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Description

This part describes the general approach to UF modeling in the Camel release 2.0 with specific examples and explanations of supported features.

Utility Function Formula

The formula of the UF can be provided in the application's Requirement Model: i.e. in the Optimisation Requirement section:

optim sation requirement maxUtility{
vari abl e FCRMetricModel . Utility

}

As you can see above, the UF itself is modeled as Variable, which then can contain the actual UF definition:

[lutility function

variable Utility{
tenplate WilityTenpl ate
formula: ('0.5 * (AppActCardinality * RT_AVG AppCardinality/100)) + 0.5 * ((AppActCardi nality/AppActPrice)/

(AppCardinal ity*AppPrice))"')
}

The definition consists of the following parts:

* template

This is actually not really used within the UF code, but must be provided in the Camel as a mandatory part. Example:

tenplate UilityTenpl ate{
attribute utility
uni t FCRUni t Model . Doubl e
direction 1
val ue type FCRTypeMdel . Doubl eRange

e formula

The main part of the UF definition. Contains the mathematical formula for the Function. The arguments of the function can be various types
(metrics, variables, attributes of Node Candidates). Supported list of arguments can be found in section Supported arguments



It is necessary to use annotations from MetaDataSchema.camel concepts to indicate a type of variable/Node Candidate attribute and also to
indicate a kind of requirement.

melodic-mms.camel

Example:

neasurabl e attribute cardinality [ MetaDat ahMbdel . MELODI CMet adat aSchena. nel odi c_r equi renents.
m cardi nal i ty]

Constraints

Constraints can be used in a requirement model section of Camel Model as slo.

sl o M nCoresSl o constraint GenontConst rai nt Mbdel . Wor ker Cor esGr eat er ThanM ni nunCor es

and can be modeled in the a constraint model section of Camel Model.

constrai nt nodel GenontConstrai nt Model {
vari abl e constraint Wrker CoresG eat er ThanM ni nunCores : Genometri cModel .
Wor ker Cor esG eat er ThanM ni nunCor es > 0. 0}

It is possible to create, among others, a variable constraint and a metric constraint. The variable constraint will be the converted to the constraint in the CP
Model and it contains the variable with a formula.

vari abl e Wor ker Cor esG eat er ThanM ni nuntCor es{
tenpl ate CoresTenpl ate
formula: ('WorkerCardinality * WorkerCores - M ni nunCores')

The metric constraint is a constraint that is used in the EMS to trigger reconfiguration. The "main" part of a metric constraint is a composite metric context:

conposite nmetric context AvgMenoryUtili sationContext{
netric MetricTenpl at eCanel Model . Met ri cTenpl at eModel . Aver ageRAMUt i | i sati on
groupi ng per-instance
wi ndow AvgCPUUt i | W ndow
schedul e AvgCPUUt i | Schedul e
obj ect context SnartDesi gnCbj ect Cont ext
conposi ng contexts [ RawmvenoryUtili sati onCont ext]

Supported arguments for the UF/Constraints

e Common variable

It represents variable from CP Model and it may be used both in variable constraints and in utility function formula. It must have indicated a type
by an annotation.


https://confluence.7bulls.eu/download/attachments/1837326/melodic-mms.camel?version=1&modificationDate=1534929229000&api=v2

vari abl e AppCardi nality{
tenpl ate CardinalityTenpl ate
conponent FCRDepl oynent . Conponent _App

}

tenpl ate CardinalityTenpl at e{
attribute cardinality
unit FCRUni t Model . | nt eger
val ue type FCRTypeMdel . | nt Range
}
measurabl e attribute cardinality [ MetaDatavbdel . MELODI CVet adat aSchena. el odi c_requi renment s.
m cardi nal i ty]

Supported types of variables (VariableType in upperware-metamodel module):

CORES (CPU concept in MetaDataSchema)
RAM (RAM)

STORAGE (Storage)

CARDINALITY (Cardinality)

OS (m_os)

¢ Raw Metric

It represents a metric from CP Model and the Metasolver will update its value.

raw metric RT_AVE
tenpl ate AvgResponseTi neTenpl ate

}

tenpl ate AvgResponseTi neTenpl at e{
attribute responseTi ne
unit FCRUni t Model . | nt eger
val ue type FCRTypeMdel . | nt Range

}

* Composite Metric

It connects many metrics into one. It is important to use only metrics in the formula. In CP Model it will be one common metric and its value will by
calculated by EMS and updated by the Metasolver.

conposite nmetric AverageResponseTi ne{
tenpl at e ResponseTi neTenpl at e
formul a: (' nean(RawResponseTi ne)')

}

tenpl ate ResponseTi neTenpl at e
attribute ResponseTi ne
unit Unit Tenpl at eCanel Model . Uni t Tenpl at eMbdel . Seconds
direction 0
val ue type TypeTenpl at eCanel Model . TypeTenpl at eMbdel . Zer oToPosi ti vel nfi ni t yDoubl e

¢ Common variable with current-config flag

It represents values of variables for currently deployed solution. It will be represented as a metric in CP Model and the Metasolver will be
responsible for updating these values (from solution in the CP Model). It can be used like common metric.



vari abl e AppAct Cardinal ity{
tenplate CardinalityTenpl ate
conponent FCRDepl oynent . Conmponent _App
current-config

}

tenpl ate CardinalityTenpl at e{
attribute cardinality
uni t FCRUni t Model . I nt eger
val ue type FCRTypeModel . | nt Range
}
neasurabl e attribute cardinality [ MetaDat aMbdel . MELODI CMet adat aSchena. el odi c_r equi renent s.
mcardinality]:

* Variable with on candidates flag
It is supposed to represent a list of indicated attribute for whole Node Candidates offers. For example, a list for all possible values of ram. It is

currently not supported, because vectors as variables for function are not supported in MathParser (which is a tool used to create and evaluate a
formula of the utility function).

¢ Variable with an attribute of Node Candidate

It represents an attribute of Node Candidate. Possible type of attributes of Node Candidates is currently only PRICE (m_nc_price).

@ This variable will not be a part of the CP Model. It may be used only in a formula of the utility function.

vari abl e AppPrice{
tenplate PriceTenpl ate
conponent FCRDepl oynent. Conponent _App

tenpl ate PriceTenpl at e

attribute price

unit FCRUni t Model . Doubl e

val ue type FCRTypeMddel . Doubl eRange
}

measurabl e attribute price [ MetaDat aMbdel . MELODI CMVet adat aSchema. el odi c_r equi renents. m nc_price] :

* Variable with an attribute of Node Candidate with current-config flag

It represents values of attributes of Node Candidates for currently deployed solution.

@ This variable will not be a part of the CP Model. It may be used only in a formula of the utility function.

vari abl e AppAct Price{
tenplate PriceTenpl ate
conponent FCRDepl oynent. Conponent _App
current-config

}

tenpl ate PriceTenpl at e

attribute price

unit FCRUni t Model . Doubl e

val ue type FCRTypeModdel . Doubl eRange
}

measurable attribute price [ MetaDat aMbdel . MELODI CMVet adat aSchena. el odi c_r equi renents. m nc_price]:
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