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* Blackboard design pattern – REST messages (Get/Put/Post/Delete)
* Observable entities
* Subscribe/notify via messages
* Devices put/post status, observe commands
* Control functions observe devices, put/post commands

* Plumbing
* Service location
* Security
* Logging, configuration etc.
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Polaris General Architecture

Wikipedia: Blackboard (design pattern)

https://en.wikipedia.org/wiki/Blackboard_(design_pattern)


Polaris Block Diagram
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Polaris OpenAPI
(YAML Fragments)
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Polaris OpenAPI (Schema)
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case class Device(id: String, name: String, powerRequested: Option[BigDecimal] = None, 
powerOffered: Option[BigDecimal] = None, powerPrice: Option[BigDecimal] = None)



* Device
* Includes name, ID, power requested, power offered, price
* Power granted, power accepted, separate for permissions
* Future: add more device details eg. device type etc.

* Subscriptions (observer URI, observed URI, action)
* Add, remove, list

* GC
* Includes power price, date/time, reset function
* Future: add bus IDs for multiple buses per GC
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Polaris Entities



* HTTP with JSON encoding
* URI path selects the entity
* Action: http get/put/post/delete
* Future: https, (identity × path × action) ACLs

* Adding actor messages for platform efficiency
* Functions like capacity manager can elide serialization

* Futures
* CoAP
* Websockets (CoAP over TCP) - permits cloud GCs
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Polaris Messaging



* Observes /devices for post/delete (device add, remove)
* For each device (/device/{id} put):

* Observe: PowerRequested, PowerOffered, Price
* Sort PowerOffered by price (lowest first)
* Calculate total power available
* Sort PowerAvailable by price (highest first)
* Select devices to receive power
* Calculate total power demand
* Select devices to source power
* Notify all devices of changes:

* Put PowerGranted, PowerAccept
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Polaris Capacity Manager



* Device chooses its own algorithm/behavior
* Default device algorithm:
* All devices observe: /gc/PowerPrice
* If gc price > device price set PowerRequested to zero
* If gc price < device price set PowerOffered to zero

* Future:
* Multiple buses with independent PowerPrice
* Energy manager

* Calculates price from sources?
* LPD-like price adjustments to match supply/demand?

* Price schedule entities like 2030.5
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Polaris Device Energy Management



* Actor conversion of all modules
* Improved configuration, packaging, logging
* Service locator via DNS/Multicast (Akka-HTTP module)
* HTTPS, ACLs (via Akka-HTTP route functions)
* Alternate message formats: CoAP (Californium), WS (Akka)
* Additional control functions:

* Energy manager
* Battery manager
* Explicit islanding states to match 2030.7,8
* Droop control / stability?

* Zephyr device drivers
* Web UI (React front end for existing API)
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Polaris Next Steps

https://github.com/jlgula/Polaris

https://github.com/jlgula/Polaris


* P2030.10
* 2030.10 is complete and published!

* LFEnergy ?
* OwnTech – Open Digital Power ?
* P2030.10.1 ?
* TMS ?
* GOGLA Interop activities ?
* OpenPAYGO Link ?
* Angaza Nexus Channel / Nexus Channel Core ?
* Open Connectivity Foundation / IoTivity -?
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Related Standards / Industry Developments

https://standards.ieee.org/project/2030_10.html
https://www.lfenergy.org/
https://www.owntech.org/
https://standards.ieee.org/project/2030_10_1.html
https://sunspec.org/wp-content/uploads/2017/08/170918TMSCUpdatetoEGSA.pdf
https://www.gogla.org/
https://www.paygops.com/openpaygolink
https://angaza.github.io/nexus/channel
https://openconnectivity.org/
https://iotivity.org/


* Next Meeting
* 8 February – 1500 UTC
* Zoom – Meeting ID 87518284403 password: opendcgrid

* Sharing Portals
* Web site: https://open-dc-grid.org/
* GitHub: https://github.com/open-dc-grid
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Next Meeting / Feedback

https://us02web.zoom.us/j/87518284403
https://open-dc-grid.org/
https://github.com/open-dc-grid

