
CCSDS Spacecraft Monitoring & Control (SM&C) Working Group 
Fall 2019 Workshop
Darmstadium – Wissenschafts in Darmstadt, Germany 
October 21 - 24, 2019
MEETING MINUTES

1. Summary (from final MOIMS plenary)

Achievements for this meeting cycle:
· Reviewed NASA HQ Artemis presentation. , it is clear that some level of mission operations interoperability will be essential and also that it is not currently defined.  CCSDS should play an increasingly active role in advocating for interoperability data standards. 
· Reviewed set of suggested interoperability guidelines to simplify inter-agency info exchanges.
· Continued work on the new-and-improved Mission Data Products Distribution Blue Book. It is a much simpler concept that the previous and the working group members agreed we are on a good path, but also noted that there is now a list of concerns to be addressed.
· Stefan Gaertner presented DLR’s MO Service Description Language which greatly reduces the time needed to specify a service and reduces the potential for errors.
· We are nearing completion of the MO Services Green Book 5-year revision.  We have the inputs needed to complete.
· Several agencies and the MPS WG reported difficulties in using the current Com Object Model.  The WG discussed several alternatives and will try and reach a resolution by the end of the year.
· There were several discussions of the IOAG Interoperability Demo.  It can be a very valuable tool for showing the challenges and approaches of multi-agency collaborative mission support.  The project is just getting started and the SM&C group suggested that they more formally document their purpose and objectives.
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Interaction with other WGs
· Held joint meeting with Mission Planning & Scheduling WG.  They provided a good overview of their efforts and their data models and raised several issues they have encountered while using MO Service capabilities.  The SM&C group will consider possible enhancements to address the MPS concerns.  MPS team attended the SM&C meetings for the rest of the day and provided comments where they felt it was appropriate.
· Held joint meeting with SOIS to review the interaction boundaries between SOIS and MO services on-board.
Problems and Issues:  None
2. Agenda – as planned
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3. Attendance

A core SM&C group were present for most of the four days.  Many others joined for Wednesday, when the MPS WG members were able to attend and we met with the SOIS team.  The following list of attendees was derived from on-line registrations and the sign-in sheets:


	 
	First Name
	Last Name
	Email Address
	Organization

	1
	Ivan
	Antonov
	aid@mcc.rsa.ru
	FSATsNIIMash

	2
	Brigitte
	Behal
	brigitte.behal@cnes.fr
	CNES

	3
	Yunjun
	Chen
	chenyunjun@bittt.cn
	CLTC/BITTT

	4
	Olivier
	Churlaud
	olivier.churlaud@cnes.fr
	CNES

	5
	Cesar
	Coelho
	cbwhittle@gmail.com
	CGI ESA

	6
	Sam
	Cooper
	sam@brightascension.com
	Bright Ascension ESA

	7
	Vladimir
	Denezhkin
	Denezhkin@spacecorp.ru
	JSC Russian space systems FSA

	8
	Margherita
	di Giulio
	Margherita.di.Giulio@esa.int
	ESA

	9
	José Luís
	Feiteirinha
	jose.luis.feiteirinha@esa.int
	SERCO Services GmbH

	10
	Antonio
	Fortunato
	antonio.fortunato@esa.int
	ESA

	11
	Stefan
	Gärtner
	stefan.gaertner@dlr.de
	DLR

	12
	Paul
	Hamilton
	paul.a.hamilton@nasa.gov
	NASA-JSC

	13
	Ian
	Harrison
	ian.harrison@esa.int
	ESA

	14
	Martin
	Hermes
	martin.hermes@eumetsat.int
	EUMETSAT

	15
	Leonid
	Kudrin
	kudrin@okbmei.ru
	FSA

	16
	Daniel
	Lee
	daniel.lee@eumetsat.int
	EUMETSAT

	17
	Dominik
	Marszk
	dominik.marszk@esa.int
	ESA

	18
	Mario
	Merri
	mario.merri@esa.int
	ESA

	19
	YOSHIKAZU
	MIYANO
	miyano.yoshikazu@jaxa.jp
	JAXA

	20
	Dmitriy
	Nagornyh
	nagornyh81@mail.ru
	FSA

	21
	Elena
	Prouine
	 
	ESA

	22
	Costin
	Radulescu
	costin.radulescu@jpl.nasa.gov
	NASA-JPL

	23
	Thomas
	Sheasby
	thomas.sheasby@esa.int
	ESA

	24
	Alexander
	Svirkov
	sav89@mail.ru
	FSA

	25
	Stephen
	Townes
	Stephen.A.Townes@jpl.nasa.gov
	NASA-JPL

	26
	Vassilis
	Tsaoussidis
	vtsaousi@ee.duth.gr
	ESA







4. Files posted to CWE

Files from the meeting have been posted to the CWE under the MOIMS Area / SM&C / Meeting Materials / 2019 / Fall 2019 directory:
1. Artemis IOAG23 v5 for web   -  NASA Overview of the Artemis Program
2. Security_Authentication and Access Control for MO Services_final
3. Security_Proposed modification of standards_final
4. Mission Operations Interoperability Guidelines
5. IOAG and OMG Status
6. SMC Report to MOIMS Fall 2019
7. CCSDS Mission Data Product Services – SMC WG – Darmstadt – 2019.10.23
8. Abstract Event Definition
9. CCSDS 902x13r1 Abstract event Definition
10. These minutes
11. Meeting Agenda
12. IOAG interop demo status for CCSDS Fall 2019.pptx  from Costin Radulescu
13. CCSDS SMandC Darmstadt Gartner 2019-10-21 HSDL
14. 190728 MO for Gateway – Interoperability V4        Mario’s charts proposing MO for GW
15. MPS Overview for SMC.pptx          Mission Planning Overview
The presentations form Monday morning's plenary are on the CWE at:   https://cwe.ccsds.org/sec/docs/Forms/AllItems.aspx?RootFolder=%2Fsec%2Fdocs%2FTechnical%20Plenary%20Meetings%2FFall%202019%20%2D%20Darmstadt%2C%20Germany&FolderCTID=0x0120001030F072FF81B0408D7B8CB95CDD9111&View=%7B98F9CBF0%2D27FD%2D486D%2D8CAD%2D6CE9C69E16F3%7D&InitialTabId=Ribbon%2EDocument&VisibilityContext=WSSTabPersistence

5. Document Status

SM&C has a lot of documents that are currently being worked on.  A few highlights:

Awaiting publication:
· MO – Common Services
· MAL Binding to ZMTP
· XTCE 1.2
· XTCE Informational Report

Just released for WG review
· XTCE Element Descriptions

Being worked on  (highest priority)
· MO Green Book
· Mission Data Product Distribution Services
· MO Reference Model – 5 yr update

New additions
· Correlated Data Generation Orange Book.  FSA Russia updating.  Entered as DRAFT in CWE, needs to be an approved project.
· MAL to DTN binding – will add as DRAFT for tracking purposes

SANA Issues
· All SM&C documents need to be reviewed to ensure that SANA registries actually exist for the registries described in the document.  A spot-check after the Darmstadt meeting showed that SANA entries have not been made.
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4. Action Items

Spring 2019 – Mountain View, California
Open Actions as of Fall 2019 meeting will be moved to the Fall 2019 Action Item List

	ID
	ACTION
	ASSIGNED TO
	DUE
	NOTES
	STATUS

	2019-0509-1

	JAVA API 5-yr review - Find single agency to do the work.  (was 2018-1019-3)
	All
	
	No volunteers.   Sam and Dan may decide to reconfirm
	
MOVE TO FALL 2019 ACTIONS

	2019-0509-2
	Provide updated draft file services spec (was 2018-1019-6)
	ESA
	
	Defer until after Data Products
	MOVE TO FALL 2019 ACTIONS

	2019-0509-3
	Find a second Agency (besides ESA)  for supporting the binding to DTN (was 2018-1019-7)
	All
	9/15/2019
	Will create DRAFT project
	MOVE TO FALL 2019 ACTIONS

	2019-0509-4
	Set up joint meeting with CSS in Fall 2019 to discuss file services (was 2018-1019-8)
	Dan Smith
	9/15/2019
	
	Cancel, overcome by other activities

	2019-0509-5
	Confirm that P&S WG will handle certain documents so they can be removed as SM&C DRAFTs.
	Dan Smith
	6/30/2019
	
	CLOSED, will remain as SM&C Draft Projects forever (would require Charter change to remove)

	2019-0509-6
	Ensure XML files are moved to the SANA registry.
	Sam
	6/30/2019
	Olivier by end of 2019
	MOVE TO FALL 2019 ACTIONS

	2019-0509-7
	SOIS Diagram – Review with Jonathan Wilmot and Peter Shames
	Dan/Sam
	7/15/2019
	
	Complete

	2019-0509-8
	Continue contact with the Gateway team, possibly through the CESG or CMC.  Report status.
	Dan
	6/30/2019
	 
	Ongoing, no action item needed

	2019-0509-9
	Review security red-line proposal
	All
	7/15/2019
	Will move to document tracking
	CLOSED

	2019-0509-10
	Resume sending out the document status report at least quarterly 
	Dan
	Quarterly
	
	Ongoing, no action item needed



Fall 2019 – Darmstadt, Germany
Open Actions from Spring 2019 meeting have been moved to this list.

	ID
	ACTION
	ASSIGNED TO
	DUE
	NOTES
	STATUS

	2019-1024-01
 (was 2019-0509-1)

	JAVA API 5-yr review - Find single agency to do the work.  (was 2018-1019-3)
	All
	3/15/2020
	No volunteers.   Sam and Dan may decide to reconfirm
	


	2019-1024-02 
(was 2019-0509-2)
	Provide updated draft file services spec (was 2018-1019-6)
	ESA
	3/15/2020
	Defer until after Data Products
	

	2019-1024-03
(was 2019-0509-3)
	Find a second Agency (besides ESA)  for supporting the binding to DTN (was 2018-1019-7)
	All
	3/15/2020
	
May create DRAFT project
	

	2019-1024-04
(was 2019-0509-6)
	Ensure XML files are moved to the SANA registry.
	Sam, Olivier
	12/30/2019
	
	

	2019-1024-05
	Distribute XTCE Elements Green Book for WG Review
	Dan Smith
	11/1/2019
	
	

	2019-1024-06
	MO Green Book – Review discussion of Object Model definition and consider alternatives.
	Sam, Olivier, Ceasar
	12/30/2019
	
	

	2019-1024-07
	Review books for possible PINK sheets to remove MAL polymorphic restriction.
	Olivier (ZMTP), Stefan (SPP), Sam (TCP/IP, misc.), Adrian (HTTP).
	2/1/2020
	May need to justify why no prototype is needed.
	

	2019-1024-08
	Mission Data Product Services – put out a new concept paper update
	Sam and Tiago
	12/30/2019
	
	

	[bookmark: _GoBack]2019-1024-09
	Review SOIS Yellow Book conclusions section.
	Sam and ALL
	Sam to distribute by 12/30/2019, ALL to review by 2/1/2020
	
	



5. Day 1.  Monday October 21, 2019

The full CCSDS Plenary and the MOIMS Plenary were held Monday morning.  The SM&C Working Group meetings began at 11:00 am.

The agenda was reviewed and plans for the week (including dinner) discussed.

Dan presented the IOAG and OMG status. With the IOAG, the Mission Operations Systems Strategy Group (MOSSG) completed its chartered work with the publication of Catalog #3.  The team is currently not having meetings.  A spinoff activity is active involving ESA, NASA, and CNES developing an interoperability demonstration.  Costin Radulescu from NASA will present details of the effort later in the week.  In the OMG, the Command and Control Message Specification (C2MS) standard has been published and work has started on a simple display exchange format for telemetry pages.

Dan Smith presented a set of charts on the Artemis program.  Artemis is the name of the full lunar exploration program which includes the rockets, gateway, human landers, and more.  The charts show that many agencies and commercial providers will be involved and it is obvious, at least to the SM&C team, that some level of established common information exchange/interoperability standards or guidelines will be essential.  At least through the early 2024 missions, MO is not a consideration since it is not ready and proven today.  More engagement with the Artemis community is needed to find areas where SM&C could help with future planning.  Mario mentioned that we should stress that we are flexible.  Dan has some related actions from NASA and from the IOAG to pursue Artemis interactions. The WG is concerned that the CCSDS plan to have all Artemis questions be routed through the IOAG may slow down interactions.
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Full CWE status review and action item review were both deferred until later in the week.

Stefan Gärtner presented DLR’s HCC Service Description Language (HSDL).  It greatly reduces the effort needed to define and implement new MO services.  He hopes to post it as open source to Github in about 3 months. 


[image: ]

6. Day 2.  Tuesday October 22, 2019

MO Green Book.  The team worked on prioritizing the list of future work items included in the Green Book.  Sam now has the inputs needed to complete.  Reviewed Object Model definition.  Further work needed to consider alternatives.  [action] several proposals being made for further discussion.  Goal to resolve through regular SM&C telecons.  Sam, Olivier, Ceasar   late December
MAL.  Request from MPS to remove polymorphic restriction.  Value is recognized and changes will be identified.  May be as simple as a sentence in each of several documents.  All binding books will have to be reviewed. Possible PINK sheets.  [action]  By the end of December to review existing bindings for possible changes:  Olivier-ZMTP,     Stefan-SPP,   Sam-TCP/IP,misc books,   Adrian – HTTP.  Should justify why no prototype needed.    
XTCE Element Descriptions – Dan will send out for WG review within the next week.

After lunch, Costin Radulescu presented the IOAG interoperability demo project.   This is an IOAG effort to demonstrate the viability and challenges of inter-agency data exchanges within the guidelines of Catalog #3.  Message formats will be agreed to between ESA, NASA, and CNES – based on MO message formats if appropriate.  To show interoperability, all three groups should agree to the same data exchange approach and formats.  The group felt that clarity is needed on the goals, purpose, and rationale (the what? and the why? justifications).  Should be written down and agreed to.  Should present out again in Huntsville.  Note that Mehran was not present for this session but was able to provide his view later in the week (but Costin was not present at that time).  Mehran has some very different ideas that will have to be followed up when the Demo Team meets.  One example is that Mehran did not agree that interoperability between three groups meant that all three needed to agree on anything because three 2-way agreements could produce the same result.
Complexity concerns were discussed, but time was limited.  Dan is very concerned that decisions made in the MO development make interoperability very difficult.  One example is the lack of the full text string when passing event/log/alarm messages.  Use of a message index and variable text fields carry lots of implications.  This will be a topic at future meetings.
Abstract Event Definition was not discussed due to lack of time.  Dan Smith later reviewed it and notes that it never does define what it means by an Event and therefore is a confusing document.  It probably does not interfere with MO specifications.
The MOIMS dinner was organized by Mario and held Tuesday evening at the Darmstädter Ratskeller Hausbrauerei – great time.

7. Day 3.  Wednesday October 23, 2019

Schedules were arranged so that the Mission Planning Services WG did not meet on Wednesday which allowed additional people to attend the SM&C meetings.
Roger Thompson and Mehran Sarkarati presented an overview of the Mission Planning Services (MPS) working group activities.  Charts have been posted on CWE.  It was a great opportunity for the SM&C team to see how others are using the MO framework.  
· Plan.  Contains set of activities to perform.  May be hierarchical.
· Execution.  Could be on-board or on ground – it does not matter.
· Using MAL and COM, each main entry (planning event, planning activity, etc.) is a group of COM objects.
It was noted that the MO data models were complex and constraining.  The SM&C WG may need to take a serious look at the current models and consider approaches which do not support the superset of all ideas.  Service specifications should be evaluated to minimize reliance on underlying data models.  
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Mission Data Product Services.  Tiago Nogueira presented the current status of the revised Mission Data Product Distribution Blue Book draft.  Great progress has been made on the simplified concepts.  Several open issues identified and documented.     ACTON:  Sam and Tiago to discuss open issue and put out an update by 1 December 2019.  Tiago provided the following summary notes:
· It was suggested to add the possibility to define the delivery format (e.g. zip, other) when doing a fetch. This may (or not) require to add ProductFormat to the data model
· It was noted that the root argument in the search operation is not really needed. It was agreed to keep only the type and filter arguments
· Need for a new listSubscriptions operation, that would allow a consumer to get  a list of its current subscriptions
· The comment was raised on whether we really need a Management service, and if this is not something internal to the provider
· It was suggested to update the search operation so that instead of returning a list of tokens, one for each matched product, it returns a single token for the whole search. The consumer would then use this token to fetch all the products in bulk
· It was suggested to add the product packaging type (e.g. zip, other) to the fetch and subscribe operations
· It was suggested that subscribe/unsubscribe operations could be defined in a different way:
· The consumer sends a REQUEST message with the filter (or just do a search)
· The provider sends back a token for that filter
· The consumer then uses the token together with the usual PUBSUB 


SOIS: A very constructive and broad discussion took place that clarified many aspects of the two approaches on each side. SOIS group finally seem to have understood that MAL is not always required to be an explicit software layer and that its requirements can be represented in the implementation of the onboard software and how it reacts to packets being received/sent.
It was felt that the Yellow book about ready and only the conclusion section that should be reviewed by SM&C to ensure it states what has been agreed.
It was agreed that there is no plan for MAL to describe on-board devices, and no plan for SOIS to describe interoperable services at the applications level, however we are not sure where to document that.
The SOIS-MO prototype discussed and scope agreed to.  SM&C is ready for prototype effort, SOIS is checking on resources.    Action: Review the Yellow book conclusions ALL, December 1

8. Day 4.  Thursday October 24, 2019

The week was reviewed, the document dates in CWE were updated, and summary charts were prepared for the Area Director and the MOIMS Plenary scheduled for Thursday afternoon.  There was consensus that it had been a very productive week.

The MOIMS Plenary was held in the afternoon and the results of our meetings were reported.  Charts have been posted on CWE.

9. Day 5.  Friday October 25, 2019

CESG Day – No working group meetings.
We look forward to the next face-to-face meeting
May 4-8, 2020 in Huntsville, Alabama, USA.


--  END  --
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PROJECT COLOR DOC # STATUS

CWE ESTIMATED 

COMPLETION

ADDED NOTES/STATUS

Mission Operations - Common Services Blue 522 Request to Publish December 1, 2019

Agency review, RIDs, and protoype all 

complete (9/19/2019)

Mission Operations - Mission Data Product 

Distribution Services

Blue 522.2 First draft circulated to WG September 1, 2020

New document description reviewed at 

Fall 2019 meeting.

Mission Operations - Message Abstraction Layer 

Binding to ZeroMQ Message Transport Protocol

Blue 524.4 Request to Publish ASAP

Shows as complete in CWE.  SANA 

entries not complete.

Mission Operations File Management Services Blue Second draft circulated to WG November 1, 2020

Mission Data Product Distribution has 

priority.

Mission Operations Services Concept (Issue 4) Green 520 Second draft circulated to WG May 29, 2020

Signficantly changed from the original.  

WG continues to work together on 

updates.

MO Reference Model 5yr update Magenta 520.1 R2 Most updates made, needs WG review. July 1, 2020

XML Telemetric and Command Exchange (XTCE) 1.2 Blue 660 Request to Publish November 1, 2019

5 comments submitted to the OMG, will 

not hold up CCSDS acceptance.  

XML Telemetric and Command Exchange (XTCE) 

Element Description

Green 660.1 In WG Review May 15, 2020

XML Telemetric and Command Exchange (XTCE) 

Informational Report

Green

660.2 

(originally 

660.0)

Request to Publish March 1, 2020

Marrio issued request to publish on Oct 

11, 2019.

DRAFT

Column1 Column2

STATUS

CWE ESTIMATED 

COMPLETION

ADDED NOTES/STATUS

Mission Operations Automation Services Blue Draft not scheduled

Mission Operations Navigation Services Blue Draft not scheduled

Mission Operations Planning Services Blue Draft not scheduled

Mission Operations Remote Buffer Management Services Blue Draft not scheduled

Mission Operations Scheduling Services Blue Draft not scheduled

Mission Operations Software Management Services Blue Draft not scheduled

Mission Operations Time Services Blue Draft not scheduled

MAL - DTN Binding Blue not yet entered in CWE not scheduled ACTION:  Enter in CWE as DRAFT

Correlated Data Generation - 5 yr update Orange Draft Updates in progress. July 1, 2020 FSA Russia to edit

SANA COMPLIANCE REVIEW NEEDED

Column1 Column2

Space Packet Binding

TCP Binding

ZMTP

TBD
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Design goals

+ compatible with MAL:
« all MAL constructs must be representable.
+ no information loss in roundirip XL > HSDL > XML

+ fitfor prototyping:
+ sensible implicit defauls (numbers, capabilties)

+ consistent and modern syntax
+ pluggableinto service implementation and build pipeline.

+ easy to document

# i s
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Use of MO Framework 3 @csos'

+ Data Types use MAL Attributes
» We have 3 additional types for which support is a compromise
ObjectiD, Position, Direction
+ The principal Data ltems are represented as COM Objects
» We identify 3 recurrent COM Object Patterns: may wish to consider
Incorporating into future update of COM
» The COM Object Body is templated - specific types for Object Bodies
» Use of Long for Related link results in additional COM Object types
+ Lack of Supportfor Polymorphismwithin MAL significant problem
when representing more complex information models, such as MPS
»  Recommend supportis included with next MAL Update
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 Mon  21 October 2019  T us 22 October 2019  Wed  23  October 2019  Thu  24 October 2019  Fri  25 October 2019  

AM  GETTING STARTED     08:45   CCSDS Plenary     9:45   MOIMS Plenary     10:45  Break     11:00   SM&C WG Start       Introductions      Finalize agenda      Anyone have quick  progress stories?  DOCUMENT WORK     8:45  MO Green Book      10:30  Break     10:45   COM 5 - yr update review     11:30  MAL issues & enhancements        MPS, MDPD   (MPS WG may attend all day)     8:45  MPS WG (Mehran)      Overview      Plan execution Service     10:30  Break     10 :45   Mission Data Products  Distribution book  –   review  revised  concept     1 1 : 45    Prep for SOIS meeting  Future Work Plan     8:45     SM&C Roadmap   Everyone needs to participate        5 - yr -   plan for new  standards, advocacy,  infusion, etc.     10:30   Break      10:45   MO is 15 years old.  Are  there areas where a tech refresh is  needed?    Inputs from other WGs?  X  

Lunch  12:30  12:30  12:30  12:00   

PM  CHECKING STATUS     1:30      Quick status updates      IOAG   (Dan)      OMG    (Dan)      CWE Book Updates      Spring 2019 Actions     2:30     Discuss Artemis     3:15      Break      3:30     Discuss Artemis      Any  recommendations to  Area Director?       4:15     DLR’s Service Description  Language                (Stefan Gaertner)     5:00    Adjourn  USE CASES     1 :30  IOAG Interoperability Demo  Update (Costin Radulescu)     2:30  Interoperability Guidelines     2:45  Addressing  complexity concerns  with Parameter Service  (continuation from Mountain  View)     3:30   Break      4:00      Discussion of COM, need for  changes.            5:30   Adjourn     7:00  MOIMS DINNER  MO ON - BOARD     1:30     Joint meeting with SOIS to try an  onboard service example.   Probably file management.     2:30   Discuss MO on - board strategy,  roadmap     3:30   Break      3:45  Prioritize next projects, discuss  next service definitions to work on      2:30  Abstract Event Definition       5:30   Adjourn     7:00   Full CCSDS Dinner  (not our  MOIMS - only dinner).   Restaurant Sitte , pay on  Monday (cash only  -   25  Euros).      WRAP - UP     1:00  Summary      Update CWE if needed      Request new projects      Summarize Results      Review Minutes       Review Actions      Complete charts for MOIMS  Plenary     3:15  End of SM&C       4:00 MOIMS PLENARY              SM&C is at   4:15     5:30  End of Meetings    X  


