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PRP Locks

x Flight System’s partition is: guaranteed fast
x Bound on preemption based on data structure size

x Situational awareness: partition access is slightly slower
out is still-bounded in-time
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INnspiration from Iransactions

x Atomic replacement for locks
x Automatic serializability - detection
x  Runtime monitoring

x Aborts - ability to rollback
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PRP: Two Options

x \Write Buffering
x All updates buffered : memory is always consistent
x \Write L.ogging

x Updates to shared memory : undo log allows
reversion to consistent state of memory
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Write Buttering

synchronized(lock){
foo.a = X
f00.b = V;
foo.c = 7;
foo.a = W;
if(foo.b+4 > foo.a)
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set to acquired

Write Buﬁering @ in WB mode

synchronized(lock){
f00.a = X;
foo.b = V;
f00.C = Z;
foo.a = W;
if(foo.b+4 > f00.a)

} - Suffer
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set to acquired

Write Buffering @ n WB mode

synchronized(lock)f

fo0.a = X;

f00.b = V;

f00.C = Z;

foo.a =W;

if(foo.b+4 > foo.a) foo.a , x
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set to acquired

Write Buffering @ n WB mode
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set to acquired

Write Buffering @ n WB mode
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foo.a = W; foo.b , vy
if(foo.b+4 > foo.a) foo.a , x
} Suffer
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| , @ set to acquired
Write Buffering n WB mode

synchronized(lock){
fo0.a = X;
foo.b = v; foo.a, w
f00.C = Z; foo.c , z
f00.a = W; foo.b , vy
if(foo.b+4 > foo.a) foo.a , x
} Suffer
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set to acquired

Write Buffering @ n WB mode

synchronized(lock){
f00.a = X

f00.D =Y; foo.a, w
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if(foo.b+4 > foo.a) foo.a , x
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set to acquired

Write Buffering @ n WB mode

synchronized(lock){
f00.a = X
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set to acquired

Write Buffering @ n WB mode

synchronized(lock){
f00.a = X

f00.D =Y; foo.a , W
f00.C = Z; f00.C . Z
f00.a = W; foo.b,y

if(foo.b+4 > foo.a) foo.a , x

b Commit Buffer
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set to acquired

Write Buffering @ n WB mode

synchronized(lock){
foo.a = X;

100.D =; foo.a , w
100.C = Z; foo.c, z
100.8 = W; foo.b , y

if(foo.b+4 > foo.a) foo.a , x

b Commit Suffer

Set lock mode to commit
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Acquisition by higher priority
thread

@Y WEB

foo.a, w

OOC /

High Priority f00.b |y
Thread f00.a . X
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Acquisition by higher priority
thread

@
T 2.9 W
fo ,Z

High Priority for w v
Thread fc D.a X
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Acquisition by higher priority
thread

el
T 2.9 W
@ 57

High Priority TN
Thread T NO priority boosting!

High Priority Thread
Acquires Lock
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Miain Memory

High Priority " fooib v
Th read fo0.a X
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Acquisition by higher priority
thread

@< Commit

Miain Memory

T foo.a, w
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High Priority f00.b |y
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Acquisition by higher priority
thread

oW prlorlty thread

@< Commit
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oW prlorlty thread

@Y Commit
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Acquisition by higher priority
thread

low prlorlty threado
@Y Commit /
T foo.a, W
foo.c , z
H|gh DFiOri’[y foo.b Y
Thread fo0.a X
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Acquisition by higher priority
thread

low prlorlty threado
@Y Commit /
T foo.a, W
foo.c , z
H|gh DFiOri’[y foo.b Y
Thread fo0.a X
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Acquisition by higher priority
thread

low prlorlty thread

0. i
i /
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H|gh DFiOri’[y foo.b Y
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Acquisition by higher priority
thread

low prlOrlty thread

0 i /

T foo.a , W
& foo.c , z
H|gh DriOrity ':OO.b Y

Th read fo0.a X
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@Y Commit
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thread

low prlorlty threado

@Y Commit

T foo.a , W
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Acquisition by higher priority

thread

low priority: thread

@Y Commit

N\

T foo.a , W
foo.C , Z
H|gh DriOrity foo.b Y
Thread fo0.a X
High Priority Thread
Acquires Lock
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Complexity Costs - Write
Buffering Low Priority hreao

x Reads: log(size of buffer) --=use RB tree
x \Writes: log(size of buffer)
x Commit: size of buffer == nested commit: n log(n)

x Acquisition: constant it thread not flushing bufter, size of
ouffer + context switches otherwise

x \Memory: size of buffer
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Write Logging

synchronized(lock)$
f00.a = X;
f00.b = V;
f00.C = Z;
foo.a = W;
if(foo.b+4 > foo.a)

}

Main

foo.a Tfoo.b foo.c P
Memory FUI
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| , @ set to acquired
Write LOgglﬂg in WL mode
synchronized(lock){
f00.a = X;
foo.b = V;
f00.C = Z;

foo.a = W;
if(foo.b+4 > f00.a)

o | og

Main

foo.a foo.b foo.c
Memory FI]I
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| , @ set to acquired
Write LOgglﬂg in WL mode

synchronized(lock){
f00.a = X;
f00.b =N;

if(foo.g+4 > foo.a) foo.a , 1

Log

Main

foo.a foo.b foo.c
Memory FI]I
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| , @ set to acquired
Write LOgglﬂg in WL mode

synchronized(lock){
f00.a = X;
foo.b = v;
f00.C =
foo.a = W; foo.b, 2
if(foo.b+4 > foo.a) foo.a , 1
} L og
Main foo.a foo.b foo.c
Memory Flll
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| , @ set to acquired
Write LOgglﬂg in WL mode

synchronized(lock){
f00.a = X;
foo.b = v;
f00.C = Z; foo.c , 3
fo0.a = foo.b , 2
if(foo.b+4 >\foo.a) foo.a , 1
} Log
Main foo.a foo.b foo.c
Memory FI]I
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set to acquired

Write LOgglﬂg in WL mode

synchronized(lock){
f00.a = X
100.0 =y; foo.a , X
100.C = Z; foo.c , 3
100.8 = W; foo.b , 2
f(foo.b+4 > fo0.a) T

- Log

Main

foo.a foo.b foo.c
Memory FI]I
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set to acquired

Write LOgglﬂg in WL mode

synchronized(lock){
f00.a = X
100.0 =y; foo.a , X
100.C = Z; foo.c , 3
100.8 = W; foo.b , 2
f(foo.0+4 > foo.a) T

- Log

Main

foo.a foo.b foo.c
Memory FI]I
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set to acquired

Write LOgglﬂg in WL mode

synchronized(lock){
f00.a = X
100.0 =y; foo.a , X
100.C = Z; foo.c , 3
100.8 = W; foo.b , 2
f(foo.b+4 > foo.a) T

- L og

Main

foo.a foo.b foo.c
Memory FI]I
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set to acquired

Write LOgglﬂg in WL mode

synchronized(lock){
f00.a = X
100.0 =y; foo.a , X
100.C = Z; foo.c , 3
100.8 = W; foo.b , 2
f(foo.b+4 > foo.a) T

}  Commit Log

Main

foo.a foo.b foo.c
Memory FI]I
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Acquisition by higher priority
thread

Miain Memory

High Priority. fasb
Thread fo00.a
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Acquisition by higher priority
thread

@

Miain Memory

T 00.a , X
foo.c , 3

High Priority foo.b 2
Thread foo.a, 1
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Acquisition by higher priority
thread

oW prlorlty thread

@< WL

T foo.a , X
foo.c , 3

High Priority foo.b 2
Thread foo.a, 1
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Acquisition by higher priority
thread

oW prlorlty thread

@Y WL

T foo.a , X
foo.c , 3

High Priority foo.b 2
Thread foo.a, 1
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Acquisition by higher priority
thread

low prlorlty threao
@i a0
T foo.a , X
foo.c , 3
H|gh DFiOri’[y foo.b , 2
Thread foo.a, 1

F L
Systems LLC




Acquisition by higher priority
thread .
B00st Main Memory

low priority: thread
@Y S /
T (} foo.a , X
foo.c , 3
H|gh DFiOri’[y foo.b , 2
Thread foo.a, 1
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Acquisition by higher priority
thread

Miain Memory

Boost
low priorty thread

S

T (; foo.a , X
foo.c , 3

High Priority foo.b 2
Thread foo.a, 1
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Acquisition by higher priority
thread

Miain Memory

Boost
low priority: thread

S

T foo.a , X
& f00.Cc , 3
H|gh DriOrity ':OO.b , 2

Thread foo.a, 1
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Acquisition by higher priority
thread

Miain Memory

Boost
low priority: thread

YWL

T foo.a , X
& f00.Cc , 3
H|gh DriOri’[y ':OO.b : D

Thread foo.a, 1
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Acquisition by higher priority
thread

Miain Memory

Boost
low priority: thread

YWL

T foo.a , X
f00.Cc , 3
H|gh DriOri’[y ':OO.b : D

\\\

Thread

foo.a, 1
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Acquisition by higher priority
thread

Miain Memory

Boost
low priority: thread

YWL

T foo.a , X
f00.Cc , 3
H|gh DriOrity ':OO.b D

Thread

\\\\

foo.a, 1
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Acquisition by higher priority
thread

Miain Memory

BOo0st
low priority: thread

=

T 00.a x/
foo.c , 3/
High Priority foo.b 2
Thread foo.a, 1

High Priority Thread
Acquires Lock i
i1

Systems LLC




Complexity Costs - Write
| ogging Low Priority Thread

» Reads: constant

x \Writes: read + log(size of write l0g)

x Commit: constant

x Acquisition: size of write log + context switches

x Memory: size of write 1og

Fiji

Systems LLC




Questions?
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