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Purpose of this Document

This document is the Interface Control Document for the Instrument Control System (ICS) package of the DECam Survey Image System as defined in the Process Integration document (aka SISPI definition).  It describes the function, content, return codes, timing, and sequencing of commands and messages sent between the ICS and other parts of SISPI.  The ICS communicates primarily with the OCS but also to the Database.

Introduction

The ICS is the hardware control system for the DECam instrument subsystems.  The ICS directly controls the DECam instrument subsystems for cooling, power, vacuum, hexapod, filters, shutter dry gas purge, BCAM alignment system, and the cage cover.  From the SISPI point of view, the ICS is the interface between the instrument subsystems and the rest of SISPI.  The ICS communicates receives commands from and issues responses to the OCS.  The ICS in turn translates the OCS commands into control actions at the hardware level within the DECam instrument subsystems.  Status and alarm information is sent to the OCS and or datyabase as appropriate and asynchronously with respect to OCS issued commands.  At the same time, the ICS is continually monitoring the DECam instrument subsystems status and initiates immediate corrective actions based on alarm conditions and follows this with a message to the OCS for status.  
In broad terms, the ICS acts at the requests of the OCS and returns status information during  normal operation.  The ICS however initiates immediate corrective actions based on alarm conditions determined with the ICS independent of the OCS and only informs the OCS of these actions.
Does the ICS interface/connection to the subsystems belong in here?

NOTES (not ICS specific):

The structure of commands and responses must be such that all commands result from an action by the ObsTac or GUI (human), and all responses must flow back to them.  We must determine which (if any) responses should also generate alarms.  The Alarms process provides an alternate, high priority path for messages to be sent to the human operator as well as to whatever subsystems can automatically handle the error condition.  We must decide which messages require logging in the database.

Commands always require responses; messages don’t.  (Responses are messages.)  The recipient of a message is responsible for performing whatever action, if any, is required (e.g., if the message indicates an abnormal state).  A sequence is an ordered list of commands that performs a complex task.

What operations need to be “abortable,” besides exposures?  Change filter?  Slew telescope?

Commands can require that certain preconditions (states) be satisfied.  They should also specify the postcondition (target state) that is expected.

Should every command sent/received be logged in the database?  This might help with debugging, but might also create a lot of DB traffic.

Capitalized font in command description indicate an internal signal to the ICS.  For example,   in the action description “Set FILTER STATUS to ‘OK’”, FILTER STATUS is an internal status bit of the ICS.
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Commands between the OCS and ICS
Initialize
Contents:

Change Filter
This command instructs the ICS to change the filter
Contents of command from OCS:

· Filter number 
Preconditions:

· The filter system not faulted.

· Selected filter is not currently inserted 

Postcondition:

· Idle
Response to OCS:

Proper filter operation is determined based upon input status of open and close limit switches.
· During operation:

· Set FILTER STATUS to ‘Operating’

· Normal Completion: 
· “Filter changed and in position”.
· Set FILTER STATUS to ‘OK’

· Errors:
· “Filter change failed in closed position”

· “Filter change failed in open position”
· Set FILTER STATUS to ‘Faulted

Timing:

•
The ICS must respond within a time that may depend on the subsystems to be configured.

Sequencing:

•
System will first retract any opened filter, the selected filter will be operated.
Open/Close Shutter
This command tells the ICS to Open shutter for an exposure.

Contents of command from OCS:

· Shutter Open command

· Exposure duration 

Preconditions:

· FILTER STATUS= ‘OK’

· No Ambient light such that CCD’s cannot be damaged

· Shutter Controller Ready 

Postcondition:

· Idle
Response to OCS:

· Normal: 

· “Exposure complete”

· Errors:

· “Shutter fault”
Timing:

•
The ICS will expect a confirmation of shutter closed within 2s after the expsosure duration should have been completed.
Sequencing:

•
ICS will issue a command to the Shutter controller to initiate the exposure, the ICS will issue a message at the completion of an exposure or occurrence of a fault.
Abort exposure /Close Shutter
This command is an abnormal command that is issued from the OCS to stop and exposure and close the shutter immediately without waiting for the exposure duration to complete.  This action can also be generated internally within the ICS based on other safety system logical interlocks.
Contents of command from OCS:

· Exposure abort command

· Reason for abort 

Preconditions:

· None- however no action occurs if shutter is already closed. 

Postcondition:

· Waiting for reset to confirm correction of abnormal condition.
· Take ICS our of READY state
Response to OCS:


Proper filter operation is determined based upon input status of open and close limit switches.

· Normal: 

· “Exposure complete”

· Errors:

· “Shutter fault”

Timing:

•
The ICS will expect a confirmation of shutter closed within 2s after command is issued.
Sequencing:

•
ICS will immediately close the shutter.  ICS then removed from ready state and awaits a reset. 
Power on Electronics
This command instructs the ICS to send the start-up command to the Monsoon Carte electronics which control the appropriate power-on sequence.
Contents of command from OCS:

· Power-on Electronics command 

Preconditions:

· None

Postcondition:

· Set POWER STATUS to on.

Response to OCS:

· Normal: 

· “Power ON”

· Errors:

· “Power fault”

Timing:

•
The ICS will expect a confirmation of power-up within 10s after command is issued.

Sequencing:

•
ICS will issue power-on command to Monsoon crate controller,   ICS then updates the power on status. 

Cage Cover
This command controls the cage cover.
Contents of command from OCS:

· Cage cover identifier
· Open or Close command
Preconditions:

· Cage cover Open for Close command or closed of open command

· Cage cover not faulted

Postcondition:

· Set CAGE COVER STATUS

Response to OCS:

· Normal: 

· “Cage Cover Open” or “Cage Cover Closed”

· Errors:

· “Cage Cover fault”

Timing:

•
The ICS will expect a confirmation of power-up within 10s after command is issued.

Sequencing:

•
ICS will engage motor of cage cover and watch for the corresponding limit switch to indicate completion of the open or close movement.  ICS will time operation and compare with expected values.  ICS then updates the cage cover status. 

Hexapod Position
This command sends a new hexapod position request to the ICS which communicates with the Hexapod controller.

Contents of command from OCS:

· Next Hexapod position
· Timing to make the change
Preconditions:

· HEXAPOD enabled and ready

· Exposure not in progress ?

Postcondition:

· Hexapod position fixed,

· Motors disabled to minimize heat
Response to OCS:

· Normal: 

· “Move completed successfully”

· Errors:

· “Hexapod position fault”

Timing:

•
The ICS will expect a confirmation of power-up within 1s after command is issued.

Sequencing:

•
OCS issues a position change to the ICS along with a timing instruction of when the move should be executed,.  The ICS will issue the command to the Hexapod controller and then respond to the OCS when the move is complete.
.

Publish /Subscribe
Hexapod position
The ICS will publish the Hexapod position making it available for all other systems.
Contents:

· Hexapod position

· Timestamp when move was initiated/completed.
Timing:

· At every hexapod position change.

Subscribers:

· ?

BCAM alignment information
BCAM information will be published making it available for other systems.
Contents:

· Alignment position
Timing:

· ?
Subscribers:

· ?

Database

Focal plane temperatures

The Focal plane and other RTD information will be written to the database.
Contents:

· RTD ID
· RTD temperatures

Timing:

· ??
Focal Plane heater control voltage

The heater control signal will be written to the database.
Contents:

· Heater ID

· Heater control signal value
Timing:
· ?

Exposure information (shutter / filters)

Shutter and exposure information is written to the database.

Contents:

· Exposure initiation time

· Exposure duration

· Filter status

Gas Purge status

Information about the air quality between the lenses is sent to the database.
Contents:

· Air temperature

· Air humidity
Timing:

· ?



























































































































3

