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�Software Installation

Upgrading PC software

The first upgrade step is to ensure that the PC has all the correct software.  The Alpha 100 installation CD has the latest versions of the Set-up Application, Programming Utility and Front-end.



Firstly backup the C:\ALPHA100 directory on the desk’s PC.  This can be achieved as follows:



Start Windows Explorer (Start->Programs->Windows Explorer).

Select the directory C:\ALPHA100 in the left-hand pane of the Explorer window.

Go to Edit->Copy

Click on the root directory of the C: drive.

Go to Edit->Paste



This should create a directory called Copy of Alpha 100 which can be renamed if desired.



To install the required files from the CD onto the desk’s PC do the following:



First close any running programs.

Insert the Alpha 100 Software CD into the desk PC’s CD-ROM drive.  Double-click the icon labelled Install on the CD.  This will start the Alpha 100 PC Software installation.  Use the Typical installation option unless you need to install or ignore specific components.  During the installation, ensure that all destination directories are left at their default values.

Copy the directory DSP_BOOT on the CD to C:\ALPHA100.

Programming Utility

The Programming Utility is used to program the processor control files (*.bin), DSP task files (*.stk) and desk configuration files (*.ini) into the desk.  



To reprogram the two Core processors the procedure is as follows:



Ensure no other applications are running, including the any Calrec software.

Run the Programming Utility by going to Start->Calrec Alpha 100->Programming Utility

Once started you’ll see one tab for each of the processors in the system.  Each of these processors will need various files to be programmed into them.

Starting with the Console 1 tab (the primary Core processor) click on Run Kernel to boot the card into Kernel mode.  Go to the Console 2 tab and click Run Kernel.

Switch to the DSP Rack 1 tab click on Run Kernel to boot the card into Kernel mode.  Repeat this for DSP Rack 2 and I/O Rack 1 & 2.

Back in Console 1, Click Send Hub s/w to send the hub software (hub.bin) to the processor.  Once this has finished, click Reprogram Hubs in Console to program hub.bin into each hub.

Once this is complete click Send Core s/w to send the Core software (control.bin)

Once finished, click Send Options to send the setup.ini and config.ini files to the Core.

Repeat steps 5 to 9 for Console 2 (the backup Core processor).



Next, the I/O & DSP Rack Control processors need to be reprogrammed thus:



Select the DSP Rack 1 (primary DSP Rack Control processor) tab

Click Send Rack s/w to send the DSP Rack control software (rack.bin)

Click Send Options to send the setup.ini and config.ini files

Click Send DSP tasks to send all of the DSP programs (*.stk files)

The above steps should be repeated for DSP Rack 2 and I/O Rack 1 & 2.  For the I/O Racks, the topmost button will read Send I/O s/w, rather than Send Rack s/w.



Note:  the Hub tab in the Programming Utility is not functional in this release.



Finally, press the RESET button on the console and the Rack master reset button to reboot all the cards and start the console.  Quit the programming utility then, finally, go to Start->Calrec Alpha 100->Main Application to start the Front-end.













Setting up External monitor inputs 



Close down the regular front end software by using the exit button in the bottom right hand corner.

Go to the start menu in the bottom left hand corner and select the Calrec Alpha 100 applications, then set-up utility.

The set up application takes a least one minute to load.  When it has loaded, select the last tab (monitoring set up).

In the middle of the screen are two buttons, one to select the mon LS panel and the other for the Selector panel.  Select the relevant panel, then the relevant button, where you wish the external monitor input to appear.  The button will flash in a blue highlight.

In the top left had screen is a pull down box, called assignable buttons, to select the desired signal type - select external. 

A box will appear to the left, select input width to stereo and give the button a name and press return.

To create anymore external inputs repeat the process 4 to 6.

Quit the program by clicking the top right hand corner of the window. You will be asked to save the changes, select yes.



The set-up file is now changed, but they need to be programmed into the console.  To do this go to the start menu then Calrec Alpha 100, then programming utility.



Select the console 1 tab and select Run Kernel, a message should appear in the reports window to tell you it has been successful.

Select the DSP 1 tab and select Run Kernel, a message should appear in the reports window to tell you it has been successful.

Select the I/O rack 1 tab and select Run Kernel, a message should appear in the reports window to tell you it has been successful.

Select the DSP 2 tab and select Run Kernel, a message should appear in the reports window to tell you it has been successful.

Select the console 1 tab, then send option, the progress can be monitored in file transfer progress (bottom right hand side).  

Select the DSP one tab, then send option, the progress can be monitored in file transfer progress (bottom right hand side).  

Select the I/O rack one tab, then send option, the progress can be monitored in file transfer progress (bottom right hand side).  

Select the DSP 2 tab, then send option, the progress can be monitored in file transfer progress (bottom right hand side).  

Select console one tab and press run main app (it will also ask you to press reset on the console, do so).

Select DSP one tab and press run main app.

Select I/O rack one tab and press run main app.

Select DSP 2 tab and press run main app

Quit the programming utility and return to the normal front-end software.  Go to start, Calrec Alpha 100, main application.

When the front-end software is running go to the page labelled opt (options), then mon i/p on the left hand side.

Pick and highlight the required source from the list on the left-hand side, then label on the right hand side, then select the patch to button.  Note, at the bottom left of the screen the panels can be viewed to see the labelling you have previously set-up.

Once the input ports have been assigned to the monitor points the settings must be saved.  Select the button labelled file (bottom left) then save.  The external monitor inputs should now work.



Re-naming Port Labels



Close down the regular front end software by using the exit button in the bottom right hand corner.

Go to the start menu in the bottom left hand corner and select the Calrec Alpha 100 applications, then set-up utility.

The set up application takes a least one minute to load.  When it has loaded, select the input tab.

The inputs viewed can be selected by a pull down box in the top left corner (dig/mic/line).  The order the inputs appear, is the same order they appear on the jackfield, if wired one to one.

Simply click on a port label and edit it, by first deleting the current label by using the backspace key. 

you may need to edit them in a strange order, because you cannot duplicate to port labels.

You can do the same for the output and insert labels. 

Quit the program by clicking the top right hand corner of the window. You will be asked to save the changes, so, select yes.

The set-up file is now changed, but they need to be programmed into the console.  To do this go to the start menu then Calrec Alpha 100, then programming utility.



Select the console 1 tab and select Run Kernel, a message should appear in the reports window to tell you it has been successful.

Select the console 2 tab and select Run Kernel, a message should appear in the reports window to tell you it has been successful.

Select the DSP 1 tab and select Run Kernel, a message should appear in the reports window to tell you it has been successful.

Select the DSP 2 tab and select Run Kernel, a message should appear in the reports window to tell you it has been successful.

Select the I/O rack 1 tab and select Run Kernel, a message should appear in the reports window to tell you it has been successful. 

Select the I/O rack 2 tab and select Run Kernel, a message should appear in the reports window to tell you it has been successful.

Select the console 1 tab, then send options, the progress can be monitored in file transfer progress (bottom right hand side). 

Select the console 2 tab, then send options, the progress can be monitored in file transfer progress (bottom right hand side).  

Select the DSP one tab, then send options, the progress can be monitored in file transfer progress (bottom right hand side). 

Select the DSP 2 tab, then send options, the progress can be monitored in file transfer progress (bottom right hand side).  

 Select the I/O rack one tab, then send options, the progress can be monitored in file transfer progress (bottom right hand side). 

Select the I/O rack two tab, then send options, the progress can be monitored in file transfer progress (bottom right hand side). 

Select console one tab and press run main app (it will also ask you to press reset on the console, do so and press OK). 

Select console two tab and press run main app (it will also ask you to press reset on the console, do so and press OK).

Select DSP one tab and press run main app 

Select DSP 2 tab and press run main app

Select I/O rack one tab and press run main app 

Select I/O rack one tab and press run main app

Quit the programming utility and return to the normal front-end software.  Go to start, then Calrec Alpha 100, then main application.

Re-naming List Labels



Close down the regular front end software by using the exit button in the bottom right hand corner.



Go to the start menu in the bottom left hand corner and select the Calrec Alpha 100 applications, then set-up utility.



The set up application takes at least one minute to load. When it has loaded, select the input tab and the List Labels tab.



Select a list label from the available lists. The list label appears in the Edit Label box below. Click in this box and after editing the text, press Enter.



Click on the Add all button and the update current order button.



You can do the same for the output and insert lists.



Quit the program by clicking the top right hand corner of the window. You will be asked to save the changes, so, select yes.



The set up file is now changed, but needs to be programmed into the console. To do this go to the start menu, Calrec Alpha 100 then programming utility and reprogram all the cards with the options (send options) as described in the Re-naming Port Labels section of the engineering manual.



Allocation of Ports to Lists



Close down the regular front end software by using the exit button in the bottom right hand corner.



Go to the start menu in the bottom left hand corner and select the Calrec Alpha 100  applications, then set-up utility. 



The set up application takes at least one minute to load. When it has loaded, select the input tab and the View Inputs tab.



From the Select View drop down menu choose all inputs, in order to view all the inputs available.



Click and drag over the range of inputs to be added to a list.



From the Select List drop down menu choose the destination list for the inputs selected.



Click on the Move to List button.



You can do the same for the output and insert lists.



Quit the program by clicking the top right hand corner of the window. You will be asked to save the changes, so, select yes.



The set up file is now changed, but needs to be programmed into the console. To do this go to the start menu, Calrec Alpha 100 then programming utility and reprogram all the cards with the options (send options) as described in the Re-naming Port Labels section of the engineering manual.



Setting up inserts



1. Select the I/O page, then the input section of that page.

2. In the ‘console input type’ pull down box select ‘assignable insert returns’.

3. Select DIG or line from the ‘Input source list’.

4. Select mono or stereo from the ‘view sources for’ pull down box.

5. Select the input which will be the insert return, then the required insert and select ‘patch to’, as you would when selecting channel inputs.

6. Then select the output page.

7. In the ‘console out signal’ pull down box select ‘assignable insert sends’.

8. Select DIG or LINE from the ‘output port lists’.

9. Select mono or stereo from the ‘view outputs for’ pull down box.

10. Select the output which will be the insert send (go), then the required insert and select ‘patch to’, as you would when selecting channel outputs.

11.  Repeat step 2 to 10 for the number of inserts required.

12.  Save the settings in your default memory.

13. Select ‘assign’ (show me) button of the path (channel or group) where the insert is required.

10.  Select ‘insert’ on the I/O matrix panel.

11. Use the port selector to select the desired insert and select ‘Port on’.

12. On the input / output panel select insert ‘in’ and ‘PREQ’, ‘PREFDR’ or neither for post fader.  If the ‘in’ button does not illuminate then the insert has not been set up correctly or is already being used on a different path.

13. The insert shown now be operational.



�Opto Isolator Specification.



The Opto inputs will act as channel CUTS when activated with volts.

This will force those channel sources into CUT mode.

The Opto’s will not do any thing until patched to sources and will remain assigned to that source regardless of channel/fader assignment.

The remote CUT operation will override the operators CUT button, pressing the Cut button will have no effect when operated from the assigned opto input.

The only way to regain control over the cut would be to remove the opto input volts, either by disconnection or by shorting out the input pins.



To use the channel opto cuts as ON’s from remote closing loop relays.

This requires supplying volts permanently to each opto input (via a suitable resistor) forcing the patched sources /channels into cut mode. This is achieved locally at each opto by selecting 5v and 0v on the associated DIL switch.

By then connecting a closing loop relay across these pins will effectively short out the 5v and un-CUT the channel. i.e. ON.

The operator could then manually CUT the channel if necessary because this is not a forced state.



To link in a master remote camera switch.

This can be achieved by switching off all the local ground or 0v DIL switches associated with each respective opto and commoning all earthy ends to a normally open contact of a switch or relay. The switch/relay common is then linked to 0v.

Thus by operating this switch/relay will enable an earth onto each opto and hence volts. (5v being connected permanently via a resistor/DIL switch.)

If any of the camera relays are not on or made the associated channels will instantly go into CUT mode.







�













�Technical LED Status













Many of the cards (PCBs) fitted in the card frames have LED fitted on the edge of the card which can be seen when the relevant cover plates are removed.  The information these LEDs supply is very useful when diagnosing problems.



Please be aware that the function of the LEDs can change in different versions of software.



The processor cards (UN4806 and UN4805) display all odd LEDs and then even LEDs, and oscillate between the two, when in Kernel mode.  Kernel is sent to processors to interrupt their normal operation and put them into a state ready to receive new software.
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�DSP Card (UD4796)
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Power - This will normally be illuminated red.



Isolated - This will normally not be illuminated.  It will illuminate red when a fault is detected and is therefore isolated from the bus.  It will be isolated during a reset.  The hot spare DSP card will be isolated.



Reset - Normally off.  Illuminates yellow during a reset or flashes when a fault is detected.



DSP 1 to 6 - Each DSP card has six DSP processors (Sharks).

Each LED represents one device.  Normally they will be illuminated dimly (they appear dim, but they are flashing very quickly).  The rate at which they flash is dependant on the amount of processing they are doing.  The dimmer they are the more work they are doing.  Therefore the brightness may change as more console features are switched in and out.

If a DSP LED is flashing quickly, then the DSP has not booted up correctly and a rack reset should be asserted.  If a DSP LED is flashing slowly then the DSP has not been assigned a task, which is not usual.

If the DSP LEDs are strobing then they are carrying out the meter functions.  Only the 5th DSP card in the DIG I/O rack should do this, or the hot spare if the 5th card is missing or faulty.



Diagnostics 1 to 4 - These LEDs should normally be off.  They will illuminate during a reset after a software upgrade, as the new DSP tasks are sent from the control processor.

Rack Control Processor (UN4805) 



����when fitted in DSP rack	





		Ejector / Handle

                























#



	    � FORMCHECKBOX ��	3L3



	    � FORMCHECKBOX ��	5L









	    � FORMCHECKBOX ��	LAN

	    � FORMCHECKBOX ��	LINK

	    � FORMCHECKBOX ��	D24

	    � FORMCHECKBOX ��	D25

	    � FORMCHECKBOX ��	D26

	    � FORMCHECKBOX ��	D27

	    � FORMCHECKBOX ��	D28

	    � FORMCHECKBOX ��	D29

	    � FORMCHECKBOX ��	D30

	    � FORMCHECKBOX ��	D31











		Ejector / Handle











3L3 - local 3.3 volts power OK, when illuminated yellow



5L - local 5 volts power OK, when illuminated yellow



LAN - not used



LINK - not used



D24 -receiving data from console when yellow



D25 - send data to DIG I/O rack (serial), when yellow



D26 - fast link to console OK, when illuminated yellow



D27 - not used



D28 - not used



D29 - not used



D30 - Heart beat (flashing red)  = system OK



D31 - Heart beat  = system OK.  If this is flashing with D30 then this is the active processor.  If this LED is flashing and D30 is not flashing then this is the backup processor on stand by.











�Rack Control Processor (UN4805)

when fitted in DIG I/O rack

�	



		Ejector / Handle

                











�











#



	    � FORMCHECKBOX ��	3L3



	    � FORMCHECKBOX ��	5L









	    � FORMCHECKBOX ��	LAN

	    � FORMCHECKBOX ��	LINK

	    � FORMCHECKBOX ��	D24

	    � FORMCHECKBOX ��	D25

	    � FORMCHECKBOX ��	D26

	    � FORMCHECKBOX ��	D27

	    � FORMCHECKBOX ��	D28

	    � FORMCHECKBOX ��	D29

	    � FORMCHECKBOX ��	D30

	    � FORMCHECKBOX ��	D31







		Ejector / Handle

�





















3L3 - local 3.3 volts power OK, when illuminated yellow.



5L - local 5 volts power OK, when illuminated yellow.



LAN - not used



LINK - not used



D24 -receiving data from DSP rack, when yellow.



D25 - not used



D26 - not used



D27 - testing DSP cards.  Normally flashing yellow.



D28 - not used



D29 - Heart beat (flashing red) = system OK



D30 - not used



D31 - Heart beat  = system OK.  If this is flashing with D29 then this is the active processor.  If this LED is flashing and D29 is not flashing then this is the backup processor on stand by.















�Bulk I/O (JD4915)

Pre V1.10 Analogue rack only. ���	





		Ejector / Handle

                























#



		













		

	    � FORMCHECKBOX ��	D3

	    � FORMCHECKBOX ��	D12

	    � FORMCHECKBOX ��	D11

	    � FORMCHECKBOX ��	D10

	    � FORMCHECKBOX ��	D9

	    � FORMCHECKBOX ��	D8

	    � FORMCHECKBOX ��	D7

	    � FORMCHECKBOX ��	D6

	    � FORMCHECKBOX ��	D5

��		



		Reset button







		Ejector / handle





















D3 - power OK, illuminates yellow



D12 - flashes when no errors are detected.  Permanently lit if between 1 and 100 errors are detected.  Permanently off if more than 100 errors are detected.



D11 - Normally on, off during reset.



D10 - normally flashes yellow on receipt of a valid data packet



D9 - flashes yellow (heartbeat) during normal operation.



D5 to D8 - Normally D8 and D6 will illuminate red when fitted in an analogue I/O rack or the first dig I/O bulk position.

D7 and D5 will illuminate when plugged into the second dig I/O bulk position.



























Bulk I/O (JD5174)

���	V1.10 Dsp bulk





		Ejector / Handle

                























#



��		Reset button













		

	    � FORMCHECKBOX ��	D3

	    � FORMCHECKBOX ��	D12

	    � FORMCHECKBOX ��	D11

	    � FORMCHECKBOX ��	D10

	    � FORMCHECKBOX ��	D9

	    � FORMCHECKBOX ��	D8

	    � FORMCHECKBOX ��	D7

	    � FORMCHECKBOX ��	D6

	    � FORMCHECKBOX ��	D5

		



	    � FORMCHECKBOX ��	D14

       � FORMCHECKBOX ��  D13





		Ejector / handle





















D3 - power OK, illuminates yellow



D12 - flashes when no errors are detected.  Permanently lit if between 1 and 100 errors are detected.  Permanently off if more than 100 errors are detected.



D11 - Normally on, off during reset.



D10 - normally flashes yellow on receipt of a valid data packet



D9 - flashes yellow (heartbeat) during normal operation.



D5 to D8 - Normally D8 and D6 will illuminate red when fitted in an analogue I/O rack or the first dig I/O bulk position.

D7 and D5 will illuminate when plugged into the second dig I/O bulk position.



D14,D13 - Not used permanently red.























�Digital I/O (JI4742). 

JI5173 on V1.10

���	





		Ejector / Handle

                



















	    � FORMCHECKBOX ��	RX Err 1

	    � FORMCHECKBOX ��	RX Err 2

	    � FORMCHECKBOX ��	RX Err 3

	    � FORMCHECKBOX ��	RX Err 4

		

	    � FORMCHECKBOX ��	RX Err 5

	    � FORMCHECKBOX ��	RX Err 6

	    � FORMCHECKBOX ��	RX Err 7

	    � FORMCHECKBOX ��	RX Err 8



	    � FORMCHECKBOX ��	RX Err 9

	    � FORMCHECKBOX ��	RX Err 10

	    � FORMCHECKBOX ��	RX Err 11

	    � FORMCHECKBOX ��	RX Err 12

		

	    � FORMCHECKBOX ��	RX Err 13

	    � FORMCHECKBOX ��	RX Err 14

	    � FORMCHECKBOX ��	RX Err 15

	    � FORMCHECKBOX ��	RX Err 16

		

	    � FORMCHECKBOX ��	Status 3 *

	    � FORMCHECKBOX ��	Status 2 *

	    � FORMCHECKBOX ��	Status 1 *

	    � FORMCHECKBOX ��	Status 0 *



		

		Ejector / handle











































RX Err 1 to 16 - these LEDs represent the 16 digital inputs into this card.  A LED will illuminate when a valid signal is fed to the corresponding input.



Status 3 - not used, permanently illuminated red. 



Status 2 - not used, permanently illuminated red.



Status 1 - not used, permanently illuminated red.



Status 0 - illuminates red while the sample frequency is detected by the card.



* removed for JI5173









�Console power Stabiliser (ZN4917-2)









����



		5 volt trim





		12 volt trim











		Handle / label











	  � FORMCHECKBOX ��	24 volts



	  � FORMCHECKBOX ��	5 volts



	  � FORMCHECKBOX ��	12 volts



























































24 volt LED will illuminate green when the in coming supply is correct.



5 volt LED will illuminate green when the 5V5 rail, derived from the local regulator, is correct.  The 5v5 rail can be adjusted using the 5 volt trimmer and test point 2 (TP2), which is located behind and below the 5 volt trimmer.



12 volt LED will illuminate green when the 12V5 rail, derived from the local regulator, is correct.  The 12v5 rail can be adjusted using the 12 volt trimmer and test point 3 (TP3), which is located behind and below the 12 volt trimmer.































�Console core processor (UN4806)





��



	  � FORMCHECKBOX ��	D4

	  � FORMCHECKBOX ��	D15

	  � FORMCHECKBOX ��	D3

	  � FORMCHECKBOX ��	D12

	  � FORMCHECKBOX ��	D11









		Handle / label









	  � FORMCHECKBOX ��	D10

	  � FORMCHECKBOX ��	D9

	  � FORMCHECKBOX ��	D8

	  � FORMCHECKBOX ��	D7

	  � FORMCHECKBOX ��	D6

	  � FORMCHECKBOX ��	D5















































D4 - not used, always off



D15 - not used, always off



D3 - Power OK, always yellow



D12 + D11 - LEDs flash alternatively when the card is in backup mode, otherwise off.



D10 - Illuminated yellow when the DSP link is valid



D9 - not used, always off



D8 - flashes red when hidden memory data is received (part)



D7 - flashes red when hidden memory is saved (every 5 secs-V1.10)



D6 - not used, always off



D5 - flashes red (heartbeat) during normal operation.































�Hub processor (UN4873)





��		

	  � FORMCHECKBOX ��	Pwr OK



	  � FORMCHECKBOX ��	D5

	  � FORMCHECKBOX ��	D6

	  � FORMCHECKBOX ��	D7

	  � FORMCHECKBOX ��	D8









		Handle / Label











	  � FORMCHECKBOX ��	D9

	  � FORMCHECKBOX ��	D10

	  � FORMCHECKBOX ��	D11

	  � FORMCHECKBOX ��	D12

��	

		Reset button















































Pwr OK - illuminates yellow while valid power is present



D5 to 8 - binary indication of current panel communication.  They will flicker red, but will vary as different panels are adjusted on the control surface.



D9 - will flicker yellow while processing data from the core processor (UN4806).



D10 - will flicker yellow while sending data to the core processor (UN4806).



D11 - will flicker yellow while communication with control panels.



D12 - flashes yellow (heartbeat) during normal operation.





















�





�Meter Processor (UN4848)



The meter processor is located in the upstand / meter bridge.  The unit is plugged into a backplane located behind the meters and bargraphs.



�����The number of meter processors fitted is dependant upon the number of meters and bargraphs required.



�Viewed from component side	











�





											Edge connector



Handle / Label

























D2 will flash green (heatbeat), during normal operation.

D3 will flash red when data (meter label) is received.  If D3 is permanently lit then the meter processor has detected an error.

During reset and power up both LEDs will be illuminated









�Rack Card Configuration



The following pages indicate the function of each card.  This is intended as a guide as the same card carries out different tasks, depending where in the card frames it is plugged in.



DSP Rack

V-Bus is the data communication between DSP rack and digital input/output rack

Aux 1 = Channels 1-24

Aux 2 = Channels 25-48   

Aux 3 = Channels 49-64 and Groups 1-8   

Aux 4 = Channels 65-88

Aux 5 = Channels 89-96

MM = mix minus

Channel numbers do not refer to input or fader numbers.  Channel numbers are not known by the user.  For the fader’s to display the channel numbers, please refer to the programming utility.



Digital Input/Output Rack

IGC = Input gain control for the analogue inputs.

IP = input task.  One input task can control 8 stereo input channels or 16 mono input channels.  Stereo inputs are allocated first.



Analogue Input / Output rack

Input cards can be either mic/line (AD4746) or Line only (AD4745)



LHS Console Rack 

GPI assignments are user definable except for relays 1-4 of first card.

1 = on air

2 = rehearsal

3 = PSU fail

4 = APFL



RHS Console Rack

Each hub processor interfaces with 10 control surface panels.

Core processors interface between hub processors and the audio card frames.

Panels 1-3 interface with 3 fader panels (four faders per panel), if fitted or VCSPs (Virtual control surface panels).

Panels 4-6 interface with 3 channel controllers (cc), (four channels per controller), if fitted or VCSPs.

Panels 7-10 can be any of the remaining VCSPs�
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S����1�2�3�4�5�6�7�8�9�10�11�12�13�21�15�16�17�18�19�20���Digital Input/output rack, viewed from front��*1 For V1.10, Dig I/O Bulk cards must be the new JD5174 and not JD4915.

*2 For V1.10, AES cards must be the new JI5173 and not JI4742.
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line���1�2�3�4�5�6�7�8�9�10�11�12�13�14�15�16�17��Analogue input / output rack, viewed from front��*1 For V1.10 analogue I/O bulk cards can be either JD4915 or JD5174.
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�1 fd 1-4

2 fd 5-8

3 fd 9-12

4 cc1-4

5 cc5-8

6 cc9-12

7 VCSP

8 VCSP 

9 VCSP

10 VCSP�1 fd 13-16

2 fd 17-20

3 fd 21-24

4 cc13-16

5 cc17-20

6 cc21-24

7 VCSP

8 VCSP 

9 VCSP

10 VCSP�1 fd 25-28

2 fd 29-32

3 fd 33-36

4 cc25-28

5 cc29-32

6 cc33-36

7 VCSP 

8 VCSP

9 VCSP

10 VCSP�

Cntl

Proc�1 fd 37-40

2 fd 41-44

3 fd 45-48

4 cc37-40

5 cc41-44

6 cc45-48

7 VCSP

8 VCSP

9 VCSP
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4 cc49-52
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2 fd 65-68

3 fd 69-72

4 cc61-64
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Cntl

Proc
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up�1 fd 73-76

2 fd 77-80

3 fd 81-84
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6 cc81-84

7 VCSP

8 VCSP
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10 VCSP�1 fd 85-88
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DIL (dual in line) switches are used to set internal options, rather than having many more card types and therefore more spare requirements.

On delivery DIL switches will be set to customer specific requirements.

There are some DIL switches which have no function, because they were designed into the system for testing and development. Also, there are DIL switches which must be set to specific settings for a card to function.

The following section describes how all DIL switches should be set, except for the GPI card, which can be set to match the interface requirements of the studio.



GPI card WY4738

Please refer to the opto isolator specification section of this manual (page 9).

Each opto isolator input has a switches package with two switches per device.  There are eight opto isolators per card.   The first switch of each package, when on, gives the opto isolator a pull up, the device can then be triggered by an external logic low. The second switch of each package, when on, gives the opto isolator a pull down, the device can then be triggered by an external logic high.

		

		Opto 1 -	SW1/1 : pull up	-	SW1/2 : pull down

		Opto 2 -	SW2/1 : pull up	-	SW2/2 : pull down

		Opto 3 -	SW3/1 : pull up	-	SW3/2 : pull down

		Opto 4 -	SW4/1 : pull up	-	SW4/2 : pull down

		Opto 5 -	SW5/1 : pull up	-	SW5/2 : pull down

		Opto 6 -	SW6/1 : pull up	-	SW6/2 : pull down

		Opto 7 -	SW7/1 : pull up	-	SW7/2 : pull down

		Opto 8 -	SW8/1 : pull up	-	SW8/2 : pull down







�AES JI4742

(Note: the JI5173  (V1.10 on)  has no DIL switches). 

Odd Switch 1,3,5,7,9,11,13,15,17,19,21,23,25,27, 29 and 31 should be set as follows :-

					on	off	on	off

					 (	 (	 (	 (

					 1         2	 3	 4											

Switch 2,4,6,8,10,12,14,16,18,20,22,24,26,28, 30 and 32 should be set :-	

						off	on	

					 	 (	 (	 

					            1	 2	

The above settings will allow balanced digital inputs and outputs.  If unbal AES or SPDIF are required then the DIL switches should be set the same, but the interface panels will adjust the format of the signal.

Switch 35 (test modes) should all be set to off.



Rack Processors - UN4805

DIL switch one			on	off	off	on

					 (	 (	 (	 (

					 1         2	 3	 4	

SW 1/1 = CS0 flash on										 SW 1/2 = CS1 flash on									       SW 1/3 = CS0 SRAM on									       SW 1/4 = CS1 SRAM on

DIL switch two			on	off	off	off

(test modes)			 (	 (	 (	 (

					 1         2	 3	 4	

For hot back processors to take over DIL 2/1 must be set on, on both the main and secondary processors.











Meters / Bargraphs AX4729, AX4730, MU4732, MV4733, MU4734

There is one data bus which connects to every meter, which carries all meter information.  Each meter or bargraph has an eight way DIL switch.  This switch is used to set an address (code plate), so the meter displays the relevant data in the correct time slot.

The eight switches are used to create an eight bit binary word.  The switches set the logic high when switched on, but the system is active low, therefore DIL switches should be switched off to select the desired value.

One eight way DIL switch sets the address for both left and right of a stereo meter/bargraph, therefore use the address value of the left input.

For mono meters, such as MV4733, the DIL switches must be set for left and right.

To set the DIL switches follow the following procedure:-

Select the desired signal from the table over leaf and make a note of the decimal address value.

Set all the DIL switches to ON

Convert the decimal value to binary.

Turn off the relevant DIL switches to create the address in binary.



For example :-

If I wish a meter to monitor the ANC 1 output, I can see that the decimal value is 48 (for the left output), from the table below.

I convert the decimal value to binary

		1	2	4	8	16	32	64	128

		0	0	0	0	 1	 1	 0	  0		16+32 = 48

Therefore the DIL switch should be set :-

switch		1	2	3	4	 5	 6	 7	  8	

on/off		(	(	(	(	 (         (	 (	  (

value		1	2	4	8	16	32	64	128

Please note that the logic is active low therefore switches 5 and 6 are off, but the rest are on.







�EMBED Unknown����Mic Open



The Alpha 100 has two mic live busses for two different studio areas.  Any input source can be assigned to either bus.  



Any input source can be assign to the mic open bus, not just microphones.  This is because a mic can be via a mic processor or a radio mic and therefore the input type  may be a line input.



For a mic open relay to activate the following must take place:-



1) The channel fader being used must open



2) The channel must be routed to one of the four main outputs and the corresponding main fader open.  



		OR 	The channel must be routed to a group and the group fader open and 			that group routed to one of the four main outputs and the corresponding 				main fader open.  



Please note, the first four relays of the first GPI card (WY4738) can not be assigned as they are used for internal functions, see below.  However, other relays can be assigned these functions as well.

					Relay 1 	On air

					Relay 2 	Rehearsal

					Relay 3 	PSU fail

					Relay 4 	APFL



Below is a procedure explaining how to set up the Alpha 100 for Studio loudspeaker muting or/and mic live indicators:-



1) Go to the I/O page for the main PC software application.



2) Select the input tab, with the I/O page.



3) Select the desired input from the input source list e.g. Mic.



4) Select the desired input type from the view sources for pull down box e.g. mono or stereo.



5) Click on the specific input source from the list on the right side of the screen.  They will be highlighted in yellow, but the selected source only, will be highlighted in pink.



6) Select bus 1 or 2 from the mic open section at the bottom left of the screen.  A 1 or 2 will appear in the MO (mic open) column of the input list, above the bus buttons.



7) repeat the above procedure until all inputs required to activate the studio loudspeaker mute and/or the mic live indicator have been assigned to a mic open bus.



Inputs have now been assigned to a mic open bus, now the mic open bus needs to be assigned to a relay:-



1) Go to the ‘opt’ (options) page and then the relays tab, within that page.



2) From the ‘console functions lists’ pull down box (bottom left) select ‘misc functions’.



3) Select mic open 1 from the console functions list.  It will be highlighted in yellow but will change to pink when selected.



4) Click on the desired relay on the right of the screen.  It will be highlighted in green but change to pink when selected.



5) Click on the ‘assign to relay’ button, bottom right.



6) Press the latch or pulse button as required.



The mic live relay is now active.













































DSP Architecture

� AUTONUMLGL �1.�  Overview

This description assumes familiarity with the overall structure of the Alpha 100 system down to rack level.

The ALPHA 100 DSP system is split across the I/O and DSP racks comprising in total 22 DSP cards each running 6 Analog Devices SHARCTM 21061 processors running at 44MHz.  This amounts to a total DSP processing capacity of almost 6GOPs.  More DSP cards can be added as required to increase the total processing capacity.  

The I/O rack DSP cards are dedicated to front and back end processing, metering and monitoring.

The DSP rack DSP cards perform the channel and group processing functions and buss mixing

In addition to the DSP processors, each DSP card also has :

2 configurable Mix Engines to take care of basic mixing operations.  This allows the DSPs to be applied to more complex processing functions.

A routing system which takes care of routing sample data on and off the Time Division Multiplex (TDM) bus and to/from the DSPs and Mix Engines.

FLASH ROM for DSP task executable and boot-loader storage.

Control / Programming Interface.

One DSP per card is dedicated to management of the card functions including configuration of the Mix and Routing Engines and Control Card to DSP communications.  This is known as the Card Manager (see description later in document).



� AUTONUMLGL �2.�  I/O Rack DSP task and Mix Engine allocations

The table below shows the function assigned to each DSP and Mix Engine in the I/O rack.



Card number�1�2�3�4�5�6�7��Mix Type�AFL�APFL/AFL lvl�Meter buffer�Track AFL�Aux AFL�O/P buffer���DSP 0 �St input (0)�St input (3)�IGC 44�Aux output�Meter send�O/P buffer�SPARE��DSP 1�St input (1)�St input (4)�IGC 44�IGC 24�St Input (5)�O/P buffer�SPARE��DSP 2�St input (2)�Blink�Blink�Mains 1&2�St input (6)�O/P buffer�SPARE��DSP 3�Tone�Blink�Monitor�Mains 3&4�Meter calc�O/P buffer�SPARE��DSP 4�Tracks�Tracks�Blink�Blink�Meter calc�Blink�SPARE��DSP 5�Cardman�Cardman�Cardman�Cardman�Cardman�Cardman�SPARE��

� AUTONUMLGL �3.�  DSP Rack DSP task allocations

The table below shows the function assigned to each DSP and Mix Engine in the DSP rack.



Card number�1�2�3�4�5�6�7�8��Mix Type�Main L�Main R�Track odd�Track even�Group L�Group R�AUX 3�PFL (chan)��DSP 0 �Ch 1-2�Ch 11-12�Ch 21-22�Ch 31-32�Ch 41-42�Ch 51-52�Grp 1-2�Blink��DSP 1�Ch 3-4�Ch 13-14�Ch 23-24�Ch 33-34�Ch 43-44�Ch 53-54�Grp 3-4�Blink��DSP 2�Ch 5-6�Ch 15-16�Ch 25-26�Ch 35-36�Ch 45-46�Ch 55-56�Grp 5-6�Blink��DSP 3�Ch 7-8�Ch 17-18�Ch 27-28�Ch 37-38�Ch 47-48�Ch 57-58�Grp 7-8�Blink��DSP 4�Ch 9-10�Ch 19-20�Ch 29-30�Ch 39-40�Ch 49-50�Ch 59-60�Aux submix2�Blink��DSP 5�Cardman�Cardman�Cardman�Cardman�Cardman�Cardman�Cardman�Cardman�������������Card number�9�10�11�14�15�16�17�18��Mix Type�AUX 2�AUX 1�MM / PFL��AUX 4�AUX 5�Dir out AFL�Main LFE/C��DSP 0 �Ch 61-62�Ch 69-70�Blink�SPARE�Ch 79-80�Ch 87-88�Ch 95-96�ch��DSP 1�Ch 63-64�Ch 71-72�Blink�SPARE�Ch 81-82�Ch 89-90����DSP 2�Ch 65-66�Ch 73-74�Blink�SPARE�Ch 83-84�Ch 91-92����DSP 3�Ch 67-68�Ch 75-76�Blink�SPARE�Ch 85-86�Ch 93-94����DSP 4�Aux submix1�Ch 77-78�Blink�SPARE�Aux submix3�Aux submix4����DSP 5�Cardman�Cardman�Cardman�SPARE�Cardman�Cardman�Cardman�Cardman��



� AUTONUMLGL �4.�  DSP task descriptions

Each DSP function is known as a “task”.  This term refers to a unique DSP executable i.e. a DSP can be assigned only one task at a time.  The executable code and associated data for a given task are combined in a .stk file which is the output of the DSP software build process.  The .stk files are programmed individually into blocks within the DSP card FLASH ROM such that ALL DSP cards in a rack hold the DSP code for ALL tasks.  This provides for quick and efficient booting and hot swapping (in the event of a DSP card failure).  The filenames for the .stk files are provided for reference purposes in the following section but the version number part of the names is subject to change.

� AUTONUMLGL �4.1.�  Blink - newbv094.stk

This DSP task is provided for situation where no other task is required and simply flashes the DSP LED repeatedly to show that the DSP is working.

� AUTONUMLGL �4.2.�  Ch<n> (Stereo/Mono channel) - stch993c.stk

This is the main channel processing task which provides :

Pre-EQ, Pre-Fader, Post Fader sends

Main fader

Width

Dynamics

Filters

EQ,

Inserts

Direct output

Track sends

Mix-minus subtract

Input/output bargraphs and peak LED

� AUTONUMLGL �4.3.�  Grp<n> (Stereo/Mono Group) - stgp993c.stk

Performs group processing - closely related to the channel task with certain functions unused.

� AUTONUMLGL �4.4.�  Aux submix<n> - auxmixv1.stk

This task is part of the AUX mixing system and is provided as an intermediate stage to sum together the results of two AUX mix engine results.

� AUTONUMLGL �4.5.�  Cardman (Card Manager) - card994a.stk

The Card Manager task provides a number of functions required for management of a DSP card :

configuration of routing system in order to transport sample data to and from the DSPs and Mix Engines.

Relaying DSP commands and responses for other on board DSPs.

� AUTONUMLGL �4.6.�  St Input <n> (Stereo Input) - stin1_03.stk

Provides stereo input functions :

Input gain

Balance

Phase reversal

Mono-Stereo

Left to Both, Right to Both

� AUTONUMLGL �4.7.�  Aux output - auxout36.stk

Provides AUX output level control

� AUTONUMLGL �4.8.�  Monitor - moni1_04.stk

Provides all monitor DSP functions :

Main levels

L->L+R, R->L+R L+R->L etc.

Balance

Dim

Cuts

Monitor Injects

� AUTONUMLGL �4.9.�  IGC 44/24 - igcv42.stk and igcv42_2.stk

These DSP tasks are part of the analogue input gain system and simply provide an intermediate gain stage in conjunction with the A/D card coarse gain steps to make up the exact input gain required.  Note that the stereo input task also takes part in this system - the detailed working of this is beyond the scope of this document.

� AUTONUMLGL �4.10.�  Meter Send - mtrsnd14.stk

Reads all upstand metering information (off the TDM bus) and sends it to the meter modules via the meter serial bus.

� AUTONUMLGL �4.11.�  Meter Calc - mtrcal22.stk

VU/PPM metering function.  This task meters the required desk outputs and provides a VU or PPM response as selected.  The meter values are sent back onto the TDM bus to be picked up by the Meter Send task for forwarding onto the meter modules.

� AUTONUMLGL �4.12.�  Mains <n> (Main outputs) mains5v6.stk

Provides the mains functions :

fader

dynamics

input/output bargraph and peak indicator

inserts

monitoring sends

� AUTONUMLGL �4.13.�  Tracks (Track outputs) - trk24102.stk

Track output level controls and tone override.

� AUTONUMLGL �4.14.�  Tone (Tone generator) - tone04.stk

Tone generation function.

� AUTONUMLGL �4.15.�  Mono input min0_7.stk

Mono input function.  Provides :

Input gain

Phase reversal

� AUTONUMLGL �4.16.� O/P buffer - Loop_v11.stk

This task provides multiple output functionality.



� AUTONUMLGL �5.�  DSP task structure

The following information is an outline of the common operation and structure of DSP tasks.

� AUTONUMLGL �5.1.�  Sample data transport

The DSP card router is responsible for getting the required sample data off/on the TDM bus and into/out of an area of on board memory known as Sample RAM.  Each DSP is allocated its own input and output areas in Sample RAM and there is a common area for samples which may be required by two or more DSPs.  The sample data is transported between the DSP internal memory and Sample RAM using Direct Memory Access (DMA).

The DSP’s use a swinging buffer system which allows processing of the current set of sample data while the next set of input data and previous set of output data are being transported.

� AUTONUMLGL �5.2.�  Sample interrupt

The tasks synchronise to the sample clock by means of a hardware signal known as SAMPINT (SAMPle INTerrupt) which occurs at the sample frequency (e.g. 48KHz).  A dedicated interrupt handler responds to this signal and performs the following operations :

Triggers the DSP’s internal DMA device to read a set of input sample data from and write a set of output data to its designated area in the on-board Sample RAM

Carries out processing as defined by the task function on the input data and provide output data.

� AUTONUMLGL �5.3.�  Background processing

A background loop, which operates whenever the DSP is not carrying out the Sample Interrupt processing, is used to carry out non hard real time tasks such as :

Processing of commands and responses

Background parameter interpolation

� AUTONUMLGL �6.�  DSP task Programming

� AUTONUMLGL �6.1.�  How DSPs get to run their allocated task ?

Immediately following card reboot DSPs automatically download a Boot loader from the on-board FLASH ROM and begin to execute it.

The boot loader then performs the following steps :

Wait for a hardware signal to synchronise - provided by the rack control processor - while it is in this state the DSP flashes its LED at a rate of about 5Hz (tbc).

Read allocated task number - provided by the rack control processor

Load the application task from FLASH ROM

Execute the task

� AUTONUMLGL �6.2.�  Programming new DSP task code

When a  DSP task or tasks need to be changed, the Alpha 100 Programming Utility reads the .stk file(s) from disk and sends them to the control processor where they are stored in the control processor FLASH ROM.  When a DSP card is rebooted, the control processor compares checksums of the locally stored tasks with the DSP card stored tasks.  Any mismatches result in the individual tasks being re-programmed automatically by the control processor.  The DSP card is then rebooted as described previously.

A description of the Alpha 100 programming utility is outside the scope of this document.



� AUTONUMLGL �7.�  DSP task debugging

� AUTONUMLGL �7.1.�  Automatic DSP monitoring

At run time,  DSP tasks are updated with new coefficients or other controls as and when required on a regular basis.  Bargraph meter values are requested repeatedly at a pre-determined rate.  If any of these transactions fail, then the whole DSP card is marked as faulty and the spare (if available) will take over.  Faulty cards can be identified by repeated control processor reset. (Flashing RESET LED).

� AUTONUMLGL �7.2.�  Manual checking

All DSP tasks toggle the state of the associated front panel LED in response to the sample interrupt which occurs at the given sample rate.  To check that a DSP is in fact running attach an Oscilloscope to the LED pin and monitor.  If there is no activity then there is likely to be a problem with the DSP or card.

� AUTONUMLGL �7.3.�  Degradation of function

Due to the design of the system, any DSP card failure will in general result in only that function failing and a lack of signal at any downstream positions.  By monitoring the state of the DSP cards and inspection of the allocation tables shown previously it is usually possible to narrow down where the problem is if it is not already immediately apparent by for example the spare card having taken over function of a faulty card.

Problems with mixes can usually be traced in a similar way.

In either case, swapping of cards can be used in most cases to attribute the fault to either a hardware fault or software problem.

� AUTONUMLGL �7.4.�  Failure to boot

Boot failure modes :

If following reset, the DSPs are running the boot loader (flashing LEDs at approx 5Hz(tbc)) for an extended period then it is possible that the control processor has not told them to boot and so a control card problem may be suspected.  Try swapping the control card.  Note that as the spare card is not initially assigned any DSP tasks it will be held in the boot loader waiting for synchronisation state as described previously - this is normal.

If an individual DSP fails to boot then the problem will show up when the control processor attempts to communicate with the particular DSP.  At this point the card will be flagged as faulty and the spare (if available) will take over.  Inspection of the programming utility log will normally give clues to what occurred.



� AUTONUMLGL �8.�  DSP Card key components (refer to Appendix A for schematic)

� AUTONUMLGL �8.1.�  SHARCTM 1..6

DSP Network.  The DSPs are all interconnected in a multi-processor network configuration.  This allows the DSPs to communicate with each other and provides arbitration for access to other parts of the DSP card.

� AUTONUMLGL �8.2.�  Mix Engines 1 & 2

Dedicated mixing devices used to perform all basic mixing functions.

� AUTONUMLGL �8.3.�  Router FPGA

Transports sample data to/from Sample RAM from/to TDM backplane RAM.

� AUTONUMLGL �8.4.�  Vector FPGA

Reads and writes samples to/from the Backplane TDM bus into the backplane RAM for access by the Router.

� AUTONUMLGL �8.5.�  CCPU FPGA

Control/Programming Interface used by rack control processor.

Appendix A - DSP Card block diagram

�EMBED Unknown���

								

��Bootloader and Kernel (Coldfire processor based cards)



The bootloader is the first software that is run when a card is reset or power is applied.  It runs from the flashROM (non volatile memory) and configures all the local devices to the processor.  A decision is made at this point as to which software will be run next.  If a valid application exists (eg control.bin for the core processor) then that gets copied into the DRAM (volatile memory) and run.  Otherwise, the kernel will be copied and run.  

Also a keypress detection is made at this point from the debug link, if ‘k’ is found then the kernel will be booted regardless of the application state.  This may be sent by pressing the ‘k’ button on the programming utility as the first message from the bootloader appears:



Calrec Alpha 100 Bootloader����SRAM  FOUND             0 1 2 3 ��DRAM  FOUND             0 1 2 3 �� --!!--

��

There is a pause with a fast flashing green LED on the processor card when the kernel may be booted.  If an application is corrupted for any reason the processor will lock after this, so the only way to reprogram is to use the ‘k’ method to get into the kernel.



If the bootloader gets corrupted then there is no way of booting the card without an external interface capable of setting up the memory registers (such as the Noral Debugger).  Cards suffering this kind of failure would normally need to be returned to the factory for fault diagnosis.





The kernel is a utility for updating the card and managing the memory storage.  On the programming utility command line enter ‘h’<enter><enter> for a command list.

The operations available vary depending on the card type:



Hub

No access is required to this kernel because all control is conveyed from the core processor.  This is only used for factory programming or stand-alone testing.



�Core

This processor holds its own software (control.bin), a copy of the hub software (hub.bin), the console options file (config.bin) as well as all the console memories and the hidden memory (current system snapshot).  Everything except the hidden memory is held in the flashROM which is split into blocks and allocated as follows:



Block No.�Contents��0�Bootloader��1�Kernel��2�Control.bin (block 1)��3�Control.bin (block 2)��4�Control.bin (block 3)��5�Control.bin (block 4)��6�Control.bin (block 5)��7�Control.bin (block 6)��8�Hub.bin (block 1)��9�Hub.bin (block 2)��10�Hub.bin (block 3)��11�Console options ��12�Run time options (block 1)��13�Run time options (block 2)��14�First free block for memories��.....���61�Free��62�Free��63�Last free block for memories��

This leaves 50 blocks free for console memories which is our current limit.  On the version 6 Core processor there is twice the amount of flashROM and this will be used to attain the 100 memory storage promised with Alpha.  Once all processors in the field have been replaced, we will implement the software to utilise the extra space.



The whole flashROM is always locked to prevent unwanted writes which cause corruption, so before any manual operation the unlock block (‘ub’) command must be used.  Similarly at the end of any changes, the flashROM must be locked with the lock block command (‘lb’).  All of the operations performed by pressing buttons from the programming utility automatically control the locking but any lower level operations require these commands.



Commands available from the programming utility:

Erase hidden memory (command: ‘eh’<enter><enter>)

Clear all memories and runtime options (command: ‘ub’<enter><enter>‘em’<enter><enter>‘lb’<enter><enter>)

Display real time clock (command: ‘ti’<enter><enter>)

Set clock (command: ‘st hh mm DD MM YYYY’<enter><enter>  where hh is hour (24hr), mm is minutes, DD is day, MM is month and YYYY is year.  All digits must be filled)



Files are downloaded into the core processor using the programming utility.  This uses a 115kbit/s serial link carrying an Xmodem protocol for file transfers. The buttons labelled ‘Send .....bin’ download the files into the processor, erase the appropriate flashROM blocks and then program the new file in.  The button labelled ‘Reprogram hubs’ causes the hubs to be rebooted to kernel mode by sending a command across the console backplane and then proceeds to copy the file (hub.bin) out of the core processor flashROM to be rebuilt in the hub processor.  When the transfer is complete, the hub erases its own flashROM and programs the new file in.  If any of the hubs do not reboot (this will be advised on screen) then they may require a manual reset at which point the reboot to kernel flag will be checked.



The clock on this processor is used to time stamp the error messages that appear with the AWACS pop up boxes on the PC so it is important to make sure that it matches the correct time zone where the console is.





Rack control processor

This processor holds its own software (rack.bin or iocontrl.bin), the console options file (config.bin) and the DSP tasks for the rack.  These are held in a similar structure to the core processor flashROM which is split into blocks and allocated as follows:



Block No.�Contents��0�Bootloader��1�Kernel��2�Rack.bin (block 1)��3�Rack.bin (block 2)��4�Run time options (block 1)��5�Run time options (block 2)��6���...���16���17�First DSP task block��18�2nd DSP task block��...���31�15th DSP task block��



The DSP tasks can be programmed independently of each other and these will vary depending on the version of control code running on this processor.

�Reprogramming a Kernel or Bootloader



Because this is not a normal upgrade operation, the programming utility does not support changing the kernel or bootloader.  These are potentially destructive operations because if the wrong file is used or the processor is reset part way, it may not be able to boot again without external reconfiguration.



A terminal application is required for the upgrade such as Hyper Terminal supplied with MS Windows.  This only supports com1 - com4 so to access some of the processors in the system, cables may need to be swapped.



The com port settings required are:		Bits per second	115200

							Data bits		8	

							Parity 			None

							Stop bits 		1

							Flow control		None



Once the connection has been made, reboot to the kernel by resetting the processor and pressing lower case ‘k’ as the bootloader message appears.



Next unlock the flashROM: type ‘ub’<enter>



To update the kernel:

Type ‘dk’<enter> to delete the existing kernel.

Type ‘nk’<enter> to start the programming sequence.  Now transfer the file (kernel.bin) using the Transfer, Send menu.  Remember to use Xmodem protocol.

When the file has been sent it will automatically be programmed in.



To update the bootloader:

Type ‘db’<enter> to delete the existing kernel.

Type ‘nb’<enter> to start the programming sequence.  Now transfer the file using the Transfer, Send menu. The file is normally called boot.bin.

When the file has been sent it will automatically be programmed in.





Finally, lock the flashROM by typing ‘lb’<enter>



If any errors were reported while downloading the files, do not press reset but repeat the programming sequence for the bootloader or kernel, whichever operation failed.

�Redundancy



Console - Hub processor (UN4873) and panels



No hub redundancy.

Panels show faults with displays flashing ‘ErrCode n’ where n is a fault code (see additional information at end of this section).

Faulty panels will not be checked by hubs. Panels must either be replugged or the console reset to clear errors.



Top red LEDs on hubs show panel being accessed in binary (lowest is bit 1)

Top green LED 4	- Receiving and processing data from core processor.

Green LED 3		- Sending data to core

Green LED 2		- Communicating with panels

Lowest green LED 1	- Running indicator (comms with core established)



Green LED 3 & 4 will alternate at bootup until the hub has exchanged data successfully with the core processor.



Console - Core processor (UN4806)



The Core processor is protected by a watchdog timer which is capable of isolating the card from the backplane signals.  The watchdog timer is periodically updated by the software loop running on the card and if this fails to happen (software locks up or part of the card fails), the timer will run out and the on board logic will relinquish control from this card.



Two connections are used to negotiate between the primary and secondary processors. 

At boot up, the secondary delays longer than the primary to stop contention.

A backplane codeplate is used to provide the card with its identity.

Which ever card holds its master line active, the other card will boot in slave mode and monitor this line.  If it changes, the boot sequence will start and this card will become master.

The slave card will slowly alternate two green LEDs while it is monitoring the master control processor to indicate it is ready.



All live memory settings are held in the DSP rack UN4805 simultaneously with the active core processor.  When a swap occurs, the new core processor requests the live memory from the DSP rack and will not allow any audio changes until it has the complete snapshot.  There is no break in audio as this happens.



If the console is now reset, the default start up conditions will apply and the primary core processor will attempt to become the master.  If this fails, the secondary will take over again and providing the rack reset has not been used, the live memory will again be transferred from the DSP rack.  If the primary boots successfully, the live memory will now be the last hidden memory (backed up settings) on the primary which may be different to that currently on the control surface.



A failure can be simulated by entering ‘666’ to the debugging window  of the appropriate processor in the programming utility.  This will cause the software to lock up, the watchdog timer will then be seen to expire (card LEDs latch in current state) and then the spare processor will start booting and run normally once the data exchange with the DSP rack has been completed.





Rack - Control processors (UN4805)



These cards all employ the same watchdog system as the core processor for checking operation.  When the spare takes over, all the DSP cards in that rack are rebooted to ensure a clean start and then a live memory snapshot  is requested from the core processor.

The slave rack control processors flash the bottom red LED to indicate readiness to take over.



Rack - DSP cards (UD4796)



The DSP card checking is carried out by the active control processor in the same rack.

Two methods are used, the first using write retries.  Every time data is written to a DSP card, a acknowledge response is sent back.  Several attempts to gain access to the card are allowed and if, at the limit, the card still does not respond, it will be marked as faulty and the spare card takeover routine will be started.

The second method uses a unique process ID that each DSP task holds.  On a regular basis this task ID is requested from the DSPs and when a response is received, it is checked against a known table for correctness.  If an invalid response is received, the card is marked as faulty and the spare card takeover routine is initiated.  At the moment only the card manager DSP task is checked for the task ID.



All cards are checked periodically to find the current state (missing, present or faulty).  If a new card is found, it is allowed to settle for a short time before being reset to a bootable state.  Any faulty cards will flash the yellow reset LEDs to indicate they have been isolated due to a fault condition, this can only be cleared by replugging the card or resetting the rack.



The spare card takeover routine runs to find any DSP processes that do not have a card to run on.  If any are found and a spare card exists, this card will be booted to run these processes and a local memory snapshot will be replayed to that card.  

If there are several groups of processes without DSP cards, then groups that use a V buss will have priority in reallocation.  If, when this reallocation occurs, a card with a V buss connection is found to be running a non V buss group and there is another spare card, then the non V buss group will be moved to the spare card and the V buss group will takeover the use of this card.



Because the V buss connections are point to point links, the card at the other end must also run the correct group of processes.  When a v buss group changes card, a message is sent to the other rack to instruct a swap onto the spare card.  This may involve two process group swaps to achieve this.  If this spare card does not exist, the system cannot recover and you will see the v buss card continually rebooting.  Only a rack reset will recover from this situation.



A system boot will place all the processes on the default DSP cards that are found available, if a card is missing those processes will never be attemped to be run so by knowing which cards are present in a system, an engineer can control which features will work and contribute to the audio output (useful for debugging faults).



Status of Processors



The current status can be determined from the programming utility using the appropriate processor tab.  Help information can be obtained by typing ‘h’<enter><enter> on the command line, this will give a further command list.





Panel Error Codes



1		Invalid command protocol found.

2		Invalid data protocol found.

3		TX FULL flag timed out (TX FULL is set for too long).

4		RX FULL flag timed out (RX FULL is set for too long).

5 	Input buffer memory overflow (Too much data received from hub).

6		RX CMD bit not set in UART RX buffer (Unexpected data).

7		Terminate RX transfer tag not received.

8		Not enough data in local input buffer for expected protocol.

9		Invalid LCD display type tag found in data buffer.









Alpha Panel Self-test procedures

Individual Alpha panels can be tested, whilst in the console, by entering the self-test mode. Self-test mode is entered whilst holding down several buttons and pressing Reset on the console. The panel drawings below indicate which buttons must be held down for each panel. Once in self-test mode, other buttons perform specific tests. The test names are shown in bold on the panel drawings and the tests are described below.



Flash Test

All LEDs on the panel will flash. (Does not include Auxiliary bargraphs).

Pressing the self-test buttons will stop the test and return to self-test mode.

Pressing Reset on the console will return the panel to normal operation.

Walk Test

The LEDs are tested individually, in sequence. At the end of the sequence, the panel returns to self-test mode.

Pressing Reset on the console will return the panel to normal operation.

Press Test

The first LCD display shows a tally of which button on the panel was the last to be pressed and which was the last to be released. The values returned are software values and do not relate to the button positions on the panel.

Pressing the self-test buttons will stop the test and return to self-test mode.

Pressing Reset on the console will return the panel to normal operation.

Shaft Test

Rotation of a shaft encoder control updates its associated LCD display.

Turning clockwise/anticlockwise will increase/decrease the value on the display. The value will reset to zero on reaching ±99.

Pressing the self-test buttons will stop the test and return to self-test mode.

Pressing Reset on the console will return the panel to normal operation.

Uart Test

This test is only intended for use in Calrec test department and will display ERROR 4 on all LCD displays.

Pressing the self-test buttons will stop the test and return to self-test mode.

Pressing Reset on the console will return the panel to normal operation.

LCD Test

Each LCD display on the panel will flash green then orange in turn.

At the end of the cycle the panel returns to self-test mode.

Pressing Reset on the console will return the panel to normal operation.



Note: the button labelled END on the panel drawing is only intended for use in Calrec test department and will cause the panel to appear blank. Pressing Reset on the console will return the panel to normal operation.



Extra tests on panels IU4722, IM4728 and IA4757

These panels have two extra tests: Set Up and Motor. 

Set Up

This is used to calibrate individual fader A/D converters and is for Calrec use only.

Motor

This is used to check the action of the motor and position read-back from the fader.

The fader can be moved to ‘infinity’ using the associated PFL button.

The fader can be moved to ‘maximum’ position using the AFL button (use Tone button on IM4728).

The fader can be moved to ‘line-up’ by pressing the associated A-layer button (not available on the IM4728).

The fader can be set into continuous movement by pressing the associated B-layer button (not available on the IM4728).



MY5034 Pot test

This test reads the currently selected pot A/D value and displays it on the LCD display. To cycle through which pot is being monitored, press the ‘pot select’ button as shown on the panel drawing below. 
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