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Motivation to Create ORCUS

 Lack of effective methods to verify compliance against program-specific meta-models

« Review is mostly a manual process of SME’s and modelers sifting through meta-models
and comparing information

- ORCUS provides a more reactive and immediate framework for review

« Current need to establish similarities between models to improve cross-organization
model readability and interoperability

 Facilitate integration of independent models from multiple organizations
- Saves time, cost, and rework

* Need to facilitate faster modeling and decrease time to adoption for new Cameo users

mIRCUS
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What is ORCUS?

« ORCUS is a JHU APL-developed Cameo plug-in that is integrated with OpenAPI

« ORCUS utilizes a meta-model to establish validation patterns for evaluating models

- Meta-model agnostic — no rework of ORCUS is needed to use with new models

- Minimal rework to make existing meta-models readable by ORCUS using pre-defined
stereotypes

- Capable of comparing against multiple meta-models simultaneously

« ORCUS Provides several user interactive methods to identify and resolve violations in
compliance with selected meta-models

mIRCUS
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Benefits of ORCUS

 Ensures model compliance and enables faster development for both new and
experienced Cameo users

- Verifies model compliance while building the model

» Enforces good modeling practices and patterns across an organization’s modeling
ecosystem

* Provides metrics to measure model compliance to program meta-models

- Built-in validation has some capability, but does not compare against program-specific
standards

- Allows review of models to progress much faster and with more readily-available metrics

mIRCUS
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Benefits of ORCUS

« Continuous integration to manage model federation

« Able to easily distribute ORCUS-ready meta-models across programs

- Meta-model only needs to be edited once to conform to ORCUS rules and can be shared
among users

- ORCUS uses a flexible platform-independent caching mechanism to promote reusability

- Allows users to share meta-models quickly and ensures consistency across your program

mIRCUS
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Active vs Discrete Validation

Active Validation Discrete Validation

* Intended for new models to ensure compliance * Intended for snapshots of model to measure
from the start or when working with existing progress towards improving model compliance.

models to make them compliant

« Exports list of all violations to CSV or JSON

. o h | | |
DIERIEYS VNS & s LeEr mesiEhe * Provides all suggested actions to remedy

» Provides additional method to remedy violations violations with export

via ORCUS suggested compliance pop-up - Allows for flagging violations in the model

0 el i el eey FelEtlemsilps o eleisierr * Provides full-model validation and basic metrics to

« Multiple display formats available to user measure model compliance

« Full-diagram validation

mIRCUS

w DISTRIBUTION STATEMENT A. Approved for public 20 July 2023 7

release: distribution unlimited.



What is a meta-model?

 “A model of/about a model.”

Simple Example Meta-Model

« Meta-models are used for establishing and

«allocate»

Conveylng Standard mOdellng patterns to be wrequirements | _asatisfy» | gactivitys |— = — — >  «blocks
followed
- Explain the model structure in terms of element types oy - :
and relationships d  Activities Satisfy Requirements
- Manually learned and adhered to by modelers « Activities are Allocated to Actors

* Important to adhere to standard model patterns

- Enable consistent querying and analysis throughout the
model

- Facilitate collaboration, especially when integrating
disparate models

mIRCUS
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Defining ORCUS Meta-Model with Stereotypes

Base Rules

Relationship
Rules

Customized
Rules

—_—

«stereotype»

ORCUS_AtlLeastOneRelations hip
[Classifier, Property]

«stereotypex»

ORCUS_RequireAllRelations hips

[Classifier, Property]

«stereotype»

«stereotype»
ORCUS_Parent_Rule
[Element]

ORCUS_OnlyOneRelations hip
[Classifier, Property]

«stereotypex»

+ORCUS_RuleName  String
+ORCUS_RuleRationale : String

ORCUS_ProhibitedRelations hipOnClas s
[Classifier, Property]

«Stereotype»
ORCUS_Relations hipConstraint

[Relationship]

«stereotype»

[Relationship]

ORCUS_ProhibitedRelations hip

«stereotype»
ORCUS_CustomRule
[Element]
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How to Define an ORCUS Meta-Model

B Containment ‘ | lodel - Direct... ]@ Demo Meta Model - Proper... ] & Demo Meta Model - Associ., " [ Demo Creation of Meta Mo... X [ Metaclass Hierarchy ] 4« b BE
Cpntainment [EBE P S %Jh' - - ~ ) By G- BB~ i Q -
=z S wQ Lo 204 :

B- [E ORCUS Meta Model
& D Daemo Cr.eation of Meta Model Selection req [Package] Demo Creation of Meta Model[ Demo Creation of Meta Model ] ) S
iy - T— NCSENTE
----- B Refine[Generic Activity -> Generi

@ Demo Creation of Meta Model Tools —

Metaclass Hierarchy & % e,

- [&] 6 Generic Requirement 1 sblocks

o 03 Common Generic Block
- [8] 7 Generic Requirement 2 %z Reguisementc Bia
- [ Generic Block (2 Requi ; S —
: equiremen

- B8 Generic Interface Block - Generic Requirement 1 winterfaceBlock»

- (2 Generic Use Case [E Extended Req... v Eeneric Interface Block
EI T& Generic Activity [ Constraint Block

B[] Demo Meta Model (Pl

E}"m ORCUS Diagrams [ORCUS_Stereotypes_H || * _: izl «activity»

BBy ORCUS Stereotypes Profile [ORCUS_Ster{ || »“p Derive > Generic Activity

% Copy
1 Trace k
¢ ] 5
v Verify
.-'1 Refine wrequirements

Generic Requirement 2
& Test Case Acti... ¥

-
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Meta-Model Rules Defined for this Demo

«activity»
«satisfy» — - Do Activity 3
«ORCUS_RelationshipConstraints . — —
- - «requirements |
- - ;Ibloih: p—— I «ORCUS_OnlyOneRelationship»
- - - - — = oc «requirement» «deriveReqt» i i X
«requirement» < — e - === : : === - Requirement Derived From
«ORCUS_AtLeastOneRelationships & — — — — «satisfy» «C;RCU.S_OnlyOnE:e.Ianc;nglgp»e Only One Parent
Satis ifed or Derived < — _ «ORCUS_RelationshipConstraint» B er Ve
[ - - — Copied s - «CO
Requirement e - = ooy
~ - _ «satisfy» — — —| «interfaceBlock» ~ - _
— «ORCUS_RelationshipConstraint» Interface Block 1 «requirement»
T - Requirement 4
«deriveReqt» T~
«ORCUS_RelationshipConstraint»s =~ -
«requirement»
Requirement @ / / /
; A requirement can be copied or derived, but
“ : . L . 7 7
A requirement must be satisfied or derived. not both.
«allhocatel» . «allocate»
_ . _ «ORCUS RelationshipConstraint» _ N «blocko «block» «ORCUS_RelationshipConstraint» .
«ORCUS_RequireAllRelationships» Block 1 clogicalbntity» =~ |— — — —"— — — — — — — «PhysicalEntity»
Activity - «ORCUS_RequireAllRelationships» B Block
- - - _ _ Allocated Logical Block L
ORCUS R‘;S?t'Sf)rv’]?’Co T T — 2 «requirement» -
RS Estponstat - [reauirement| | | “A Jogical block must be allocated to physical block.”

“An activity must be allocated to a block.

An activity must satisfy a requirement.” @ R C |_| S
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ORCUS Error Displays — Drag and Drop

_ B Contain.. [ 28 Diagrams [ Ea Structure l

Containment BESas
e B v Q o -
B & Model

E}E] Model Elements

~~~~~ [i8l 2 Requirement Element k

' £ Block Element

'''' =] Interface Block Element

e T Activity Element

‘...l Block Definition Diagram

| Block Definition Diagram X | 4 b B
R o - | R ie-iB-B-iQ b
bdd [Model] Model[ Block Definition Diagram ] J e
-~
v
< >
(@) orcus violations |
ORCUS (LI <
Element Name Element Type Issue Title Issue Description Is Ignored
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ORCUS Error Displays

| 'E Contain.. [ 9 Diagrams ]%g Structure ]

Containment (LB S ¢
>4 B wQ o -
E- & Model

IBE]. Medel Elements
i i= LBl Requirement Element
M lBjock Element

®

""" ] Interface Block Element

""" g Activity Element
Block Definition Diagram
& E Model

Internal Block Diagram

Key:
(1) Element Highlighting

(2) Element Pop-up Menu
(3) Scroll-bar Markings
(4) Violations Table

(5) Containment Tree ‘! lcon

£ Block Definition Diagram X | ] Internal Block Diagram | 4 b B
SRR S - ick B AR DO O & R iL-iB-BE-:iQ (D~
%rﬁg_\ bdd [Model] Model[ Block Definition Diagram ]) — M
NEWEE i} @ it
Tools @ re ._I/.“. A e
. «requirements . 7
D—Q?..".‘."JQ.'.‘— : Requirement Element : ’W’ A
E Block Definition Diagram : Id= 2'. : Activity Element I .
£ Internal Block Diagram : |[Text= :
Requirements Diagram 4
Case Diagram : : v
@ Profili Mechan'sm EEEEEEEEEEEEEEEEEEEEEEEEEEEnE" "'-,‘
F'S ’El
||
v
v
< >
(@) orcus violations
ORCUS 282 X

Element Name

Issue Title

Requirement Element

Element Type

Requirement

Not enough
relationships specified
for element

Issue Description

The element 'Requirement Element' should contain at least one compliant relationship based
on the Meta-Model rule 'Requirements Must Be Satisified or Derived’, which is defined in
Meta-Model 'ORCUS Meta Model'

Activity Element Activity

Not enough
relationships specified
for element

The element 'Activity Element’ does not have all required relationships based on the
Meta-Medel rule 'Activity Must Satisfy and Be Allocated’, which is defined in
'ORCUS Meta Model'
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ORCUS Error Displays — Suggested Compllance

rag Contain.. ] i Dlagrams %g Structure ]
Containment LA
=X B v Q o
B & Model

B+ Model Elements

Eﬂ 2 Requirement Element
= Block Element

- = Interface Block Element

¥ LY Activity Element

~~~~~ Block Definition Diagram

Meta-Model Rules

«allocate»
«ORCUS_RelationshipConstraint» «block»
«ORCUS_RequireAlRelationships» | — — — — — — — — — Block 1
Activity _———

ORCUS Ra;stqtisfyh:_oc t~' t‘ — - «reguirements
« US_RelationshipConstraint»s Requirement

) «activity»
«satisfy» _| Do Activity 3

«ORCUS_RelationshipConstraint» —_
- ablocks
n «requirements - _ ———- - Block 1
«ORCUS_AtLeastOneRelationship» - «satisfy»
Satisifed or Derived «ORCUS_RelationshipConstraint»s
Requirement e .
< _ asatisfy» — | «interfaceBlock»
~ «ORCUS_RelationshipConstraint» Interface Block 1
- ~
«deriveRegty ™ -
«ORCUS_RelationshipConstraint» -
«requirements

Requirement

release: distribution unlimited.

DISTRIBUTION STATEMENT A. Approved for public

|5 Block Definition Diagram X | 4b>B
N - - e iR - il E-iQ ibo-
wrow— N
bdd [Model] Model[ Block Definition Diagram ])
Tools
S0
& % oty T «reguirement» l
Requirement Element
Q&amﬂm’ — T e
5 Block Definition Diagram Text =" Activity Element
E Internal Block Diagram
. Requirements Diagram
% Use Case Diagram
Profili ism
-~
v
< >
(@) orcus violations |
ORCUS 2
Element Name Element Type Issue Title Issue Description Is Ignored
Requirement Requirement Not enough relationships | The element 'Requirement Element' should contain at least one compliant
Element specified for element relationship based on the Meta-Model rule 'Requirements Must Be Satisified or O
Derived', which is defined in Meta-Model 'ORCUS Meta Model'
Activity Element | Activity Not enough relationships | The element 'Activity Element’ does not have all required relationships based on the
specified for element Meta-Model rule 'Activity Must Satisfy and Be Allocated', which is defined in O
Meta-Model 'ORCUS Meta Model'
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Suggested Compliance — Connect to Element on Diagram

| 4 % Contain.. [ bl Diagrams ]%g Structure ]

Containment [ZgeS
=% B Yr Q fo I
B- & Model

B Model Elements

. A 2 Requirement Element
- = Block Element

- = Interface Block Element
Y

----- Block Definition Diagram

Meta-Model Rules

«allocate»

«ORCUS_ReqguireAllRelationships»

«ORCUS_RelationshipConstraint»s «blocks
[ __________ Block 1

Activity _
ORCUS R‘;s?&f{? C“ t" th — - «requirement»
« _RelationshipConstraints Requirement
«activitys
«satisfy» Do Activity 3
«ORCUS_| { i aints P
| «requirements e — ==~ - Block 1 |
«ORCUS_AtLeastOneRelationship» & — «satisfy»
Satisifed or Derived - «ORCUS_RelationshipConstraints
Requirement T s - .
«satisfys  — — | winterfaceBlocks

T~ «ORCUS_RelationshipConstraints Interface Block 1
= |

-~

~
«deriveRegty =~

«ORCUS_| aints =

«requirements
Requirement

release: distribution unlimited.

DISTRIBUTION STATEMENT A. Approved for public

& Block Definition Diagram X |

4 b B
R S - 0 R - iB-B-iQ v
— N
bdd [Model] Model[ Block Definition Diagram ])
«reguirement»
Requirement Element
ld="2" «activity»
Text="" Activity Element
-
v
< >
@) orcus violations |
ORCUS 2 * X
Element Name Element Type Issue Title Issue Description Is Ignored

Requirement Requirement

Not enough relationships

The element 'Requirement Element’ should contain at least one compliant

specified for element

Meta-Model rule 'Activity Must Satisfy and Be Allocated’, which is defined in
Meta-Model 'ORCUS Meta Model'

Element specified for element relationship based on the Meta-Model rule 'Requirements Must Be Satisified or O
Derived', which is defined in Meta-Model 'ORCUS Meta Model'
Activity Element | Activity Not enough relationships | The element 'Activity Element’ does not have all required relationships based on the

O
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Suggested Compliance — Draw New Element on Diagram

"B Contain.. I %) Diagrams ]%g Structure ] _Y " Block Definition Diagram X ‘ 4 b B

Containment 28 x TN . - W G S B S N e
=X 5w Q -
E- i Model

B+ Model Elements

- i8] 2 Requirement Element
-2 Interface Block Element
- & Activity Element
Block Definition Diagram

bdd [Model] Model[ Block Definition Diagram ] J

«regquirement»
Requirement Element
ld="2" «activity»
Text="" Activity Element

M

iolations
eta-Model Rules e oo v —

ocat Element Name Element Type Issue Title Issue Description Is Ignored
«dallocate»
T e | — «ORCUS RelationshipConstraints _ Requirement Requirement Not enough relationships | The element 'Requirement Element' should contain at least one compliant

T Activity [ _ Element specified for element relationship based on the Meta-Model rule 'Requirements Must Be Satisified or O

- :saEwT - . - Derived', which is defined in Meta-Model 'ORCUS Meta Model'
- - N - «reguirements
«ORCUS_RelationshipConstraints Activity Element | Activity Not enough relationships | The element 'Activity Element' does not have all required relationships based on the
specified for element Meta-Model rule 'Activity Must Satisfy and Be Allocated’, which is defined in O
Meta-Model 'ORCUS Meta Model'

wactivity»
«satisfy» Do Activity 3
«ORCUS_Relationshi -

aint»

«regquirements e —- - - Block 1

«ORCUS_AtLeastOneRelationship» -
Satisifed or Derived _

(A

«satisfy»
«ORCUS_RelationshipConstraints

T

Requirement - - — _ i
«satisfys  — — | winterfaceBlocks
T~ «QRCUS_Relationshiannstraint» Interface Block 1
~

-~

~
«deriveReqgts ™~ -
«ORCUS_} i i aint» =
«requirements
Requirement
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Suggested Compliance — Without Element on Diagram

|4 ‘Eg Contain.. [ Pl Diagrams ] Ba Structure l

2 X

o -

Containment

oz = wQ

L]

B & Model

E-EJ Model Elements

¢ i kA 2 Requirement Element
=
EH Interface Block Element
& Activity Element
i8] Block Definition Diagram
&-E Model

Internal Block Diagram

Meta-Model Rulles

«ORCUS_RequireAlRelationships»
Activity

«ORCUS_RelationshipConstraint»s «blocks
[ __________ Block 1

«allocate»

asatisfys - - =
«ORCUS_RelationshipConstraint»

«requirement»
Requirement

«ORCUS_|

«requirements
«ORCUS_AtLeastOneRelationship»
Satisifed or Derived
Requirement

T

«ORCUS_|

wactivity»
_ Do Activity 3

«block»
- Block 1

«sg(isfy:_v

aint» —

(A

fy.

T asatisfys
«ORCUS_RelationshipConstraints

«satisf;: «interfaceBlock»
T~ «ORCUS_RelationshipConstraints Interface Block 1
~ |

~
«deriveRegty =~

aint» =

_

«requirements
Requirement

DISTRIBUTION STATEMENT A. Approved for public
release: distribution unlimited.

A " |& Block Definition Diagram X [ Internal Block Diagram ] 4 b B
I WA ol Py B0 (B iRk BB Q0 b
=== N
bdd [Model] Model[ Block Definition Diagram ]J
«reguirement» k
Requirement Element sactivitys ‘
ld="2" Activity Element
Text="" ;
A
v
< >
(@) orcus violations |
ORCUS LI bT¢
Element Name Element Type Issue Title Issue Description I
Requirement Element |Requirement Not enough The element 'Requirement Element' should contain at least one compliant relationship based
relationships specified  |on the Meta-Model rule 'Requirements Must Be Satisified or Derived', which is defined in O
for element Meta-Model 'ORCUS Meta Model'
Activity Element Activity Not enough The element 'Activity Element' does not have all required relationships based on the
relationships specified  |Meta-Model rule 'Activity Must Satisfy and Be Allocated’, which is defined in Meta-Model O
for element 'ORCUS Meta Model'

mRCUS
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Suggested Compliance Icons — Base Rule Types

— ‘ ORCUS_AtLeastOneRelationship
- ’ @ This element is missing a relationship of a relationship set
ORCUS N defined for this rule.
. —
ICONS - \
ORCUS_ProhibitedRelationshipOnClass
— This element currently has a relationship that is expressly
i prohibited by this rule.
] «block» +
Block Element | _~ ORCUS_OnlyOneRelationship
] A This element has multiple occurrences of a relationship set
; defined for this rule. These relationships must be removed.
B

ORCUS_RequireAllRelationships
This element is missing a relationship it is required to have.

(B ®

mIRCUS
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Suggested Compliance Icons — Custom Rule Types

A

— 3

AN

ORCUS
. —
icons

N~—

«block»
leock Element

)]

) @MEE@

rEH e NEEEFMGEOA A

DISTRIBUTION STATEMENT A. Approved for public
release: distribution unlimited.

™

ORCUS_CustomRule, “[# relationships must be] 2 [n]”
This element is missing relationships it is expected to have.

ORCUS_CustomRule, “[# relationships must be] £ [n]”
This element has excess relationships than what is allowed.

ORCUS_CustomRule, “[# relationships must be] < [n]”
This element has excess relationships than what is allowed.

ORCUS_CustomRule, “[# relationships must be] > [n]”
This element is missing relationships it is expected to have.

ORCUS_CustomRule, “[# relationships must be] != [n]”
This element has a number of relationships of the defined
type that is expressly prohibited.

ORCUS_CustomRule, “[# relationships must be] == [n]”
This element has a number of relationships not equal to the

defined quantity necessary. @
RCUS
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Using ORCUS - Manually Add Relationships

| E Contain.. [ 8 Diagrams ]%g Structure ]

Containment

>4

5w Q

» 8 X

F o

PR dh e

B- EI Meodel
E-EJ Model Elements

- iRl 2 Requirement Element
g=
E=] Interface Block Element
b T Activity 2
i B Activity Element
Block Definition Diagram
& E Model
. &l Internal Block Diagram

Meta-Mode

| Rules

«ORCUS_RequireAlRelationships»
Activity

«allocate»

«ORCUS_RelationshipConstraint»s «blocks
__________ Block 1
«requirement»
Requirement

«satisfyT -
«ORCUS_RelationshipConstraint»

«requirements
«ORCUS_AtLeastOneRelationship»
Satisifed or Derived
Requirement

T

«ORCUS_|

«ORCUS, aints =

«sg(isfy:_v

aint»

wactivity»
Do Activity 3
«block»
- Block 1
«satis h»

fy. «interfaceBlock»
T~ «ORCUS_RelationshipConstraints Interface Block 1
= |

-~

~
«deriveRegty =~

(A

T usatisfys
«ORCUS_RelationshipConstraints

t Requirement

«requirements ’

4 b B

-

B Block Definition Diagram X [ Internal Block Diagram ]

: 8.0

(B

(- IR -E -

‘Q

bdd [Model] Medel[ Block Definition Diagram ])

«reguirement»
Requirement Element

Id="2"
Text=""

«activity»
Activity Element

(@) orcusviolations |

ORCUS
Element Name

Requirement
Element

Element Type

Requirement

Issue Title

Not encugh relationships
specified for element

Issue Description

The element 'Requirement Element’ should contain at least one compliant relationship
based on the Meta-Model rule 'Requirements Must Be Satisified or Derived', which is
defined in Meta-Model 'ORCUS Meta Model'

(LI S 4

Is Ignored

(]

Activity Element

Activity

Not encugh relationships
specified for element

The element 'Activity Element’ does not have all required relationships based on the
Meta-Model rule 'Activity Must Satisfy and Be Allocated’, which is defined in

Meta-Model 'ORCUS Meta Model'

(]

mRCUS
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Using ORCUS - Non-Comply with New Violation

|~ ‘E Contain.. [ éﬂ Diagrams ]%g Structure ]

Containment 28 X

=X w Q -
E- & Model

B -EJ Model Elements
B- ,/ Relatlons

- [8] 2 Requirement Element
- B8 3 Copi
- (8] 4 Derived Requirement
- & Block Element

- 2] Interface Block Element
- §& Activity Element 2

& Block Definition Diagram

- ] Internal Block Diagram

= a AIIocate[Actwnty Element -> Block Elg

5 o DeriveReqt[Derived Requirement -> R

i----,f;' Satisfy[Activity Element -> Derived R¢

Requirement

ﬂ: Activity Element(context Block Element)

Model

Meta-Model Rules

«reguirement»

«ORCUS_OnlyOneRelationship»

Requirement Derived OR
Copied

<

«deriveRegty _

—
— _&copy»
-

—
—

«requirements
«ORCUS_OnlyOneRelationship»
Requirement Derived From

Only One Parent

-

«requirements

Requirement 4

DISTRIBUTION STATEMENT A. Approved for public
release: distribution unlimited.

Element Name

Element Type

Issue Title

Issue Description

. Block Definition Diagram X [ £ Internal Block Dlagram] 4 b B
T B | & G- iE-E-iQ ibo-
bdd [Mode]] Model[ Block Definition Diagram ] J o
|
M «requirements «requirements
M ES BT T Requirement Element Derived Requirement
ld="2n «deriveReqty  |1d="4" esatisfys | «activity»
Toext = [ = Text="" - Activity Element
:«allucate»
W
«block»
t
"-g Derive Block Elemen
]
Lt» Copy v
&3 Use Case Diagram
£ Profiling Mk i .
a >
(@) orcus violations |
ORCUS [EIR 74

Is Ignored
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Using ORCUS - Custom Stereotypes

B Contain.. | 9 Diagrams | g Structure | £ Block Definition Diagram X | £ Internal Block Diagram | 4r@E
Cprﬂ:ainmer:‘.ﬁ?Q E*ﬁx IBB W ¥ v : ~ Cl By (8L iE-BE-iQ v
E-X =3 - >
B- & Medel :
. : .
2B g}ogi Eler:nents 0 %‘9& bdd [Model] Model[ Block Definition Diagram ]) 2
equirement Element Iy g s, B
ST 3 Copied Requirement i
- i8] 4 Derived Requirement Tools —
- (=] Block Element 4L % & T
- 2] Interface Block Element £ Commen
- = Logical Block Element E] Block Definition Diagra
- & Physical Block Element - «blocky «blockx»
- § Activity Element W_@m_ _«LogicaEntity» «PhysicalEntity»
- Activity Element 2 Requirements Diagran Logical Block Element Physlcal Block Elemeft
B}-F3 Custom Stereotypes Profile w@ﬂk—
-5 Block Definition Diagram = e " " k
E-E Model
i ] Internal Block Diagram = S
< >
(@) orcus violations
ORCUS 28 X
DE z £ e De ptio gnored
M eta_ M Od eI Ru I‘QS Logical Block Block Not encugh relationships | The element 'Logical Block Element’ does not have all required relationships based on
4 Element specified for element the Meta-Model rule 'Logical Block Must Be Allocated', which is defined in O
T ‘ zallocates Meta-Model 'ORCUS Meta Model'
«DloCk» ORCUS_RelationshipConstraint
«LogicaEntity» I g e s o]
«ORCUS_RequireAlRelationships» sPhysicantity» |
Allocated Logical Block _Physical Block |
. e — -~
S «comment»
<LogicalEntity> and
<PhysicalEntity= are both
custom stereotypes. This
relation applies only to
blecks that are also typed by
this stereotype. ‘
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Using ORCUS - Validate Entire Diagram [}

|« [Bg Contain.. [ éﬁ Diagrams ]%g Structure I

Containment S e
>4 wQ o -
E- & Model

&3 Model Elements

i i~ [® 2 Requirement Element

=
-2 Interface Block Element
-T& Activity Element
Block Definition Diagram
& Model

‘.- §g] Internal Block Diagram

B L

A Block Definition Diagram X [ Internal Block Diagram ]

4 b B

-

: B

- LEe-B- Q. b

bdd [Model] Model[ Block Definition Diagram ] J

«requirement»
Requirement Element k

ld="2"
Text=""

«activity»
Activity Element

«block»

Block Element

(@) orcus violations |

ORCUS

Element Name

Element Type

Issue Title

» 2 X
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release: distribution unlimited.
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Using ORCUS — Ease of Linking for Traceability

B Cont. |49 Diag. |BgStru. || & Block Definition Diagram X | £ Internal Block Diagram | - 7 arBE
1C9ntainmer:: (28 o] I & . . =l - c By G- B -E-:iQ -
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E-E] Model Elements Selection bdd [Model] Model[ Block Definition Diagram ] A
ST Requir nent Element m G, 55 .
- [&] 3 Copied Requirement
- [u8] 4 Derived Requirement Tools —
- =] Block Element i -'% &, i
E Interface Block Element 3 Commen
- k=d Logical Block Element
- = Physical Block Element E’L Block Definition Dlag_____ra
- & Activity Element 0 Package
- T Activity Element 2 & Block
B} Custom Stereotypes Profile = Interface Block
&% Block Definition Diagram LA
-5 Model E2 Flow Specification
2 Constraint Block
2 Domain v
F Valiue Tune vV
£ Internal Block Diagram
& Requirements Diagram

[&] Requirement )

[E] Extended Require... v
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ORCUS Settings GUI Functions

Settings X

: Load meta-model(s)
and view all loaded
At | ; meta-models (saved
-} into cache).

; M Automatic Error Highlighting E E [] Highlight Errors in Containment Tree E Adj u St D iS Crete
; 8 Show Errors in Validation Table E E [[] Include Ignored Errors in Report ; Va I id ati O n d iS p I ay a n d
ﬁ. [A Create Applied Relationship on Diagram i E Al v E S ave S etti n g S

Adjust Active Validation
display settings

E Validation Color Settings i E Start Discrete Validation i
_ E 3 OO000OD000ODCO0D00000000000000000C "
Select Highlight Color
. Sta. rt/StO p ACtiV.e Start Active Validation
Validation (also available : ;
in Tools menu) | N ERER G ;

mIRCUS
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Using ORCUS - Discrete Validation

» Provides simple method to perform holistic model review or compliance

« Enhances the built-in Cameo validation suite capabilities by using the same rules as the

Active Validation

Settings

mRCUS

ALLLL

ORCUS_Plugin_Demo_... C:\Users\

Active Validation Settings

4] Automatic Error Highlighting
4] Show Errors in Validation Table

[ Create Applied Relationship on Diagram

Validation Color Settings

Select Highlight Color

Start Active Validation

Stop Active Validation

Meta Model Settings

\ORCUS Demo\ORCUS_Plugi... M

Discrete Validation Settings
[ Highlight Errors in Containment Tree
[ Include Ignored Errors in Report

Al v
All

csv Start Discrete Validation
JSON

Clear

Add Internal

Add External

Remove

[-) ORCUS StratDDEC Demo.csv . .. . .
] ORCUS StratDDEC Demaojson All individual meta-model rule violations

DISTRIBUTION STATEMENT A. Approved for public

release: distribution unlimited.

" @) ORCUS StratDDEC Demo_Summary.csv
| ] ORCUS StratDDEC Demo_Summary.json

Model compliance metrics

mIRCUS

20 July 2023 26



Using ORCUS - CSV export

:Model Element Type Model Element Name

: Violation Compliance Actions

Violation Message :

Violation Summary

"
"
"
T

& -IIllIEIIIIIIIIIIIIPIIIIIII E 6 !IIIIIIIIIIIII -IIIIIIIIIIIIJIIIIIIIIIII

1 |Model Element ID  Model Element r ID* Model El t Type Model El tName =M el Element's Owning Model Violation Rule Name Violation RuI inj Modd Violation Summary » = Violation Message = "Violation Compliance Actions = igndfevalidationRule
2 | 2021x_2_86e0247_._2021x_2_86e0247_1675Zfﬁgq'ufrsrﬁe'nf meEn 'd);')iét? #e'qﬂir'e?n'eﬁt' " Aodel Requirements Must Be Satisified or Derived ORCUS Meta Model "ot enoug'h'rélatlons'nlps specifie frhe Siement topled‘?equlrement' s| 'ﬂ EREATEINCOMING 213 tonshT; |p o Pype << FALSE

3 |_2021x_2 86e0247_I_2021x_2_86e0247_16752¢Requirement Requirement Element 2 Model Requirements Must Be Satisified or Derived ORCUS Meta Model Not enough relationships specified f The element 'Requirement Element 2' 1.) CREATE INCOMING relationship of type << FALSE

4 |_2021x_2_86e0247_:_2021x_2_86e0247_16752¢Requirement Derived Requirement  Model Requirements Must Be Satisified or Derived ORCUS Meta Model Not enough relationships specified f The element 'Derived Requirement' st 1.) CREATE INCOMING relationship of type << FALSE

5 |_2021x_2_86e0247_:_2021x_2_86e0247_16748: Activity Activity Element Model Activity Must Satisfy and Be Allocated ORCUS Meta Model Not enough relationships specified f The element 'Activity Element’ does n 1.) CREATE OUTGOING relationship of type << FALSE

6 |_2021x_2_86e0247_:_2021x_2_86e0247_16752¢ Activity Activity 2 Model Activity Must Satisfy and Be Allocated ORCUS Meta Model Not enough relationships specified f The element 'Activity 2' does not have 1.) CREATE OUTGOING relationship of type << FALSE

7 |_2021x_2_86e0247_:_2021x_2_86e0247_16752¢Allocate Allocate FROM Block PhyModel Activities Must Be Allocated to Blocks ORCUS Meta Model Non-compliant Source for relationsh The relationship type: Allocate has a n 1.) REMOVE relationship of type <<Allocate>: FALSE

8 |_2021x_2_86e0247_:_2021x_2_86e0247_16752¢ Allocate Allocate FROM Block PhyModel Allocate FROM Software TO Hardware ORCUS Meta Model Non-compliant Source and Target foi The relationship type: Allocate has bo 1.) REMOVE relationship of type <<Allocate>: FALSE

9 |_2021x_2_86e0247_:_2021x_2_86e0247_16752¢Allocate Allocate FROM Block PhyModel Allocate FROM Logical TO Physical ORCUS Meta Model Non-compliant Source and Target foi The relationship type: Allocate has bo' 1.) REMOVE relationship of type <<Allocate>: FALSE

10 |_2021x_2_86e0247_:_2021x_2_86e0247_16752¢Allocate Allocate FROM Block Phy Model Activities Must Be Allocated to Blocks ORCUS Meta Model Non-compliant Source for relationsh The relationship type: Allocate has a n 1.) REMOVE relationship of type <<Allocate>: FALSE

1 | 2021v 7 2RaN2A7 © INT1v I QRaNINT 1RTRIC Allarata " Allarata ERNAA Rlack Dk AMAadal CAIL [-TalV} TN L NRCIIC Mata Madal Nan_ramnliant Canrra and Taraat fAiTha ralatinnchin funas Allarata hac ha 1 | DEMNVE F +una oAl EAalcE L
151 204 1 |ProjectID Project Name Project Description Project Version Project Last Updated Project Author Project File Name Root Model Package Total Elements in Project Total Elements Validated.i rolec¢ Total Vlolatlons in Prolect Rules Defined for Each Meta Model 5 - Number of Violations By Meta Model Rule -

14 202 _2021x_2_86e0 Demo Model 226 C:\Users\...\ORCUS Model 74 = %8 fhétaMoud Rame SRS Med -Meta Model Rule Name Actlvmes Must Be AIE). t‘ed to Blocks: 3

15 _202 247_167534273 Demo\Demo --Interface Blocks Can Satisfy R Meta Model Rule Name: Allocate FROM Softwafe TO Hardware: 3

16 |_202 8385_674529_2 Model.mdzip Meta Model Rule Name: Logical Block Must B¢ Allocated: 1

17 zoi 795 Meta Model Rule Name: Activity Must Satisff and Be Allocated: 4

18 _205 Meta Model Rule Name: Requirements My5t Be Satisified or Derived: 6
19 _ZOi Meta Model Rule Name: Allocate FROM Lbgical TO Physical: 3
20| 202

21|_202

=

llocate FROM Logical TO Physical
--Activities Can Satisfy Requirements
--Prohibit Abstractions

--Software Must Be Allocated

--Systems Are Composed of Subsystems
--Allocate FROM Software TO Hardware
--Systems Associated with Logical Elements
--Activities Satisfy Requirements

: Number of Violations By Meta Model Rule !

]

Total Violations in Project Rules Defined for Each Meta Model:

mIRCUS
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Using ORCUS - JSON export

[ {
"Model Element ID" :

" _2021x 2 86e0247_1675
:Hqge} Element Seryer ID" : "_2021x 2 86e02

:Model Element Tgpe" : "Requirement”,

"Model Element Name"':

"Model Element s Ownlng Model™ : "Model"™,
"Violation Rule Name" : "Requirements Must
~viglarion Rule\s Owning Model" : "ORCUS Me

"Violation Spmmaryr -
SRR ENEENENENREERERESR

"Copied Requirement”,

"Not enough relationships specified for element”,

292327786_755194_3060",
47_1675292327786_755194_3060",

Be Satisified or Derived",
ta Model"”,

ﬂX%Q%?E&EE.?FEﬁﬁQe".: "The element 'Copied Requirement' should contain at least one compliant relation
T.5omplianceOprions ) [

"complianceOptionAction”" : "CREATE", *k

"relationshipDirection” : "INCOMING",

"relationshipType" : "DeriveReqt”, {

"relationshipStereotypes" : "7, "Project ID" : "_2021x_2 86e0247_1675342738385_6€74529_2795",

"relationshipSourceType" : "Requirement" "Project Name”™ : "Demo Model"™,

"relationshipSourceName" : "V, "Project Description®™ : "w,

"relationshipSourceStereotypes"” : "Requ "Project Version" : "226",

" 3 5 n - nn

relationsnipTargetNamer ; =Copied Reqal] PEOJect Last Updated® : mall,

} i i - - "Project Author"™ : null,

"relationshipTargetStereotypes” : "", - £ ¥ o = -

"isDirectedRelationship" : false Project File Name™ : "C:\\Users\ \\CRCUS Demo\\Demo Model.mdzip",
}, { "Root Model Package™ : "Model"™,

"complianceOptionAction™ : "CREATE", "Total Elements in Project”™ : 74,

"relationshipDirection™ : "INCOMING", '_"___3£_§$gments Valldated Ain P'Oject" s 25,

"relationshipType" : "Satisfy", s WTora) Violations in Proj ec:";__"_‘__

"relationshipStereotypes"” : "7,
"relationshipSourceType" : "Block", ]
"relationshipSourceName" : "7,
"relationshipSourceStereotypes” :
"relationshipTargetType" : "7,

= "Rules Defined for Each Meta Model"™ t "Meta Model Name: ORCUS Meta Model\n--Interface Blocks Can Satisfy Requ:

* "Number of Vzolat10ﬂs B" Meta Model Rule” 3

"totalRulesByMetaM odel" R,
"ORCUS Meta Model"™ :

[ "Interface Blocks Can Satisfy Requirements”,

"Bloc]

"relationshipTargetName" : "Copied Requ by
"relationshipTargetStercotypes” : ", "totalViolationsByRule" : {
"isDirectedRelationship" : false "Activities Must Be Allocated

Poo 4 "Allocate FROM

to Blocks®™ : 3,
Software TO Hardware"™ : 3,
"Logical Block Must Be Allocated™ : 1,

"Activity Must Sacisfy and Be Allocated”™ : 4,
"Requirements Must Be Satisified or Derived" : ¢,
"Allocate FROM Logical TO Phy31dal' 4 =

‘*?

"Meta Model Rule Name: Activities Must Be Allocated to Blocks:

"Single Parent Reguirement”,

3\:

"Associati
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Summary of ORCUS

« JHUAPL-developed plug-in for Cameo 2021x to enable a(n):
Simpler method for ensuring compliance to meta-models
Easier method for gauging metrics on model compliance

Faster teaching of modeling patterns, practices, and standards to newer Modelers
Interactive user experience within Cameo for adhering to meta-models

« ORCUS was designed with the flexibility to simply convert existing meta-models and to
be able to validate against multiple meta-models simultaneously

 ORCUS has two compliance validation modes:
- Active Validation for working in the model
- Discrete Validation for exporting model metrics

mIRCUS

Object Recognition for Compliance, Usability, and Sustainment
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Available for Download!
« ORCUS is available for public download:

- https://www.jhuapl.edu/techtransfer/Technologies/Licensing

» Please email orcus@jhuapl.edu with any questions, feedback

or enhancement requests!
mRCUS

7078 ORCUS (Object Recognition for Compliance, Usability, and Sustainment) Offerings
Cameo Plugin .
Commercial - $250.00 A
e ORCUS aims to ensure model compliance and enables faster development for both new and experienced
Cameo users.
* It can serve as training tool to teach new users best modeling practices. Non-Profit - $0.00 A

e [t provides metrics to measure model compliance to program meta-models.

@ R C l_l S U.S. Government (and DOD
contractors for government
purpose use under active USG
contracts) - $0.00
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