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Updates
1. MP4 UTF-8 due next Tuesday
T ————
£
1. HW 4 due next Thursday
a. Wednesday night at midnight if you prefer



Agenda

1. Negative Numbers - 2’s complement

"A, Virtual Memory &
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Negative Numbers with 2's complement
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Virtual Memory
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Virtual Memory Example #1
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Virtual Memory Example #2
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and ptr2 hold values 6,000 06 [BklD
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char x = 7;
char *ptr = &x;
C

nar *ptr2 = ptr + 6000;




If program 1 stores my
password in a c-string at

virtual address 0xB50632 will R4 yﬂ?

this code in program 2 get me |plcln Elﬁ

that password? . -
char *ptr = OxB50632;

printf(“%s”, ptr);
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printf(“%#x”, &X); printf(“%#x”, &9;
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Virtual Memory Definition



Permissions




Making Masks with Bitwise Operations Vie

Assume that char, short, and int are signed integer types with 8, 16, and 32 bits respectively; and that we've declared and
initialized x as

[short X r (-1) << 4;

————

Which of the following causes x == y to be true?
—_—
(-1) << Y

(@) short y = @xf; r/

(b) short y = - oxf; OOOD
() short y = @xfffl;
(d) short y = - 0x10;
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Making Masks with Bitwise Operations

Vie

Assume that char, short, and int are signed integer types with 8, 16, and 32 bits respectively; and that we've declared and
initialized x as
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Making Masks with Bitwise Operations

Assume that char, short, and int are signed integer types with 8, 16, and 32 bits respectively; and that we've declared and
initialized x as

short x = (-1) =< 4;
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Making Masks with Bitwise Operations

Assume that char, short, and int are signed integer types with 8, 16, and 32 bits respectively; and that we've declared and
initialized x as

: (-1) =< 4;
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Making Masks with Bitwise Operations

Assume that char, short, and int are signed integer types with 8, 16, and 32 bits respectively; and that we've declared and
initialized x as

short x = (-1) << 4;



Making Masks with Bitwise Operations

Assume that char, short, and int areigned integerjtypes with 8, 16, and 32 bits respectively; and that we've declared and
initialized x as

short x = (-1) << 4;

Which of the following causes x == y to be true?

(@) short y = @xf;

(b) short y

- Oxf;

(c) shm-; oxfffl;

(d) short y =~®b{4




Making Masks with Bitwise Operations

Assume that char, short, and int are signed integer types with 8, 16, and 32 bits respectively; and
that we've declared and initialized x as

int x = ~((-1) << 24);

Which of the following causes x == v to be true?

(a) int y = @xle0e0e0;

(b)) int y = (1 << 24) - 1;
(c) int y = - @x1000000;
(d)| int y = = @xffffff;
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Making Masks with Bitwise Operations

Assume that char, short, and int are signed integer types with 8, 16, and 32 bits respectively; and
that we've declared and initialized x as

int x = ~((-1) << 24)};
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Making Masks with Bitwise Operations

Assume that char, short, and int are signed integer types with 8, 16, and 32 bits respectively; and
that we've declared and initialized x as

int x = ~((-1) << 24)};



What 1S X I bltS? clicker.cs.illinois.edu

Making Masks with Bitwise Operations

Assume that char, short, and int are signed integer types with 8, 16, and 32 bits respectively; and
that we've declared and initialized x as

int x = ~((-1) << 24)};
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Making Masks with Bitwise Operations

Assume that char, short, and int are signed integer types with 8, 16, and 32 bits respectively; and
that we've declared and initialized x as

int x = ~((-1) << 24)};



What is the answer?

Making Masks with Bitwise Operations

Assume that char, short, and int are signed integer types with 8, 16, and 32 bits respecti
that we've declared and initialized x as
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int x = ~((-1) << 24):

Which of the following causes x == y to be true?

(a) int y = 0x1000000;

(b) int y = (1 << 24) - 1;
(c) int y = - 0x1000000;
(d) int y = - @xffffff;



Set - Collection of things with no repeats or enforced order
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NAME

open, openat, creat — open and possibly create a file
LIBRARY

Standard C library (libc, -lc)
SYNOPSIS

#include <fcntl.h>

int open(const char *pathname, int flags);
int open(const char *pathname, int flags, mode_t mode);

int creat(const char *pathname, mode_t mode);

int openat(int dirfd, const char *pathname, int flags);
int openat(int dirfd, const char xpathname, int flags, mode_t mode);

char path[PATH_MAX];
fd = open("/path/to/dir", O_TMPFILE | O_RDWR,
S_IRUSR | S_IWUSR);
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