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Agenda

1. Bart 1 Review in the context of Exam 2
Assembly and Processors i
Virtual Memory

OS and Concurrency

Bit Fiddling

Negatives

Threading

000 oo



CS 340 - Demystifying Computer Systems

LG: Getting experience working mbnstructured, substantial coding projects.

LG: Understanding abstraction and how it relates to computer systems.

LG: Understanding enough about computer systems to be able to dive deeper
on your own if needed.

LG: Learning how we get from electricity to the CS 340 Website displaying
— —— . g™
your grade.




Computer Layers of Abhstraction

L Search Il B8 (0 08

| Weflcome G main.cpp X

ders > drschatz > € main.cpp > @ main()

. \ Run C/C “+ File
#include <iostream> T

E

using namespace std;

int main(){
| cout << "Hello World" << endl;

i

1
2
3
4
5
6
7

Spaces: 4 UTF-8 LF {} C++ Mac




Which of the following is true?
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/
%o print “hello world” to your screen you can write
code in Cin VS Code and hit the run button.

@} To print “hello world” to your screen the OS has to
manage ‘n_w_LiItipIe programs and devices. ereen
RS 2 .

6 To print “hello world” to your screen your computer
needs to use logic gates and MUX’s.




Big Ideas

Application
Code

Operating
System
Code

Hardware




Explain to a neighbor...

clicker.cs.illinois.edu

What does it mean to compile a C program?
What is the output? Why do we need to \
compile a program? N
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Explain to a neighbor...
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Why don’t we just code in straight
assembly?




What does a CPU/processor do?

a) It runs python, C, and other code
instructions.

@; It runs 1 assembly instruction at a time
using registers and the ALU.

Q/ It runs many instructions in parallel by

s e

tilizing the ALU.
utilizing N /?
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Does every user program use
virtual memory?

Yes, to provide the illusion of having a lot of
space without actually having to provide that
much space.

Yes, to make it impossible for a process to
access another processes information.

No, some user programs can run on physical
memory as long as we monitor the output.
No, some user programs don’t need a lot of
space to start with so they run on a small
part of physical memory.
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Explain to a neighbor... -y
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(L2
What is the difference between concurrency 07 E d[u]
and parallelism? we Nime ‘ -
N oy > Elﬁ
What arelthe benefits of each?
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What is the difference between a thread and 08 - ..
a process? How are they handled differently z ﬁ

and similarly by the OS? The ad
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Why Bits? |l 0o
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What prints?

11- int main() { Q*va\
12 signed char = @Iﬁ)ll]’l@@l;
13 _char x2 = 0k}1111001;

14 printf("%1 and ", x1, x2);
15 }
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What prints?
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11- int main(Q) {
12 char x1 =\g

13 x1 = x1 << 1; L._...-—-@H‘ t

14 printf("%1\n", x1); lGO
15 }




What code at line 14 would make
the program print out a negative
value?
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11- int main(Q) {

12 int x = 0x07000000;
13

14 /7?7

15

16 printf("%i\n", x);
17 }




Is the following a valid UTE-8

clicker.cs.illinois.edu

000, W G logles \"v*"’
0000 000) '% %

Recall that UTF-8 encodes code points in bytes using

\ \' ft E:— @ % X
O \ \ \ 11@xxxxx 1@xxxxxx
1110xxxx 10xxxxxx 1OxX KN K
g —
(1111@}{:@{ ixxxxx:-c 1@ 1@x0H X \

_
—7——4
—————




What would the following print?

11- int main() {

12
13
14
15
16
17
18
19
20
21
22 }
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int X = 4

//prlnts 0xb7®98fbc
prlntf( "%#x\n"

¥ - 5\{“

void (ptr2)= (v01d*jEi:)

ptr2 = ptr2 + 1;

TR C
et 0 A ptr2); —= \ \IOO
t DOOD 0\ 0 |

o\i \\O(igoo‘)




Printing out the 9th hit
12- int main(Q) {

13
14
15
16
17
18
19
20
21
22
23

void *ptr = malloc(500);

//how would I print out the 9th bit?

free(ptr);



Chat with a neighbor, how would
you fix this? p

12- int main() { \L’
13 void *ptr = malloc(500);
14
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15 , - print out the
16 —R oS

17

18

19

20

' 2 ar*)ptr
unsigned char VOINH ‘*fd"“\
val = val >>_7;

IntECT%iNn", val) &

o\,

21 ‘ .
22 mairi.c: In function ‘main‘:

. _ main.c:22:5: warning: ‘free’ called on-pointer ‘ptr’ with nonzero offset
23 } " 22 | free(ptr);

main.c:13:17: note: returned from ‘malloc”’

13 | void *ptr = malloc(500);

0
munmap_chunk(): invalid pointer




This code sometimes prints 1 and
sometimes 0, is there a race

condition? «__ Ccendd

9 #include <stdio.h>
10 #include <stdlib.h>
11
12~ int main() {

13 void *ptr_front = mallom

14 oYX - Pl'dln"f

15 //how would I print out the 9th bit?
16 void* ptr:=1#i;+-1;

17 char *ptr2 = (char*)ptr;

18 unsigned char val = *ptr2;

19 val = val >> 7;

20 printf("%i\n", val);

21

22 free(ptr_front);

Z38 }
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14 char str[6] = {"%','e','1','1",'0",'\n"};

15 - l;; — —

16- void *comp(void Tmem{ ‘\J\u\-ﬂ‘*ﬂ clicker.cs.illinois.edu
17 char **replace = (char**)mem;

18 char *ptr = str; L\/_

19- while(*ptr !'= '\n'){

20 - if(*ptr == replace[0][0]){

21 *ptr = replace[1][@];

22 }

23 ptr++;

24 }

25 } -
26~ int main() { What would this
27 char* replace@[2] = ! ¥,

28 char* replacel[2] = {', ol - i - COde need tO

29 char* replace2[2] = {"| o, gt

30 pthread_t thr‘eads[3]§_®\" guarantee all

31 pthread_create(&threads[0], NULL, comp, replace®);

32 pthread_create(&threads[1], NULL, comp, replacel); l'eplacements are
33 pthread_create(&threads[2], NULL, comp, replace2); N
34-  forCint i = 0; i < 3; i+o{ done? AKA prints

35 pthread_join(threads[i], NULL); 6 n
36 } mellO
37 printf("%s\n", str); — —.

38 }
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