CSE 306 Operating Systems
Course Overview



Topics

System Calls

Processes

Threads / Synchronization / Deadlock
Process scheduling

Memory management

File management



System Calls

= System calls are a way for user processes to
communicate with the kernel

= open, read, write, close

= getpid, fork, exec, ...

_____________ UserMode = oooooooooo..____ KemelMode
/—\_/ ’-\_/ | |
o xyz() { ¥ system call: wsys xyz() {
xyz() SYSCALL | 1 sys xyz()
eer w ) ; L ) S
-1 . ek SYSEXIT .

System call Wrapper routine System call System call
invocation in in /ibc standard handler service routine
application library

program
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Processes

" A process is an instance of a running program

= Composed of code, data, Process Control Block ...

Identifier

State

Priority

. Ready queue Release
Program counter , . v . >
Admit Dispatch
) > 1 Processor
Memory pointers A

Context data Time-out

I/O status

information Blocked (queue

Event Event wait

OCccurs

A

Accounting
information
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Threads

" Thread: a logical flow that runs in the context

of a process

" Process: the unit of resource ownership
" Thread: the unit of dispatching

Web server process

Dispatcher thread

'

Worker thread

Web page cache

Kernel

Network
connection

User
> space

Kernel
space
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Synchronization

= Critical section

= Dekker’s algorithm, Peterson’s algorithm
= Atomic operations

= Spin Locks
" Semaphores

C code for thread i

Asm code for thread i

for (i = 0; i < niters; i++)
cnt++;

movq ($rdi), %rcx
testq %rcx, %rcx
jle B o

movl SO eax

' H, - Head

L;:Load cnt

: U; . Update cnt

] S;: Store cnt

T, Tail
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Deadlock

Deadlock

" |[n a set of processes, each process is waiting for
an event that can be triggered only from the set

= Four deadlock conditions

Deac
Deac

Deac

lock prevention
lock avoidance
lock detection and recovery




Process Scheduling

= Scheduling policies

= First Come First Served, Round Robin, Real-time, ...

= Next process selection
= pick next task()

= Context switch
" switch_mm()
= switch to()

8 KB Kernel Stack

User Stack

thread_info

task_struct

thread.esp
thread.esp0
thread.eip
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Memory Management

" Memory management for Kernel

= Page descriptors for page frame states

= Buddy system
= Slab allocator

Ox2ff

Page frame #

0 1 0x0f 0x100
- Unavailable page frames
D Available page frames

D Kernel code

I nitialized kernel data
- Uninitialized kernel data

_text

_etext

e

I8 Frogmersediles M Contiguous ties [ Urenowatle fles ] Fren spisce

External fragmentation
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Memory Management

= Memory management for User processes

" Process address space
= Page fault handler

Legal access:
allocate a new

"‘ page frame.
Yvis N

Does the access type
. match the memory
region access rights?

A YES
\ b 4 ualin
2 | 1[ | _______ . Does the address 74‘”'6 ¥

Linear Address Space

1] | L s
"""" > ==--i Memory Regions belong to the
| process address ""‘59" s? ﬂ;SEGV
t space? gnal.
— vm_start YES™PN
mmap mmap_cache = NO
= = =p vm_end ) )
T R ey xt _ ) Did the exception
= occur in User Mode?
Memory Descriptor

NO |
) Kernel bug:
kill the process.



File Management

Physical blocks  Physical blocks

in main memory in secondary
Records 3 ey
. buffers storage (disk)
: structure
Directory Access _
management method I:I ) Disk
Blocking scheduling
User & program I:I Y
prog
commands Operation, File 1/0 Free storage
file name manipulation |:| ‘ management
functions
File
|:| allocation

User access
control

File management concerns

A
A

Operating system concerns
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Filesystem

" Filesystem
= A hierarchical storage of data
= Filesystem controls the flow of data

dev home bi ST g .
dentry dentry
Process2 I——b' File object '— : object object
- ;

___________

—» fd
— » f dentry
----- » d_inode
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