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This document provides an introduction to the public interface of the LAT configuration package, LATC. 
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0 Introduction

0.0 Intended Audience

This document is intended to provide a brief introduction to LATC for programmers using the facilities offered by the package.

0.1 References

LATC Design, LATC/docs/LATCdesign.doc or CyberDocs 01597, J. Swain.

LATC Automatically Generated Documentation, http://www.slac.stanford.edu/exp/glast/flight/doxygen/Doxyidx.htm.

0.2 Acronyms

LAT – Large Area Telescope.

LATC – A flight software package providing core configuration facilities.

TCC – Tracker Cable Controller.

TEM – Tower Electronics Module.

ACD – Anti-Coincidence Detector.

AEM – ACD Electronics Module.

LCB – LAT Communications Board.

COMM I/O – Communications Input Output (board), used to simulate an LCB.

0.3 Glossary

Lifetime –When applied to LAT electronics registers can be contextual, static or dynamic and indicates the frequency with which a register can reasonably be expected to change.

LAT component – A configurable piece of LAT electronics, think cookie cutter.

LAT instance – One specific LAT component, one of the cookies.

0.4 Request For Comments

Please post corrections or questions as replies to the SNITZ release announcement for the relevant LATC version.  Failing this, email jswain@slac.stanford.edu.

0.5 Overview

LATC provides the functionality to perform five distinct tasks.

1. Create/Modify a configuration in memory

2. Write a configuration to disk

3. Read a configuration from disk

4. Apply a configuration to the LAT

5. Discover the current configuration of the LAT

This document will describe each of these tasks in turn, giving code fragments demonstrating how to perform the task.

1 Configuration Creation

The first step in configuring the LAT is the creation of a new configuration.  During flight this will be done using one of the x86-Windows machines of the operations center, but currently the software must be run on an x86-Linux, Sun-Solaris or even PowerPC-VxWorks processor.

#include “LATC/latc.h”

#include “PBS/MBA.h”

size_t    configSize = LATCsizeofConfig();

void*     buffer     = MBA_alloc       (configSize);

LATCtree* configTree = LATCinitConfig  (buffer);

The code above demonstrates the simplest way to create a new configuration.  

The LATCtree structure is private to the LATC package, and can only be manipulated by passing a pointer into the various functions listed in LATC/latc.h. The LATCsizeofConfig function returns the number of bytes required to hold not only the LATCtree structure, but also all the register settings for the LAT.  The LATCinitConfig function then sets various pointers within the LATCtree structure to the correct offsets in the buffer.

There is another, slightly more involved way to create a new configuration.

#include “LATC/latc.h”

#include “PBS/MBA.h”

LATCtree* configTree;

size_t   mapSize   = LATCsizeofMap();

void*    mapBuffer = MBA_alloc    (mapSize);

LATCmap* configMap = LATCinitMap  (mapBuffer);

// Identify specific LAT components to appear in the Configuration

LATCaddr addr = {0,0,0,0};

addr.to = 1;

addr.cc = 3;

LATCsetBit(map, LATC_GTCC, TREE_DYNAMIC, &addr);

// Create the configuration tree with only those components   

// specified in the map present

configTree = LATCinitByMap(MBA_alloc(LATCsizeByMap(map)), map);

This configuration can take advantage of the presence of default values for each type of LAT component, by only specifying explicit settings for those LAT component instances that differ from the default.  To achieve this, a map of the required configuration is created.  The map is a simple bit mask where a set bit indicates that the configuration must contain a data structure for the corresponding LAT component instance.  In this specific example a single bit of the map is set, the bit indicating the DYNAMIC
 registers of TCC 3 on TEM 1.  The function LATCsizeByMap would then return the number of bytes required to hold the LATCtree structure, the default data structures and the single data structure required to hold the configuration information for the single instance.  Pointers to the data structures describing all the other parts of the LAT would be set to NULL, and any subsequent attempt to modify their values would generate an error.

Once a configuration has been created, it must be modified so that it holds the required register settings for each component of the LAT.  There are two functions provided for this purpose.

#include “LATC/latc.h”

unsigned LATCsetDefault   (LATCtree*    this,





       latcType     type,





       latcTime     time,





       latcField    field,





       unsigned     value);

unsigned LATCsetField     (LATCtree*    this,





       latcType     type,





       latcTime     time,





       LATCaddr*    addr,





       latcField    field,





       unsigned     value);

type is one of

  LATC_GAEM,

  LATC_GARC,

  LATC_GAFE,

  LATC_GTEM,

  LATC_GTIC,

  LATC_GCCC,

  LATC_GCRC,

  LATC_GCFE,

  LATC_GTCC,

  LATC_GTRC,

  LATC_SPLT or

  LATC_GTFE.

time is one of 

  TREE_DYNAMIC or

  TREE_STATIC.

addr identifies the component being modified.

field identifies the register field being modified.  

Possible values are enumerated in LATC/defs.h.

These functions will set the register field identified by the combination of type, time, addr and field to the value specified.  If necessary, the value will be truncated.  It should be noted that these two functions have the same effect for those components that have only a single instance in the LAT, such as the AEM.

The first function modifies the data structure that is used as the default setting for a given type of component.  When it comes time to apply a configuration to the LAT these default values will be used to perform a broadcast-write, before the rest of the data are used to modify specific instances of LAT components.

2 Disk I/O

Once a configuration has been created and modified to contain the settings required, it must be written to disk and transferred to the target system (the satellite or a test-stand). 

#include “LATC/latc.h”

#include “PBS/MBA.h”

LATCmap*  configMap = LATCinitMap(MBA_alloc(LATCsizeofMap()));

LATCtree* configTree;  

void*     fioScratch;

/* Set the required bits of the map

:

*/

configTree = LATCinitByMap(MBA_alloc(LATCsizeByMap(map)), map);

/* Modify the relevant register fields

:

*/

fioScratch = MBA_alloc(LATCsizeForFIO());

LATCwrite(configTree, fioScratch, “01”, 32*1024);

The LATCwrite function uses the area pointed to by fioScratch to perform various intermediate operations such as compression and the creation of meta-data for the file.  The character string that forms the third argument to the write function is the base name for the configuration, which must be two characters long
.  Appending “mstr.lcf” to this base giving “01mstr.lcf” will create the Configuration Master file name.  This text file is contains the names of all the data files that contribute to the configuration.  The data files will have names that begin with the base name and include information to identify the source of the file.  There is nothing in the LATC package that enforces these names and the data files can be renamed at will, provided the Configuration Master file is updated as well and the names conform to any file-system limitations.

The final argument to the write function specifies the maximum file size.  Unfortunately, the compression of the bulk-data makes it impractical to predict the actual file size, so this number is treated as a maximum and the combined size of the meta-data and the uncompressed bulk-data is required to be smaller than this maximum.

The transportation of the configuration files is not the concern of the LATC package.  Once they are available to the target system they can be read back into memory.

#include “LATC/latc.h”

#include “PBS/MBA.h”

void*     fioScratch = MBA_alloc(LATCsizeForFIO());

size_t    configSize = LATCsizeByFile(“001mstr.lcf”, fioScratch);

void*     treeData   = MBA_alloc(configSize);

LATCtree* configTree = 

                    LATCread(treeData, fioScratch, “01mstr.lcf”);

This code fragment introduces the third function used to calculate the amount of memory needed to hold a configuration.  LATCsizeByFile opens each data file of a configuration and reads the meta-data at its head to calculate the uncompressed size of the data it contains.  Of course, the less I/O intensive function LATCsizeofConfig could always be used, but this will result in wasted memory in all but the most exceptional case where every instance of every component of the LAT is uniquely configured.

3 Interaction with the LAT

The ultimate goal of the configuration package is, obviously, to change the state of the LAT.    This is achieved by applying the configuration to the LAT using the function LATCapply.   Since it makes no sense to do this on a host system the sample code given below is in the form of a VxWorks script, in this case written for a test stand with a single TEM using the COMM I/O boards as LCB stand-ins.  Clearly once the LCB is commissioned and widely available the LATC package will be modified to make use of it and this script would have to be updated.

# Load other libraries

cd "/afs/slac/g/glast/flight/DAQ/binary"

ld < CMX/V2-0-3/mv2304/cmx_asBuilt/libcmx_asBuilt.o

ld < PBS/V2-1-0/mv2304/pbs/libpbs.o

ld < MSG/V1-0-0/mv2304/msg_mt/libmsg_mt.o

ld < MSG/V1-0-0/mv2304/msg_print/libmsg_print.o

ld < GNAT/V1-0-21/mv2304/gnat/libgnat.o

ld < GNAT/V1-0-21/mv2304/xbrd/libxbrd.o

ld < GTEM/V1-3-3/mv2304/gtem/libgtem.o

ld < ZLIB/V0-2-0/mv2304/zlib_inflate/libzlib_inflate.o

ld < ZLIB/V0-2-0/mv2304/zlib_compress/libzlib_compress.o

#load LATC libraries

cd "/afs/slac/u/ec/jswain/Glast/binary/LATC/test/mv2304/"

ld < LATCdata/libLATCdata.o

ld < LATCgnat/libLATCgnat.o

ld < LATCcore/libLATCcore.o

# Configure TEM libraries

cd "/afs/slac/u/ec/jswain/Glast/test/vxw/"

< gglt_config.vx

< gtem_config.vx

# init handles

GTEM_handle = MBA_alloc(gtSizeOf());

gt = GTEM_handle;

__GT = gt;

status = gtOpen( gt, GTEM_LATP_SOURCE_ADDR, GTEM_VME_ADDRESS, 

   GTEM_VME_IRQ_LEVEL, GTEM_VME_IRQ_VECTOR, XBRD_VME_ADDRESS);

gn = 0;

status = gtGetGh(gt, &gn);

# set LATp timeout

gSetTimeout( gn, 5);

# Set the TEM address of the lone TEM to be 1

gTEMload(__GT, 0x1f, 0x6, 0x1);

fioScratch = MBA_alloc(LATCsizeForFIO());

treeData   = MBA_alloc(LATCsizeByFile(“01mstr.lcf”, fioScratch));

configTree = LATCread(treeData, fioScratch, “01mstr.lcf”);

MBA_free(fioScratch);

LATCapply(configTree, gt)

Once the LAT has been configured, and perhaps running for some period of time, it will also be useful to capture, or discover, the state of the LAT, to ensure that nothing has changed as the result of system failure.  To avoid generating large number of errors, sections of the LAT that are known to be faulty or missing can be masked out of the discovery process by setting bits in a LATCmap. 

#include “LATC/latc.h”

#include “PBS/MBA.h”

#include “GTEM/gt.h”

#include “GTEM_CONFIG.h”

gtemHandle gh          = MBA_alloc(gtSizeOf());

LATCmap*   map         = LATCinitMap(MBA_alloc(LATCsizeofMap()));

LATCtree*  configTree;

gtOpen(gh, GTEM_LATP_SOURCE_ADDR, GTEM_VME_ADDRESS, 

   GTEM_VME_IRQ_LEVEL, GTEM_VME_IRQ_VECTOR, XBRD_VME_ADDRESS);

LATCreadMap(map, “MyMapFile”);

LATCdiscover(MBA_alloc(LATCsizeofConfig()), gh, map);

LATCwriteMap(map, “MyNewMapFile”);

In the code fragment above, the interaction with the LAT is handled by a gtemHandle, which provides access to a pair of COMM I/O boards simulating an LCB.  Version V1-0-0 of LATC is limited to addressing registers that are access through the TEM, a later version will be made LCB aware.

The map indicating sections of the LAT to ignore is shown being read from a file before the discovery and then written to new file afterwards.  During the discovery process, failure to read the registers of an instance of one of the LAT components will cause the corresponding bit in the map to be set.  This information is then used later in the discovery routine to bypass all the instances of LAT components that communicate through that failed component.  An XOR of the two maps indicates instances of LAT components that were expected to respond but did not.

Once a configuration tree has been created using the LATCdiscover function it is no different from any other configuration and can be written to disk for transfer to a host system and subsequent analysis.  The simplest form of analysis is probably a simple comparison between the requested and discovered configurations.

int LATCcompare(LATCtree* this, LATCtree* that, LATCmap* map);

The function LATCcompare iterates over all the instances of all the components of the configuration tree and compares the instance from this with the instance from that.  If one of the trees has no specific data corresponding to a particular instance then the default data for the tree is used instead.  The function returns the total number of different instances, and sets bits in the map indicating the instances that are not equal.  The set bits are identified using the LATCcheckBit function, which returns 0 if the bit is clear and 1 if it is set.

Int LATCcheckBit(LATCmap*     this,




   latcType     type,




   latcTime     time,




   LATCaddr*    addr);

Once the trees have been compared specific register fields can be examined using “get” functions that mirror the “set” functions given earlier.

unsigned  LATCgetField    (LATCtree*    this,




             latcType     type,




             latcTime     time,




             LATCaddr*    addr,




             latcField    field,




             unsigned*    value);

unsigned  LATCgetDefault  (LATCtree*    this,




             latcType     type,




             latcTime     time,




             latcField    field,




             unsigned*    value);



























































































































































































































































































� The separation of registers on each component into STATIC and DYNAMIC is explained later.


� To comply with the 8 character limit on name length.  Extra characters will be ignored.
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