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Four LFL issues: 
1. Proof of DoDAF Conformance – Meta Model – DM2; LFL Issue #1 (11 September 2017).
2. Increase DoDAF Conformance – PES Implementation; LFL Issue #2 (11 September 2017).
3. Support Extensibility and Specialization of Architectures (Inheritance and Extension of Architectures; LFL Issue #3 (11 September 2017)
4. Interoperability and Interchange Testing; LFL Issue #4 (11 September 2017)
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1. [bookmark: _Ref492747575][bookmark: Issue_1]LFL Issue #1 (11 September 2017)

Title: Proof of DoDAF Conformance – Meta Model – DM2

A. The Unified Architecture Framework (UAF) is required to conform to the Department of Defense Architecture Framework Version 2.02 (DoDAF 2.02).  References include OMG UPDM 3.0 RFP Unified Profile for DoDAF and MODEM (UPDM V3.0) Request For Proposal, OMG Document: c4i/2013-09-11] as well as internal UAF 1.0 References[footnoteRef:1] which includes DoDAF 2.02 and thus the  two criteria for DoDAF 2.02 conformance (1) DoDAF Meta Model (DM2) and (2) the Physical Exchange Specification (PES). [1:  Unified Architecture Framework Profile (UAFP), Version 1.0 – FTF Beta 2, May 30 2017, dtc/17-05-08: Updated Unified Architecture Framework Profile (UAFP) specification clean:

Para 1.1:
 "The UAFP specification supports the Department of Defense Architecture Framework (DoDAF) 2.02..."  "The core concepts in the UAF domain metamodel specify the UAFP based upon the DoDAF 2.0.2 Domain Metamodel (DM2)..."

Para 3.3
 "Other Normative References
• Department of Defense Architecture Framework (DoDAF), Version 2.02, August 2010, http://dodcio.defense.gov/Library/DoDArchitectureFramework.aspx
• DM2 - DoDAF Meta-Model,
• The DM2 Conceptual Data Model, http://dodcio.defense.gov/Library/DoDArchitectureFramework/dodaf20_conceptual.aspx"
• DM2 Logical Data Model, http://dodcio.defense.gov/Library/DoDArchitectureFramework/dodaf20_logical.aspx
• DM2 Formal Ontology. http://dodcio.defense.gov/Library/DoDArchitectureFramework/dodaf20_ontology1.aspx] 


This LFL issue #1 is confined to criterion #1, conformance of the UAF Domain Meta Model (UAF DMM) with DM2. A separate issue addresses criterion #2 the PES.

B. Background.

Members of the DoD Architecture Community [through DoD-CIO & OSD/ATL anonymous channels] have questioned the conformance of OMG UAF to DoDAF 2.02 and have claimed that UAF has abandoned advances made international through the IDEAS Foundation.

C. Observation.

The submitter of this issue has observed internal efforts by the “UAF/UPDM” Group to maintain such conformance with great attention to detail over the last 8 or so years of the UAF/UPDM lifecycle.  Spreadsheets and other computerized comparisons were made of the traceability.  These, however, have not made their way into formal documentation and have not been published either as normative or non-normative parts of UAF. Most importantly, this observation does not constitute PROOF to the external community because of deficiencies in the publicly published documentation. 

D. Deficiency.
The UAF Annex on Traceability[footnoteRef:2] shows conformance between the UAF Matrix and DoDAF 2.02 Viewpoints/Views. It does not show the traceability between Meta Models. [2:  Unified Architecture Framework Traceability between Framework Views and Elements (Informative). Appendix B, Version 1.0, OMG Document Number: c4i/16-05-03. Writer does not have ready access to the final Beta 2 or pre-publication version but believes the deficiency has not been addressed in the Finalization Task Force (FTF) process.] 


E. Proposed Level of Proof. 
The publication of sufficient data to allow “proof by inspection” of the desired conformance. In practical terms, this would include identifying key aspects of both metamodels – key touchpoints – that would have to be either equal or shown to be the equivalent.  A corollary of this “key aspects” approach is that minor differences in the metamodel or ontology trees would not be sufficient to show non-conformance but might be seen as normal issues to be documented and addressed in the standards development process. 

Proof.  Inspection similar to design inspection first described by IBM and later by the Carnegie-Mellon Software Engineering Institute. A well-ordered and related series of Checklists specifically tailored to the artifact under inspection are key to these processes. Wikipedia describes both a general inspection discipline and a specific type of “Fagan Inspection”:

"Inspection in software engineering, refers to peer review of any work product by trained individuals who look for defects using a well defined process. An inspection might also be referred to as a Fagan inspection after Michael Fagan, the creator of a very popular software inspection process.[footnoteRef:3]" [3:  See https://en.m.wikipedia.org/wiki/Software_inspection ] 


“Fagan Inspection defines a process as a certain activity with a pre-specified entry and exit criteria. In every activity or operation for which entry and exit criteria are specified Fagan Inspections can be used to validate if the output of the process complies with the exit criteria specified for the process. Fagan Inspection uses a group review method to evaluate the output of a given process.[footnoteRef:4]” [4:  See https://en.m.wikipedia.org/wiki/Fagan_inspection ] 


The data should address the three parts of the DM2 Conformance:

(a) Concepts. Conceptual conformance includes the IDEAS Ontological Foundation and the DM2 Foundation[footnoteRef:5]  [5:  IDEAS http://www.ideasgroup.org/ .  DM2 foundation: http://www.ideasgroup.org/dm2/ . And Silver bullet proprietary site which is informative, not normative: http://www.silverbulletinc.com/dm2/ ] 

(b) Logical 
(c) Physical (not including the full PES -- see LFL Issue #2)

The data should allow an IT Architecture Analyst to trace conformance bi-directionally between DoDAF DM2 and UAF DMM. The form of the data may involve publication of summary or detailed tables in a UAF Annex such as that referred to above. It may also be supplemented by a more detailed spreadsheet file or similar mechanism.

F. Provide Example of Proof by Inspection.
Both DM2 and DMM are very large complex models and complete proof of 100% conformance is out of the range of possibility.  However, the published specification should also describe one or more significant examples of such proof by inspection. 


End of LFL Issue #1
============================


2. [bookmark: _Ref492747648][bookmark: Issue_2]LFL Issue #2 (11 September 2017)

Title: Increase DoDAF Conformance – PES Implementation.

A. Theory and Level Two DoDAF Conformance. The Unified Architecture Framework (UAF) is required to conform to the Department of Defense Architecture Framework Version 2.02 (DoDAF 2.02)[footnoteRef:6].  References include OMG UPDM 3.0 RFP as well as internal UAF 1.0 References.  DoDAF 2.02 defines two criteria for conformance (1) DoDAF Meta Model (DM2) and (2) the Physical Exchange Specification (PES).  More specifically, four (4) Levels of Conformance for DoDAF 2.02 were proposed during DoDAF development but not promulgated: Conceptual, Logical, Physical, and Semantic[footnoteRef:7].  However, these levels have been accepted in practice.  UPDM 2.1 and UAF 1.0 (UPDM 3.0) claim Level Two DoDAF Conformance to DoDAF Meta Model (DM2) (see Issue 1 above on proof).  Conformance to the PES would bring UAF to Level Three DoDAF Conformance. [6:  http://dodcio.defense.gov/Library/DoD-Architecture-Framework/dodaf20_pes/
]  [7:   Dave McDaniel, "Why XMI Will Not Work as the Data Exchange Standard for the DoD EA COI" 28 March 2011. Slide 12.  http://www.silverbulletinc.com/dm2/File_Browser_2/data/files/Socialization%20and%20Pilots/UPDM/DoDAF,%20DM2,%20PES,%20XMI,.ppt
Level 1 -- Conceptually conformant 
Uses DoDAF terms and aliases (from DM2 CDM) to categorize its concepts
DoDAF views (AV-1 thru DIV-3) have correct information according to “monster matrix”).  For example, 
An OV-2 with radios would be non-conformant 
An OV-4 with Tank parts would be non-conformant 
Fit-For-Purpose (FFP) would have to be conformant with whatever the FFP model specifier said, e.g., a “FFP-1" view for which the originator specified the model as Services mapping to Capabilities should have Services and Capabilities and the relationship but shouldn't have unrelated info 
Level 2 -- Logically conformant 
Level 1 + adheres to terms and relationships from DM2 LDM and aliases
Level 3 -- Physically conformant 
Level 2 + expressed as DoDAF – DM2 PES that can be consumed by others 
Level 4 -- Semantically conformant 
Level 3 + IDEAS semantics are correct

] 


B. Practical Use of PES and Requirement for Implementers. While the theoretical quality or depth or sophistication of PES modeling is and has been subject to vigorous debate[footnoteRef:8], the US DoD Joint Staff (J6) have found the PES format both convenient and useful for storing, exchanging and visualizing Viewpoint/Views specified by DoDAF including the Fit For Purpose custom views. UAF compliant tools should be able to generate PES viewpoints (in XML) as part of the requirement of projecting views from the DoDAF metamodel conformant UAF DMM.  The user should then have the option of storing View information inherent in the OMG XMI compliant form, or the PES form, or both.  The difficulty is anticipated in importing PES formatted data and relating it to the UAF DMM. This is a difficulty because of the methodological mismatches among the DoDAF DMM and its own DoDAF PES as well as with the DoDAF conformant OMG DMM.  The OMG XMI is, of course, closer to the underlying OMG MOF/UML/SysML type of modeling.   [8:  Unfortunately, the personal nature of this dispute is obvious from the McDaniel [2011] presentation. The Author of this Issue (LFL) has observed this on both sides.  The author of this issue (LFL) does not agree with the tone; these conflicting assertions must be addressed at last in writing and reviewed by neutral technically competent expert(s). We must ignore the ad hominem attacks against the UPDM team and one or more of its team members and against the DoDAF development team and one or more of its members. The mudslinging has gone on for over a decade. It is time to get on with the task of supporting both XMI and PES file exchanges as well as other methods useful to the Enterprise and System Architect.] 


C. Priorities. First priority is to generate a valid PES file. Second priority is to read PES file format. Third priority is to relate PES back to the DoDAF DM2 or the UAF DMM. This issue is confined to criterion #2, conformance to the PES.  A separate issue addresses criterion #1 conformance to the DM2.

D. Background, and Observation of Deficiency

DoDAF conformance has been questioned. UAF/UPDM specification/standard currently relies solely on OMG XMI[footnoteRef:9] for exchange. This does not support the PES. Some DoD Architecture Community members use the PES to store, display, and exchange DoDAF Architecture Data.   [9:  The quality of XMI has also been examined and improved over the last decade including the definition of variants including Canonical XMI.  McDaniel [2011] Slide 15 and other statements about XMI were technically inaccurate in 2011 as well as 2017.  XMI is also an ISO standard.  In 2017, UAF is built upon SysML which is also ISO 19514: 2017.  UPDM, by the way, is ISO 19513: 2017. It was and is still accurate to say “XMI cannot be the one-size-fits-all standard for architecture data exchange”.  But the same and more can be said about PES.] 


E. Examples of PES Implementations.

There have been several reported successful implementations of PES.  Even one of the UAF/UPDM compliant tool vendors has reported such a capability[footnoteRef:10].  McDaniel [2011] noted several implementations[footnoteRef:11] Cloud-EA claimed to have achieved both DM2 and PES conformance[footnoteRef:12].  Innoslate claims PES conformance but may only be Level 1 (conceptual conformance with the critical DoDAF DM2)[footnoteRef:13]. [10:  NoMagic website: https://docs.nomagic.com/display/UPDM3P183/Exporting+to+PES . This does not mean, however, that the vendor can import PES and correlate it with the metamodel.]  [11:  McDaniel (2011) claims that PES has been implemented by Vicense and SBSI.  There is not, however, a report on the quality of Level 2 DoDAF DM2 conformance by these vendors. This is important because according to the proposed levels Level 3 PES conformance cannot be reached without first Level 2 DM2 conformance.]  [12:  https://www.i2-t.com/products/enterprise-architecture/dodaf/ . Not specifically DoDAF 2.02 but a significant claim in regards to PES.]  [13:  "Innoslate allows you to easily describe your architecture according to the DM2 concepts, associations, and attributes. With one-click, your Innoslate project is capable of export in accordance with the PES". https://www.innoslate.com/dodaf/
] 


F. Proposed Solutions.
Level and evidence of proof of compliance are left to definition by Revision Task Force members: from full implementation of the PES, re-publication of the PES as part of the OMG specification (Neither DoDAF nor its DM2 nor its PES are copyright but acknowledgement should be made); statement of reason why the PES is not included in UAF documentation and tooling; supplemental status of PES for viewpoint/view exchange since XMI does not appear to support this, recognition that both XMI and PES are based on XML Schema; requirement or suggestion that UAF-compliant tool vendors must provide their own implementation to import/export PES.  
End of LFL Issue #2 
============================

3. [bookmark: _Ref492747695][bookmark: Issue_3]LFL Issue #3 (11 September 2017)

Title: Support Extensibility and Specialization of Architectures (Inheritance and Extension of Architectures).
Dean Ristani [KONSTANDIN.RISTANI@forces.gc.ca], the Canadian Co-Chair of the North Atlantic Treaty Organization Architecture Capabilities Team (NATO ACaT), also Canada Chief Architect DND, suggested that UAF architectures would be much more useful if there were a standardized way to build a very general architecture in a specific domain/area (possibly a Reference Architecture), to “inherit” it, and to specialize it as the context or occasion demands. We need to have a dialogue with Dean.  I have three images that come to mind, which may be more a reflection of my career background than of Dean’s intent:  a) a Communications Architecture for Simulation of Network & Message Traffic; b) a Node-based Architecture where X nodes are connected logically and each generic node is a basic set of queues – and as one layers down the nodes (sub-nodes) become more complex, specialized and capable of performing concrete functions; and c) which combines a & b.  There is also the case where unexpected coalition partners join an existing alliance.  Some temporary partners would need to be integrated into the existing approved network for deployments but probably would have to be given less access to sensitive national and allied information.  Even within enduring alliances, the degree of information sharing varies.  Also, such enduring alliance members can be expected to arrive with their own networks which are unique architectures for built for their national needs but have aspects that can be modeled and then deployed to support robust interoperability but still at a level lower than that of their native national networks.

Let us say that NATO had a generic Communications Network Reference Architecture.  Then it might have several implementation architectures dependent on the scenario
· In-place in Europe and North America (peace time and enduring scenario)
· Ad hoc deployment such as Bosnia-Herzegovina in the 1990s
· Out of area deployment such as Afghanistan in the early 2000’s
· Quick reaction humanitarian deployment (natural disaster such as hurricanes / typhoons / cyclones)
An architecture standard capability supported by commercial tools that allowed for inheritance and extension would support a powerful planning capability. 

Attention is also drawn to the conclusions of the Afghan Mission outcome briefs of the previous decade where the lack of planning of networks and other IT support capabilities was blamed for a disproportionate percentage of risk to lives and mission success.  There is rarely time in such unexpected deployments to support a deliberate planning process measured in years rather than weeks or days. Approved architectures should be able to be reconfigured for rapid planning and deployment in unexpected circumstances.

[bookmark: _GoBack]References[footnoteRef:14]: End of LFL Issue #3 ============================
 [14:  Rand Corporation. https://www.rand.org/pubs/research_reports/RR302.html
Defense Systems periodical. https://defensesystems.com/articles/2010/09/02/c4isr-2-afghan-mission-network-connects-allies.aspx
Wikipedia. 
Older Afghanistan Mission Network, https://en.wikipedia.org/wiki/Afghanistan_Mission_Network  and now Federated Mission Networking, https://en.wikipedia.org/wiki/Federated_Mission_Networking 

Dag Wilhelmsen, Technical Director. NATO CIS Services Agency (NCSA), Interoperability in Afghanistan, 2010, http://www.afcea.org/europe/html/mr.wilhelmsen.pps 

NATO. 
NATO Interoperability Standards and Profiles (NISP).  Appendix D. The Afghanistan Mission Network (AMN) Profile of NATO Interoperability Standards https://nhqc3s.hq.nato.int/Apps/Architecture/NISP/volume3/apd.html  NISP is the NATO Standards Registry roughly analogous to US DoD IT Standards Registry (DISR).

NATO Federated Mission Networking - effective information sharing during NATO operations. A YouTube video posting. https://youtu.be/f2PGinsYAi4 

AFCEA.  Armed Forces Communications and Electronics Association [check title]
“Mission Network as the New Joint, Coalition Norm”, Session 4 Track 1: “Enabling the Joint, Coalition Counter-Insurgency Campaign” by Mike Kopfer (Contractor, Team C4IES), CENTCOM Programs & Architectures Division (CCJ6-P)
https://www.afcea.org/events/pastevents/documents/LWN11_Track_1_Session_4.pdf ] 

4. [bookmark: _Ref492747730][bookmark: Issue_4]LFL Issue #4 (11 September 2017)

Title: Interoperability and Interchange Testing

UAF 1.0 has not been subjected to interoperability and interchange testing as had part of its predecessor UPDM.  UPDM 2.1 was also not subjected to such testing.  A previous version of UPDM was subjected to testing of only a small partial testing in the former OMG Model Interchange Working Group (MIWG), now called the Model Interchange AB SIG.  As soon as three or more UAF 1 implementations are stable, such testing should resume and the results be publicly documented.

End of LFL Issue #4
============================
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