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This note provides supporting details to help understand the NGAO System Context Block Diagram. These notes apply to version 6 of the block diagram.
1. The block diagram is meant to describe how the NGAO system looks as a distributed control system. It does not show how light travels through the system or how any of the components are laid out physically. It describes the basic systems and subsystems and how they are interconnected from a functional point of view. No attempt is made to rigorously define specific communication protocols or hardware; only functional connections are shown.

2. At the very top level, there is the Observing Sequencer. Throughout the diagram, the word sequencer is used to mean a high-level control function that coordinates the functions of all the blocks below it hierarchically. A sequencer is an abstraction that in reality may be implemented using several different pieces of hardware and software working together to achieve a desired control function. The observing sequencer is at the top because it represents the highest level of control in the system. All user interaction with the NGAO system is through the observing sequencer. This is the interface that the observers and observing assistants will use to run the NGAO system.
3. The second hierarchical level consists of all the top level sequencers and interfaces for the major subsystems of NGAO. The colors are used to help distinguish the functions of these blocks and their subordinate blocks from one another. Each of the subsystems at the second level acts as a complete independent high-level system on its own, but as part of the NGAO system, is subordinate to the overall observing sequencer, which is the master. The second level systems are defined as follows:
a. Instrument Sequencer. The overall control function for the AO instrument being used with NGAO. There should be a separate instrument sequencer for each instrument in the system.

b. Atmospheric tools. The independent tools used to measure the current state of the atmospheric turbulence (MASS/DIMM, others?)

c. Telescope Interface. The interface used by the various NGAO subsystems to control the telescope (pointing, nodding, offloading, etc.).
d. Data Server. This is a system which is yet to be defined for recording the NGAO system configuration, telemetry,  diagnostics, and instrument data sets (some of these terms still need agreed upon definitions ()
e. AO Sequencer. The main interface to the AO system and wavefront controller, including all opto-mechanical device control, real-time wavefront control, and high-level coordination functions.
f. LTCS. The interface to the observatory LTCS system. This is shown separately from the Laser Sequencer, as it is an observatory interface used by both telescopes and is independent of whether the AO laser is in use or not.

g. Laser Sequencer. The main interface to the Laser system, including control of laser operations, laser pointing, laser bench opto-mechanical control, and high-level coordination functions.
4. The main communication interface between the observing sequencer and the second level subsystems consist of the following:
a. Command and control functions from the Observing Sequencer to the main NGAO subsystems.

b. Status and data from the subsystems back to the Observing Sequencer.

The solid dots indicate a connection from a subsystem to the main communication interface. There are no direct communications from one subsystem to another shown at this level. Inter-subsystem communication is shown below the subsystem blocks. The philosophy is that any inter-subsystem communication consists of real-time command and control data that is acted upon automatically by the subsystems involved, without the interaction of a human being (e.g., laser shuttering by LTCS, offloading, etc.). The main communications consist of data sent in response to actions initiated by the human operator. The main communication interface is also an abstraction with no defined implementation at this point. The implementation may consist of the observatory keyword system supplemented by other methods, as required.
5. The third hierarchical level consists of the major components of the second level subsystems. The component blocks have the same color as their hierarchical parent. The current diagram contains only AO and Laser subsystem components at this level. That will change as we define and fill in the other subsystems in the diagram. The communication between a subsystem and its component blocks consists of the following:
a. Command. These are the various commands sent from the parent block to its lower level blocks. The arrows show the command data originating at the parent block and traveling to the lower level blocks. Although shown as a single command “bus”, this communication path is also an abstraction representing possibly many different HW/SW paths from the parent to the children, and not meant to indicate a single common bus.
b. Status. This represents any form of status that is sent from the child blocks to their parent. Again this is shown as a single “bus”, but is really an abstraction, as described above.
c. Telemetry. These are non-real-time data from the children to their parent (e.g., time averaged values, etc.).

d. Real-time diagnostics. This is the high-speed data from the various devices that is sent to the Data Server. The data here is at too high a rate to be handled by the parent.

6. The fourth hierarchical level consists of the devices. The devices have been abstracted to include their opto-mechanics as well as the devices themselves. The communications between the devices and their parents consists of the following:
a. Device Control. This represents anything required to set up and configure the device to make it function properly (selecting a camera mode, frame rate, etc.). Device Control is shown as bidirectional in the diagram to include status feedback from the device to the parent controller.
b. Motion Control. This is the motion control communication required to properly position a particular device. It is shown as bidirectional as well to include status feedback from the device to the parent controller.

c. Pixel Data. This is the pixel data emitting from the various sensors in the system.

d. Corrector commands. These are the real time commands to move the corrector devices in the system.

e. Note that the real-time sensor and corrector data is shown using red lines in the diagram, whereas the non-real time pixel data is shown using blue lines.

f. Also note that the connections to and from multiple devices of a single sensor or corrector type really represent distinct data paths to each device, as the command and sensor data to/from these devices are unique. They are consolidated in the diagram for clarity and to save space.
