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The arrow means a dependency, for example, all other
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// vfs.h

struct vfs_backend {
// all the functions below return int as error code
// 0 for success, other for failures.

struct list_head list;
// lower file system or specifed file system
void *1fs;

uinté4_t 1fs_obj_size;

// get root object
int (*root)(void *1fs, void *1lobj);

// create a file, return error code
int (*create)(void *1fs, void *p_lobj, char *name);

// delete the file
int (*unlink)(void *1fs, void *1lobj);

// flush the whole fs
int (*flush)(void *1fs);

// make a dir
int (*mkdir)(void *1fs, void *p_lobj, char *name);

// remove a dir
int (*rmdir)(void *1fs, void *p_lobj, void *1lobj);

// read from file
uinté4_t (*read)(void *1fs, void *lobj, uint64_t offset, void *buf, uint64_t buf_len);

// write to file
uinté4_t (*write)(void *1fs, void *1lobj, uint64_t offset, void *buf, uint64_t buf_len);

int (*trunate)(void *1fs, void *1lobj, uint64_t new_sz);
int (*enlarge)(void *1fs, void *1lobj, uint64_t new_sz);

// get file size
uinté4_t (*size)(void *1fs, void *1lobj);

// get file name
char *(*name)(void *1fs, void *lobj);

// get file type
uint32_t (*type)(void *fs, void *1lobj);



// iterate through directories
// while the iterate , this function will fill the memory to which the obj points
void *(*iterate)(void *1fs, void *dir_obj, void *iter_obj, void *1lobj);

// end the iterate, release the resources
void (*end_iterate)(void *1fs, void *iter_obj);

void (*lock)(void *1fs);
void (*unlock)(void *1fs);
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5.1.1 UART
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#ifndef _ UART_HAL_H_
#define _ UART_HAL_H_

void uart_hal _init();
void uart_hal_send(char ch);

char uart_hal_recv();

#endif

5.1.2 Disk
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#ifndef _ DISK HAL_H_
#define _ DISK_HAL_H_

#include <stdint.h>
#include <stdbool.h>

struct disk_hal;

typedef bool(*disk_hal_read_func)(struct disk_hal *params, uint64_t sector, void *buf);
typedef bool(*disk_hal_write_func)(struct disk_hal *params, uint64_t sector, void *buf);

struct disk_hal_ops {
disk_hal_read_func read_op;
disk_hal_write_func write_op;

¥i

struct disk_hal {
void *dev;
uinté4_t len;
struct disk_hal_ops ops;
}
struct disk_hal *disk_hal_init();
bool disk_hal_read(struct disk_hal *disk, uint64_t sector, void *buf);
bool disk_hal write(struct disk_hal *disk, uint64_t sector, void *buf);

bool disk_hal_destory(struct disk_hal *disk);
#endif // __ _DISK HAL_H_
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6.1 "kustd" : Kernel Macro 'std' Library
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#define POWER_OF_2(p) (((uint64_t)1 << (p)))

#define ALL_ONE_MASK(n) ( POWER_OF_2(n) - 1 )
#define ALIGN_XBITS(a, n) ( ((uinté4_t)(a)) & ( ~ALL_ONE_MASK(n) ) )

#define ALIGN_4K(a) (ALIGN_XBITS(a, 12))
#define ALIGN_2M(a) (ALIGN_XBITS(a, 21))
#define ALIGN_1G(a) (ALIGN_XBITS(a, 30))
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// pte.h

// PTE library only operates on the bits in pte_t(uint64_t)
// Simply say, It can run on any platfrom, it only access memory
// Surely, only on RISC-V, it is not meaningless

// page size enum

enum {
PTE_PAGE_4K,
PTE_PAGE_2M,
PTE_PAGE_1G

}i

#define VA _VPN(va)

#define VA_VPN2(va)
#define VA VPN1(va)
#define VA _VPNO(va)

((uinté4_t)(va) >> 12)
((uint64_t)(va) >> 30)
((uinté4_t)(va) >> 21)
((uint64_t)(va) >> 12)

ALL_ONE_MASK(27))
ALL_ONE_MASK(9))
ALL_ONE_MASK(9))
ALL_ONE_MASK(9))

R R0 Qo Ro

#define PA_PPN(va)

#define PA_PPN2(va)
#define PA_PPN1(va)
#define PA_PPNO(va)

((uinté4_t)(pa) >> 12)
((uinté4_t)(pa) >> 30)
((uint64_t)(pa) >> 21)
((uinté4_t)(pa) >> 12)

ALL_ONE_MASK(44))
ALL_ONE_MASK(9))
ALL_ONE_MASK(9))
ALL_ONE_MASK(9))

R0 R0 R0 Ro

// pte_t is just a uint64_t, pretty simple
pte_t *pte_create();

// Do not remap or cause any address overlap, or you will run into trouble

// flags could be :

// PTE_X_SET, PTE_R_SET, PTE_W_SET, PTE_V_SET, PTE_U_SET and their 'or' combination
// page_size is the enum below

void pte_map(pte_t *p, void *va, void *pa, uint64_t flags, int page_size);

// length is in bytes
void pte_range_map(pte_t *p, void *va, void *pa, uint64_t flags, uint64_t length);

// auto select the page size
// alignment is not check insied the function
void pte_unmap(pte_t *p, void *va);

void pte_range_unmap(pte_t *p, void *va, int64_t length);

// flags, and page_size will be written in this function if not NULL
void *pte_walk(pte_t *p, void *va, uint64_t *flags, int *page_size);
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# scripts/gdbinit.py
import gdb

def main():
gdb.execute('target extended-remote localhost:3008')
gdb.execute('b _debug_stub'")
gdb.execute('b main')
gdb.execute('c')
gdb.execute('layout split')

if __name__ == "__main__ ":
main()
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7.1 Linker Script
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Reddit Thread : A question about linker script: when sections paged aligned, data
and rodata both are put into bss...
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