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// 1. Read/write disk in Lab4 (CS5600 file system)
// borrowed from Lab4, fs5600.c

~

disk access.
ALl access is in terms of 4KB blocks; read and
write functions return @ (success) or -EIO.

read/write "nblks" blocks of data
starting from block id "1lba"
to/from memory "buf".
* (see implementations in misc.c)
*/
extern int block_read(void *buf, int 1lba, int nblks);
extern int block_write(void *buf, int lba, int nblks);

*
*
*
*
*
*
*

/*

* below are two toy examples of

* reading from and writing to a disk block
*/

// Reading one block

char buf[FS_BLOCK_SIZE]; // FS_BLOCK_SIZE=4096; see panel 2
int inum = 100; // block number to read from
int ret = block_read(&buf, inum, 1);
if (ret < @) { // error; ret should be -EI0
return ret;

// Writing one block

char buf[FS_BLOCK_SIZE]; // again, 4KB buffer
// update buf

int ret = block_write(&buf, 99, 1); // update the 99th block
if (ret < @) { // error; ret should be -EIO
return ret;
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// 2. CS5600 file system data structures
// borrowed from fs5600.h with minor changes

~
KKK KKK K KK

<

file: s5600.h
description: Data structures for CS5600 file system.

CS 5600, Computer Systems, Northeastern CCIS
Peter Desnoyers, November 2016

Modified by CS5600 staff in fall 2021.

#define FS_BLOCK_SIZE 4096
#define FS_MAGIC 0x30303635

#define INODE_NUM_PTRS (FS_BLOCK_SIZE/4 - 5)
/* Superblock - holds file system parameters.
*/

struct fs_super {
uint32_t magic;
uint32_t disk_size; /* in blocks */
/* pad out to an entire block */
char pad[FS_BLOCK_SIZE - 2 * sizeof(uint32_t)];
Y

/* inode = 4096 bytes */
struct fs_inode {
uintl6_t uid;
uintl6_t gid;
uint32_t mode;
uint32_t ctime;
uint32_t mtime;
int32_t size;
' uint32_t ptrs[INODE_NUM_PTRS];

/* Entry in a directory
*/

struct fs_dirent {
uint32_t valid : 1;
uint32_t inode : 31;

char name[28]; /* with trailing NUL %/
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// Code snippets borrowed from Weeftsy0S boot loader

They illustrate how kernel "talks" to a disk through programmed I/0:

//  the bootloader reads in the kernel from the disk.

1/

// See the functions boot_waitdisk() and boot_readsect(). Compare to

//  Figures 36.5 and 36.6 in OSTEP.

//  Weensy0S boot loader loads the kernel at address 0x40000 from

//  the first IDE hard disk.

1/

// A BOOT LOADER is a tiny program that loads an operating system into

// memory. It has to be tiny because it can contain no more than 510 bytes
//  of instructions: it is stored in the disk's first 512-byte sector.

#define SECTORSIZE 512

// boot_readsect(dst, src_sect)

VA LBA
// Read disk sector number

i ‘src_sectlz into address ‘d{ ?2 b'\(s
static void boot readsect(uintptr_t dst¥ uintgz_t src_sect) {

// programme or "read sector"
~pboot_waitdisk();

M

(olisk

4

outb(@x1F2, 1); // send ‘count = 1° as an ATA argument
outp(Ox1F3, src_sect);a) / send “sfc_sect , the sector number
outb(@x1F4, src_sect >> 8) é ZL
outb(x1F5, src_sect >> 16); @
outb(0x1F6, (src_sect >> 24) | Bsﬁﬂz:é
0uth(0><1F7, 0)(20): S the command: 0x20 = read sectors

—_— = ——

// then move the data into memory

boot_waitdisk();

ins1(@x1F@, (voidk) dst, SECTORSIZE/4); // read 128 words from the disk
-

// boot_waitdisk
// Wait for the disk to be ready.

static void h"%t waitdisk(void) {
// Wait un status register says ready (0x40 is on)

// & not busy (0x80 is off)
while ((inb(@x1F7) & @xCO
/* do nothing */
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** an example: ¢/ < < f))(.

--Given a flash bank has three blocks; each has two pages.

--there are four writes to pages: o
wirte(logic_page 1) [short as LP1] ™
wirte(logic_page 10) [short as Lp10]1¢
wirte(logic_page 99) [short as LP99] K

--what will happen:

blocks | block 0

| |
R R R —— +
pages | P1 | P2 | P3 | P4 | P5 | P6 | 7
t————t————t————t———t————F ——— -+ &
data |LP1”'|LP10 |LP99 | /V| 4| | : QO/ ©
R T s S (L SRR

(Y
mapping: C SD A

LPl1 => P1l, LP10 => P2, LP99 => P3

Question:
what will happen if the following op is write(logic page 1.)?
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