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System calls VS.

write(stdout, buf, len)
write(stdout, “a”, 100)

library calls

printf(manyFormats)
printf(“a”)

Bug??
write(stdout, “44.44”, 5)

Print up to two decimal
places

Length is implicit
printf(“%5.2f”, float)

Nice formatting supports
Other examples:

”
Easy to setup? Java OutputStream

Libraries[7user friendly

Eventually will make system
calls!
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With only 1 handler, how to route different system calls?
e.g. open, read, write, exit, ...
2nd level: Use syscall number and syscall arguments

Different OSes (Linux, Mac, etc.) will have a different syscall table and
syscall arguments (the compilers will take care of this)

In OS kernel:

syscall_handler(num, args) {
if(num==0) sys_read(args);

il.‘(.num==1) sys_write(args);

}

Wait for a pro

to terminate

Send signal 10 a process

Making write system call

= How does a program make a system call?

m Step 1: Set the arguments in registers (e.g. rax, rdi, ..)
= rax: the system call number (4 > write)
. (
= write() accepts 3 arguments
u Step 2: Make
= (The OS automatically copy eax-edx to “num” and “args”)

): used by the specific system calls

main // Inside 0S:
syscall_handler(num, args) {

if(num=0) sys_read(args);

hello, world\n", 13)

vrite is system call |
Argl: stdout has descrip}
Arg2: hello world string
Arg3: string length
Make the system call

ovg $1, %rax

10 movq $1, %rdi
n movq $string, %rsi
12 movq $len, %rdx

If(num=1) sys_write(args);
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Program vs. Process Ny files:

Motivational example
“myprog” opens file.txt
Two shells run the programs but in
different directories
Which one works?
Shell 1 or shell 22
Why?
Yes, but specifically why ?
What is inside “sys_open()” that

Icode/myprog
Idataffile.txt

myprog:

main() {
fd = open(“file.txt”)
if (fd == -1) ERROR;

Shell 1:
% cd /code
% .Imyprog

Success

1

b caud see Bt file

returns the error?
Program becomes process(es) ;h;'i' lzd:ata
o
Each process has its own process % Icode/myprog //"D #’/L %WZ/U -V;S‘LIL

state

uccesskfail?
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Program vs. Process Shell 1
% cd /code [ CWD

% .Imyprog

Program:
A collection of static code and static data

Shell 2:
% cd /data [ CWD
E.g./code/myprog, /bin/ls % Icode/myprog

Process
Instance of a computer program that is being executed
Has its own context
Context: its code and data stored in memory (stack, registers,
program counter, heap, etc.)
Has private virtual address space (more later in VM)

Process !=program

In previous example: the two processes of the same program
have different current working directories (CWD)

CWD is inherited from the parent process (i.e. the shell in this
example) — more when we discuss fork()

O3 crestes  Poeee Control Bl (TCB) do Uuld | sfobe ooy process

eoch Pr‘oceés Lae, 7‘{3 ouin S%am‘:



