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Combinatorial optimization
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Image stabilization

OIS and EIS off - OlSandEISon



http://www.youtube.com/watch?v=xhDW4x5vsfY

Datacenter optimization




Street view
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eep dive



MIP model

min/max c, + c'x

1b < Ax < ub
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Place items
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Indices Constants
Item i = 1..1I double Required(i, r)
Bin b = 1..B double Available(b, r)



Variables
place(i, b) in {@, 1}



Constraints
for item i = 1..1:

>, _ . g blace(i, b) =1

for
for bin b = 1..B:
>._, ¢ Required(i, r) * place(i, b) =< Available(b, r)
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place(i, b) in [@..Copies(i)] int Copies(i)

for item i = 1..1:
2, .. Place(i, b) = Copies(i)
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Indices Variables Constants
Item i = 1..1I place(i, b) in {@, 1} int Copies(i)
Bin b = 1..B double Required(i, r)
double Available(b, r)

Constraints
for item i = 1..1:
>, ., 5 bplace(i, b) = Copies(i)

for

for bin b = 1..B:
>._, ; Required(i, r) * place(i, b) < Available(b, r)

Objective
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surplus(b) in [0@, +inf)

for bin b = 1..B:
>:_,  place(i, b) - >. _, .Copies(i) / B = surplus(b)

Objective
min > . _surplus(b)



Minimize churn




1..Bzi =

1

int MaxChange
bool Placed(i, b)

Placed(i, b) * (1 - place(i, b)) = MaxChange



Multi-dimensional multi-packing with redundancy,
fault tolerance, balancing, and reducing churn
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Benefits



Imperative vs Declarative
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Minimalistic

min/max c, + c'x

1b < Ax < ub
ct ct
1b < X =< ub
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Modular

Constraints
for item i = 1..1:
>, _ ., g blace(i, b) = Copies(i)

for
for bin b = 1..B:
>._, ; Required(i, r) * place(i, b) =< Available(b, r)

for bin b = 1..B:
>._,  blace(i, b) - >. _, Copies(i) / B = surplus(b)

surplus(b) < max_surplus

szl__BZj_:l._IPlaced(i) b) * (1 - place(i, b)) S MaXChange



Encapsulated
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Challenges
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Land

Deploy
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Maintain

Add features




Meet Solve Land Maintain

Redefine
Define Collect data Deploy
Add features
Prototype Implement Monitor

Verify




Meet Solve Land Maintain

1 month +1 year 3 months forever :-)
Redefine
Define Collect data Deploy

Add features

Prototype Implement Monitor

Verify




Time spent

Investigate Implement
GET DATA
DISCUSSION CODE
EXPLAIN

RESULTS
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