Spring 2025 Midterm REFERENCE SHEET

1 page table lookup

page table

: virtual address
base register page

page offset

0x10000 | [IT 010L O 00 LOLL QOJOO TLOTL LLLL frreessessssmmmmesssssssssssseseeeeeeeeeeessssssssssssssssssssssssees E
Ii I:l_ T ! cause fault?
!

A

% cause fault? v @
PTE TLB ¢ 7\
size valid, etc? X ‘
l Lk phys PTE split
page phys | Size PTE :
split # « |addr ¢ parts
PTE —» page ; + A Y Y
SO parts| | size | oo dTE [1101 0011 11 00 1101 1111]
y \ addr. physical address

data or instruction cache

2 direct-mapped cache operation

Ob1110010————— offset
K
|
1
: valid tag data
index 1 10 00 11 22 33
:
|
tag
—-ofi i1 | |p4BsBo BT

ﬁ—» data (B6)

» is hit? (1)

YYVY

>J
Z,
o

Yy



Spring 2025 Midterm REFERENCE SHEET

3 selected POSIX functions

« create new process copying current: fork() — return new pid in parent (old), 0 in
child (new)

« pipe(fds) — create a pipe, set fds[0] to the file descriptor for the read end, fds[1] for
the write end

o write(fd, buffer, size) write size bytes from buffer to the file descriptor £d

o read(fd, buffer, size) read up to size bytes from buffer to the file descriptor
fd, return total bytes read or 0 on end-of-file

o dup2(from_fd, to_fd) makes to_fd refer to the same open file as from_fd

e waitpid(pid, O, NULL) wait for the child process with ID pid to terminate

e kill(pid, signal_number) — send signal signal number to process pid

e sigaction(signal number, &act_struct, NULL) — configure signal handler for the
specified signal based on the information in act_struct

4 make syntax

target: prerequisites
command
command

o default rule is first rule
 pattern rules: use % to represent base of filename (e.g. %.0: %.c for x.o from x.c)

e selected automatic variables:
$@ | target of current rule

$< | first prerequisite of current rule
$~ | all prerequisites of current rule
$x | ‘stem’ of a pattern rule (what the % matched)



