








0o bt wachihv @

¢ |
92 \/O/ /30
g- 2
- 4 X |6B= 448
9V |KR
9¥ = JMB

30 _
27 < |gR







g Tabe
Vit gddr. Apostt — —
(6 i) b
, ’st Oﬂ("d |
\/YO J ;F(Q PN | PEN |
e 9

0
|
ol N é .
EQ@M D has 1t oum f O{Qiﬂi‘%&
|

|
|









A




©

| PTE = 4 bytes
M enlties in g3 (PT
_aMB )/ PT-
= gxim @fw .

(b0 waw W = 4pp MB

[DW I
f wh-leve] poge fobls
1 /wﬂ] R

- M or—fﬁ7//%l,_é_,_

-7 :
















0 r‘f/ [
wpb—1 70
ZL/J,
' ' , ]() 2y =0
P
&4 | VI o
9L f— | 2 354-Intro to Computer Systems
qé | ‘Worksheet - Simple Paging
'__’,___J 3 : April 22, 2019 64 B
l 28 ‘ ssume a system with a simple hneal page table. \v j 27 r 8
Parameters: '

e virtual address space size = 128 bytes
. k—/-
e page size = 32 bytes
e physical memory size = 256 bytes
o Size of one Page Table Entry (PTE) = 1 byte
o Value of Page Table Base Register (PTBR) = 8

3

The left most bit (MSB) in a PTE is the valid bit and it determines if the virtual page

is valid or not. The 3 right most bits (LSBs) in a PTE contains the Physical Frame

Number (PFN). You may assume that all the other bits are unused. The contentsof
“the Page Table are shown below.

Page Table (from entry 0 down to the max size) - FN - )
VA______ —_ — = — b [0x81 —9@000 g P
. . S | [0x00
Po L 1000

2 0x03

The instruction below loads a single byte from virtual address 72 into the register %eax.

This instruction resides at virtual ress 16 within the address space of the process.
16: )mov 72, %eax

In the diagram of physical memory shown on the next page:
1. Put a BOX around the page table and label it.
2. Put a BOX around each valid virtual page (and label them).

3. CIRCLE the memory addresses that get referenced-duriﬁg the execution of the
instruction, including both instruction fetch and data access (assume there is no

TLB).

4. LABEL the memory addresses (that you circled) with a NUMBER that indicates
the ORDER. in which various physical addresses get referenced.
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Physical Memory

0 | 1 2 % 3 4 5 6 7
]7cI" 8 9 ((3})) 11AA] 12 13 14 15 (I7
) —— N
16 17 18 19 20 21 22 23
24 25 26 27 28 29 30 *——_—éﬂ;#L"T-—4——————-__
« 32 33 34 35 36 37 38 39
V PD 0, 4 4 43 44 45 46 47 ]
@ 49 50 51 52 53 54 55
56 57 58 59 60 61 62 63
— 5= & 66 67 68 69 70 71 ;
72 73 74 75 76 77 78 79
80 81 82 83 84 85 86 87 1
88 89 90 91 92 93 94 95
— 06 97 98 99 100 101 102 103 T
104 105 106 ,' 107 108 109 110 111
112 113 114 115 116 117 118 119 ‘g>
120 121 122 123 124 125 126 127
128 129 130 131 132 133 134 135
136 137 138 139 140 141 142 143
144 145 146 147 148 149 150 151 ‘ﬁ;
152 153 154 155 156 157 158 159
~ 160 161 162 163 164 165 166 167 —
168 169 170 171 172 173 174 175
176 177 178 179 180 181 182 183 f{~\
184 185 186 187 188 189 190 191
192 193 194 195 196 197 198 199
200 201 202 203 204 205 206 207
208 209 210 211 212 213 214 215 {4
216 217 . 8 219 220 221 222 223
224 225 226 227 228- 229 230 . 231, | ——
232 233 234 235 236 237 238 239 c;;’
\/}>ES 240 241 242 243 244 245 246 247
248 249 250 251 252 253 254 255
-




9.

Functions in Assembly

——

Consider the given C function and its corresponding assembly code.

~  C Function Assembly Routine
proc:
1 pushl %ebp ]
—D2 movl %esp, %ebp
13 subl $24, %esp
4 subl 54, oeSp
TS5  leal  -12(% ebp), %eax
, , 6 pushl %eax
Int proc(void) 7 leal —-16 (%ebp), %eax
{ 8 hl %
o pu? 'oeax .
# .LCO is pointer to string "%$x %x"
scanf ("$x sx", &y, &x);
rebnrn 2y S— 9 pushl $.LCO
] 10 call scanf
) ffi 11 addl 516, %esp
12 movl —-12 (%ebp), %edx
13 movl -16 (%ebp), %eax
14 subl %eax, %edx
15 movl %edx, %eax
16 leave
17 ret.

Assume the procedure proc starts executing with the following register values ie.,
these are the register values before line 1 in proc is executed.

Register [ Value
%esp 0x80040
%ebp 0x80060

Suppose proc calls scanf (line 10), and that scanf reads values 0x4 6 and 0x53 from
the standard input. Assume that the string “$x $x” is stored at memory location

X

0x300070. Write all values in hexadecimal.

Oxsho3C
DX 80620

(c) At what address is local variable x st?red? DR /' @&E 5 =

(d) At what address is local variable y stored? [ // )
e —b
e) What is the value of reglstefter leave (line 16) is e ecuted?
g

(a) ‘What value does $ebp get set to on line 27

(b) What value does $esp get set to on line 4?




