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0 Introduction

0.0 Intended Audience

This document is intended to provide a brief introduction to the XLX package for programmers who wish to extend the XML vocabulary and those who wish to develop the mechanics of the underlying parser. 

0.1 References

LATC Programmers’ Guide, LATC/docs/LATCprogrammer.doc, J. Swain.

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

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

GLAST Acronym List.
0.2 Request for Comments

Please post corrections or questions to the SNITZ release announcement for the relevant XLX version.  Failing this, email jswain@slac.stanford.edu
0.3 Overview

XLX digests XML files describing a desired configuration for the LAT and produces LAT configuration files that can be transported to a target system.  The XML vocabulary can be extended by the definition of several simple structures and, possibly, several small C functions.  This documents begins by describing this process before providing some details of the internal workings of the parser.

1 Using XLX

XLX provides an XLM parser called XLXparser.   This parser reads n XML files, that meet the requirements of the XLX document type definition (XLX/sdf/glastLATC.dtd), and creates several binary configuration files called CCCXXXsNN.lcf or CCCXXXdNN.lcf where CCC are supplied by the user as a uniquely identifying basename, XXX identifies the LAT component described by the file, s indicates that the file contains STATIC registers, while d indicates that the file contains DYNAMIC registers and finally NN is a two digit numerical index
.  

The binary files contributing to a configuration are listed in a human readable Configuration Master file, with the filename CCCmstr.lcf.  By creating a new configuration master file containing the names of the binary configuration files that contribute to the complete configuration partial configurations can be merged.  Note that the filenames described above (less the .lcf extension) meet the requirements of LAT Flight Software filenames (eight character maximum).

usage: XLXparser <XML1> [<XML2> .. <XMLn>] <CCC> <maxFileSize>

  e.g. XLXparser gtem.xml gtfe.xml 001 32768

XLXparser

To do anything more than run the provided XML parser, using XLX implies extending the vocabulary of the parser.  The XLX parser is built on top of the EXPAT parser, which is provided in GLAST Flight Software as a dummy package. The following fragment outlines the main function of the XLXparser application, without error handling.

#include "XLX/xlx.h"

#include "LATC/latc.h"

void*     fio  = NULL;

LATCtree* tree = NULL;

LATCmap*  map  = LATCinitMap(calloc(LATCsizeofMap(), 1));

unsigned  i;

for(i = 1; i < (argc - 2); ++i)

  XLXpreparse(argv[i], map);

tree = LATCinitByMap(calloc(LATCsizeByMap(map), 1), map);

for(i = 1; i < (argc - 2); ++i)

  XLXparse(argv[i], tree);

fio = calloc(LATCsizeForFIO(), 1);

LATCwrite(tree, fio, argv[argc-2], atoi(argv[argc-1]));

free(fio);

free(tree);

free(map);

The functions prefixed LATC are part of the public interface to the LATC package, and are described in the LATC Programmers’ Guide.  The two functions provided by the XLX package are XLXpreparse and XLXparse.

unsigned XLXpreparse(const char* filename, LATCmap*  map);

unsigned XLXparse   (const char* filename, LATCtree* conf);

Both of these functions process a single XML file.  XLXpreparse examines the file and sets a bit in the LATCmap for each instance of a LAT component that is described by the XML file.  Before memory is allocated for the new configuration, all the XML files that will contribute to that configuration are examined and the relevant map bits set.  XLXparse translates XML tags into LATCsetField or LATCsetDefault commands. 

The next chapter will discuss how the XML hierarchy is navigated.  To use XLX it is more important to know how to associated an action with an XML tag and how to encapsulate the XML hierarchy.

Tags

XML tags are encapsulated in the tag structure, which is defined in tag_p.h.

typedef struct {

  named    id;    

  unsigned nChild;

  named**  child;

  pEnter   enter; 

  pExit    exit;

} tag;

typedef void(*pEnter)(state*, const char**);

typedef void(*pExit) (state*);

typedef struct {

  const char* name; 

  xlxType     xType;

} named;

where xType is either XLX_TAG or XLX_DES.

The tag structure is associated to an XML tag by the name.  The structure lists the possible children of the tag, which may be either other tags or descriptors (discussed in the next section).  There is also a pointer to a function called enter that, if not NULL, will called when the corresponding XML start tag is encountered and a pointer to a function exit that, if not NULL, will be called when the corresponding XML end tag is encountered.  Note that placing the named structure as the first element of the tag structure is equivalent to class inheritance.  A pointer to a tag can be treated equally well as a pointer to a named. xType in the named structure provides the run-time type information allowing the child pointers to be cast to the correct type.

The first tag of a LAT configuration XML file will always be the GLAT tag, which is defined in GLAT_p.h.

#include "tag_p.h"

#include "GTEM_p.h"

#include "ACD_p.h"

#include "GEM_p.h"

#include "CRU_p.h"

#include "EBM_p.h"

#define N_GLAT_CHILD 5

static named* glatChild[N_GLAT_CHILD] = {

  (named*)(&gtem),

  (named*)(&acd), 

  (named*)(&gem), 

  (named*)(&cru), 

  (named*)(&ebm)

};

static tag glat = {

  {"GLAT", XLX_TAG},

  N_GLAT_CHILD,

  glatChild,

  NULL,

  NULL

};

The GLAT tag has five children, the pointers to which must be cast to named pointers to be included in the glatChild array, and performs no special action when the GLAT start or end tags are encountered. 

The GTEM tag is a little more complex since it has both tag and descriptor children as well as an enter function.

#include "tag_p.h"

#include "GTIC_p.h"

#include "GCCC_p.h"

#include "GTCC_p.h"

#include "LAYER_p.h"

#include "gtemReg_p.h"

#include "addr_p.h"

#define N_GTEM_CHILD 6

static named* gtemChild[N_GTEM_CHILD] = {

  (named*)(&gtic),

  (named*)(&gccc),

  (named*)(&gtcc),

  (named*)(&layer),

  (named*)(&tkrCalStrobeDelay),

  (named*)(&tkrTackDelay)

};

static tag gtem = {

  {"GTEM", XLX_TAG},

  N_GTEM_CHILD,

  gtemChild,

  setAddrTO,

  NULL

};

In this case the enter function is one of the address functions that maintain an address structure, which is used to identify which TEM is being manipulated.  In this case the to element of a LATCaddr structure is being set to the value of the ID attribute of the GTEM start tag.  There are other address functions to modify the other elements of the address structure, but they always use the ID attribute of the corresponding start tag.

void setAddrTO(state* this, const char** attribute);

void setAddrCC(state* this, const char** attribute);

void setAddrRC(state* this, const char** attribute);

void setAddrFE(state* this, const char** attribute);

void setAddrLA(state* this, const char** attribute);

Descriptors

Character elements in XML are encapsulated in descriptors.

typedef struct {

  named       id;

  latcType    type;

  latcTime    time;

  latcField   field;

  unsigned    width;

} descriptor;

The descriptor is associated to a character element through the name, just like a tag, so it is also derived from the named structure.  A character element has no children, instead the descriptor contains the information necessary to process the text string from the character element that, in version V0-0-0, is assumed to be a hexadecimal value.   The descriptor contains all the information required to call the LATCsetField command, except a pointer to a LATCtree and the address of the target instance.  Both of these are maintained separately by the parser.  The pointer to the LATCtree is maintained centrally because it is the same for all descriptors and the address is maintained separately because is it modified by the ancestral tags of the descriptor.

unsigned  LATCsetField(LATCtree*    this,

                       latcType     type,

                       latcTime     time,

                       LATCaddr*    addr,

                       latcField    field,

                       unsigned     value);

The hexadecimal string is converted to an unsigned value using a function provided by the XLX library and using the width to verify that the resulting number is within the acceptable range.

Developing XLX

This section is intended for those tasked to modify or extend the XLX parser itself.  It provides additional information about the mechanics of the parser.

1.0 EXPAT

The actual XML parsing inside XLX is performed by a third party package called EXPAT that processes the text of an XML file and calls user provided functions, which handle start tags, end tags and character elements.

typedef void(*pStart)(void*, const char*, const char**);

typedef void(*pEnd  )(void*, const char*);

typedef void(*pChar )(void*, const char*, int);

The first argument to the callbacks is a pointer to user supplied data, which is used by XLX to maintain the state of the parser.  For pStart and pEnd tags the second argument is the element name, while the third argument to pStart a list of attribute/value pairs.  The second argument to pChar is simply the string from the character elements, with the length of the string being the final argument.

The creation of the EXPAT server and registration of callbacks and user data are all straightforward.

pStart* pS;

pEnd*   pE;

pChar*  pC;

state   pState;

XML_Parser expatParser = XML_ParserCreate(NULL) ;

XML_SetElementHandler      (expatParser, pS, pE);

XML_SetCharacterDataHandler(expatParser, pC);

XML_SetUserData            (expatParser, pState);

The EXPAT parser does not actual parse the XML file rather it parses a buffer containing the text from the XML file.  In the code fragments below, this buffer is imaginatively called buffer, and it is fs bytes long.

XML_Parse     (expatParser, buffer, fs, 1)

XML_ParserFree(expatParser);

1.1 State

The user data that is passed into each of the XML handlers in the previous section is a pointer to a state structure.  This structure is updated whenever a start or end tag is encountered and supplies information required by the character element handler, such as the address and a pointer to a LATCmap or LATCtree.

typedef struct {

  void*    latc;

  stack    st;

  LATCaddr addr; 

  unsigned dflt;

  unsigned depth; 

} state;

The dynamism of the state structure is embodied in the stack.  The default start tag handler searches the children of the object at the top of the stack.  Once a child with a name matching the start tag is identified, any enter function for that child is called and the child is pushed onto the top of the stack.

The default end tag handler checks that the name of the object atop the stack matches the name of the end tag.  If they are different then an error is signaled, otherwise the object is popped from the stack.

typedef struct {

  unsigned      limit;

  unsigned      used;

  void**        base; 

} stack;

  unsigned initStack(stack* this, unsigned limit);

  unsigned push     (stack* this, void*    ptr);

  void*    pop      (stack* this);

  void*    peek     (stack* this);

2 Examples

2.0 LAT XML DTD

Below is a copy of the V0-0-0 LAT XML document type definition, against which a LAT configuration XML file can be validated

<?xml version='1.0'?>

<!ELEMENT GLAT (GTEM*, ACD?, GEM?, CRU?, EBM?, DFLT?)>

  <!ELEMENT GTEM (GTIC?, GCCC*, GTCC*, LAYER*,

                  tkrCalStrobeDelay?, tkrTackDelay?)>

  <!ATTLIST GTEM ID CDATA #REQUIRED>

    <!ELEMENT tkrCalstrobedelay(#PCDATA)>

    <!ELEMENT tlrTackdelay     (#PCDATA)>

    <!ELEMENT GTIC (tkrLayerenable0?, tkrLayerenable1?,  

                    tkrOutputmask?, tkrHvbias?)>

      <!ELEMENT tkrLayerenable0  (#PCDATA)>

      <!ELEMENT tkrLayerenable1  (#PCDATA)>

      <!ELEMENT tkrOutputmask    (#PCDATA)>

      <!ELEMENT tkrHVBias        (#PCDATA)>

    <!ELEMENT GTCC (GTRC*, gtccMask?, gtccShapeTime?, 

                    gtccAlignDelay?, gtccCableLength?, 

                    gtccTriggerMask?, gtccEventTimeout?,

                    gtccFifoSummary?, gtccFifoError?,

                    gtccFifoData?)>

      <!ATTLIST GTCC ID CDATA #REQUIRED>

      <!ELEMENT gtccMask (#PCDATA)>

      <!ELEMENT gtccShapeTime (#PCDATA)>

      <!ELEMENT gtccAlignDelay (#PCDATA)>

      <!ELEMENT gtccCableLength (#PCDATA)> 

      <!ELEMENT gtccTriggerMask (#PCDATA)> 

      <!ELEMENT gtccEventTimeout (#PCDATA)>

      <!ELEMENT gtccFifoSummary (#PCDATA)> 

      <!ELEMENT gtccFifoError (#PCDATA)>

      <!ELEMENT gtccFifoData (#PCDATA)>

      <!ELEMENT GTRC EMPTY>

      <!ATTLIST GTRC ID CDATA #REQUIRED>

    <!ELEMENT LAYER (GTFE*, leftSplit, rightSplit)>

    <!ATTLIST LAYER ID CDATA #REQUIRED>

      <!ELEMENT GTFE EMPTY>

      <!ATTLIST GTFE ID CDATA #REQUIRED>

      <!ELEMENT leftSplit (#PCDATA)>

      <!ELEMENT rightSplit (#PCDATA)>

  <!ELEMENT ACD EMPTY>

  <!ELEMENT GEM EMPTY>

  <!ELEMENT CRU EMPTY>

  <!ELEMENT EBM EMPTY>

  <!ELEMENT DFLT (GTEM?)>

Sample XML File

Below is an example of a LAT configuration XML file.

<?xml version='1.0' standalone='yes' ?>

<!DOCTYPE GLAT SYSTEM "glastLATC.dtd">

<GLAT>

  <GTEM ID = '0'>

    <tkrCalStrobeDelay>0xf</tkrCalStrobeDelay>

    <tkrTackDelay>     0xf</tkrTackDelay>

    <GTIC>

      <tkrLayerEnable0>0x3ffff</tkrLayerEnable0>

      <tkrLayerEnable1>0x3ffff</tkrLayerEnable1>

      <tkrOutputMask>  0xffff </tkrOutputMask>   

      <tkrHVBias>      0x5b1c </tkrHVBias>

    </GTIC>

    <GTCC ID = '1'>

      <gtccMask>        0x1      </gtccMask>

      <gtccShapeTime>   0xf      </gtccShapeTime>

      <gtccAlignDelay>  0xf      </gtccAlignDelay>

      <gtccCableLength> 0xf      </gtccCableLength>

      <gtccTriggerMask> 0x1ff    </gtccTriggerMask>

      <gtccEventTimeout>0x3fff   </gtccEventTimeout>

      <gtccFifoSummary> 0x3f     </gtccFifoSummary>

      <gtccFifoError>   0x3f     </gtccFifoError>

      <gtccFifoData>    0x7f     </gtccFifoData>

    </GTCC>

  </GTEM>

  <DFLT>

    <GTEM>

      <tkrCalStrobeDelay>0x5</tkrCalStrobeDelay>

    </GTEM>

  </DFLT>

</GLAT>

3 Appendix

List of LAT electronics register fields with multiplicity, width, and type (Contextual, Dynamic, Static or Read Only).  The final column of the table contains the XLX XML tag for setting that register field.

	Component
	Register
	N
	Bits
	Comment
	Type
	XML

	GAEM
	CONFIGURATION
	1
	1
	Even Parity (internal commands)
	C
	

	GAEM
	CONFIGURATION
	1
	1
	Even Parity (response)
	C
	

	GAEM
	CONFIGURATION
	1
	1
	Event Parity (event)
	C
	

	GAEM
	CONFIGURATION
	1
	12
	Data Masking
	D
	

	GAEM
	CONFIGURATION
	1
	8
	Version
	RO
	

	GAEM
	COMMON_STATUS
	1
	1
	Trigger Message Parity Error
	RO
	

	GAEM
	COMMON_STATUS
	1
	1
	Command Parity Error
	RO
	

	GAEM
	COMMON_STATUS
	1
	1
	Command Prefix Parity Error
	RO
	

	GAEM
	COMMON_STATUS
	1
	16
	Event Statistics
	RO
	

	GAEM
	CABLE_STATUS
	1
	2
	FREE 0
	RO
	

	GAEM
	CABLE_STATUS
	1
	2
	FREE 1
	RO
	

	GAEM
	CABLE_STATUS
	1
	2
	FREE 2
	RO
	

	GAEM
	CABLE_STATUS
	1
	2
	FREE 3
	RO
	

	GAEM
	CABLE_STATUS
	1
	2
	FREE 4
	RO
	

	GAEM
	CABLE_STATUS
	1
	2
	FREE 5
	RO
	

	GAEM
	CABLE_STATUS
	1
	2
	FREE 6
	RO
	

	GAEM
	CABLE_STATUS
	1
	2
	FREE 7
	RO
	

	GAEM
	CABLE_STATUS
	1
	2
	FREE 8
	RO
	

	GAEM
	CABLE_STATUS
	1
	2
	FREE 9
	RO
	

	GAEM
	CABLE_STATUS
	1
	2
	FREE 10
	RO
	

	GAEM
	CABLE_STATUS
	1
	2
	FREE 11
	RO
	

	GAEM
	COMMAND_RESPONSE
	1
	16
	Command Statistics
	RO
	

	GAEM
	COMMAND_RESPONSE
	1
	16
	Response Statistics
	RO
	

	GAEM
	TRGSEQ
	1
	8
	TACK Delay
	S
	

	GAEM
	TRGSEQ
	1
	4
	CALSTROBE Delay
	S
	

	GAEM
	POWER_MANAGEMENT
	1
	1
	FREE 0
	C
	

	GAEM
	POWER_MANAGEMENT
	1
	1
	FREE 1
	C
	

	GAEM
	POWER_MANAGEMENT
	1
	1
	FREE 2
	C
	

	GAEM
	POWER_MANAGEMENT
	1
	1
	FREE 3
	C
	

	GAEM
	POWER_MANAGEMENT
	1
	1
	FREE 4
	C
	

	GAEM
	POWER_MANAGEMENT
	1
	1
	FREE 5
	C
	

	GAEM
	POWER_MANAGEMENT
	1
	1
	FREE 6
	C
	

	GAEM
	POWER_MANAGEMENT
	1
	1
	FREE 7
	C
	

	GAEM
	POWER_MANAGEMENT
	1
	1
	FREE 8
	C
	

	GAEM
	POWER_MANAGEMENT
	1
	1
	FREE 9
	C
	

	GAEM
	POWER_MANAGEMENT
	1
	1
	FREE 10
	C
	

	GAEM
	POWER_MANAGEMENT
	1
	1
	FREE 11
	C
	

	GAEM
	ADDRESS
	1
	5
	Address
	C
	

	GAEM
	TIMEOUT
	1
	16
	EVT Timeout
	S
	


	Component
	Register
	N
	Bits
	Comment
	Type
	XML

	GARC
	VETO_DELAY
	12
	5
	Veto Delay
	S
	

	GARC
	RQST_HVBS
	12
	12
	HVBS
	S
	

	GARC
	RQST_SAA
	12
	12
	SAA
	S
	

	GARC
	HVBS
	12
	12
	
	RO
	

	GARC
	HVSAA
	12
	12
	
	RO
	

	GARC
	HOLD_DELAY
	12
	7
	Hold delay
	S
	

	GARC
	VETO_WIDTH
	12
	3
	Veto width
	S
	

	GARC
	HITMAP_WIDTH
	12
	4
	Hit-map width
	S
	

	GARC
	HITMAP_DEADTIME
	12
	3
	Hit-map dead-time
	S
	

	GARC
	LOOK_AT_ME
	12
	1
	Interface A/B enable
	C
	

	GARC
	HITMAP_DELAY
	12
	5
	Hit-map delay
	S
	

	GARC
	PHA_EN0
	12
	16
	PHA Readout Enable
	D
	

	GARC
	VETO_EN0
	12
	16
	VETO Enable
	D
	

	GARC
	PHA_EN1
	12
	2
	PHA Readout Enable
	D
	

	GARC
	VETO_EN1
	12
	2
	VETO Enable
	D
	

	GARC
	MAX_PHA
	12
	5
	Max PHA to send
	D
	

	GARC
	MODE
	12
	1
	Return Data Parity
	C
	

	GARC
	MODE
	12
	3
	HVBS A Enable
	C
	

	GARC
	MODE
	12
	3
	HVBS B Enable
	C
	

	GARC
	MODE
	12
	1
	Parity for GAFE
	C
	

	GARC
	MODE
	12
	1
	AEM A Veto Ouputs
	C
	

	GARC
	MODE
	12
	1
	AEM B Veto Ouputs
	C
	

	GARC
	MODE
	12
	1
	Test pin mux
	C
	

	GARC
	MODE
	12
	1
	Return Data Edge
	C
	

	GARC
	STATUS
	12
	6
	Status bits
	RO
	

	GARC
	LAST_CMD
	12
	16
	Cmd/data from last cmd error
	RO
	

	GARC
	DIAGNOSTIC
	12
	16
	Diagnostic information
	RO
	

	GARC
	CMD_REJECT
	12
	8
	Number of rejected cmds
	RO
	

	GARC
	FREE_ID
	12
	8
	Hardwired board serial number
	RO
	

	GARC
	GARC_VERSION
	12
	3
	Version of GARC chip
	RO
	

	GARC
	PHA_THRESHOLD_0…17
	12
	12
	PHA must exceed all thresholds
	S
	

	GARC
	ADC_TACQ
	12
	6
	Additional time from Hold to ADC
	D
	


	Component
	Register
	N
	Bits
	Comment
	Type
	XML

	GAFE
	CONFIGURATION
	216
	1
	TCI Regular Gain
	C
	

	GAFE
	CONFIGURATION
	216
	1
	PHA Range Mode
	D
	

	GAFE
	CONFIGURATION
	216
	1
	Range Select
	D
	

	GAFE
	CONFIGURATION
	216
	1
	Veto Disc Enable
	D
	

	GAFE
	CONFIGURATION
	216
	1
	HLD Disc Enable
	D
	

	GAFE
	CONFIGURATION
	216
	1
	TCI High Gain
	C
	

	GAFE
	VETO_DAC
	216
	6
	Veto DAC
	D
	

	GAFE
	HLD_DAC
	216
	6
	HLD DAC
	D
	

	GAFE
	LLD_DAC
	216
	6
	LLD DAC
	D
	

	GAFE
	BIAS_DAC
	216
	6
	Bias DAC
	D
	

	GAFE
	TCI_DAC
	216
	6
	Test Charge Inj Level
	C
	

	GAFE
	VERS_ADDRESS
	216
	ND
	Version Number
	RO
	

	GAFE
	WRITE_CTR
	216
	ND
	Number of write cmds
	RO
	

	GAFE
	REJECT_CTR
	216
	ND
	Number of rejected cmds
	RO
	

	GAFE
	LOOP_CTR
	216
	ND
	Number of cmds
	RO
	

	GAFE
	CHIP_ADDR
	216
	ND
	GAFE chip address
	RO
	

	Component
	Register
	N
	Bits
	Comment
	Type
	XML

	GTIC
	POWER_SUPPLY
	1
	1
	Tracker
	C
	

	GTIC
	POWER_SUPPLY
	1
	1
	Calorimeter
	C
	

	GTIC
	STATUS
	1
	1
	Command Parity Error
	RO
	

	GTIC
	CAL_IN_MASK
	1
	8
	Low Energy Mask
	D
	

	GTIC
	CAL_IN_MASK
	1
	8
	High Energy Mask
	D
	

	GTIC
	CAL_LRS_MASK
	1
	8
	Low Energy Mask (counter 0)
	C
	

	GTIC
	CAL_LRS_MASK
	1
	8
	High Energy Mask (counter 0)
	C
	

	GTIC
	CAL_LRS_MASK
	1
	8
	Low Energy Mask (counter 1)
	C
	

	GTIC
	CAL_LRS_MASK
	1
	8
	High Energy Mask (counter 1)
	C
	

	GTIC
	CAL_LRS_COUNTERS
	1
	16
	Counter 0
	RO
	

	GTIC
	CAL_LRS_COUNTERS
	1
	16
	Counter 1
	RO
	

	GTIC
	TKR_LAYER_ENABLE_0
	1
	18
	Layer Enable 0
	D
	tkrLayerenable0

	GTIC
	TKR_LAYER_ENABLE_1
	1
	18
	Layer Enable 1
	D
	tkrLayerenable1

	GTIC
	TKR_OUT_MASK
	1
	16
	3-in-a-row output mask
	D
	tkrOutputmask

	GTIC
	TKR_OUT_LRS_MASK
	1
	16
	Counter Mask
	C
	

	GTIC
	TRK_LRS_COUNTER_0
	1
	16
	Lower Counter
	RO
	

	GTIC
	TRK_LRS_COUNTER_0
	1
	16
	Upper Counter
	RO
	

	GTIC
	TRK_LRS_COUNTER_1
	1
	16
	Lower Counter
	RO
	

	GTIC
	TRK_LRS_COUNTER_1
	1
	16
	Upper Counter
	RO
	

	GTIC
	BUSY_LRS_MASK
	1
	1
	Tracker
	C
	

	GTIC
	BUSY_LRS_MASK
	1
	1
	Calorimeter
	C
	

	GTIC
	BUSY_LRS_MASK
	1
	1
	Total
	C
	

	GTIC
	BUSY_LRS_COUNTER
	1
	24
	Counter
	RO
	

	GTIC
	MUX_CONFIG
	1
	3
	Channel
	C
	

	GTIC
	TKR_BIASDAC
	1
	16
	Input Register
	S
	tkrHVBias

	GTIC
	TKR_BIASDAC
	1
	1
	Valid
	RO
	

	GTIC
	CAL_BIASDAC
	1
	16
	Input Register
	S
	

	GTIC
	CAL_BIASDAC
	1
	1
	Valid
	RO
	


	Component
	Register
	N
	Bits
	Comment
	Type
	XML

	GTEM
	CONFIGURATION
	1
	1
	Use Redundant GEM
	D
	

	GTEM
	CONFIGURATION
	1
	1
	Use Redundant EBM
	D
	

	GTEM
	CONFIGURATION
	1
	1
	Parity Select (TKR TACK)
	C
	

	GTEM
	CONFIGURATION
	1
	1
	Parity Select (CAL Internal)
	C
	

	GTEM
	CONFIGURATION
	1
	1
	Parity Select (TKR Internal)
	C
	

	GTEM
	CONFIGURATION
	1
	1
	Parity Select (response)
	C
	

	GTEM
	CONFIGURATION
	1
	1
	Parity Select (event)
	C
	

	GTEM
	CONFIGURATION
	1
	1
	Parity Select (token)
	C
	

	GTEM
	CONFIGURATION
	1
	1
	Buffer Model Select
	C
	

	GTEM
	CONFIGURATION
	1
	1
	Trigger Buffer Select
	C
	

	GTEM
	CONFIGURATION
	1
	16
	Cable Controller Timeout
	S
	

	GTEM
	DATA_MASKS
	1
	1
	Diagnostic
	C
	

	GTEM
	DATA_MASKS
	1
	4
	Calorimeter
	D
	

	GTEM
	DATA_MASKS
	1
	8
	Tracker
	D
	

	GTEM
	STATUS
	1
	1
	Event Error
	RO
	

	GTEM
	STATUS
	1
	1
	Trigger Message Parity Error
	RO
	

	GTEM
	STATUS
	1
	1
	Tag Error
	RO
	

	GTEM
	STATUS
	1
	1
	Cable Error
	RO
	

	GTEM
	STATUS
	1
	1
	Timeout Error
	RO
	

	GTEM
	STATUS
	1
	1
	Command Parity Error
	RO
	

	GTEM
	STATUS
	1
	1
	Command Prefix Parity Error
	RO
	

	GTEM
	STATUS
	1
	1
	Parity Error "A"
	RO
	

	GTEM
	STATUS
	1
	1
	Parity Error "B"
	RO
	

	GTEM
	STATUS
	1
	1
	"B" Selected
	RO
	

	GTEM
	STATUS
	1
	6
	Version
	RO
	

	GTEM
	STATUS
	1
	16
	events (packets) sent
	RO
	

	GTEM
	COMMAND_RESPONSE
	1
	16
	Response Statistics
	RO
	

	GTEM
	COMMAND_RESPONSE
	1
	16
	Command Statistics
	RO
	

	GTEM
	TKR_TRGSEQ
	1
	4
	CAL_STROBE Delay
	S
	tkrCalstrobedelay

	GTEM
	TKR_TRGSEQ
	1
	8
	TACK Delay
	S
	tkrTackdelay

	GTEM
	CAL_TRGSEQ
	1
	4
	CAL_STROBE Delay
	S
	

	GTEM
	CAL_TRGSEQ
	1
	8
	TACK Delay
	S
	

	GTEM
	ADDRESS
	1
	5
	Address
	RO
	


	Component
	Register
	N
	Bits
	Comment
	Type
	XML

	GCCC
	CONFIGURATION
	4
	1
	Controller output enable
	C
	

	GCCC
	CONFIGURATION
	4
	4
	Listen MSB
	C
	

	GCCC
	CONFIGURATION
	4
	6
	FIFO full cond. (summary/diagnostic)
	S
	

	GCCC
	CONFIGURATION
	4
	6
	FIFO full cond. (error)
	S
	

	GCCC
	CONFIGURATION
	4
	7
	FIFO full cond. (data)
	S
	

	GCCC
	TRG_ALIGNMENT
	1
	4
	Shaping Time
	S
	

	GCCC
	TRG_ALIGNMENT
	1
	4
	Primitive Alignment
	S
	

	GCCC
	LAYER_MASK_0,1
	4
	56
	Layer Mask
	D
	

	GCCC
	EVENT_TIMEOUTS
	4
	10
	Timeout
	S
	

	GCCC
	EVENT_TIMEOUTS
	4
	10
	Range Delay
	S
	


	Component
	Register
	N
	Bits
	Comment
	Type
	XML

	GCRC
	CSR
	16
	4
	Status
	RO
	

	GCRC
	LATC_CMD
	16
	16
	Last Command
	RO
	

	GCRC
	DELAY_1
	16
	6
	Time Delay Hold to RNG Decision
	S
	

	GCRC
	DELAY_2
	16
	6
	Time Delay RNG Decision to Sample
	S
	

	GCRC
	DELAY_3
	16
	8
	Time Delay ADC Conversion time
	S
	

	GCRC
	DAC
	16
	16
	DAC Setting
	D
	

	GCRC
	CONFIGURATION
	16
	16
	Configuration?
	D
	


	Component
	Register
	N
	Bits
	Comment
	Type
	XML

	GCFE
	CONFIG_0
	192
	1
	Low energy gain select 0
	D
	

	GCFE
	CONFIG_0
	192
	1
	Low energy gain select 1
	D
	

	GCFE
	CONFIG_0
	192
	1
	Low energy gain select 2
	D
	

	GCFE
	CONFIG_0
	192
	1
	High energy gain select 0
	D
	

	GCFE
	CONFIG_0
	192
	1
	High energy gain select 1
	D
	

	GCFE
	CONFIG_0
	192
	1
	High energy gain select 2
	D
	

	GCFE
	CONFIG_0
	192
	1
	High energy gain select 3
	D
	

	GCFE
	CONFIG_0
	192
	1
	Low energy range enable
	D
	

	GCFE
	CONFIG_0
	192
	1
	High energy range enable
	D
	

	GCFE
	CONFIG_0
	192
	1
	Use first range
	D
	

	GCFE
	CONFIG_0
	192
	1
	First range 0
	D
	

	GCFE
	CONFIG_0
	192
	1
	First range 1
	D
	

	GCFE
	CONFIG_0
	192
	1
	Overwrite
	D
	

	GCFE
	CONFIG_1
	192
	1
	Log accept enable
	D
	

	GCFE
	CONFIG_1
	192
	1
	Low Energy trigger enable
	D
	

	GCFE
	CONFIG_1
	192
	1
	High Energy trigger enable
	D
	

	GCFE
	CONFIG_1
	192
	1
	Calibration Gain
	D
	

	GCFE
	CONFIG_1
	192
	1
	Calibration Low Energy Enable
	D
	

	GCFE
	CONFIG_1
	192
	1
	Calibration High Energy Enable
	D
	

	GCFE
	FLE_DAC
	192
	7
	Low Energy TRG Disc
	D
	

	GCFE
	FHE_DAC
	192
	7
	High Energy TRG Disc
	D
	

	GCFE
	LOG_ACPT
	192
	7
	Log Accept Disc
	D
	

	GCFE
	RNG_ULD_DAC
	192
	7
	Range Select Disc
	D
	

	GCFE
	REF_DAC
	192
	7
	DAC for DC Reference
	D
	


	Component
	Register
	N
	Bits
	Comment
	Type
	XML

	GTCC
	CONFIGURATION
	8
	1
	Controller output enable
	C
	

	GTCC
	CONFIGURATION
	8
	4
	Cable Length
	S
	

	GTCC
	CONFIGURATION
	8
	6
	FIFO full cond. (summary/diagnostic)
	S
	

	GTCC
	CONFIGURATION
	8
	6
	FIFO full cond. (error)
	S
	

	GTCC
	CONFIGURATION
	8
	7
	FIFO full cond. (data)
	S
	

	GTCC
	TRG_ALIGNMENT
	8
	4
	Shaping Time
	S
	gtccShapeTime

	GTCC
	TRG_ALIGNMENT
	8
	4
	Alignment Delay
	S
	

	GTCC
	INPUT_MASK
	8
	1
	Disable Parity Check
	C
	

	GTCC
	INPUT_MASK
	8
	1
	Mask
	D
	

	GTCC
	INPUT_MASK
	8
	9
	Trigger Masks
	D
	gtccMask

	GTCC
	FIFO_STATUS
	8
	3
	Diagnostic FIFO Signals
	RO
	

	GTCC
	FIFO_STATUS
	8
	3
	Error FIFO Signals
	RO
	

	GTCC
	FIFO_STATUS
	8
	3
	TOT FIFO Signals
	RO
	

	GTCC
	FIFO_STATUS
	8
	3
	Data FIFO Signals
	RO
	

	GTCC
	FIFO_STATUS
	8
	3
	Summary FIFO Signals
	RO
	

	GTCC
	LATCHED_STATUS
	8
	1
	Data Parity Error
	RO
	

	GTCC
	LATCHED_STATUS
	8
	1
	GTRC Summary Error
	RO
	

	GTCC
	LATCHED_STATUS
	8
	1
	Word Count Parity Error
	RO
	

	GTCC
	LATCHED_STATUS
	8
	1
	Header Parity Error
	RO
	

	GTCC
	LATCHED_STATUS
	8
	1
	Timeout Error
	RO
	

	GTCC
	LATCHED_STATUS
	8
	1
	FULL Error
	RO
	

	GTCC
	LATCHED_STATUS
	8
	1
	GTFE Tag Error
	RO
	

	GTCC
	LATCHED_STATUS
	8
	1
	GTRC Tag Error
	RO
	

	GTCC
	LATCHED_STATUS
	8
	1
	Command Parity Error
	RO
	

	GTCC
	LATCHED_STATUS
	8
	3
	Diagnostic FIFO Signals
	RO
	

	GTCC
	LATCHED_STATUS
	8
	3
	Error FIFO Signals
	RO
	

	GTCC
	LATCHED_STATUS
	8
	3
	TOT FIFO Signals
	RO
	

	GTCC
	LATCHED_STATUS
	8
	3
	Data FIFO Signals
	RO
	

	GTCC
	LATCHED_STATUS
	8
	3
	Summary FIFO Signals
	RO
	

	GTCC
	EVENT_TIMEOUTS
	8
	14
	EVT Timeout
	S
	


	Component
	Register
	N
	Bits
	Comment
	Type
	XML

	GTRC
	CSR
	36
	33
	CSR Register (status)
	RO
	

	GTRC
	SYNCH
	36
	5
	Synch Register
	RO
	

	Component
	Register
	N
	Bits
	Comment
	Type
	XML

	GTFE
	DAC
	1728
	7
	DAC
	D
	

	GTFE
	DATA_MASK
	1728
	64
	Data Mask
	D
	

	GTFE
	TRIG_MASK
	1728
	64
	Trigger Mask
	D
	

	GTFE
	CALIB_MASK
	1728
	64
	Calibration Mask
	C
	

	GTFE
	MODE
	1728
	2
	Mode
	D
	

	DAQ
	
	192
	128
	Gain
	D
	




























































































































































































































































































� For a more detailed description of the binary file output of XLXparser, consult the LATC programmer and developer documentation.
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