DRAFT

XML-RPC for the AOS_MACHINE_SERVICES module
1. Overview of commands to the AOS_MACHINE_SERVICES module. All commands to the AOS_MACHINE_SERVICES are of the form Machine.xxxx, where xxxx (e.g. Machine.GetActualValues) is the specific call.
a. Machine.GetCommandList

i. Returns structure of available Machine commands as strings
b. Machine.GetActualValues

i. Returns structure with the current actual values of the speed, etc.

c. Machine.ForceGetActualValues

i. Send command to XL to update Actual structure on the reply

d. Machine.GetDesiredValues

i. Returns structure with the current desired values of the speed, etc.

e. Machine.SetDesiredValues

i. Structure that sets the desired values 
ii. DOES NOT attempt transmission of desired values (see CheckDesiredSetttings or SendDesiredValues)
iii. Returns the updated DesiredSettings

f. Machine.CheckDesiredSettings

i. Check whether the current values of DesiredRotorSpeed and DesiredTemperature (in the module) match those on the XLA. 
1. If not set the XLA to the new desired values
2. If so, do nothing 
g. Machine.SendDesiredValues

i. Set the desired values structure

ii. Send the desired values using the CheckDesiredSettings command

h. Machine.GetVacuumStatus

i. Returns true if the vacuum reading is available from hardware

ii. Returns false if only the XLA communications are available (e.g. for XLA absorbance only operation)

i. Machine.SetVacuum

i. Sets the value of the vacuum as determined by an external program 

j. Machine.GetPowerStatus

i. Returns On/Off/Unknown depending on hardware configuration
k. Machine.SetPowerStatus

i. Set whether the machine power is on or off, as determined by external program
l. Machine.GetMachineStatus

i. Returns the string for the machine status (e.g. Power on, Accelerating, Decelerating, Stopping

m. Machine.SetCommPort

i. Set the CommPort communicating with the XLA (e.g. ‘COM1’)

ii. Set the timeout period for attempting a connection (in seconds, default is 30 seconds)
n. Machine.AttemptCommPortConnect

i. Attempt to establish communications with the XLA

o. Machine.GetCommPortStatus

i. Returns string: Connected, Disconnected, Connecting

p. Machine.GetTemperatureStatus
i. Returns structure with desired, actual, tolerance (delta temperature deemed acceptable prior to starting temperature timing) and time waiting since temperature was set, time to wait after temperature reached (within tolerancea)
q. Machine.GetPumpingStatus

i. Returns a structure with the vacuum system status, vacuum reading, time since pumping started
r. Machine.StartMachine

i. Results in the equivalent of pressing the Start button on the XLA

s. Machine.StopMachine

i. Results in the equivalent of pressing the Stop button on the XLA

2. Individual temperature parameters may be set or retrieved

a. Machine.SetDesiredTemperature
i. Set desired temperature

b. Example XMLRPC

i. Standard XMLRPC header first then:

ii. <methodCall>
iii. <methodName>Machine.SetDesiredTemperature</methodName>

iv.    <params>

v.       <param>

vi.          <value><i4>30000</i4></value>

vii.        </param>

viii.     </params>

ix. </methodCall>
c. NOTE: You must send a Machine.SendDesiredSettings to update the values on the XLA

d. Machine.GetDesiredTemperature

i. Returns the desired temperature

e. Machine.GetActualTemperature

i. Returns the most recent actual temperature

3. Individual rotor speed parameters may be set or retrieved

a. Machine.SetDesiredSpeed
i. Set the desired rotor speed

ii. NOTE: You must send a Machine.SendDesiredSettings to update the values on the XLA

b. Machine.GetDesiredSpeed

i. Returns the desired rotor speed

c. Machine.GetActualSpeed

i. Returns the actual rotor speed

4. The desired machine run time may be set. This is the value that appears on the control panel of the XLA. Note that you usually won’t use this parameter and let the experimental protocol determine when the machine should be stopped
a. Machine.SetDesiredTime

i. Set the desired run time (in seconds)

ii. Negative number indicates “Hold” condition

iii. Hold is the default/ You must issue a Machine.SendDesiredSettings command to update the values at the XLA
b. Machine.GetMachineTime

i. Returns a string with: one of the following

1. The time (HHH:MM) that the machine has been running (if Hold condition was set)
2. The time remaining if a time was set
5. Individual parameters that may be retrieved or set. 

a. Machine.GetOmegaSquared"

i. Returns most recent value of w2t

b. Machine.GetRunTime

i. Returns time since machine started spinning in seconds

c. Machine.GetRunTimeString"

i. Returns "000:00" time since machine started spinning

d. Machine.GetAcceleration

i. Returns the acceleration value (1 – 400) default 400

e. Machine.SetAcceleration

i. Set the acceleration value (1 – 400)

ii. NOTE: you must issue a Machine.SendDesiredValues command to update the XLA with a new value
f. Machine.GetDeceleration

i. Returns the deceleration value (1 – 400) default 400

g. Machine.SetDeceleration

i. Set the deceleration value (1 – 400)

ii. NOTE: you must issue a Machine.SendDesiredValues command to make the change

6. Status flags may be retrieved

a. Machine.IsTemperatureStable

i. Returns True if the temperature is within the set tolerance limit (default 0.1 degree)

b. Machine.IsHeating

i. Returns true if heating, false otherwise
c. Machine.IsCooling 

i. Returns true if cooling

d. Machine.IsStableState

i. Returns true if temperature, vacuum and the current rpm is within 100 rpm of the desired value

e. Machine.IsSpeedStable

i. Returns true if the rotor speed has been reached and is stable to within 500 rpm
f. Machine.IsRotorSpinning

i. Returns true if the rotor is spinning

g. Machine.IsRotorStopping

i. Returns true if the rotor is going to 0 rpm

h. Machine.IsMachineStarted

i. Returns true if the XLA has been started

ii. NOTE: this is not the same as IsRotorSpinning

i. Machine.IsXLAConnected
i. Returns true if AOS & XLA communicating

j. Machine.IsXLAPumping

i. Returns true if the XLA pumps have been started

k. Machine. XLAAbsorbanceAvailable

i. Returns true if the XLA absorbance system may be operated by an external program using  AOS (not currently implemented)
7. The following affect the rate of updates on the machine status sent by AOS

a. Machine.GetUpdateInterval

i. Returns the time interval (seconds) between updating the XLA values 

b. Machine.SetUpdateInterval

i. Set the period used for polling the XLA on current settings

ii. Default 10 seconds 

iii. Note that this cannot be set to values < 3 seconds without compromising the XLA communications port

c. Machine.UpdateParameters

i. Causes the XLA to transmit its current desired and actual settings

ii. NOTE: Caution must be exercised in not calling this function more often than once every 3 seconds or more to prevent COM errors with the XLA

8. Overview of information sent by the AOS_MACHINE_SERVICES module. These will be returned as XML-RPC DOM structures.

a. CurrentXLActuals

i. Structure of actual settings
b. CurrentXLDesired

i. Structure of desired settings

c. VacuumStatus

i. Vacuum signal (if available)
ii. Pumping status (Pumps started)
iii. Time since pumps started

d. TemperatureStatus

i. Current actual temperature

ii. Desired temperature

iii. Desired/Actual temperature difference 

iv. Heating/cooling/stable status

v. Time since actual reaching desired temperature

e. MachineStatus

i. Returns motor status such as “acceleration, running, deceleration, power on,” etc.

ii. Returns Boolean status flags, bSpinning, bStopping, bZeroingSpeed, bMachineStarted

iii. Time since machine started

iv. Time since rotor started spinning

v. Returns the current rotor speed and the rotor speed determined from the previous update

f. CommPortStatus
i. Comm port connection status

1. Connected

2. Attempting to connect

3. Failed to connect

ii. CommPort number

iii. Returns time waiting for connection

g. MachinePowerStatus

i. Power on/off (if available)
h. ErrorEncountered

i. Error message structure sent

1. Reporter 

a. String (e.g. AOS_MACHINE_SERVICES)

2. Description 

a. String

3. Severity 

a. Number (0-9), 0 lowest, 9 maximum severity

4. DateTime

a. Date and time when the error command

i. UpdateInterval
i. Returns the time period for polling the XLA status

9. Structure returned by GetActualValues, GetDesiredValues and used by SetActualValues

a. Data will be transmitted in XML

i. Structure name will be XLData

ii. Attribute will tell whether it is Actual or Desired

iii. E.g.  type = “Actual” or type=”Desired”

1. Default = Actual

b. RotorSpeed

i. 5 digit integer

ii. Units: rpm

iii. Range: 0 – 60000

iv. Default value: 0

c. Time

i. 5 digit integer

ii. Units: seconds

iii. Range: 0 - 99999

iv. Default value: 0

d. Temperature
i. 3 digit float, one decimal place

ii. Units: Celsius

iii. Range: 0.0 – 40.0

iv. Default value: 20.0

e. w2t

i. 5 digit floating point mantissa, 2 digit exponent (e.g. 3.5900E10)

ii. Units: radians squared per second

iii. Range: 0.0000E00 – 9.9999E99

iv. Default value: 0.0000E00

f. Acceleration
i. 3 digit integer

ii. Units: none

iii. Range: 0 - 400

iv. Default value: 400

g. Deceleration

i. 3 digit integer

ii. Units: none

iii. Range: 0 - 400

iv. Default value: 400

h. AnalyticalAcceleration

i. 3 digit integer

ii. Units: none

iii. Range: 0 - 400

iv. Default value: 400
i. AnalyticalDeceleration

i. 3 digit integer

ii. Units: none

iii. Range: 0 - 400

iv. Default value: 400

j. Vacuum

i. 4 digit integer

ii. Units: microns

iii. Range: -1 – 1000

iv. Default value:  -1 (vacuum signal not available)

k. MachineStatus

i. String

ii. Units: none

iii. Range: one of these “Unknown,” “Power on,” “Accelerating,” “Decelerating,” or “Running”

iv. Default value: “Unknown”
XLData structure
The structure returned by the following commands:

GetActualValues, GetDesiredValues, ForceGetActualValues, SetDesiredValues

The structure expected for the following commands:

SetDesiredValues, SendDesiredValues

NOTE: The Time parameter has different meanings depending on how the desired time is set. If the desired time is set to a non-negative value (i.e. the user has requested that the machine shut down after a period of time), then the returned value is the time remaining until the stop command is issued (internal to the XLA). If the desired time is < 0, then the centrifuge is set to the Hold condition (typically used in analytical work), and the Time parameter corresponds to the time (in seconds) since the centrifuge started spinning.
Relax NG Schema for the XLDATA structure:

<?xml version="1.0" encoding="UTF-8"?>

<grammar ns="" xmlns="http://relaxng.org/ns/structure/1.0" datatypeLibrary="http://www.w3.org/2001/XMLSchema-datatypes">

  <start>

    <element name="XLData">

      <attribute name="type">

        <data type="NCName"/>

      </attribute>

      <element name="RotorSpeed">

        <data type="integer"/>

      </element>

      <element name="Time">

        <data type="integer"/>

      </element>

      <element name="Temperature">

        <data type="decimal"/>

      </element>

      <element name="w2t">

        <data type="double"/>

      </element>

      <element name="Acceleration">

        <data type="integer"/>

      </element>

      <element name="Deceleration">

        <data type="integer"/>

      </element>

      <element name="AnalyticalAccleration">

        <data type="integer"/>

      </element>

      <element name="AnalyticaDeceleration">

        <data type="integer"/>

      </element>

      <element name="Vacuum">

        <data type="integer"/>

      </element>

      <element name="MachineStatus">

        <data type="NCName"/>

      </element>

    </element>

  </start>

</grammar>
