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QUESTION: what does page fault probability (p) need to be to ensure
that paging hurts performance by less than 10%?
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Some syscalls:

fd = open(pathname, mode)
write(fd, buf, sz)
read(fd, buf, sz)

A new syscall:

void* mmap(void* addr, size t len, int prot, int flags,
int fd, off t offset);
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User-Level Memory Mapping

void *mmap (void *start, int(len,
int prot, int flags, int £d, int offset)
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/% file: mmap.c *x/

#include <fcntl.h>
#include <stdio.h>
#include <stdlib.h>
#include <sys/mman.h>
9  #include <sys/stat.h>
10 #include <sys/types.h>
11 #include <unistd.h>

13 void mmapwrite(int fd, int size);
14 void normalwrite(int fd, int size);

15
-§6 int main(int argc, char x*xargv) {
17 struct stat stat;
18 int fd;
19
20 Qif (argc !'= 2) { // Check for required cmd line arg
21 printf("usage: %s <filename>\n", argv[0]);
22 exit(0);
23 }
24
5 /x Copy input file to stdout */
6 if ((fd = open(argv[1l], O_RDONLY, 0)) < 0)
27 perror("open");
28
~—>29 fstat(fd, &stat);
30
31 // option 1
332 mmapwrite(fd, stat.st_size)
33 N~
34 /x // option 2
35 * normalwrite(fd, stat.st_size);
36 */
37
38 close(fd);
39
40 return 0;
41 }
42
43 void mmapwrite(int fd, int size) {
44
45 /* Ptr to memory mapped area x/ g,
46 char xbufp; $ .FQ
a7 g e
48 bufp = mmap(NULL, size, PROT_READ, MAP_PRIVATE, fd, 0);
49 - -
5@w—3 write(STDOUT_FI\ENO, bufp, size); q@(.
51 Se

gg , return; 2 /bb‘ (‘ve

56 void normalwrite(int fd, int size) {
58 char *buf = malloc(size);

60 read(fd, buf, size);

62 write(STDOUT_FILENO, buf, size);

64 return;
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Question:
Which runs faster, option 1 or option 2? by how much?

Exercise:
Try to run both options by yourself:

$ cat /dev/urandom | head -c 1000000000 > 1G.file
$ make mmap
$ time ./mmap 1G.file > /dev/null

$ vim mmap.c

// switch to option 2

$ make mmap

$ time ./mmap 1G.file > /dev/null
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PS/2 (old keyboard/mouse)

ﬁ%;lo Port Access Type Purpose

0x60 Read/Write Data Port
0x64 Read Status Register
0x64 Write Command Register
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1. Two examples of I/0 instructions

(a) Reading keyboard input &=

The code below is an excerpt from WeensyOS.

(details in PS/2 controller: https://wiki.osdev.org/%228042%22_PS/2_Controller)
This reads a character typed at the keyboard (which shows up on the

"keyboard data port" (KEYBOARD_DATAREG)).

/* Excerpt from Weensy0S x@8264.h and k-hardware.cc */
// Keyboard programmed I/0 e —
#define KEYBOARD_STATUSREG ox64k”

#define KEYBOARD_STATUS_READY 0x01

#define KEYBOARD_DATAREG QXGGK A ?Yesfea, . m Ig
int keyboard_readc() {

static uint8_t modifiers;
static uint8_t last_escape;

if ((inb(KEYBOARD_STATUSREG) & KEYBOARD_STATUS_READY) == 0) {

return -1;
uint8_t data{: inb (KEYBOARD_DATAREG) ; C— &([E O\l 90
uint8_t escape = last_escape;
last_escape = 0; .l}

if (data == 0xEQ) { // mode shift
last_escape = 0x80;
return 0;
} else if (data & 0x80) { // key release: matters only
// for modifier keys
int ch = keymap[(data & @x7F) | escapel
if (ch >= KEY_SHIFT && ch < KEY_CAPSLOCK) {
modifiers & ~(1 << (ch - KEY_SHIFT));
return 0;

: ascif 0clE

'tha—( 'gdh)k [d1‘:L 1;
11n ch = (unsigned char) keymapl[data | escapel;

if (ch >= ’a’ & ch <= 'z") {
if (modifiers & MOD_CONTROL) {
ch -= 0x60;
} else if (!(modifiers & MOD_SHIFT) != Z‘
!(modifiers & MOD_CAPSLOCK)) {
ch -= 0x20; \ 1A
y L2205 A
} else if (ch >= KEY_CAPSLOCK) {
modifiers ~= 1 << (ch - KEY_SHIFT);
ch = 0;
} else if (ch >= KEY_SHIFT) {
modifiers |= 1 << (ch - KEY_SHIFT);
ch = 0;
} else if (ch >= CKEY(@) && ch <= CKEY(21)) {
ch = complex_keymap[ch - CKEY(@)].map[modifiers & 31;
} else if (ch < 0x80 && (modifiers & MOD_CONTROL)) {
ch = 0;

| 9dn 000

eturn ch; ‘A'
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(b) Setting the cursor position
The code below is also excerpted from Weensy0S. It uses I/0
instructions to set a blinking cursor. To set the cursor to
the upper left of the screen, run: console_show_cursor(0)

// console_show_cursor(cpos)
//  Move the console cursor to position ‘cpos’,
2

//  which should beb?ween 0 and 80 * 25.
void console_show_cu sor(int{
if (cpos < @ || cpos > CONSSwEZROWS x CONSOLE_COLUMNS)
cpos = 0;
outb(0x3D4(L4); // Command 14 = upper byte of position
outb(0x3D5emcpos / 256); // upper byte (256 = 2°8)

outb(0x3D4¥\15); // Command 15 = lower byte of position
outb(@x3D5, cpos % 256); // lower byte

b

// if interested, see details: https://wiki.osdev.org/Text_Mode_Cursor

eo
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