      /*2. initialize the inode hash chain */

       for (i=0;i<NHINO;i++)
           hinode[i].i_forw=NULL;
       /*3. initialize the sys_ofile */

        for (i=0;i<SYSOPENFILE;i++)
         {  sys_ofile[i].f_count=0;
            sys_ofile[i].f_inode=NULL;
         }
       /*4. initialize the user */

        for (i=0;i<USERNUM;i++)
         {  user[i].u_uid=0;
            user[i].u_gid=0;
            for(j=0;j<NOFILE;j++)
                 user[i].u_ofile[j]=SYSOPENFILE+1;
         }
         /*5. read the main directory to initialize the dir */
	 cur_path_inode=iget(1);

         dir.size=cur_path_inode->di_size/(sizeof(struct direct));

         for(i=0;i<DIRNUM;i++)
          { strcpy(dir.direct[i].d_name,"");
            dir.direct[i].d_ino=0;
           }


	 for(i=0;i<dir.size/(BLOCKSIZ/(DIRSIZ+2));i++)
          {

	     fseek(fd,DATASTART+BLOCKSIZ*cur_path_inode->di_addr[i],SEEK_SET);
             fread(&dir.direct[(BLOCKSIZ/(DIRSIZ+2))*i],1,BLOCKSIZ,fd);
           }


	 fseek(fd,DATASTART+BLOCKSIZ*cur_path_inode->di_addr[i],SEEK_SET);
       if(i == 0)
         fread(&dir.direct[BLOCKSIZ/(DIRSIZ+2)*i],1,cur_path_inode->di_size,fd);
       else     //i>1
         fread(&dir.direct[BLOCKSIZ/(DIRSIZ+2)*i],1,cur_path_inode->di_size%BLOCKSIZ,fd);
   }

6、退出程序halt( )      (文件名halt.c)
#include "stdio.h"
#include "filesys.h"

    halt( )
    { struct inode *inode;
      int i,j;
      /*1. write back the current dir */
      chdir("..");
      iput(cur_path_inode);
      /*2. free the u_ofile and sys_ofile and inode */
      for(i=0;i<USERNUM;i++)
         if (user[i].u_uid!=0)
            for (j=0;j<NOFILE;j++)
               if (user[i].u_ofile[j]!=SYSOPENFILE+1)
                  {  close(user[i].u_ofile[j]);
                     user[i].u_ofile[j]=SYSOPENFILE+1;
                   }
/* 3. write back the filesys to the disk   */
fseek(fd,BLOCKSIZ,SEEK_SET);
fwrite(&filsys,1,sizeof(struct filsys),fd);
/*4. close the file system column*/
fclose(fd);
/*5. say GOOD BYE to all the user */
printf("\n Good Bye.See You Next Time.Please turn off the switch\n");
exit(0);
}

7、获取释放i节点内容程序iget( )/iput( )    (文件名igetput.c)
#include "stdio.h"
#include "stdlib.h"
#include "filesys.h"

    struct inode *iget(dinodeid)   /*iget( )*/
    unsigned int dinodeid;
     { int existed=0,inodeid;
      long addr;
      struct inode *temp;
      struct inode *newinode;
      inodeid=dinodeid%NHINO;


      if (hinode[inodeid].i_forw==NULL)
        {

	 existed=0;
	 }
      else
       {
         temp=hinode[inodeid].i_forw;
          while (temp)
             if (temp->i_ino==inodeid)         /* existed */
                 {  existed=1;
                    temp->i_count++;
                    return temp;
                  }
            else     temp=temp->i_forw;      /* not existed */
         }
      /* not existed */
      /*1. calculate the addr of the dinode in the file sys column */


      addr=DINODESTART+dinodeid*sizeof(struct dinode);

      /*2. malloc the new inode */
      newinode=(struct inode *)malloc(sizeof(struct inode));
      memset(newinode,0,(sizeof(struct inode)));

      /*3. read the dinode to the inode */
      fseek(fd,addr,SEEK_SET);
      fread(&(newinode->di_number),sizeof(struct dinode),1,fd);

      /*4. put it into hinode [inodeid] queue */

      newinode->i_forw = hinode[inodeid].i_forw;
      newinode->i_back=newinode;

      if(newinode->i_forw != NULL)
         newinode->i_forw->i_back=newinode;

      hinode[inodeid].i_forw=newinode;

      /*5. initialize the inode */
      newinode->i_count=1;
      newinode->i_flag=0;       /* flag for not update */
      newinode->i_ino=dinodeid;
      return newinode;
}

int iput(pinode)    /*iput( )*/
struct inode *pinode;
    {
       int i=0,inodeid;
       long  addr;
       unsigned int block_num;
       struct inode temp;

       inodeid = pinode->i_ino%NHINO;

       if (pinode->i_count>1)
      {    pinode->i_count--;
           return 1;
       }
     else
      {    if (pinode->di_number!=0)
         {     /* write back the inode */
            addr=DINODESTART+pinode->i_ino*sizeof(struct dinode);
	    fseek(fd,addr,SEEK_SET);
            fwrite(&(pinode->di_number),sizeof(struct dinode),1,fd);

	    fseek(fd,addr,SEEK_SET);
	    fread(&(temp.di_number),sizeof(struct dinode),1,fd);
	    }
         else
         {
 /* rm the inoide & the block of the file in the disk */
            block_num=pinode->di_size/BLOCKSIZ;
           for(i=0;i<block_num;i++)
             //bfree(pinode->di_addr[i]);
            ifree(pinode->i_ino);
         }
/*free the inode in the memory */
        if (pinode->i_forw==NULL)
           pinode->i_back->i_forw=NULL;
       else
         {
	   pinode->i_forw->i_back=pinode->i_back;
           pinode->i_back->i_forw=pinode->i_forw;
          }

        if(pinode->i_back == pinode)  //hash表中该列剩下最后一个inode
	    hinode[inodeid].i_forw = NULL;
        free(pinode);
        }
        return 0;
}

8、节点分配和释放函数ialloc( )和ifree( )  ( 文件名iallfre.c)
#include "stdio.h"
#include "filesys.h"

static struct dinode block_buf[BLOCKSIZ/DINODESIZ];

struct inode *ialloc( )    /*ialloc */
{   struct inode *temp_inode;
    unsigned int cur_di;
    int i,count,block_end_flag;

    if (filsys.s_pinode==NICINOD)   /*s_inode empty */
    {      i=0;
           count=0;
           block_end_flag=1;
           filsys.s_pinode=NICINOD-1;
           cur_di=filsys.s_rinode;

          while ((count<NICINOD)||(count<=filsys.s_ninode))
             {    if (block_end_flag)
                    {     fseek(fd,DINODESTART+cur_di*DINODESIZ,SEEK_SET);
                          fread(block_buf,1,BLOCKSIZ,fd);
                          block_end_flag=0;
                          i=0;
                     }
                  while (block_buf[i].di_mode==DIEMPTY)
                    {   cur_di++;
                        i++;
                     }
                   if (i==NICINOD)
                      block_end_flag=1;
                 else
                  {   filsys.s_inode[filsys.s_pinode--]=cur_di;
                    count++;
                   }
             }
           filsys.s_rinode=cur_di;
     }


     temp_inode=iget(filsys.s_inode[filsys.s_pinode]);//分配内存i节点
     temp_inode->i_ino = filsys.s_inode[filsys.s_pinode];  //设置磁盘i节点号
     fseek(fd,DINODESTART+filsys.s_inode[filsys.s_pinode]*sizeof(struct dinode),SEEK_SET);
     fwrite(&temp_inode->di_number,1,sizeof(struct dinode),fd);
     
     ++ filsys.s_pinode;
     -- filsys.s_ninode;    //磁盘i结点总数-1，置超级块修改标志，返回
     filsys.s_fmod=SUPDATE;

     return temp_inode;
}

ifree(dinodeid)  /*ifree*/
unsigned dinodeid;
{   filsys.s_ninode++;
if (filsys.s_pinode!=NICINOD)           /*not full*/
{     filsys.s_inode[filsys.s_pinode]=dinodeid;
filsys.s_pinode++;
}
else                  /*full*/
     if (dinodeid<filsys.s_rinode)
                 {    filsys.s_inode[NICINOD]=dinodeid;
filsys.s_rinode=dinodeid;
}
}


9、磁盘块分配与释放函数balloc( )与bfree( )     (文件名ballfre.c)
#include "stdio.h"
#include "filesys.h"
static unsigned int block_buf[BLOCKSIZ];
unsigned int balloc( )
{   unsigned int free_block,free_block_num;
          int i;

  
   if (filsys.s_nfree==0)
 {  printf("\n Disk Full!!!\n");
    return DISKFULL;
  }

  free_block=filsys.s_free[filsys.s_pfree];
  if(filsys.s_pfree==NICFREE-1)
 {
    fseek(fd,DATASTART+BLOCKSIZ*(iCur_free_block_index+NICFREE-1),SEEK_SET);
    fread(block_buf,1,BLOCKSIZ,fd);
    free_block_num=block_buf[NICFREE];    /*the total block num in the group */
     for(i=0;i<free_block_num;i++)
       filsys.s_free[NICFREE-1-i]=block_buf[i];
    filsys.s_pfree=NICFREE-free_block_num;
  }
  else filsys.s_pfree+=1;
  filsys.s_nfree-=1;
  filsys.s_fmod=SUPDATE;
  return free_block;
}

bfree(block_num)
unsigned int block_num;
{
        int i;

	if(block_num>=0&&block_num<=3)
	    return;
        filsys.s_pfree-=1;
	if (filsys.s_pfree==0&&iCur_free_block_index!=11)       /*s_free full */
      {
           block_buf[NICFREE]=NICFREE;
           for(i=0;i<NICFREE;i++)
                 block_buf[i]=filsys.s_free[NICFREE-1-i];
           filsys.s_pfree=NICFREE-1;
       }

       if(iCur_free_block_index!=11)
       {    iCur_free_block_index-=NICFREE;
           fseek(fd,DATASTART+BLOCKSIZ*(iCur_free_block_index-1),SEEK_SET);
           fread(block_buf,1,BLOCKSIZ,fd);
           filsys.s_nfree++;
           filsys.s_fmod=SUPDATE;
       }
}

10、搜索函数namei( )和iname( )     ( 文件名name.c)
#include "string.h"
#include "stdio.h"
#include "filesys.h"
unsigned int namei(name)       /*namei 目录搜索函数*/
char *name;
{ int i,notfound=1;
  for(i=0;((i<dir.size)&&(notfound));i++)
    if ((!strcmp(dir.direct[i].d_name,name)) &&(dir.direct[i].d_ino!=0))       /*find*/
        return i;

   return NULL;                       /*not find*/
};


unsigned short iname(name)   /*iname */
char *name;
{   int i,notfound=1;
   for(i=0;((i<DIRNUM)&&(notfound));i++)
   if (dir.direct[i].d_ino==0)
  {   notfound=0;
      break;
   }


   if (notfound)
  {   printf("\n The current directory is full!!!\n");
      return 0;
   }
  else
  {
      strcpy(dir.direct[i].d_name,name);
      return i;
   }
}

11、访问控制函数access( )          ( 文件名access.c)
 #include "stdio.h"
#include "filesys.h"
unsigned int access(user_id,inode,mode)
unsigned int user_id;
struct inode *inode;
unsigned short mode;
{ int j,k;
  for(j=0;j<USERNUM;j++)
     if(user[j].u_uid == user_id)
     {
       k=j;
       break;
     }
     
  switch(mode)
{
case READ:
          if (inode->di_mode&ODIREAD)  return 1;
          if ((inode->di_mode&GDIREAD)&&(user[k].u_gid==inode->di_gid)) return 1;
          if ((inode->di_mode&UDIREAD)&&(user[k].u_uid==inode->di_uid)) return 1;
          return 0;
case WRITE:
          if (inode->di_mode &ODIWRITE)  return 1;
    if((inode->di_mode &GDIWRITE)&&(user[k].u_gid==inode->di_gid)) return 1;
      if((inode->di_mode&UDIWRITE)&&(user[k].u_uid==inode->di_uid)) return 1;
          return 0;
case EXICUTE:
          if (inode->di_mode &ODIEXICUTE)  return 1;
    if((inode->di_mode&GDIEXICUTE)&&(user[k].u_gid==inode->di_gid)) return 1;
     if((inode->di_mode&UDIEXICUTE)&&(user[k].u_uid== inode->di_uid)) return 1;
           return 0;

case FAPPEND:
           return 1;

case DEFAULTMODE:
           return 1;
default:
           return 0;
}
}

12、显示列表函数dir( )和目录创建函数mkdir( )等(文件名dir.c)
#include "stdio.h"
#include "string.h"
#include "filesys.h"
_dir( )       /*dir*/
{   unsigned int di_mode;
    int i,j,one;
    struct inode *temp_inode;

    printf("\nCURRENT DIRECTORY:\n");

  for(i=0;i<DIRNUM;i++)
  {
    if(!(strcmp(dir.direct[i].d_name,""))&&(dir.direct[i].d_ino==0))
       {
         dir.size = i;
	 break;
	}
   }

  for(i=0;i<dir.size;i++)
 {

   if (dir.direct[i].d_ino!=DIEMPTY)
      {   printf("%14s  ,dir.direct[%d].d_ino = %d, 属性:",dir.direct[i].d_name,i,dir.direct[i].d_ino);
          temp_inode=iget(dir.direct[i].d_ino);

	  di_mode=temp_inode->di_mode;
	  for(j=0;j<12;j++)
           {   one=di_mode%2;
               di_mode=di_mode/2;
               if (one)
	           printf("x");
               else
	           printf("-");
            }

       if(temp_inode->di_mode & DIFILE)
       {   printf("  %d  bytes\n",temp_inode->di_size);
           printf("block chain of the file:");
           for(j=0;j<temp_inode->di_size/BLOCKSIZ+1;j++)
               printf("%d--",temp_inode->di_addr[j]);

	   printf("end\n");
        }
       else
          printf("<dir>\n");

       iput(temp_inode);

      }

 }


}

mkdir(dirname)    /*mkdir*/
char *dirname;
{  int dirid,dirpos;
   struct inode *inode;
   struct direct buf[BLOCKSIZ/(DIRSIZ+2)];
   unsigned int block;


   memset(buf,0,(BLOCKSIZ/(DIRSIZ+2))*sizeof(struct direct));
   dirid=namei(dirname);

   if(dirid!=NULL)
  {    inode=iget(dirid);
       if (inode->di_mode&DIDIR)
         printf("\n directory already existed!!\n");
     else
         printf("\n%s is a file name,&can't creat a dir the same name",dirname);
       iput(inode);
       return;
   }


dirpos=iname(dirname);
inode=ialloc( );


//  inode->i_ino=dirid;
dir.direct[dirpos].d_ino=inode->i_ino;
dir.size++;


/* fill the new dir buf*/
strcpy(buf[0].d_name,".");
buf[0].d_ino=inode->i_ino;
strcpy(buf[1].d_name,"..");
buf[1].d_ino=cur_path_inode->i_ino;

block=balloc( );

fseek(fd,DATASTART+block*BLOCKSIZ,SEEK_SET);
fwrite(buf,1,BLOCKSIZ,fd);
inode->di_size=2*sizeof(struct direct);
inode->di_number=1;
inode->di_mode=user[user_id].u_default_mode;
inode->di_uid=user[user_id].u_uid|DIDIR;
inode->di_gid=user[user_id].u_gid;
inode->di_addr[0]=block;


iput(inode);
return;
}

chdir(dirname)   /*chdir*/
char *dirname;
{  unsigned int dirid;
 struct inode *inode;
unsigned short block;
int i,j,low=0,high=0;
dirid=namei(dirname);


if(dirid==NULL)
 {  printf("\n %s does not existed\n",dirname);
    return ;
  }

inode=iget(dir.direct[dirid].d_ino);
if(!access(user_id,inode,user[user_id].u_default_mode))
 {  printf("\nThe directory %s ,Permission  deny",dirname);
    iput(inode);
    return ;
}


/*pack the current directory
for(i=0;i<dir.size;i++)
{ for (;j<DIRNUM;j++)
   {
    printf("\nIn chdir(%s),j = %d",dirname,j);
    if (dir.direct[j].d_ino==0)   break;
    }
    printf("\nIn chdir(%s),j2 = %d",dirname,j);
  memcpy(&dir.direct[i],&dir.direct[j],DIRSIZ+2);
dir.direct[j].d_ino=0;
}
*/

/* write back the current directory  */
//for(i=0;i<cur_path_inode->di_size/BLOCKSIZ+1;i++)
//   bfree(cur_path_inode->di_addr[i]);
for(i=0;i<dir.size;i+=BLOCKSIZ/(sizeof(struct direct)))
 {
  if(i>0)
     {
       block=balloc( );
       cur_path_inode->di_addr[i]=block;
       fseek(fd,DATASTART+block*BLOCKSIZ,SEEK_SET);
       fwrite(&dir.direct[i],1,BLOCKSIZ,fd);
      }
   else
      {
        fseek(fd,DATASTART+cur_path_inode->di_addr[0]*BLOCKSIZ,SEEK_SET);
        fwrite(&dir.direct[0],1,BLOCKSIZ,fd);
       }
  }
cur_path_inode->di_size=dir.size*(sizeof(struct direct));
iput(cur_path_inode);
cur_path_inode=inode;

/* read the change dir from disk */
j=0;
for(i=0;i<inode->di_size/BLOCKSIZ+1;i++)
  {
     fseek(fd,DATASTART+ inode->di_addr[i]*BLOCKSIZ,SEEK_SET);
     fread(&dir.direct[j],1,BLOCKSIZ,fd);
     j+=BLOCKSIZ/(DIRSIZ+2);
   }
return;
}

13、文件创建函数 creat( )         ( 文件名creat.c)
#include "stdio.h"
#include "filesys.h"
creat(user_id,filename,mode)
unsigned int user_id;
char *filename;
unsigned short mode;
{
  unsigned int di_ith,di_ino;
  struct inode *inode;
  int i,j,k,user_p;

  for(user_p=0;user_p<USERNUM;user_p++)
       if(user[user_p].u_uid == user_id)
          {
            k=user_p;
	    break;
	    }

  di_ino=namei(filename);

  if (di_ino!=NULL)       /*already existed*/
  {   inode=iget(di_ino);
      if(access(user_id,inode,mode)==0)
      {  iput(inode);
         printf("\ncreat access not allowed\n");
         return ;
       }

  /*free all the block of the old file */
    for(i=0;i<inode->di_size/BLOCKSIZ+1;i++)
        bfree(inode->di_addr[i]);

  /*to do: add code here to update the pointer of the sys_file*/
    for(i=0;i<SYSOPENFILE;i++)
      if (sys_ofile[i].f_inode==inode)
        sys_ofile[i].f_off=0;

    for(i=0;i<NOFILE;i++)
      if (user[k].u_ofile[i]= SYSOPENFILE+1)
    {   user[k].u_uid=inode->di_uid;
        user[k].u_gid=inode->di_gid;
        for(j=0;j<SYSOPENFILE;j++)
        if (sys_ofile[j].f_count=0)
       {
          user[k].u_ofile[i]=j;
          sys_ofile[j].f_flag=mode;
        }
        return i;
    }
  }
else       /*not existed before */
 {
    inode=ialloc( );
    di_ith=iname(filename);

    dir.size++;
    dir.direct[di_ith].d_ino=inode->i_ino;

    inode->di_mode=user[k].u_default_mode|DIFILE;
    inode->di_uid=user[k].u_uid;
    inode->di_gid=user[k].u_gid;
    inode->di_addr[0]=balloc();
    inode->di_size=0;
    inode->di_number=1;

    for (i=0;i<SYSOPENFILE;i++)
       if (sys_ofile[i].f_count==0)
           break;

    for(j=0;j<NOFILE;j++)
       if (user[k].u_ofile[j]==SYSOPENFILE+1)
           break;

    user[k].u_ofile[j]=i;
    sys_ofile[i].f_flag=mode;
    sys_ofile[i].f_count=0;
    sys_ofile[i].f_off=0;
    sys_ofile[i].f_inode=inode;
    return j;
  }
}

14、打开文件函数open( )      (文件名open.c)
#include "stdio.h"
#include "filesys.h"
unsigned short open(user_id,filename,openmode)
int user_id;
char *filename;
unsigned short openmode;
{   unsigned int dirid;
struct inode *inode;
int i,j,k;
dirid=namei(filename);
if (dirid==NULL)     /*no such file */
            {   printf("\n file does not existed!!!\n");
                return NULL;
            }

inode=iget(dir.direct[dirid].d_ino);
if (!access(user_id,inode,openmode))     /*access denied*/
            {   printf("\n file open has not access!!!");
                iput(inode);
                return NULL;
             }

/* alloc the sys_ofile item*/
for(i=1;i<SYSOPENFILE;i++)
             if (sys_ofile[i].f_count==0)  break;
if (i==SYSOPENFILE)
               {   printf("\n system open file too much\n");
                   iput(inode);
                   return NULL;
               }

            sys_ofile[i].f_inode=inode;
            sys_ofile[i].f_flag=openmode;
            sys_ofile[i].f_count=1;
           if (openmode&FAPPEND)
               sys_ofile[i].f_off=inode->di_size;
           else
               sys_ofile[i].f_off=0;

/*alloc the user open file item*/
  for(j=0;j<USERNUM;j++)
     if(user[j].u_uid == user_id)
     {
       k=j;
       break;
     }


for(j=0;j<NOFILE;j++)
              if (user[k].u_ofile[j]==SYSOPENFILE+1) break;

if (j==NOFILE)
            {   printf("\n user open file too much!!!\n");
                sys_ofile[i].f_count=0;
                iput(inode);
                return NULL;
             }
user[k].u_ofile[j]=i;//记录用户打开的文件在sys_ofile[ ]中的位置

	  /*if APPEND,free the block of the file before*/
if (openmode &FAPPEND)
            {   for(i=0;i<inode->di_size/BLOCKSIZ+1;i++)
                    bfree(inode->di_addr[i]);
                inode->di_size=0;
             }
return j;
}


15、关闭文件函数close( )      ( 文件名close.c)
  #include "stdio.h"
#include "filesys.h"
close(user_id,cfd)        /*close*/
  unsigned int user_id;
  unsigned short cfd;
{  struct inode *inode;
   int j,k;
   for(j=0;j<USERNUM;j++)
     if(user[j].u_uid == user_id)
     {
       k=j;
       break;
     }

inode=sys_ofile[user[k].u_ofile[cfd]].f_inode;

iput(inode);
sys_ofile[user[k].u_ofile[cfd]].f_count--;
user[k].u_ofile[cfd]=SYSOPENFILE+1;
}

16、删除文件函数 delete( )        (文件名delete.c)
#include "stdio.h"
#include "filesys.h"
delete(filename)
char *filename;
{   unsigned int dirid;
    struct inode *inode;
    int iReturn_value;
    int i;

    dirid=namei(filename);
    
    if (dirid!=NULL)
           inode=iget(dir.direct[dirid].d_ino);

    inode->di_number--;

    iReturn_value=iput(inode);
    if(iReturn_value=1)
       {
             //删除目录项
	     strcpy(dir.direct[dirid].d_name,"");
             dir.direct[dirid].d_ino=0;

	     for(;dirid<=dir.size-1;dirid++)
	       if((strcmp(dir.direct[dirid+1].d_name,""))&&(dir.direct[dirid+1].d_ino!=0))
               {
		memcpy(&dir.direct[dirid],&dir.direct[dirid+1],sizeof(struct direct));
                memset(&dir.direct[dirid+1],0,sizeof(struct direct));
		}

	     dir.size=dir.size-1;

	}
     else
         printf("\nIn delete(%s),filename's  i_count>1, now i_count-1 ,but this file has not been deleted\n",filename);
}

17、读写文件函数read( )与write( )    (文件名 rdwt.c)
#include "stdio.h"
#include "filesys.h"
unsigned int read(user_id,fd_1,buf,size)
unsigned int user_id;
int fd_1;
char *buf;
unsigned int size;
{
unsigned long off;
int block,block_off,i,j,k;
struct inode *inode;
char temp_buf[size];
char *temp;

temp = temp_buf;

for(j=0;j<USERNUM;j++)
     if(user[j].u_uid == user_id)
     {
       k=j;
       break;
     }


inode=sys_ofile[user[k].u_ofile[fd_1]].f_inode;
if(!(sys_ofile[user[k].u_ofile[fd_1]].f_flag&FREAD))
          {  printf("\n the file is not opened for read\n");
             return 0;
           }

off=sys_ofile[user[k].u_ofile[fd_1]].f_off;
if((off+size)>inode->di_size)
size=inode->di_size-off;
block_off=off%BLOCKSIZ;
block=off/BLOCKSIZ;
if(block_off+size<BLOCKSIZ)
         {
	    fseek(fd,DATASTART+inode->di_addr[block]*BLOCKSIZ+block_off,SEEK_SET);
            fread(buf,1,size,fd);
            sys_ofile[user[k].u_ofile[fd_1]].f_off+=size;//记录文件读写指针现在的偏移
	    return size;
          }

fseek(fd,DATASTART+ inode->di_addr[block]*BLOCKSIZ+block_off,SEEK_SET);
fread(temp,1,BLOCKSIZ-block_off,fd);
temp+=BLOCKSIZ-block_off;

for(i=0;i<(size-(BLOCKSIZ-block_off))/BLOCKSIZ;i++)
         {
	     fseek(fd,DATASTART+inode->di_addr[block+1+i]*BLOCKSIZ,SEEK_SET);
             fread(temp,1,BLOCKSIZ,fd);
             temp+=BLOCKSIZ;
          }
block_off=(size-block_off)%BLOCKSIZ;  //读最后一块
block=inode->di_addr[size/BLOCKSIZ+1];
fseek(fd,DATASTART+block*BLOCKSIZ,SEEK_SET);
fread(temp,1,block_off,fd);
sys_ofile[user[k].u_ofile[fd_1]].f_off+=size;

memcpy(buf,temp_buf,size);
return size;
}


unsigned int write(user_id,fd_2,buf,size)     /*write*/
unsigned int user_id;
int fd_2;
char *buf;
unsigned int size;
{   unsigned long off;
    int block,block_off;
    int i,j,k;
    struct inode *inode;
    char *temp_buf;

    for(j=0;j<USERNUM;j++)
     if(user[j].u_uid == user_id)
     {
       k=j;
       break;
     }

    inode=sys_ofile[user[k].u_ofile[fd_2]].f_inode;
    if((!(sys_ofile[user[k].u_ofile[fd_2]].f_flag&FWRITE))&&(!(sys_ofile[user[k].u_ofile[fd_2]].f_flag&(FAPPEND))))
    {   printf("\n the file is not opened for write or append\n");
        return 0;
     }
    temp_buf=buf;
    off=sys_ofile[user[k].u_ofile[fd_2]].f_off;
    block_off=off%BLOCKSIZ;     //块内写入的起始位置
    block=off/BLOCKSIZ;         //要写入的文件内的块序号


   if(block_off+size<BLOCKSIZ)  //写入后不超过该块的长度
  {
   fseek(fd,DATASTART+inode->di_addr[block]*BLOCKSIZ+block_off,SEEK_SET);
   fwrite(buf,1,size,fd);
   inode->di_size=sys_ofile[user[k].u_ofile[fd_2]].f_off+=size;  //记录文件大小
   return size;
   }

   //写入后超过该块的长度,写入下一块
   fseek(fd,DATASTART+inode->di_addr[block]*BLOCKSIZ+block_off,SEEK_SET);
   fwrite(temp_buf,1,BLOCKSIZ-block_off,fd); //填满该块
   temp_buf+=BLOCKSIZ-block_off;


   for(i=0;i<(size-(BLOCKSIZ-block_off))/BLOCKSIZ;i++)
  {   inode->di_addr[block+1+i]=balloc( );
      fseek(fd,DATASTART+inode->di_addr[block+1+i]*BLOCKSIZ,SEEK_SET);
      fwrite(temp_buf,1,BLOCKSIZ,fd);       //写入下一空闲块
      temp_buf+=BLOCKSIZ;
  }

   block_off=(size-(temp_buf - buf))%BLOCKSIZ;

   inode->di_addr[block+size/BLOCKSIZ]=balloc( );
   block = inode->di_addr[block+size/BLOCKSIZ];

   fseek(fd,DATASTART+block*BLOCKSIZ,SEEK_SET);
   fwrite(temp_buf,1,block_off,fd);                              //写入最后一块
   inode->di_size=sys_ofile[user[k].u_ofile[fd_2]].f_off+=size;  //记录文件大小

   return size;
}


18、注册和退出函数login( )和logout( )      (文件名 log.c)
#include "stdio.h"
#include "filesys.h"
int login(uid,passwd)
unsigned short uid;
char *passwd;
{  int i,j;

for(i=0;i<PWDNUM;i++)
 {  if((uid==pwd[i].p_uid)&&(!strcmp(passwd,pwd[i].password)))
   {
    for(j=0;j<USERNUM;j++)
         if(user[j].u_uid==0)
	 {
	    break;
	 }

    if(j==USERNUM)
        {  printf("\ntoo much user in the system,please wait to login \n");
             return 0;
        }
    else
       {
        user[j].u_uid=uid;
        user[j].u_gid=pwd[i].p_gid;
        user[j].u_default_mode=DEFAULTMODE;
        }
    break;
   }
}
 if(i==PWDNUM)
       {  printf("\nincorrect password \n");
          return 0;
       }
 else
        return 1;
}


int logout(uid)     /*logout*/
unsigned short uid;
{   int i,j,k,sys_no;
struct inode *inode;
for(k=0;k<USERNUM;k++)
       if(uid==user[k].u_uid)
       {
         i = k;
	 break;
	}
if(k==USERNUM)
     {  printf("\n  no such a user \n");
        return NULL;
      }
for(j=0;j<NOFILE;j++)
 {    if (user[i].u_ofile[j]!=SYSOPENFILE+1)
    {   /* iput the inode free the sys_ofile and clear the user_ofile*/
      sys_no=user[i].u_ofile[j];
      inode=sys_ofile[sys_no].f_inode;
      iput(inode);
      sys_ofile[sys_no].f_count--;
      user[i].u_ofile[j]=SYSOPENFILE+1;
     }
 }
return 1;
}

/* end */


