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Relevant work (w = 9):
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Residence time: '
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Relevant Work

1 Suppose my size = 1
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Observations:
» at most one recycled job at a time

» recyclings occur only when no relevant work
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SOAP Insight #2:
Vacation Transformation

Replace recycled jobs with server vacations
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Vacation Transformation

X; = service a job receives in I;

- A E[X§]+E[X7]+E[X7]
ELUL71 =5 1— AE[X,]

(Fuhrmann and Cooper, 1985)

|0 wp.
|3 W.D.

10 wp.
7  W.p.

Wl WIN WIN W[
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Relevant work (w = 7):

E[U[7]] = ???
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A E[XZ]+E[X:]+E[X5]
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Waiting time:
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Bucketed SRPT
Gl

Question: given number of priority levels,
which job sizes go in which size buckets?
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Two Buckets

X = bounded Pareto on [1,10°] with a = 1
t = threshold between buckets

Bucketed SRPT

E[T]

10 — t=10!
106_

10°1 /// — b= 102
v /// — t=103
103+ «

102 / t = 104

1F
0 t=10°
0 0.7 09 097 099 0.997 0.9990




Two Buckets

X = bounded Pareto on [1,10°] with a = 1
t = threshold between buckets

Bucketed PSJF

E[T] (no “upgrades”)
107} — t =101

10% / — t =107
4 —

: // — t=10°

102/ t =107

1F
0 t=10°
0 0.7 09 097 099 0.997 0.9990
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Gittins vs. SERPT

Gittins
E[min{X —a,A} | X > al
r(a) =sup

A>0 P[X—CZSA‘X>CI]

Al\/ﬁnimizes E[T], but can be intractable

SERPT
r(a)=E[X—a|X >da]
ASimple, but no E[T] guarantee

Question: is there a simple policy
with near-optimal E[T]?
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Monotonic SERPT

rank

age

1 w.p.
X = W.D.
14  w.p.

W= W= W=
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Monotonic SERPT

1 wp.
X =46 wp.
14 w.p.

c
1 6 14 48

M-SERPT is like SERPT, Theorem:
but never goes down

W= W= W=

E[ T of Gittins]

E[T of M-SERPT] _
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Full SOAP Definition

A SOAP policy is any policy expressible by a
rank function of the form:

size, class, etc.

descriptor X age — rank

FB SRPT
ro(a) = a re(a) = x-a

Descriptor can be anything that:
* does not change while a job is in the system
» is i.i.d. for each job

50
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FAQ:
What isn’t a SOAP policy?

changes when not in service
depends on system-wide state

* Non-FCFS tiebreaking
Excludes: EDE accumulating priority, PS
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w,(a)= sup r(b)

a<b<x
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Worst Future Rank

w,(a) = SLblp r(b)
aslb<x

rank
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contains age 0, else start with i = 1
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Relevant Intervals

I.[w] = ith interval when r(a) <w

rank
f\

B

age

Detail: start with i = O iff first interval
contains age 0, else start with i = 1

Detail: interval can be empty

o4



SOAP Analysis: One Descriptor



SOAP Analysis: One Descriptor

Worst Future Rank
Wx(a) = sup r(b)

a<b<x

Relevant Intervals

I.[w] = ith interval when r(a) <w

55



SOAP Analysis: One Descriptor

3 > BLX [w, )]
(1 o pO[Wx])(l o pnew[wx])

_I_JX da
0 1_pnew[Wx(a)]

Worst Future Rank
Wx(a) = sup r(b)

a<b<x

E[T,]=

Relevant Intervals

I.[w] = ith interval when r(a) <w

55



SOAP Analysis: One Descriptor

3 > BLX [w, )]
(1 o pO[WxD(l o pnew[wx])

_I_JX da
0 1_pnew[Wx(a)]

Worst Future Rank
Wx(a) = sup r(b)

a<b<x

E[T,]=

Wy = w,(0)

Relevant Intervals

I.[w] = ith interval when r(a) <w

55



SOAP Analysis: One Descriptor

3 > BLX [w, )]
(1 o pO[WxD(l o pnew[wx])

_I_JX da
0 1_Pnew[Wx(a)]

Worst Future Rank
Wx(a) = sup r(b)

a<b<x

Wy = w,(0)

E[T,]=

Relevant Intervals

I.[w] = ith interval when r(a) <w

X;[w] = service a job receives in I;,| w ]

55



SOAP Analysis: One Descriptor

3 > BLX [w, )]
(1 o pO[Wx])(l o pnew[wx])

_I_JX da
0 1_Pnew[Wx(a)]

Worst Future Rank
Wx(a) = sup r(b)

a<b<x

Wy = w,(0)

E[T,]=

Relevant Intervals
I.[w] = ith interval when r(a) <w

X;[w] = service a job receives in I;,| w ]
polw] = AE[Xy[w]]

55



SOAP Analysis: One Descriptor

3 > BLX [w, )]
(1 o pO[Wx])(l o pnew[wx])

_I_JX da
0 1_Pnew[Wx(a)]

Worst Future Rank
Wx(a) = sup r(b)

a<b<x

Wy = w,(0)

E[T,]=
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pnew- .
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SOAP Analysis: Complete
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