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REVIEW: EASY PIECE 1

WHAT QUESTIONS D
YOU ASK?
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HOW ARE SYSTEM CALLS

PERFORMED?

SYSTEM CALL
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SYSTEM CALL

SYSTEM CALL
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SYSTEM CALL

SYSTEM CALL
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HW, OS, OR USER PROCESS?

Create entry for process list USER
Allocate memory for program USER
Load program into memory USER
Setup user stack with argv USER
Fill kernel stack with reg/PC USER
execute return-from-trap instruction USER
restore regs from kernel stack USER
switch to user mode USER
set PC to main() USER

Start running in main()
call a system call
execute trap instruction

save regs to kernel stack

USER
switch to kernel mode USER
set PC to OS trap handler USER
Handle trap USER
Do work of syscall USER
execute return-from-trap instruction USER
restore regs from kernel stack a USER
switch to user mode 0s m USER
set PC to instruction after earlier trap os @ USER
Call exit () system call os HW USER

PROCESS API:
HW IN BOOK
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PROCESS API

File Descriptor Table (process 1)

4

File Descriptor Table (W

4—

MULTI-LEVEL FEEDBACK
QUEUE (MLFQ) RULES




JOB THAT PERFORMS /O
PERIODICALLY

PREVENT GAMING

SN TLTTTTT

Figure 8.6: Without (Left) and With (Right) Gaming Tolerance
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HOW ARE VIRTUAL

ADDRESSES GENERATED?

QUIZ: MEMORY ACCESSES?
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QUIZ: ADDRESS FORMAT

QUIZ: ADDRESS FORMAT

10



10/4/16

QUIZ: ADDRESS FORMAT

VIRTUAL => PHYSICAL PAGE
MAPPING

o ifofrfofr

o] ifofifo]]

11



10/4/16

WHERE ARE PAGETABLES

STORED?

QUIZ: HOW BIG ARE PAGE
TABLES?
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3) MULTILEVEL
PAGE TABLES

outer page inner page

(8 bits) (10 bits) page offset (12 bits)

base of page directory

QUIZ: MULTILEVEL

page directory  page of PT (@PPN:0x3) page of PT (@PPN:0x92)

outer page inner page
(4 bits) (4 bits)

page offset (12 bits)
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PROBLEM WITH 2 LEVELS?

page offset (12 bits)

TLB QUESTION
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TRANSLATION

LOOKASIDE BUFFER (TLB)

TLB EXAMPLE

TLB Entry
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TLB ASSOCIATIVITY TRADE-OFFS

PRESENT VS VALID BIT
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VIRTUAL ADDRESS SPACE
MECHANISMS

PRESENT BIT
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SWAPPING

PFN 0O PFN 1 PFN 2 PFN 3

Physical | Proc 0 | Proc 1 | Proc 1
Memory | [VPNO] | [VPN2] | [VPN3]

Block 0 Block 1 Block2 Block3 Block4 _Block5 Block 6 _ Block 7

Swap | Proc O | Proc 0 Proc 1 | Proc 1 (k] Proc 3
Space | [VPN1] | [vPN2] | [Free] | veno | (ven 1] VGO [VPN 1]

GOOD LUCK!
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