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Optimization Services

Framework for optimization in a
distributed computing environment

or in a compute cloud j
PR <+ |
A XML schemas for communicatingt=—= )

Solvers

i 0|
'
il
0

I instancegJSil
i options@Sol. _ User
I results@Srl). Interface

A Implementation (CQIR)

A Connects to CODR and other

thirdparty linear, integer and

nonlinear solvers
I ClpCbglpopt S YMPHONY, ¢é
i GlpkCplexGurohiMatlab é Corbolrate

I CSDbP databases
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MNarables

I <variables _

| numberOfVariables
| :II 10" >

<var mult =" 10"
type: [1] CI Ib: [1] OII
ub="1000"/>

</variables>

Sets up 10 continuous
variables with 1b=0
andub=1000

InstanceData [+ ——[=F- |
-—

______________

Note:
Name attribute is optional
Variables identified by index
(i.e., position number)

N
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OSiL Matrix and cone extensions

Matrices

| ] attributes

| numberQfMatrices |

1 .
r-- matrices
=

_________________

| (= attributes
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z | numbeerCones| |

__________

r-4 cones | |
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Defining a positive semidefinite mat

<conexniumberOfCongd ">
<semidefiniteConamberOfRow2"numberOfColumtig"/>

</cones>

<matrixProgrammnmng
<matrixVariablasmberOfMatrix¥dr">

<matrixVanumberOfRows2'numberOfColunm&"
lbConelaxX'0"/>

<matrixVariables

</matrixProgramnmng
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Instance alterations

A Solver sees a different problem than formulated in the modeli
environment and instantiated in the OSIL file

A Modifications
I (e.g., Posiptimality analysis, cut/column generation)

A Realttime data
A Stochastic data
A Disjunctions

A Often change is incremental

A Smaller problem representation; faster file transmission

A Reuse schema elements and exploit synergies

A Separation of location and data process (What is changed? v
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Modifications
A Substitute deleteA, add

I Order matters to avoid ambiguity
I Variables, objectives, constraints
I Linear and quadratic coefficients
I Nonlinear expressions

I Matrix elements

A Substitute List of instance elements: values
A Delete List of instance components
AAdd Just | i ke ficoreo
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Realtime data and stochastic programm

A Some instance elements are generated by
I real time data lookup
I stochastic processes

A List of alterable instance elements
I Extensible catalog
(variable lower/upper bound, LP coeffisient,é )

A Description of generator
I Real time: URI, XPath

I Stochastic programming: random variables or vectors
correlation and other complications
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Disjunctions

A Variables / objectives / constraints / terms
selectively activated (or deactivated)

A Example:

I If conditio@ holds,
Athen0¢x,¢5; g O O
Aelse 5¢x,¢10; g O O

A Similar to a list of modifications
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| E attributes

Examples:
—| IinearConstraintCoeﬂic:ient <Variableidxl" a ﬂmr‘ a lj e L‘JS € K 5
<objectiveidx @ &ttrI' c¢oefé coefldd a M€ K B
E— <constraintidxI & mtél' a f 0 € K H
<linearConstrainCoefficiemowldxd & sofldX’ & o € K

(l.l pdateableProblemComponent - ; _E_ F

O5SnLNode

0OSnLCHode

matrixElement
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The <modifications> element

- /1
InstanceModifications

B attributes

| & sttributes

| numberOfUpdates

| ModificationUpdates

|

|

|

1 substitutions r— - —— ———"—"— |

"""""""" UpdateableProblemComponent (extension

' | — | -

: | 1 vpdate [y {78 -

— | e | e 1
+ modifications [=——| i

L seesmmsssmmsses | . | B attributes |

: B | yalue | |

| | |
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Deletions and additions

ModificationAdditions

attributes |

-L-

"
Lo
. 1

| meeemca—co
-2 constraints |

______________________________

___________________
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The ealTimeDataelement

sttributes

................

realTimeData [— IR

.....................

~uri

" uriAlias

<sourceXPath
I Written in XPath (XML query langy

I Assumed to return a single node f
an XML document
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Disjunctions

Disjunctive 5et

B attributes

| numberomisjunctiveTerms

DisjunctiveModifications

B sttributes |

< disjunction [%]4~—
'.'.'.'.'.'.'.'.'.'.'.L;.'.

| Updateable ProblemComponent (extens |

|
-5 @ |
|

|
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Stochasti@data

A Scenaribased modelling
I Condensed representation of the deterministic equivalent
I Finite fixed discretization

A Nodebased modelling

I Random problem dimensions

A Distributiebased modelling

I Discrete or possibly continuous distributions

I Recourse problems
A All constraints hold with probability 1

I Chance&onstraints
I Integrated chancenstraints

I Stochastiprogramming under ambiguity
A Partial description of distributions

A Robust optimization
T Only support of random variables known
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Timing issues

A Stochastic data
I Time structure (stages / periods)
I Nonanticipativity
A Realime data
| Before instance Is transmitted
| Before remote solver is started
I Whenever accessed by algorithm
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Dynamic structure (time stages

= sttributes |
| numberQfStages

B atiributes

..............

attributes

e :

_____________
..............
i
'
..............
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Scenario trees

ScenarioTree-2016-10-05 |

aftributes |

.......................

__________________

;- stochEl
" S e YL
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NodalTree-2016-11-24 [

B attributes

numberOfliodes

[Footiose &

otNode-2016-11-24

B attributes

Nodal trees

e
e~ =]

NodeModifications-2016-10-05

[
|
| 3 attributes |
|

| baseRef !
i
|J_..._
L
{ shode [
e
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Distributions (used in implicit trees

sitribuies

tochasticDistributior

| DiscreteDistributionGroup |-
| —(Jnivariate:‘isuibutienC—f:u: F— 332 since version 1.0.0
zance version 100 ContinucusDistributionGroup |-

—{,multivariateDiscrete

| disributions. £

 bivariateNormal

DistributionGroup B H — -
- - : —(T\.h.ltlu'anatr:Dlsm'.:L.n:nGmuc :

—{,multivariater-lonnal

amultivariateT [+]

'''''''''''''''

0. .

L{(MatrixvsluedDistributionGroup |5
—(Dis!.ributj:rTransf;rms:i:'Er:up

|

|

|

| -
| i +|
|
D e = S W= e 53
| f the dat ctid
|

|

|
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Implicit event trees

sitributes \

attributes ‘

r-3 stochEl [} ---=---{4 ~i3 @ \
............. =
0.
-4 block }——+ 1 o
‘ 0. p-iar I
| implicitiree C}—— 0.
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Transformations

A Random variables separated from model entities

A Linked to stochastic problem elements by transform
(linear ononlinear)

A Useful for factmodelsand other stochastic processes
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