Shared memory

Algo lecture 21
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® test-and-set(R): t = R; R ::J; return ¢
X’d‘. ® fetch-and-add(R,z): t := R; R := R + z; return ¢

® compare-and-swap(R.z,y): if R = x then R := y; return true;:
else return false; endif;

— load-link( R) /store-conditional (R, z): Load-link returns the cur-
rent value of the specified register K. A subsequent store-conditional
to the same register will store a new value z (and return true)



Mu+ua\ -QX'C.l“I-C,HJV\

< bEntry> — <Critical Section> — <BErit> — <Remaining Code>

/‘,\

0“‘\‘3 1 s cocivol

A6\ Q.. -.



Algorithm 5.3 Mutual Exclusion: Test-and-Set

Input: Shared register R := 10
<Entry>

Rgi 1: repeat
-—‘-> 2: 7 := test-and-set(R)
":0 3: until r =0
.—-§ <Critical Section>
—y 4 ...
=7 <Exit>
9 5:_B. = ()
<Remainder Code>
§
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Algorithm 5.3 Mutual Exclusion: Test-and-Set

Input: Shared register R := 10
<Entry>

1: repeat P ‘) (—-
2. r:= test-and-set(R) &= [/é—- r.“—O . Qgi
3: until z =10

< Critical Section>

4: ...

<Exit>

5 R:=0

<Remainder Code>
6
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Algorithm 5.5 Mutual Exclusion: Peterson’s Algorithm

Initialization: Shared registers Wy, Wy, 11, all mitially 0.
Code for process p; ,i={0,1} L:l'
<Entry> -

1 Wg:=1 =1
2: HAZ. 1 —ﬂ - 0 ":’To: 1 —r‘- P \\'o
3: repeat until I =i or Wy =0 == =oVW,* 0

<Critical Section> :l

4: ...
<Exit>
5 W, =10
<Remainder Code>
6: ...
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Algorithm 5.5 Mutual Exclusion: Peterson’s Algorithm

Initialization: Shared registers Wy, Wy, 11, all mitially 0.
Code for process p; ,i={0,1}

<Entry>

* L WL
e 2. II:=1—1

< Critical Section

4: ...
<Exit>

5 W, =10
<Remainder Code>
G:
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Save and Collect

-

Processors

write

collect

registers:
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Problem of the order of operations
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Algorithm 5.8 Collect: Simple (Non-Adaptive) Solution

Operation STORE(val) (by process p;) :

1: R; := val
Operation COLLECT:
2: for i :=1 to n do

3: Viip:) = R;

4: end for
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Algorithm 5.9 Splitter Code
Shared Registers: X : {L}U{l.....,n}; Y : boolean

Initialization: X = 1;Y := false

Splitter access by process p;:

. X =1

. ; las¥ yode wat
2: if ¥ then o ¢

3: return gight, &%‘Sﬁs x -~ L
4

- else

Y := true Y:‘“v..g =) r&"\mrs ';51\4

1t ;\-’:_;I'hf*u

returp stop Y: #\u => 'i‘\k"s S+°P

else

W= 0N AR S

return left

10:  end if i*- AQQS V\9+ v C’hx\m ,JC-P'"

11: end 1if




Algorithm 5.9 Splitter Code

Initialization: X = 1;Y := false

Shared Registers: X : {1} U{l....,

Splitter access by process p;:
1: X (=1

®2:. if ¥V then
3:  return right

® 4. else

5. Y :=true
6 if X =i then
7 return stop
8 else
9 return left

10: end if
11: end if

n}; Y

"+ boolean




Algorithm 5.9 Splitter Code

Shared Registers: X : {1} U{l.....,n}; Y : boolean
Initialization: X = 1Y = {glse
Sp]itter access by process p;: P
X =i o
02 if Y tllEIl 4. Sy
3:  return right 2.
4: else
5 Y = true °
6: 1if X =1 then 5, Yg‘h (4
7 return stop
8: else 5. f?\k’h
0: return left C‘-‘

10: end if
11: end if
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Algorithm 5.9 Splitter Code
Shared Registers: X : {L}U{l.....,n}; Y : boolean

Initialization: X = 1;Y := false

Splitter access by process p;:

. X =1

. ; las¥ yode wat
2: if ¥ then o ¢

3: return gight, &%‘Sﬁs x -~ L
4

- else

Y := true Y:‘“v..g =) r&"\mrs ';51\4

1t ;\-’:_;I'hf*u

returp stop Y: #\u => 'i‘\k"s S+°P

else

W= 0N AR S

return left

10:  end if i*- AQQS V\9+ v C’hx\m ,JC-P'"

11: end 1if




Algorithm 5.9 Splitter Code

Shared Registers: X : {L}U{l,...,n}; Y : boolean
Initialization: X = 1;Y := false

Splitter access by process p;:
1 X =1 PO
2: if Y then
3:  return right X . O
4: else . - . -
5 Y :=true 3. Y— M s( 2. Y-.G“sg
6 if X =i then P 5. V=
7 return stop
8:  else 6: "4 si i¢ y
0: return left
10:  end if
11: end if




Algorithm 5.13 Adaptive Collect: Binary Tree Algorithm

Operation STORE(val) (by process p;) :
1: R; := val
2: 1f first STORE operation by p; then

- W

10:
11:
12:
13:
14:

15:

© e e m

v := root node of binary tree
« := result of entering splitter S(v);
Mg(y) := true
while o # stop do
if o ®eft then
v := left child of v
else
v := right child of v
end if
a := result of entering splitter S(v);
Mg(y) := true
end while

sw) =1

16: end if @&@*



Operation COLLECT:

Traverse marked part of binary tree:
17: for all & ed sphitters S do

18: if .Zﬂ% 1 then

10: 1:=A4g: Vip;) =R,

20: end if @ b

21: end for
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