APPENDIX B: QNM META-MODEL
META-ENTITIES

META-ENTITY: Arc

NAME ...t Arc

SUBTYPEOF......cciieiveie e

CDIFMETAIDENTIFIER.........ccvveen... QNMO001

DESCRIPTION......ccoveiieeiiiesieeiree e An Arc connects two Nodes in a QNM. Traversal of

an Arc represents completion of a service request at
the FromNode and a new request for service at the

ToNode.
USAGE .....c.oi it
ALIASES ..ot
CONSTRAINTS oo
TYPE oot Associative

INHERITED META-ATTRIBUTES.......

LOCAL META-ATTRIBUTES..............
Description
FromNode
ToNode

INHERITED META-RELATIONSHIPS

LOCAL META-RELATIONSHIPS .......




META-ENTITY: BranchPoint

NAME ..ot BranchPoint
SUBTYPEOF ... Non-ServerNode
CDIFMETAIDENTIFIER........cccvenvnne. QNMO002
DESCRIPTION.....coiiiiiieiiesieeniie s A BranchPoint is a convenient way to represent the
origin or destination of multiple arcs.
USAGE ...ttt
ALIASES ..o
CONSTRAINTS .ot
TYPE oottt Kernel
INHERITED META-ATTRIBUTES.......
Name........ccoooevevviee i, from Node
ID e from Node
NodeType.....cccvevvervrerinnne from Non-ServerNode
LOCAL META-ATTRIBUTES..............

INHERITED META-RELATIONSHIPS
Node.IsConnectedTo.Node

LOCAL META-RELATIONSHIPS .......




META-ENTITY: ClosedWorkload

N Y ClosedWorkload
SUBTYPEOF......ccoieeiieecree e, Workload
CDIFMETAIDENTIFIER.......ccccoueee. QNMO003
DESCRIPTION ....cooeiiiiviieeierieee e An ClosedWorkload is a workload with a fixed
population that circulates among the Servers.
USAGE ..o it
ALIASES ..o
CONSTRAINTS ..ot
TYPE ittt Kernel
INHERITED META-ATTRIBUTES.......
WorkloadName................... from Workload
LOCAL META-ATTRIBUTES..............
NumberOflobs
ThinkTime
TimeUnits

INHERITED META-RELATIONSHIPS
Server.ProvidesServiceFor.Workload

LOCAL META-RELATIONSHIPS .......




META-ENTITY: DemandServiceRequest

NAME ..ottt DemandServiceRequest

SUBTYPEOF ... ServiceRequest

CDIFMETAIDENTIFIER........cccvenvnne. QNMO004

DESCRIPTION....ccociiiiierireiesieenieaniens A DemandServiceRequest specifies the average

service demand (service time multiplied by number of
visits) provided for each workload that visits the

Server.
USAGE ...t
ALIASES ..ot
CONSTRAINTS .vvvvereieiesresie e
TYPE oot Kernel
INHERITED META-ATTRIBUTES.......
WorkloadName................... from ServiceRequest
ServerID.........cccovvveiiinenn, from ServiceRequest
TiImeUnitS .....ccccceevveieeenen, from ServiceRequest

LOCAL META-ATTRIBUTES..............
ServiceDemand

INHERITED META-RELATIONSHIPS

LOCAL META-RELATIONSHIPS .......



META-ENTITY: Node

NAME ..ot Node
SUBTYPEOF ......cccoiiiieiienie e
CDIFMETAIDENTIFIER........cccvenvnne. QNMO005
DESCRIPTION .....coiiiiiiieienie e A Node represents an entity in the
QueueingNetworkModel of the execution
environment that either provides service or
designates model topology.
USAGE ...t
ALIASES ..ot
CONSTRAINTS .vvvvereieiesresie e
TYPE oot Kernel
INHERITED META-ATTRIBUTES.......
LOCAL META-ATTRIBUTES..............
Name
ID

INHERITED META-RELATIONSHIPS

LOCAL META-RELATIONSHIPS .......
Node.IsConnectedTo.Node




META-ENTITY: Non-ServerNode

NAME ...t Non-ServerNode

SUBTYPEOF ......iiiiiiiiieieieeeeees Node

CDIFMETAIDENTIFIER.......cccouenee. QNMO006

DESCRIPTION .....coiiiiiiieienie e A Non-ServerNode represents a Node of the

execution environment that designates model
topology but does not provide processing service.

Name. ..o, from Node
ID e from Node

LOCAL META-ATTRIBUTES..............
NodeType

INHERITED META-RELATIONSHIPS
Node.IsConnectedTo.Node

LOCAL META-RELATIONSHIPS .......




META-ENTITY: OpenWorkload

SUBTYPEOF......cccceviiviennnn

CDIFMETAIDENTIFIER

DESCRIPTION.......ccccvveveenee

.............. OpenWorkload

.............. Workload

.............. QNMO007

............. An OpenWorkload is a workload with a potentially

infinite population where transactions or jobs arrive
from the outside world, receive service, and exit. The
population of the OpenWorkload at any one time is
variable.

INHERITED META-ATTRIBUTES
WorkloadName

.................. from Workload

LOCAL META-ATTRIBUTES

ArrivalRate
TimeUnits

INHERITED META-RELATIONSHIPS
Server.ProvidesServiceFor.Workload
SourceNode.RepresentsArrivalsFor.OpenWorkload

LOCAL META-RELATIONSHIPS



META-ENTITY: QueueingNetworkModel

NAME ..ottt QueueingNetworkModel
SUBTYPEOF ......cccoiiiieiienie e
CDIFMETAIDENTIFIER........cccvenvnne. QNMO008
DESCRIPTION....ccociiiiierireiesieenieaniens A QueueingNetworkModel represents a network of
connected servers that provides processing service for
Workloads.
USAGE ..o i
ALIASES ..ottt
CONSTRAINTS .ovvveeiieiieieniesie e
TYPE ettt Kernel
INHERITED META-ATTRIBUTES.......
LOCAL META-ATTRIBUTES..............
Name
Description

INHERITED META-RELATIONSHIPS

LOCAL META-RELATIONSHIPS .......




META-ENTITY: Server

NAME ...t Server
SUBTYPEOF ......coiiiiiiieie e Node
CDIFMETAIDENTIFIER........cccvenvnne. QNMO009
DESCRIPTION .....coiiiiiiieienie e A Server represents a Node of the execution
environment that provides some processing service.
USAGE ...ttt
ALIASES ..o
CONSTRAINTS .ot
TYPE it Kernel
INHERITED META-ATTRIBUTES.......
NaMe.....coviiiiiiiieeee from Node
ID e from Node
LOCAL META-ATTRIBUTES..............
Quantity
SchedulingPolicy

INHERITED META-RELATIONSHIPS
Node.IsConnectedTo.Node

LOCAL META-RELATIONSHIPS .......
Server.ProvidesServiceFor.Workload




META-ENTITY: ServiceRequest

NAME ...ttt ServiceRequest

SUBTYPEOF ..ot

CDIFMETAIDENTIFIER.......cccouenee. QNMO010

DESCRIPTION .....coiiiiiiieienie e A ServiceRequest specifies either the average

TimeService or DemandService provided for each
workload that visits the Server.

Y PE oot Associative

INHERITED META-ATTRIBUTES.......

LOCAL META-ATTRIBUTES..............
WorkloadName
ServerlD
TimeUnits

INHERITED META-RELATIONSHIPS

LOCAL META-RELATIONSHIPS .......
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META-ENTITY: SinkNode

NAME ..o SinkNode
SUBTYPEOF ..ot Non-ServerNode
CDIFMETAIDENTIFIER........cccvenvnne. QNMO011
DESCRIPTION .....coiiiiiiieienie e A SinkNode represents a Node of the execution
environment that designates where OpenWorkloads
terminate.
USAGE ..o i
ALIASES ..ottt
CONSTRAINTS .ovvveeiieiieieniesie e
TYPE ettt Kernel
INHERITED META-ATTRIBUTES.......
Name........ccoooeiiieee, from Node
ID o, from Node
NodeType......ccoovviiiveiinnnne from Non-ServerNode
LOCAL META-ATTRIBUTES..............

INHERITED META-RELATIONSHIPS
Node.IsConnectedTo.Node

LOCAL META-RELATIONSHIPS .......
SourceNode.lsPairedWith.SinkNode
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META-ENTITY: SourceNode

NAME ...t SourceNode
SUBTYPEOF ..ot Non-ServerNode
CDIFMETAIDENTIFIER........cccvenvnne. QNMO012
DESCRIPTION .....coiiiiiiieienie e A SourceNode represents a Node of the execution
environment that designates where OpenWorkloads
originate.
USAGE ..o i
ALIASES ..ottt
CONSTRAINTS .ovvveeiieiieieniesie e
TYPE ettt Kernel
INHERITED META-ATTRIBUTES.......
Name........ccoooeiiieee, from Node
ID o, from Node
NodeType......ccoovviiiveiinnnne from Non-ServerNode
LOCAL META-ATTRIBUTES..............

INHERITED META-RELATIONSHIPS
Node.IsConnectedTo.Node

LOCAL META-RELATIONSHIPS .......
SourceNode.IsPairedWith.SinkNode
SourceNode.RepresentsArrivalsFor.OpenWorkload
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META-ENTITY: TimeServiceRequest

NAME ...t TimeServiceRequest

SUBTYPEOF ... ServiceRequest

CDIFMETAIDENTIFIER.......cccouenee. QNMO013

DESCRIPTION .....coiiiiiiieienie e A TimeServiceRequest specifies the average service

time and number of visits provided for each workload
that visits the Server.

INHERITED META-ATTRIBUTES.......
WorkloadName................... from ServiceRequest
ServerID.......cccccovvevieiinennn. from ServiceRequest
TiMeUnits ......c.ccooveevineinnn, from ServiceRequest

LOCAL META-ATTRIBUTES..............
ServiceTime
NumberOfVisits

INHERITED META-RELATIONSHIPS

LOCAL META-RELATIONSHIPS .......

B-13-



META-ENTITY: Workload

NAME ...t Workload

SUBTYPEOF ..ot

CDIFMETAIDENTIFIER.......cccouenee. QNMO014

DESCRIPTION .....coiiiiiiieienie e A Workload represents a collection of transactions or

jobs that make similar service requests from servers in
the queueing network model.

INHERITED META-ATTRIBUTES.......

LOCAL META-ATTRIBUTES..............
WorkloadName

INHERITED META-RELATIONSHIPS

LOCAL META-RELATIONSHIPS .......
Server.ProvidesServiceFor.Workload
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META-ATTRIBUTES

META-ATTRIBUTE NAME ................ ArrivalRate

CDIFMETAIDENTIFIER........cccveevnne. QNMO015

DESCRIPTION....ccuecieiiierieeiesienieannens The average rate at which transactions or jobs arrive
from the outside world, receive service, and exit.

USAGE ...ttt

ALIASES ..ottt

CONSTRAINTS .vviieeiieiieie et

DATATYPE....cooieeeeece e Float

DOMAIN ..ot 30

LENGTH v

ISOPTIONAL ...coveiveieieeie e False

META-ATTRIBUTE NAME ................ Description

CDIFMETAIDENTIFIER........cccueunne. QNMO016

DESCRIPTION.....ccoivieiieeiiieiree e A textual description of an entity.

USAGE ...ttt

ALIASES ..ottt

CONSTRAINTS .vvivieiierieie e

DATATYPE....ccoiiiieiiiiieeeec e String

DOMAIN ..ot

LENGTH cooviiiiieieescee e VARIABLE

ISOPTIONAL ...covevvveieiieecie e True

META-ATTRIBUTE NAME ................ FromNode

CDIFMETAIDENTIFIER........cccvenuene. QNMO017

DESCRIPTION.....ccoeiveireiieecieesiee e The ID of the origin Node of an Arc.

USAGE ...ttt

ALIASES ..ot

CONSTRAINTS .vviiiiiieiieie e

DATATYPE...ccooii e Integer

DOMAIN ..o 30

LENGTH ot

ISOPTIONAL ...cvveviieiieiiieiesieenie e False
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META-ATTRIBUTE NAME ................ ID

CDIFMETAIDENTIFIER........cccceune. QNMO018
DESCRIPTION.....ccciiiiiiieeiie e, A unique identifier for a QNM entity.
USAGE ...t

ALIASES ..ottt

CONSTRAINTS .vviieeiieiieie et

DATATYPE. ..o Integer

DOMAIN ..ot 30

LENGTH v

ISOPTIONAL ...oovviiieeiiiesiie e False

META-ATTRIBUTE NAME ................ Name
CDIFMETAIDENTIFIER........cccueunne. QNMO019
DESCRIPTION.....ccoiiiiiieeiie e, The name of a QueueingNetworkModel entity.
USAGE ...t

ALIASES ..ottt

CONSTRAINTS .vvivieiierieie e

DATATYPE....coiiiiiiieee e String

DOMAIN ..ot

LENGTH cooviiiieieie e 32

ISOPTIONAL ...oovveiiiieiieiiee e True

META-ATTRIBUTE NAME ................ NodeType
CDIFMETAIDENTIFIER........cccueunne. QNMO020
DESCRIPTION.....ccoviiiiieiiie i The type of a Non-ServerNode.
USAGE.....iiieiiere e

ALIASES ..ottt

CONSTRAINTS .ovviiveiieiieienie e

DATATYPE....coiiiieiieiiie e Enumerated

DOMAIN ...ooieiiecie e Source | Sink | Branch
LENGTH .o

ISOPTIONAL ...oovviiieeiiieciie e False
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META-ATTRIBUTE NAME ................ NumberOflobs

CDIFMETAIDENTIFIER........cccvenvnne. QNMO021

DESCRIPTION ....cocuiiiiieienie e The fixed population that circulates among the
servers.

USAGE ...t

ALIASES ..ot

CONSTRAINTS .ovviiiiieiieie e

DATATYPE....cooieiiiee e Integer

DOMAIN ..o 30

LENGTH .ot

ISOPTIONAL ...cvveviieiieiieeie e False

META-ATTRIBUTE NAME ................ NumberOfVisits

CDIFMETAIDENTIFIER........cccvenuene. QNMO022

DESCRIPTION....cccovieiieiiesieesiee e The average number of visits in a service request.

USAGE ...t

ALIASES ..ot

CONSTRAINTS .ovviiiiieiieie e

DATATYPE ..ot Float

DOMAIN ..o 30

LENGTH .ot

ISOPTIONAL ..ocvvviieieiieiieie e No

META-ATTRIBUTE NAME ................ Quantity

CDIFMETAIDENTIFIER........cccvenuene. QNMO023

DESCRIPTION....ccecviiiierireieiienieaeens The number of instances of a given Server in the
model. Multiple servers have one queue for service
requests.

USAGE ...ttt

ALIASES ..ottt

CONSTRAINTS .vvveeiverieiesiesie e

DATATYPE...cciiiiiieeee e Integer

DOMAIN ...ocviiiiiieieie e 30

LENGTH .o

ISOPTIONAL ..o False
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META-ATTRIBUTE NAME ................ SchedulingPolicy

CDIFMETAIDENTIFIER........cccvenvnne. QNMO024

DESCRIPTION ....cocuiiiiieienie e The policy used to select the next service request to be
served from a queue.

USAGE ...t

ALIASES ..ot

CONSTRAINTS .ovviiiiieiieie e

DATATYPE....coiiiiiiiiieeiee e Enumerated

DOMAIN ....oviiieieieciece e FCFS|PS | IS

LENGTH .ot

ISOPTIONAL ..ocvveviieieiiieie e False

META-ATTRIBUTE NAME ................ ServerlD

CDIFMETAIDENTIFIER........cccvenuene. QNMO025

DESCRIPTION ...oviiiiiieniesiieie e The ID of the Server.

USAGE ...t

ALIASES ..ot

CONSTRAINTS .ovviiiiieiieie e

DATATYPE...ccooii e Integer

DOMAIN ..o 30

LENGTH .ot

ISOPTIONAL ..ocvvevvieiieiiieie e False

META-ATTRIBUTE NAME ................ ServiceDemand

CDIFMETAIDENTIFIER........cccvenuene. QNMO026

DESCRIPTION....ccecviiiierireieiienieaeens The total demand for a service request. Demand is
the product of ServiceTime and NumberOfVisits.

USAGE ...ttt

ALIASES ..ottt

CONSTRAINTS .ovviiveiieiieienie e

DATATYPE ..o Float

DOMAIN ...oooviiiiiiiiiieiee e 30

LENGTH v

ISOPTIONAL ...cvvevviieiieeieseesie e False
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META-ATTRIBUTE NAME ................ ServiceTime

CDIFMETAIDENTIFIER........cccceune. QNMO027

DESCRIPTION.....ccciviiiieiiiesieesiie s The amount of time required for a server to perform
one unit of service. A unit of service is the amount
provided for each visit to the server.

USAGE ...t

ALIASES ..ot

CONSTRAINTS .ovviiiiieiieie e

DATATYPE ..o Float

DOMAIN ..o 30

LENGTH vt ?

ISOPTIONAL ...cvveviieiieiieeie e False

META-ATTRIBUTE NAME ................ ThinkTime

CDIFMETAIDENTIFIER........cccvenuene. QNMO028

DESCRIPTION....ccuecieiiierieeiesienieannens The average interval of time that elapses between the
completion of a transaction or job and the submission
of the next transaction or job.

USAGE ...ttt

ALIASES ..ottt

CONSTRAINTS .vvcvveieerieie e e

DATATYPE ..ot Float

DOMAIN ..ot 30

LENGTH .o

ISOPTIONAL ..ccvviiiiiiiniieie e False

META-ATTRIBUTE NAME ................ TimeUnits

CDIFMETAIDENTIFIER........cccvenunne. QNMO029

DESCRIPTION ....ccouiiiiieienie e The unit of time specified in a service request or
workload intensity.

USAGE ...t If time units are omitted, all specifications are
assumed to be the same relative units.

ALIASES ..ot

CONSTRAINTS .ovvieeiieiieie e

DATATYPE....coiiiieiieiiie e Emumerated

DOMAIN ...ooiiieir e Day | Hr | Min | Sec | Ms | Ns

LENGTH .o

ISOPTIONAL ...covevvveieiieecie e True
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META-ATTRIBUTE NAME ................. ToNode

CDIFMETAIDENTIFIER............ccouuu. QNMO030
DESCRIPTION.......oooviiiriiriiriieee e The ID of the destination Node of an Arc.
USAGE......coiiiiciiiee et

ALIASES ..ot

CONSTRAINTS .evvieeiiiiiee et

DATATYPE....oiiiieiee e Integer

DOMAIN ...oooiiiiiieccee e 30

LENGTH wooiiiiiiiee e

ISOPTIONAL ...evvvvvvvrrvvrvrirereeeeeeeeeeeeeas False

META-ATTRIBUTE NAME ................ WorkloadName
CDIFMETAIDENTIFIER............ccouuu. SPEO31
DESCRIPTION.......cooeiiiiiiiiieiirrrrieee, The Name of the workload.
USAGE......coiiiiciiiee et

ALIASES ..ot

CONSTRAINTS .evvieeiiiiiee et
DATATYPE....ooiiieieeeieenee e String

DOMAIN ...oooiiiiiieccee e

LENGTH wovviiiiieeeee e 32

ISOPTIONAL ...uvvvvvvvrrrrrivvreveeeeeeeeeeeeens False
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META-RELATIONSHIPS

Node.lsConnectedTo.Node

NAME ...t IsConnectedTo

CDIFMETAIDENTIFIER........cccceueene. QNMO032

SUBTYPEOF .....ccoiieieienie e

SUPERTYPEOF ....oooveieieiieie e

MINSOURCECARD ......ccocvvviaiininenne 1

MAXSOURCECARD .......cccovrieinnennn 1

MINDESTCARD ......ccoeveiiiaieaiesneenns 0

MAXDESTCARD .....ccovieiiniienieenienns 1

DESCRIPTION.....ccciiiiiieviieiieesiie i Relationship to connect one Node to another in a

QNM. This relationship is described by the
associative entity Arc.

ALIASES ..o
CONSTRAINTS .o

INHERITED META-ATTRIBUTES.......

LOCAL META-ATTRIBUTES..............
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QueueingNetworkModel.IsComposedOf.Arc

NAME ...t IsComposedOf

CDIFMETAIDENTIFIER........ccccenuenne. QNMO033

SUBTYPEOF .....ccoiiivierieiienieste e

SUPERTYPEOF ....ooviiiieienienie s

MINSOURCECARD .......cccvevianrraneenne 1

MAXSOURCECARD........ccccveiernrenne 1

MINDESTCARD ......cccovieiiaieiienienns 0

MAXDESTCARD .....ccevvviieiiieiieeeenns N

DESCRIPTION....ccueiiiiieieeiesiienieanins A QueueingNetworkModel is a composite object
composed of one or more Nodes and zero or more
Arcs.

USAGE ..ot

ALIASES ...ttt

CONSTRAINTS .ovvieeiierieieniesie e

INHERITED META-ATTRIBUTES.......

LOCAL META-ATTRIBUTES..............
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QueueingNetworkModel.IsComposedOf.Node

NAME ...t IsComposedOf

CDIFMETAIDENTIFIER........ccccenuenne. QNMO034

SUBTYPEOF .....ccoiiivierieiienieste e

SUPERTYPEOF ....ooviiiieienienie s

MINSOURCECARD .......cccvevianrraneenne 1

MAXSOURCECARD........ccccveiernrenne 1

MINDESTCARD ......cccovieiiaieiienienns 1

MAXDESTCARD .....ccevvviieiiieiieeeenns N

DESCRIPTION....ccueiiiiieieeiesiienieanins A QueueingNetworkModel is a composite object
composed of one or more Nodes and zero or more
Arcs.

USAGE ..ot

ALIASES ...ttt

CONSTRAINTS .ovvieeiierieieniesie e

INHERITED META-ATTRIBUTES.......

LOCAL META-ATTRIBUTES..............
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Server.ProvidesServiceFor.Workload

NAME .....oiiiiiiiieiiee e ProvidesServiceFor
CDIFMETAIDENTIFIER.....ccccereiennns QNMO035

SUBTYPEOF ..ot

SUPERTYPEOF .....oovviiiieiieinieieieies

MINSOURCECARD .......ccccoveeenianennen. 0

MAXSOURCECARD .......ccoververieanenn N

MINDESTCARD .....cocoviiiiiiaiinieniennas 0

MAXDESTCARD ......ccceiiiaienieianeenn, N

DESCRIPTION ....cciuiiiiieienienie e Relationship to connect a Server to its provision of

service for a Workload. This relationship is described
by the associative entity ServiceRequest.
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SourceNode.lsPairedWith.SinkNode

NAME .....oiiiiiiiiiie e IsPairedWith

CDIFMETAIDENTIFIER.....ccccereiennns QNMO036

SUBTYPEOF ..ot

SUPERTYPEOF .....oovviiiieiieinieieieies

MINSOURCECARD .......ccccoveeenianennen. 1

MAXSOURCECARD .......ccoververieanenn 1

MINDESTCARD .....cocoviiiiiiaiinieniennas 1

MAXDESTCARD ......cccevueieiniinienienens 1

DESCRIPTION ....cciuiiiiieienienie e Relationship to connect the SourceNode and the
SinkNode in the QNM.

USAGE......ciiirieiiiee e

ALIASES ..ot

CONSTRAINTS ..ot

INHERITED META-ATTRIBUTES.......

LOCAL META-ATTRIBUTES..............
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SourceNode.RepresentsArrivalsFor.OpenWorkload

NAME ...t ee e RepresentsArrivalsFor

CDIFMETAIDENTIFIER.......cccovenenn. QNMO037

SUBTYPEOF .....ccoiiivierieiienieste e

SUPERTYPEOF ....covviriiieieiieieesieeans

MINSOURCECARD.........ccccvivvivrennnn, 0

MAXSOURCECARD........ccccveiernrenne N

MINDESTCARD ......ccccovaiainiiesieninn 0

MAXDESTCARD .....cccovviivirvarienieienns N

DESCRIPTION ....cciuiiiiieienienie e Relationship to connect the SourceNode and the
OpenWorkload arrivals in the QNM.

USAGE ...

ALIASES ..ot

CONSTRAINTS ...ovveiriierieeeie e

INHERITED META-ATTRIBUTES.......

LOCAL META-ATTRIBUTES..............
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