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Test Stand basics

Purpose
 initial testing and debugging a standalone ROD,
e production testing and ROD maintenance.

Software

e programming language ANSI C

« MSWindowsNT (2000, 9X) operating system

* NI LabWindows/CVI 5.5 development software

Hardware
e PC with NI PCI-MXI-2 interface card,
e VME cratewith NI VME-MXI-2 card
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Main TestStand tasks and features

« ROD initialization and configuration:
- loading program for FPGAs to flash memories,
- R'W FPGA command/status registers (board reset...),
- loading program for DSPs (MDSP flash, slaves directly),

« ROD control:
- by Primitivelists,
- “fast” commands (VmeCommandRegister bits);

Any Rod task is defined as a sequence of basic commands - CommandList,
which can be edited and saved in the interactive CommandListEditor.
The implementation and the structure of the CommandList is very similar to the PrimitiveList.
=> TestStand is ready to run the most of possible user defined tasks without recompiling the
code.

« ROD monitoring:
- periodic checking of the ROD status registers (ControllerFPGA, MDSP),
- readout text messages from the TextBuffers.

TestStand supports one VME crate - up to 16 Rods can run simultaneously.
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CommandList Editor
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Primitive List Editor
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ROD Status/Control Panel (old version)
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“Old” Test Stand Structure - Threads
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New”simpler” Test Stand Structure - Threads

Main Process Thread:

USER INTERFACE(LabWindows):

- RODIn] control/status

- TIM control/status

- MEMORY ACCESS (VME, Master,

Slaves, Flashes) CmdList
ExecutionThread

[n]

USER

Communication

Loop Thread PrimList

PrimList and TEST STAND
TxtBuff[rlj]andlers SOFTWARE
(HOST)/
VME
CRATE
(RODs)

[n] .... Rod index {0,1...15}
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Software design

» single process multithreaded application

Multithreading is necessary mainly because weneed a“responsive’” user interface, it's
also simpler, safer and easier to implement some functionality inside separate threads than
inside the main program path (e.g. ChildCmdList execution).

The drawback is adifficult debugging, relatively complicated synchronization
between the threads and mainly the portability problemsto other systems.

=> The old TestStand architecture has been simplified, number of threads reduced to the
useful minimum (PrimListBuilding and ReplyListProcessing moved to

PrimListHandler, TextBuffer Processing to TextBufferHandler, the state machines were
minimized, all unimportant program options removed, the user interface ssimplified).

20 August 2002 AtlasROD FDR, LBL 11



Threads

* Main Thread
- interaction with the User (LabWindows GUI),

- Main Panel (program options, thread priorities...),

- RW Memory Panels(VME, MDSP, SDSPs, Flashes, FPGA Control/Status),
- PrimList Editor, CommandList Editor,

- ROD Status/Control Panel;

e CmdListExecutionThread|n] - CommandList execution.

« CommunicationLoop
- common to all RODs,
- distributes an access to the shared VME bus between all RODs in the crate on
“round robin” basis,
- executes Primitivelists and processes TextBuffer messages,
- periodically monitors the status of all Rods in the crate.
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TextBufferHandler[n]

State Machine
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Read and Display ROD Status
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}
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No
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PrimListHandler[n] State Machine

primLi st Ready=0;
set Event (Pri nLi st Done) ;

i nLi st Rdy=0

* Read ReplyList from
MDSP ReplyListBuff,
* Process ReplyList

* out Li st Rdy==1
L

out Li st Rdy==0

POLL
DspAck SET
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primLi st Ready==1

\\A
MDSP StatusReg
CommandReg

1
1
[}
[}
1

A 4

e Build PrimList,
* Write PrimList to
MDSPPrimListBuff

POLL
DspAck_CLEAR

i nLi st Rdy=1
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TextBufferHandler[n] State Machine

* reads out and processes text messages from MasterDSP (error, info, diagnostic, xFer).
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Txt Buf f Not Enpt y==0

+ Read TextBuffStruct;

» Read TextBuffer;

* Process message
(display, save to file);
ReadRequest =0
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Thread priorities

e | MainProcessThread(Userl nterface) > the other threads

- the user interface must be responsive at any moment!!

e | CommunicationThread <= CmdListExecutonThread

CommunicationLoopThread is still active -> the processor is

always 100% busy. The CmdListExecutonThreads are active only for
alimited period of time, so they can have a higher priority than
CommunicationLoop.
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To do

e complete and test the new “simpler” TestStand (next week),

e updatefor Pixels- i.e. implement pixel specific primitives,
and work on TestStand integration into the pixel TurboDAQ system for
initial ROD testing with pixel modules (September),

» prepare TestStand User Guide (September, October...).

20 August 2002 AtlasROD FDR, LBL

17



