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

0.0 Intended Audience

This document is intended to provide guidance for users of the LAT configuration package LATC.

0.1 References

0.2 Glossary

0.3 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.

0.4 Overview

The LAT configuration is specified by one or more XML files setting the values for the registers or fields within registers of the LAT.  This document will describe the XML tags used by LATC and give examples of configuration files before going to describe how to feed these files into XML.

0.5 LAT Registers

For the purposes of this document, the registers of the LAT can be divided into four categories

1. Read-only.  There are various statistics registers or ADC interface registers of the LAT that are read-only.  These registers cannot be set by LATC
 and their state is not recorded by LATC.

2. One-time write.  There are several registers of the LAT that have one, and only one, correct setting.  For example, the various timeouts and delays of the TEM, EBM, TCC and CCC.  These registers are configured by FSW during start-up and are not modified or recorded by LATC.

3. Process driven.  Some registers are implicitly set when a command is issued to the LAT.  For example, the CRU registers, the PDU registers and the address registers of the various LATp nodes are set when a command is sent to the LAT instructing it to power a node and add it to the LAT command and response fabric.  Other registers in this category might be the charge injection DACs that are used during calibration.  These registers are not modified or recorded by LATC.

4. Everything else.  The remaining registers can be used to enable and disable portions of the detector, or configure the trigger.  These registers 

LATC is concerned only with the last group of registers.

0.6 LAT Components

LATC can be used to configure the following LATC components (with multiplicities indicated in parentheses and indentation intended to indicate hierarchy).

· GEM.  Global trigger Electronics Module.                  (1)

· TAM.  Trigger Accept Message generator    (1)

· ROI. Region Of Interest.                               (1)

· TIE. Trigger Input Enable.                            (1)

· WIN. Window.                                               (1)

· SCH.  Scheduler.                                          (1)

· AEM.  ACD Electronics Module.                                (1)

· ARC. ACD Readout Controller.                     (12)

· AFE. ACD Front End.                       (216, 18 per ARC)

· TEM.  Tower Electronics Module.                               (16)

· TIC. Trigger Interface Controller.                    (16, 1 per TEM)

· CCC. Calorimeter Cable Controller.               (64, 4 per TEM)

· CRC. Calorimeter Cable Controller.   (256, 4 per CCC)

· CFE. Calorimeter Front End. (3072, 12 per CFE)

· TCC. Tracker Cable Controller.                      (128, 8 per TEM)

· TRC.  Tracker Readout Controller.    (1152, 9 per TCC)

· SPT. Layer Split
.                                           (576, 36 per TEM)

· TFE. Tracker Front End.                   (13824, 24 per SPT)

Note that some components, such as the CRU and PDU have no registers that are configured by LATC.  The registers and fields that LATC configures on each component are listed in the appendix to this document.

0.7 Names

As far as possible, the names of the XML tags used by LATC match the names of the components, registers and fields as given in the various design documents.  Unfortunately, XML tags must be unique while there are several reoccurring register names and several register fields with the same name as the register.  Prepending the component name to register name to give unique register names, and shortening field names where necessary resolves this problem
.

For example, the CONFIGURATION register of the AEM becomes “aem_configuration” and the TRG_ENABLE field of the TRG_ENABLE register becomes “enable”.

1 Example XML Files

The LATC package contains a document type definition specifying the layout of the LATC XML files.  This DTD is included at the end of this document
.

1.0 GEM

The LAT Global Trigger Electronics module actually contains six components.  The GEM component of LATC holds the common controller registers (such as the ADDRESS)
.  The other five components are represented as children of the GEM in the hierarchy.  Within each component there are one or more registers that can be configured through LATC.  Some, but not all, of these registers are further divided up into field that can be individually configured through LATC.

A simple GEM configuration is given below
.

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

1 <!DOCTYPE LATC_XML SYSTEM

2      "/afs/slac/g/glast/flight/SVC/source/LATC/prod/LATC/latc.dtd">

3 <LATC_XML>

4   <GEM>

5     <TAM>

6       <engine_0><register> 0 </register></engine_0>

7       <engine_1>

8         <prescale     > 0 </prescale     >

9         <inhibit      > 0 </inhibit      >

10         <calstrobe    > 0 </calstrobe    >

11         <tack         > 0 </tack         >

12         <four_range   > 0 </four_range   >

13         <zero_suppress> 0 </zero_suppress>

14         <marker       > 0 </marker       >

15         <destination  > 0 </destination  >

16       </engine_1>

17       <engine_2><register> 0 </register></engine_2>

18       <engine_3><register> 0 </register></engine_3>

19       <engine_4><register> 0 </register></engine_4>

20       <engine_5><register> 0 </register></engine_5>

21       <engine_6><register> 0 </register></engine_6>

22       <engine_7><register> 0 </register></engine_7>

23       <engine_8><register> 0 </register></engine_8>

24       <engine_9><register> 0 </register></engine_9>

25       <engine_a><register> 0 </register></engine_a>

26       <engine_b><register> 0 </register></engine_b>

27       <engine_c><register> 0 </register></engine_c>

28       <engine_d><register> 0 </register></engine_d>

29       <engine_e><register> 0 </register></engine_e>

30       <engine_f><register> 0 </register></engine_f>

31     </TAM>

32     <ROI>

33       <r_000_001><register> 0 </r_000_001>

34       <r_002_003> 0 </r_002_003>

35         <t_002> 0 </t_002>

36         <t_003> 0 </t_003>  

37       <r_004_010><register> 0 </register></r_004_010>

38       <r_011_012><register> 0 </register></r_011_012>

39       <r_013_014><register> 0 </register></r_013_014>

40       <r_020_021><register> 0 </register></r_020_021>

41       <r_022_023><register> 0 </register></r_022_023>

42       <r_024_030><register> 0 </register></r_024_030>

43       <r_031_223><register> 0 </register></r_031_223>

44       <r_032_033><register> 0 </register></r_032_033>

45       <r_034_040><register> 0 </register></r_034_040>

46       <r_041_042><register> 0 </register></r_041_042>

47       <r_043_044><register> 0 </register></r_043_044>

48       <r_100_101><register> 0 </register></r_100_101>

49       <r_102_103><register> 0 </register></r_102_103>

50       <r_104_110><register> 0 </register></r_104_110>

51       <r_110_111><register> 0 </register></r_110_111>

52       <r_112_113><register> 0 </register></r_112_113>

53       <r_114_120><register> 0 </register></r_114_120>

54       <r_121_122><register> 0 </register></r_121_122>

55       <r_123_124><register> 0 </register></r_123_124>

56       <r_130    ><register> 0 </register></r_130    >

57       <r_200    ><register> 0 </register></r_200    >

58       <r_201_202><register> 0 </register></r_201_202>

59       <r_203_204><register> 0 </register></r_203_204>

60       <r_210_211><register> 0 </register></r_210_211>

61       <r_212_213><register> 0 </register></r_212_213>

62       <r_214_220><register> 0 </register></r_214_220>

63       <r_221_222><register> 0 </register></r_221_222>

64       <r_223_224><register> 0 </register></r_223_224>

65       <r_230    ><register> 0 </register></r_230    >

66       <r_300    ><register> 0 </register></r_300    >

67       <r_301_302><register> 0 </register></r_301_302>

68       <r_303_304><register> 0 </register></r_303_304>

69       <r_310_311><register> 0 </register></r_310_311>

70       <r_312_314><register> 0 </register></r_312_314>

71       <r_320_321><register> 0 </register></r_320_321>

72       <r_322_323><register> 0 </register></r_322_323>

73       <r_324_330><register> 0 </register></r_324_330>

74       <r_400_401><register> 0 </register></r_400_401>

75       <r_402_403><register> 0 </register></r_402_403>

76       <r_404_410><register> 0 </register></r_404_410>

77       <r_411_412><register> 0 </register></r_411_412>

78       <r_413_414><register> 0 </register></r_413_414>

79       <r_420_421><register> 0 </register></r_420_421>

80       <r_422_423><register> 0 </register></r_422_423>

81       <r_424_430><register> 0 </register></r_424_430>

82       <r_600_601><register> 0 </register></r_600_601>

83       <r_603_500><register> 0 </register></r_603_500>

84       <r_501_502><register> 0 </register></r_501_502>

85       <r_503    ><register> 0 </register></r_503    >

86     </ROI>

87     <TIE>

88       <towers_0_3   ><register> 0x0fff </register></towers_0_3>

89       <towers_4_7   ><register> 0x0fff </register></towers_4_7>

90       <towers_8_b   ><register> 0x0fff </register></towers_8_b>

91       <towers_c_f   ><register> 0x0fff </register></towers_c_f>

92       <acd_cno      ><register> 0x0000 </register></acd_cno>

93       <tiles_000_013><register> 0x0000 </register></tiles_000_013 >

94       <tiles_014_023><register> 0x0000 </register></tiles_014_023 >

95       <tiles_033_NA3><register> 0x0000 </register></tiles_033_NA3 >

96       <tiles_100_113><register> 0x0000 </register></tiles_100_113 >

97       <tiles_114_NA5><register> 0x0000 </register></tiles_114_NA5 >

98       <tiles_200_213><register> 0x0000 </register></tiles_200_213 >

99       <tiles_214_NA7><register> 0x0000 </register></tiles_214_NA7 >

100       <tiles_300_313><register> 0x0000 </register></tiles_300_313 >

101       <tiles_314_NA9><register> 0x0000 </register></tiles_314_NA9 >

102       <tiles_400_413><register> 0x0000 </register></tiles_400_413 >

103       <tiles_414_NA1><register> 0x0000 </register></tiles_414_NA1 >

104       <tiles_600_NA10><register>0x0000</register></tiles_600_NA10>

105       <tower_busy   ><register> 0xffff </register></tower_busy>

106     </TIE>

107     <SCH>

108       <conditions_00_07><register> 0 </register></conditions_00_07>

109       <conditions_08_0F><register> 0 </register></conditions_08_0F>

110       <conditions_10_17><register> 0 </register></conditions_10_17>

111       <conditions_18_1F><register> 0 </register></conditions_18_1F>

112       <conditions_20_27><register> 0 </register></conditions_20_27>

113       <conditions_28_2F><register> 0 </register></conditions_28_2F>

114       <conditions_30_37><register> 0 </register></conditions_30_37>

115       <conditions_38_3F><register> 0 </register></conditions_38_3F>

116       <conditions_40_47><register> 0 </register></conditions_40_47>

117       <conditions_48_4F><register> 0 </register></conditions_48_4F>

118       <conditions_50_57><register> 0 </register></conditions_50_57>

119       <conditions_58_5F><register> 0 </register></conditions_58_5F>

120       <conditions_60_67><register> 0 </register></conditions_60_67>

121       <conditions_68_6F><register> 0 </register></conditions_68_6F>

122       <conditions_70_77><register> 0 </register></conditions_70_77>

123       <conditions_88_7F><register> 0 </register></conditions_78_7F>

124       <conditions_80_87><register> 0 </register></conditions_80_87>

125       <conditions_88_8F><register> 0 </register></conditions_88_8F>

126       <conditions_90_97><register> 0 </register></conditions_90_97>

127       <conditions_98_9F><register> 0 </register></conditions_98_9F>

128       <conditions_A0_A7><register> 0 </register></conditions_A0_A7>

129       <conditions_A8_AF><register> 0 </register></conditions_A8_AF>

130       <conditions_B0_B7><register> 0 </register></conditions_B0_B7>

131       <conditions_B8_BF><register> 0 </register></conditions_B8_BF>

132       <conditions_C0_C7><register> 0 </register></conditions_C0_C7>

133       <conditions_C8_CF><register> 0 </register></conditions_C8_CF>

134       <conditions_D0_D7><register> 0 </register></conditions_D0_D7>

135       <conditions_D8_DF><register> 0 </register></conditions_D8_DF>

136       <conditions_E0_E7><register> 0 </register></conditions_E0_E7>

137       <conditions_E8_EF><register> 0 </register></conditions_E8_EF>

138       <conditions_F0_F7><register> 0 </register></conditions_F0_F7>

139       <conditions_F8_FF><register> 0 </register></conditions_F8_FF>

140     </SCH>

141     <WIN>

142       <win_width><register> 0x5 </register></win_width>

143     </WIN>

144   </GEM>

145 </LATC_XML>

Most of this configuration is concerned with setting the various registers of the GEM to zero, but once it is understood that these values can simply be changed for any other acceptable value the example is sufficient for demonstrating the layout of the XML file.

No expertise in XML should be required to understand the GEM configuration presented above.  Lines 0, 1, 2, 3 and 129 are standard XML header information specifying the version of XML being used, the types of tags that can be included in this file
 and marking the start and end of the document.

The next start tag
, <GEM> simply indicates the start of the GEM configuration information.  The other two possibilities are <AEM> and <TEM>.  The GEM tag contains five pairs of start and end tags, one for each sub-component of the GEM.  In turn each of these contains one or more register elements.  

The TAM, for example, contains sixteen registers, engines 0 to 15.  These are represented in the XML by the tags <engine_N>, where N is 0, 1, …, f.  Each register has at least one field, the register field
, which spans the entire register.  Note that no attempt to format the user input for MBZ or read-only fields is made.  This configuration file specifies most of the engine registers directly using the register field so the single number between the register tags (for engines 0, 2, …, f) is the value that should be written into the register after the configuration has been applied.  Engine 1 is treated differently.  Rather than describing the register with a single number, this XML file describes each of the register’s eight true fields individually.

The other GEM sub-components are similarly described.  Note, however, that not all registers have field definitions.  None of the TIE or SCH registers can be split, simply because the register only has a single field that uses the full width of the register.

1.1 AEM

The ACD configuration is different in several respects to the GEM configuration.  First, the hierarchy is more complex.  The ACD contains twelve ARC, represented as subcomponents of the AEM.  Each of these ARC have eighteen AFE associated with them.  The AEM, ARC and AFE all have registers associated with them, some of which are subdivided into fields.

A simple AEM configuration is given below
.

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

147 <!DOCTYPE LATC_XML SYSTEM 

148     "/afs/slac/g/glast/flight/SVC/source/LATC/prod/LATC/latc.dtd">

149 <LATC_XML>

150   <AEM>

151     <trigger_sequence>

152       <cal_strobe> 0x0 </cal_strobe>

153       <tack>       0x0 </tack>

154     </trigger_sequence>

155     <aem_timeout>      <register>0x0</register></aem_timeout>

156     <aem_configuration><register>0x0</register></aem_configuration>

157     <ARC ID = '255'>

158       <pha_enable_0>   <register>0x0</register></pha_enable_0>


159       <pha_enable_1>   <register>0x0</register></pha_enable_1>


160       <veto_enable_0>  <register>0x0</register></veto_enable_0>


161       <veto_enable_1>  <register>0x0</register></veto_enable_1>


162       <veto_delay>
    <register>0x0</register></veto_delay>


163       <HVBS>

    <register>0x0</register></HVBS>



164       <HVSAA>

    <register>0x0</register></HVSAA>



165       <hold_delay>
    <register>0x0</register></hold_delay>


166       <veto_width>
    <register>0x0</register></veto_width>


167       <hitmap_width>    <register>0x0</register></hitmap_width>


168       <hitmap_deadtime> <register>0x0</register></hitmap_deadtime>


169       <hitmap_delay>    <register>0x0</register></hitmap_delay>


170       <pha_threshold_0> <register>0x0</register></pha_threshold_0>


171       <pha_threshold_1> <register>0x0</register></pha_threshold_1>


172       <pha_threshold_2> <register>0x0</register></pha_threshold_2>


173       <pha_threshold_3> <register>0x0</register></pha_threshold_3>


174       <pha_threshold_4> <register>0x0</register></pha_threshold_4>


175       <pha_threshold_5> <register>0x0</register></pha_threshold_5>


176       <pha_threshold_6> <register>0x0</register></pha_threshold_6>


177       <pha_threshold_7> <register>0x0</register></pha_threshold_7>


178       <pha_threshold_8> <register>0x0</register></pha_threshold_8>


179       <pha_threshold_9> <register>0x0</register></pha_threshold_9>


180       <pha_threshold_10><register>0x0</register></pha_threshold_10>

181       <pha_threshold_11><register>0x0</register></pha_threshold_11>

182       <pha_threshold_12><register>0x0</register></pha_threshold_12>

183       <pha_threshold_13><register>0x0</register></pha_threshold_13>

184       <pha_threshold_14><register>0x0</register></pha_threshold_14>

185       <pha_threshold_15><register>0x0</register></pha_threshold_15>

186       <pha_threshold_16><register>0x0</register></pha_threshold_16>

187       <pha_threshold_17><register>0x0</register></pha_threshold_17>

188       <ADCTACQ>         <register>0x0</register></ADCTACQ>

189       <AFE ID = '255'>

190         <afe_configuration>

191           <register>0x0</register>

192         </afe_configuration>

193       </AFE>

194     </ARC>

195     <ARC ID = '0'>

196       <pha_enable_0> <register> 0x0 </register></pha_enable_0>


197       <pha_enable_1> <register> 0x0 </register></pha_enable_1>


198       <veto_enable_0><register> 0x0 </register></veto_enable_0>


199       <veto_enable_1><register> 0x0 </register></veto_enable_1>


200       <veto_delay>
  <register> 0x0 </register></veto_delay>


201       <HVBS>

  <register> 0x0 </register></HVBS>



202       <HVSAA>

  <register> 0x0 </register></HVSAA>



203       <hold_delay>
    <register>0x0</register></hold_delay>


204       <veto_width>
    <register>0x0</register></veto_width>


205       <hitmap_width>    <register>0x0</register></hitmap_width>


206       <hitmap_deadtime> <register>0x0</register></hitmap_deadtime>


207       <hitmap_delay>    <register>0x0</register></hitmap_delay>


208       <pha_threshold_0> <register>0x0</register></pha_threshold_0>


209       <pha_threshold_1> <register>0x0</register></pha_threshold_1>


210       <pha_threshold_2> <register>0x0</register></pha_threshold_2>


211       <pha_threshold_3> <register>0x0</register></pha_threshold_3>


212       <pha_threshold_4> <register>0x0</register></pha_threshold_4>


213       <pha_threshold_5> <register>0x0</register></pha_threshold_5>


214       <pha_threshold_6> <register>0x0</register></pha_threshold_6>


215       <pha_threshold_7> <register>0x0</register></pha_threshold_7>


216       <pha_threshold_8> <register>0x0</register></pha_threshold_8>


217       <pha_threshold_9> <register>0x0</register></pha_threshold_9>


218       <pha_threshold_10><register>0x0</register></pha_threshold_10>

219       <pha_threshold_11><register>0x0</register></pha_threshold_11>

220       <pha_threshold_12><register>0x0</register></pha_threshold_12>

221       <pha_threshold_13><register>0x0</register></pha_threshold_13>

222       <pha_threshold_14><register>0x0</register></pha_threshold_14>

223       <pha_threshold_15><register>0x0</register></pha_threshold_15>

224       <pha_threshold_16><register>0x0</register></pha_threshold_16>

225       <pha_threshold_17><register>0x0</register></pha_threshold_17>

226       <ADCTACQ>         <register>0x0</register></ADCTACQ>      

227       <AFE ID = '3'>

228         <afe_configuration> 

229           <register> 0x0 </register>

230         </afe_configuration>

231       </AFE>

232     </ARC>

233   </AEM>

234 </LATC_XML>

The AEM start tag, register and field definitions are similar to those shown in the GEM example above.  The differences lie in the start tags of the ARC and AFE.  Each has an attribute, ID, with an associated value.  The ID specifies which of the ARC or AFE the subsequent configuration refers to.  The ID value of 255 is special, and indicates that the default configuration for the component is being specified.  So the first ARC configuration and the first AFE configuration are both describing portions of the default configuration.  The second ARC configuration refers to ARC 0, and the second AFE configuration refers to AFE 3 of that ARC. 

1.2 TEM

The TEM component combines the features of the AEM and GEM.  The TEM start tag takes an ID attribute and the TEM component contains a single TIC subcomponent.  The calorimeter hierarchy follows along the same lines as the ACD, with the addition of a cable controller.  The tracker hierarchy is more complicated.  The TFE can be controlled from either TRC on a tracker layer.  Thus the CC-RC-FE hierarchy breaks down.  The alternative has TFE as subcomponents of the fictitious SPT (split) component.  The SPT component itself has to fake registers that indicate how many TFE are controlled by the high end TRC and how many by the low end TRC.  LATC uses this information to configure the TRC and TFE correctly, and then to route TFE configuration commands through the correct TRC.

A simple TEM configuration is given below
.

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

236 <!DOCTYPE LATC_XML SYSTEM 

237     "/afs/slac/g/glast/flight/SVC/source/LATC/prod/LATC/latc.dtd">

238 <LATC_XML>

239   <TEM ID = '4'>

240     <data_masks>

241       <cal_mask> 0 </cal_mask>

242       <tkr_mask> 0 </tkr_mask>

243     </data_masks>

244     <cal_trgseq>

245       <cal_cal_strobe> 0 </cal_cal_strobe>

246       <cal_TACK      > 0 </cal_TACK      >

247     </cal_trgseq>

248     <tkr_trgseq>

249       <tkr_cal_strobe> 0 </tkr_cal_strobe>

250       <tkr_TACK      > 0 </tkr_TACK      >

251     </tkr_trgseq>

252     <TIC>

253       <cal_input_mask>

254         <low_energy > 0 </low_energy >

255    
<high_energy> 0 </high_energy>

256       </cal_input_mask>

257       <tkr_layer_0>    <register> 0 </register></tkr_layer_0>    

258       <tkr_layer_1>    <register> 0 </register></tkr_layer_1>    

259       <tkr_output_mask><register> 0 </register></tkr_output_mask> 

260     </TIC>

261     <CCC ID = '2'>

262      <layer_mask_0>

263         <pos_log_mask> 0 </pos_log_mask>

264         <pos_le_mask > 0 </pos_le_mask >

265         <pos_he_mask > 0 </pos_he_mask >

266         <neg_log_mask> 0 </neg_log_mask>

267         <neg_le_mask > 0 </neg_le_mask >

268         <neg_he_mask > 0 </neg_he_mask >

269       </layer_mask_0>

270       <layer_mask_1>

271         <pos_log_mask> 0 </pos_log_mask>

272         <pos_le_mask > 0 </pos_le_mask >

273         <pos_he_mask > 0 </pos_he_mask >

274         <neg_log_mask> 0 </neg_log_mask>

275         <neg_le_mask > 0 </neg_le_mask >

276         <neg_he_mask > 0 </neg_he_mask >

277       </layer_mask_1>

278       <ccc_configuration>

279         <data_fifo     > 0 </data_fifo     >

280         <error_fifo    > 0 </error_fifo    >

281         <sum_diag_fifo > 0 </sum_diag_fifo >

282       </ccc_configuration>

283       <ccc_trg_align>

284         <prim_align> 0 </prim_align>

285         <stretch   > 0 </stretch   >

286         <shape_time> 0 </shape_time>

287       </ccc_trg_align>

288       <event_timeouts><register> 0 </register></event_timeouts>

289       <CRC ID = '0'>

290         <crc_configuration>

291           <register> 0 </register>

292        </crc_configuration>

293 
      <crc_DAC><register> 0 </register></crc_DAC>

294 
      <delay_1><register> 0 </register></delay_1>

295 
      <delay_2><register> 0 </register></delay_2>

296 
      <delay_3><register> 0 </register></delay_3>

297         <CFE ID = '0'>

298           <fle_dac><register>  0 </register></fle_dac>  

299           <fhe_dac> <register> 0 </register></fhe_dac>  

300           <log_acpt><register> 0 </register></log_acpt> 

301           <ref_dac> <register> 0 </register></ref_dac>  

302 
       </CFE>

303       </CRC>

304     </CCC>

305     <TCC ID = '2'>

306       <tcc_input_mask>

307         <trigger_mask> 0 </trigger_mask>

308 
       <mask        > 0 </mask        >

309       </tcc_input_mask>

310       <tcc_configuration>

311         <cable_length> 0 </cable_length>

312 
      <summary_full> 0 </summary_full>

313 
      <error_full  > 0 </error_full  >

314 
      <data_full   > 0 </data_full   >

315       </tcc_configuration>

316       <tcc_trg_align>

317 
      <shape_time> 0 </shape_time>

318 
      <prim_align> 0 </prim_align>

319       </tcc_trg_align>

320       <TRC ID = '6'>

321 
       <trc_input_mask>

322 
         <delay> 0 </delay>

323 
         <size > 0 </size >

324     
 </trc_input_mask>

325        </TRC>

326      </TCC>

327      <SPT  ID = '20'>

328        <low ><register> 0 <register></low >

329        <high><register> 0 <register></high>

330        <TFE ID = '18'>

331          <cal_enable ><register> 0 </register></cal_enable >

332          <data_enable><register> 0 </register></data_enable>

333 
       <trg_enable > <register> 0 </register></trg_enable >

334       </TFE>

335     </SPT>

336   </TEM>

337 </LATC_XML>

2 Configuration Processing

2.0 XML Interpretation

Once the desired configuration has been expressed in XML files a parser must be used to generate the binary configuration files used by LATC on the target system, the LAT or a test stand.  The parser is trivial to invoke.

latc_parser file0.xml file1.xml ……… filen.xml uniqueID

The XML files of the configuration are simply supplied as command line arguments.  The final argument, uniqueID, is the first of a monotonically increasing sequence of file IDs. 

This command will produce a variable number of output files.  There will definitely be a file called uniqueID.  This is a text file called the configuration master file.  It contains the names of all the binary configuration files generated by the parser.  Different binary files can be mixed and match by editing the configuration master file.  There will also be three files uniqueID+1 uniqueID+2, uniqueID+3.  These files contain the default data set, the GEM configuration and the AEM configuration respectively.  Since the GEM and the AEM are singletons, their configuration is specified by the default data, so the latter two files are in fact orthogonal subsets of the first.  These are provided to allow more flexibility to LATC users; the GEM or AEM configuration can be updated without having to reenter the TEM, and ACD default configuration
. 

There may or may not be additional binary configuration files depending on the contents of the original XML file.  The example files given in the previous section would result in the full complement of a binary file for each LAT component.

2.1 Configuration Application

In the flight environment the resulting configuration would be used during physics acquisition or calibration and the name of the configuration master would be passed as an argument to the command initiating such actions.  In a test environment the configuration operation will be initiated by user software.  In this case the simplest way to configure that LAT would be 

#include “LATC/latc.h”

LATC_map* excluded = LATC_newMap();

LATC*     latc     = LATC_newByFile(uniqueID, excluded);

In most cases the latc and excluded structures can be immediately freed using the MBA_free function.  

#include “PBS/MBA.h”

MBA_free(latc);

MBA_free(excluded);

The excluded structure is used to indicate portions of the LAT that should not be configured at this time, perhaps because they do not exist in the test stand environment.  In the example above, no bits of the map are set and thus the whole LAT will be configured.  A pair of functions is provided for setting and clearing the bits of the map.

#include “LATC/latc.h”

#include “LATC/lrd.h”

LATC_map* map   = LATC_newMap();

LATC_addr addr  = { {0, 0, 0, 0} };

latcType type   = LATC_lookupType(“TEM”);

LATC_setBit(map, type, &addr);

addr.tem.to = 1;

addr.tem.cc = 2;

addr.tem.rc = 1;

type        = LATC_lookupType(“CRC”);

LATC_setBit  (map, type, &addr);

LATC_clearBit(map, type, &addr);

In addition to a pointer to the map being manipulated, the set and clear functions also need to be given an identifier for the component and its address.  The numerical ID is found from the text string identifying the component by the function LATC_lookupType.  The LATCaddr structure is actually a union of structures
, and is defined in LATC/lrd.h.  In the example given above the address is first initialed to zero, and used to set the bit of the map corresponding to TEM 0, and them it is reset so the second set command will set the bit of the map corresponding to CRC 1 of CCC 2 on TEM 1.

2.2 Recording State

The reverse operation, constructing a configuration by interrogating the LAT and writing that configuration to disk, can also be performed.

#include “LATC/latc.h”

#include “LATC/lrd.h”

LATC_map* excluded = LATC_newMap();

LATC*     latc     = LATC_newByLAT(excluded);

LATC_writeFile(latc, uniqueID);

As with configuration application, a map of components is supplied as an argument to the interrogation function.  It is somewhat more important in this case, since attempting to read large sections of the LAT that are not present will force LATC to wait for all those reads to time out, which can take a significant period of time.  The second argument to LATC_writeFile is a four-character identifier that will be used to create the filenames for the configuration.  The output of this command will be a configuration master file and a variable number of configuration binary files, depending on the portions of the LAT that have been excluded form interrogation.

2.3 XML Generation

The final step is to generate an XML description of the recorded state.  The writer is trivial to invoke and takes a single argument, the name of the configuration master file.

latc_writer uniqueID

The writer will generate (very large) XML file containing the configuration for each component that was not excluded in the call the LATC_newByLAT.  No attempt is made to generate a default configuration, so even if each TEM has the same configuration, there will still be sixteen separate entries in the XML file.



























































































































































































































































































� For the purposes of this document clear-on-write registers are considered read-only.


� SPT is a logical construct that does not correspond to a physical device.  Setting the SPT sets the MODE registers of the TFE and the COUNT registers of the TRC.


� All the fields are defined to be parsed character elements so reuse of a field name is not a problem, provided each name appears only once in the LATC DTD.


� LATC XML files can be checked for correctness and validity with “xmllint --noblanks --valid <xmlfile>”


� None of these registers are modified by LATC at the time of writing.


� This example is available in the FSW CVS repository, in the LATC package, file sdf/gem.xml


� The latc.dtd file is the Document Type Definition for this XML file.  It lists the tags that are valid of this type of XML file and describes the acceptable hierarchy.


� XML uses start tags <element> and end tags </element> to bound elements.


� I don’t like this.  I think it would be more natural for the whole register to be specified by the absence of a field tag, but I had problems getting the parser to work that way, and ran out of testing time.  This might change in a later release (although I will have to keep the register field forever to ensure bw compatibility).


� This example is available in the FSW CVS repository, in the LATC package, file sdf/gem.xml


� This example is available in the FSW CVS repository, in the LATC package, file sdf/tem.xml


� For this to work correctly the DFT configuration filename should appear before the GEM or AEM in the configuration master file, but it is a general operating principle that the default configuration filename should be the first file in the configuration master.


� The obvious question here is how do I know what is each file?  The answer is, you don’t.  This is an outstanding issue to be resolved by the integration of LATC and FMX.  In the meantime, you can always learn to read the hex dump of the configuration binary files(.


� This explains the double braces in the initialization statement for LATCaddr.
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