Objectives

® Project #3
Loading & Executing Programs + Shell
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Our File System

® Disk Directory: keeps track of
The names of files that are stored on the disk
The sectors that make up each file.
® Disk Map: keeps track of which sectors on the
disk are used and which are free.
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Disk Map

® 512 one-byte entries

® Entry i holds:
0x00 if it" sector is free
OXFF if it sector is used

® Disk map will be stored in absolute sector 1 of
the disk
right after the bootloader
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Disk Directory

® Holds 16 32-byte entries
6 character file name (0x00 padded)
® Not necessarily null terminated.
26 bytes — each indicates a sector (0x00 padded)

Example:
Name
padding
46 49 4C 45 00 00 10 11 AQ@ 39 52 00 00 00 00 00 00 00...
FILE

® Disk Directory will be stored in sector 2 of the
disk
(right after the Map and before the kernel)
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Review: C Structures

e Astructis a logical (and typedef char byte;

physical) grouping of struct dirEntry {
variables. char name[6];
byte sectors[26];

>

® Use name.fieldto
access the structure’s

fields. mainQ) {
file.name[3] = ‘x’; struct dirkntry file;
file.sectors[0] = f}le‘name[e] = 'F’;
0x22; file.name[1] = '1’;

file.name[2] = 0x00;
printf("%s\n\r", file.name);
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Example: Nested C Structures

struct dirEntry { main() {
char name[6]; struct directory diskDir;
byte sectors[26]; diskDir.entries[3].name[@] =
i ‘AT
struct directory { diskDir.entries[3].name[1] =
struct dirEntry ‘B’;
entries[16]; diskDir.entries[3].name[2] =
} 0x00;

printf("%s\n\r",
diskDir.entries[3].name);
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Using a Structure as a Buffer

main() { ® Astructureisa

struct directory diskDir; . .
contiguous collection of
fill((byte*)&diskDir); g

printf("%s\n\r", bytes.
diskDir.entries[2].name ); Can fill structure with
1 bytes.
Can access structure using
void fill(byte *buf) { fields.
buf[64] = 'A’;
buf[65] = 'B’;
buf[66] = 0x00;
}
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Pointer Arithmetic
main() {

® The value of a pointer
char str52]; can be changed using
fill(str); ) A
str[51] = "\0’; standard arithmetic
printf("%s\n\r", str); operators.
} E.g. Adding 2 increases

value of pointer
void fill(char *buf) { by 2*(size of the stored

int 1i; data).
for (i=0; i<26; i++) {

buf[@] = 'a' + i;

buf[1] = '-7;

buf = buf + 2;
}
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Functional Decomposition

® Create functions for logical units of work:

® Some useful functions might include:
String comparison
® E.g. for comparing filenames
Finding the directory entry for a filename.
And others you find useful...
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Passing Structure to a Function

void useStruct(struct directory *dir);
main() {
struct directory diskDir;
// here we have a directory structure..
// use . to access fields
diskDir.entries[2].name[@ ‘A’
diskDir.entries[2].name[1 ‘B’
diskDir.entries[2].name[3] = (/)x(/]é;
readSector((char *)&diskDir, 2);
useStruct(&diskDir); .
printf("%s\n\r", diskDir.entries[2].name);

void useStruct(struct directory *dir) {
// here we have a pointer to a directory structure
// use -> to access fields

dir->entries[2].name[@] = 'A’;
dir->entries[2].name[1] = 'B’;
dir->entries[2].name[3] = 0x00;
3
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C Program Organization

® _hfiles contain function prototypes

Included in any .c file that wants to call the prototyped functions.
® _cfiles contain implementation

Linked with other .c files that call the functions.

ifndef PRINT_INT rintInt.h
#dotine PRINTINT P myProg. c
void printIntArr(int *arr, int len); #include "stdio.h”
#endif #include "printInt.h”
main(Q) {

#include "stdio.h” int vals[3];
#include "printInt.h” vals[o] = 7;
void printIntArr(int *arr, int len) { vals[1] = 9;

int 1i; vals[2] = 22;

for (i=0; i<len; i++) { printIntArr(vals,3);

printf("%d ", arr[i]); 3

printfC\m\™)s - ppintInt.c
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