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transfer' control' to'OS'in'response' to'event
What'code'should'the'OS'run'to'handle'the'event?

User-Process OS

exception
exception'processing
by/exception'handler

return'or'abort

event'
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Exceptions:'hardware/support/for/OS/

0
1
2 ...

n&1

Interrupt'Vector
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Unique'ID'per'type'of'event

ID'='index'into'exception'table'
(a.k.a./interrupt/vector)

Handler'i is'called'each'time'
exception'i occurs

Exception

Table

code/ for//

exception/handler/ 0

code/ for/

exception/handler/ 1

code/ for

exception/handler/ 2

code/ for/

exception/handler/ n<1

...

Exception/

numbers a/ jump/table/ for/exceptions…

stored/in/memory

special/register/holds/base/address

Open'a'file (trap/system/ call)
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User/process/calls:/open(filename, options)
open executes/system/call/instruction/int

0804d070 <__libc_open>:
. . .
804d082: cd 80                int $0x80
804d084: 5b                   pop    %ebx
. . .

User-Process OS

exception

open-file
returns

int
pop

int a[1000];
void bad () {

a[5000] = 13;
}

80483b7: c7 05 60 e3 04 08 0d movl   $0xd,0x804e360

User-Process OS

exception:'page'fault

detect'invalid'address
movl

signal'process

Segmentation'Fault
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Write/to/invalid/memory/location.

aborts/process/with/SIGSEGV/ signal
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Example: Segmentation Fault
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int a[1000]; 
main () 
{ 
    a[5000] = 13; 
} 

 80483b7:  c7 05 60 e3 04 08 0d  movl   $0xd,0x804e360 

User	code	 Kernel	code	

Excep&on:	page	fault	

Detect	invalid	address	
movl	

Signal	process	
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Fork/Exec
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forkGexec
forkGexec1model:

fork() clone.current.process

execv() replace.process.code.and.context.(registers,.memory)

with.a.fresh.program.

See.man131execv,.man.2.execve
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// Example arguments: path="/usr/bin/ls”,
//  argv[0]="/usr/bin/ls”, argv[1]="-ahl", argv[2]=NULL
void fork_exec(char* path, char* argv[]) {

pid_t pid = fork();
if (pid != 0) {

printf("Parent: created a child %d\n”, pid);
} else {

printf("Child: exec-ing new program now\n");
execv(path, argv);

}
printf("This line printed by parent only!\n");

}

ExecGing1a1new1program
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Stack

Code:./usr/bin/bash

Data

Heap

Stack

Code:./usr/bin/bash

Data

Heap

Stack

Code:./usr/bin/bash

Data

Heap

Stack

Code:./usr/bin/ls

Data

fork():

exec():

When.you.run.the.command.ls
in.a.shell:

parent child child

Code/state.of.shell.process.

Copy.of.code/state.

of.shell.process.

Replaced.by.code/state.of.ls.

Code/state.of.shell.process.
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execv: load/start1program

int execv(char* filename,
char* argv[])

loads/starts1 program1 in1current1process:
Executable.filename
With.argument.list.argv

overwrites1code,1data,1 and1stack
Keeps.pid,.open.files,.a.few.other.items.

does-not-return
unless.error

Also.sets.up environment...See.also:.execve.
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NullYterminated

env var strings

unused

NullYterminated

argument.strings

envp[n].==.NULL

envp[nY1]

envp[0]

…

Linker.vars

argv[argc]. ==. NULL

argv[argcY1]

argv[0]

…

envp

argc

argv

Stack-bottom

Stack. frame.for.

main Stack-top

exit:1 end1a1process
void exit(int status)

End1process with.status:.0.=.normal,.nonzero.=.error.
atexit() registers.functions.to.be.executed.upon.exit
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Zombies!
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