XM M OPT ICAL M ONITOR

MULLARD SPACE SCIENCE LABORATORY

UNIVERSIT Y COLLEGE LONDON H.E.Huckle, P.J.Smith, M.C.R.Whillock

XMM - OM ICU FM SOFTWA RE DETAILED DESIGN

Document: XMM - OM/MSSL/SP/0205.0 3

Distribution:

XMM - OM P roject Office ADibbens Orig

ESA P X H Eggel

9

CSL P Rochus

S Roose

Los Alamos National Laboratory C.Ho 9

UCSB T.Sasseen 9

Royal Greenwich Observatory R Bingham

UniversityCollege London J Fordham

Mullard Space Science Laboratory R Card

M Carter 9

R Chaudery

R Hunt

H Huckle 9

H Kawakami

T Kennedy 9

D Self

P Smith 9

P Thomas

M Whillock 9

K Mason

ASmith

Author: Date:

OM P roject Office Date:

Distributed: Date:

ICU FM Software Detailed Design XMM OM/MSSL/SP/0205.3

T his copyprinted at 11 : 10 AM on 12 - May - 00 ii

CHANGE RECORD

Issue Date Commen ts

1 30 Oct 1998 First Edition

2 5 Nov 1999 Added Mode Manager to overviewdiagrams.

Corrected connectivityin overviewdiagrams.

Corrected Summaryof main s/wcomponents table.

Added T imer Ainterrupt handler to component summary.

Added descriptions of

a) task prioritystructure

b) interrupt structure

c) exception handling and debugging

d) use of pragmas.

Added sectionon Timer Delaycorrection.

Added sectionon use of adaref1750a.

Corrected bootstrap variable locations

Corrected bootstrap routine locations

Changed definition of prime/redundant

Added bootstrap variables location sentence.

Removed references to SAFING package, nowpart of T MQ.

Additional comments added to all operational code module

descriptions.

Additional comments added to some basic mode code modu le

descriptions.

3 12 May2000 Update for release 10 including:

a) Automatic Safingin the event of F/W Position Loss

b) Automatic selection of focus heaters as a function of filter

c) Prevention of transition from Safe mode without f/win

blocked position

d) Prevent ion of HV ramp up without f/win blocked position.

ICU FM Software Detailed Design XMM OM/MSSL/SP/0205.3

T his copyprinted at 11 : 10 AM on 12 - May - 00 iii

TABLE OF CONTENTS

1. INTRODUCTION ................................ ................................ ................................ ................................ ............. 8

1.1 Purpose ................................ ................................ ................................ ................................ ................................ .. 8

1.2 Scope ................................ ................................ ................................ ................................ ................................ ...... 8

1.3 Definitions, Acronyms and A bbreviations ................................ ................................ ................................ ......... 9

1.4 References ................................ ................................ ................................ ................................ ........................... 10

2. ICU SOFT WARE ................................ ................................ ................................ ................................ ........... 11

2.1 Overview ................................ ................................ ................................ ................................ ............................. 11

2.2 M ain Software Components for Basic and Operational. ................................ ................................ ................ 12

2.3 Principle M emory Areas ................................ ................................ ................................ ................................ .... 14

2.4 Task Priorities ................................ ................................ ................................ ................................ .................... 17

2.5 Interrupts ................................ ................................ ................................ ................................ ............................ 18

2.6 ADA Exception Handling and Debugging ................................ ................................ ................................ ....... 19

2 .6.1

Overview ................................ ................................ ................................ ................................ ......................... 19

2.6.2

ExceptionHandling ................................ ................................ ................................ ................................ ......... 19

2.6.3

Reserved Locations ................................ ................................ ................................ ................................ ......... 20

2.7 ICU Delay Adjustment : ................................ ................................ ................................ ................................ .... 21

3. DESIGN M ETHOD ................................ ................................ ................................ ................................ ........ 22

4. ADAOVERVIEW ................................ ................................ ................................ ................................ ........... 23

4.1 Basic Definitions ................................ ................................ ................................ ................................ ................. 23

4.2 Task Scheduling ................................ ................................ ................................ ................................ ................. 24

4.3 Identifier Naming Conventions ................................ ................................ ................................ ......................... 24

4.4 Programming Standards ................................ ................................ ................................ ................................ ... 24

5. COM PONENT S ................................ ................................ ................................ ................................ ............. 25

5.1 Overview ................................ ................................ ................................ ................................ ............................. 25

5.2 File Naming Conventions ................................ ................................ ................................ ................................ ... 25

5.3 Component Summary ................................ ................................ ................................ ................................ ........ 26

5.3 .1

Objects ................................ ................................ ................................ ................................ ............................. 26

5.3.2

Definitions ................................ ................................ ................................ ................................ ....................... 28

5.3.3

LibraryRoutines ................................ ................................ ................................ ................................ .............. 28

ICU FM Software Detailed Design XMM OM/MSSL/SP/0205.3

T his copyprinted at 11 : 10 AM on 12 - May - 00 iv

6. DETAILED COM PONENT D ESCRIPT ION ................................ ................................ ................................ ... 29

6.1 Introduction ................................ ................................ ................................ ................................ ........................ 29

6.1.1

ADAProcedure and Function Notation ................................ ................................ ................................ .......... 29

6.1.2

ADAT ask and EntryNotation ................................ ................................ ................................ ........................ 30

6.1.3

Use of ADAPragma´s ................................ ................................ ................................ ................................ ..... 30

6.1.3.1

ELABORATE ................................ ................................ ................................ ................................ ........ 30

6.1.3.2

FOREIGN_BODY ................................ ................................ ................................ ................................ . 30

6.1.3.3

INLINE ................................ ................................ ................................ ................................ .................. 30

6.1.3.4

LINKAGE_NAME ................................ ................................ ................................ ................................ 30

6.1.3.5

OPTIMIZE ................................ ................................ ................................ ................................ ............. 31

6.1.3.6

PACK ................................ ................................ ................................ ................................ ..................... 31

6.1.3.7

PRIORIT Y ................................ ................................ ................................ ................................ ............. 31

6.1.3.8

SHARED ................................ ................................ ................................ ................................ ............... 31

6.1.3.9

SUPPRESS ................................ ................................ ................................ ................................ ............ 31

6.2 Bootstrap Code ................................ ................................ ................................ ................................ ................... 33

6.2.1

Introduction ................................ ................................ ................................ ................................ ..................... 33

6.2.2

BOOT ST RAP FUNCT IONALITY ................................ ................................ ................................ ................. 34

6.2.3

BOOT ST RAP IMPLEMENT AT ION ................................ ................................ ................................ ............. 34

6.2.4

Designand Implementation ................................ ................................ ................................ ............................. 38

6.2.5

Variables ................................ ................................ ................................ ................................ ......................... 46

6.2.6

Routines ................................ ................................ ................................ ................................ ........................... 48

6.2.7

APPENDIX ................................ ................................ ................................ ................................ ..................... 49

6.3 Basic Code ................................ ................................ ................................ ................................ ........................... 51

6.3.1

Main Program

................................ ................................ ................................ ................................ ....... 53

6.3.1.1 icu.ada

................................ ................................ ................................ ................................ .................. 53

6.3.2

Packages

................................ ................................ ................................ ................................ ..................... 55

6.3.2.1 bcp4_ih.ads

................................ ................................ ................................ ................................ .......... 55

6.3.2.2 bcp4.ih.asm

................................ ................................ ................................ ................................ .......... 56

6.3.2.3 bsio.asm

................................ ................................ ................................ ................................ ................ 57

6.3.2.4 crc.ads

................................ ................................ ................................ ................................ .................. 59

6.3.2.5 crc.adb

................................ ................................ ................................ ................................ .................. 60

6.3.2.6 debug.ads

................................ ................................ ................................ ................................ .............. 62

6.3.2.7 debug.adb

................................ ................................ ................................ ................................ .............. 63

6.3.2.8 dempsu.ads

................................ ................................ ................................ ................................ ............ 64

6.3.2.9 dempsu.adb

................................ ................................ ................................ ................................ ............ 65

6.3.2.10 hk.ads

................................ ................................ ................................ ................................ ............... 66

6.3.2.11 hk.adb

................................ ................................ ................................ ................................ ............... 67

6.3.2.12 icb.ads

................................ ................................ ................................ ................................ ............. 69

6.3.2.13 icb.adb

................................ ................................ ................................ ................................ ............. 70

6.3.2.14 icb_driver.ads

................................ ................................ ................................ ................................ 71

6.3.2.15 icb_driver.adb

................................ ................................ ................................ ................................ 72

6.3.2.16 icu_mem_manager.ads

................................ ................................ ................................ ...................... 74

6.3.2.17 icu_mem_manager.adb

................................ ................................ ................................ ...................... 75

6.3.2.18 importance.ads

................................ ................................ ................................ ................................ 78

6.3.2.19 mem_manager.ads

................................ ................................ ................................ .............................. 80

6.3.2.20 mem_manager.adb

................................ ................................ ................................ .............................. 81

6.3.2.21 memloc.ads

................................ ................................ ................................ ................................ ....... 83

6.3.2.22 modeman.ads

................................ ................................ ................................ ................................ ..... 84

6.3.2.23 modeman.adb

................................ ................................ ................................ ................................ ..... 85

6.3.2.24 mutex.ads

................................ ................................ ................................ ................................ ......... 86

6.3.2.25 mutex.adb

................................ ................................ ................................ ................................ ......... 87

6.3.2.26 nhk.ads

................................ ................................ ................................ ................................ ............. 88

6.3.2.27 nhk.adb

................................ ................................ ................................ ................................ ............. 89

ICU FM Software Detailed Design XMM OM/MSSL/SP/0205.3

T his copyprinted at 11 : 10 AM on 12 - May - 00 v

6.3.2.28 packet.ads

................................ ................................ ................................ ................................ ....... 90

6.3.2.29 peek_poke.ads

................................ ................................ ................................ ................................ .. 91

6.3.2.30 peek_poke.asm

................................ ................................ ................................ ................................ .. 92

6.3.2.31 rbi.ads

................................ ................................ ................................ ................................ ............. 95

6.3.2.32 rbi.adb

................................ ................................ ................................ ................................ ............. 97

6.3.2.33 rbi_ih.ads

................................ ................................ ................................ ................................ ..... 101

6.3.2.34 rbi_ih.a sm

................................ ................................ ................................ ................................ ..... 102

6.3.2.35 reset.ads

................................ ................................ ................................ ................................ ....... 104

6.3.2.36 reset.asm

................................ ................................ ................................ ................................ ....... 105

6.3.2.37 ssi_driver.ads

................................ ................................ ................................ .............................. 106

6.3.2.38 ssi_driver.adb

................................ ................................ ................................ .............................. 107

6.3.2.39 ssi_ih.ads

................................ ................................ ................................ ................................ ..... 109

6.3.2.40 ssi_ih.asm

................................ ................................ ................................ ................................ ..... 110

6.3.2.41 task_report.ads

................................ ................................ ................................ ............................ 111

6.3.2.42 task_report.adb

................................ ................................ ................................ ............................ 112

6.3.2.43 taskman.ads

................................ ................................ ................................ ................................ ... 113

6.3.2.44 taskman.adb

................................ ................................ ................................ ................................ ... 114

6.3.2.45 tc_q.ads

................................ ................................ ................................ ................................ ......... 117

6.3.2.46 tc_q.adb

................................ ................................ ................................ ................................ ......... 119

6.3.2.47 tc_verify.ads

................................ ................................ ................................ ................................ 121

6.3.2.48 tc_ verify.adb

................................ ................................ ................................ ................................ 122

6.3.2.49 tcq.ads

................................ ................................ ................................ ................................ ........... 124

6.3.2.50 tcq.adb

................................ ................................ ................................ ................................ ........... 125

6.3.2.51 time_man.ads

................................ ................................ ................................ ................................ .. 127

6.3.2.52 time_man.adb

................................ ................................ ................................ ................................ .. 128

6.3.2.53 tm_man.ads

................................ ................................ ................................ ................................ ..... 130

6.3.2.54 tm_man.adb

................................ ................................ ................................ ................................ ..... 131

6.3.2.55 tm_q.ads

................................ ................................ ................................ ................................ ......... 133

6.3.2.56 tm_q.adb

................................ ................................ ................................ ................................ ......... 134

6.3.2.57 tmpsu.ads

................................ ................................ ................................ ................................ ....... 136

6.3.2.58 tmpsu.adb

................................ ................................ ................................ ................................ ....... 139

6.3.2.59 tmq.ads

................................ ................................ ................................ ................................ ........... 143

6.3.2.60 tmq.adb

................................ ................................ ................................ ................................ ........... 144

6.3.2.61 types.ads

................................ ................................ ................................ ................................ ....... 145

6.3.2.62

USERDEFS.asm

................................ ................................ ................................ ................................ .. 146

6.4 Operational Code ................................ ................................ ................................ ................................ ............. 147

6.4.1

Main Program

................................ ................................ ................................ ................................ ..... 149

6.4.1.1 icu.ada

................................ ................................ ................................ ................................ ................ 149

6.4.2

Packages

................................ ................................ ................................ ................................ ................... 151

6.4.2.1 bpc4_ih.ads

................................ ................................ ................................ ................................ ........ 151

6.4.2.2 bcp4.ih.asm

................................ ................................ ................................ ................................ ........ 152

6.4.2.3 crc.ads

................................ ................................ ................................ ................................ ................ 153

6.4.2.4 crc.adb

................................ ................................ ................................ ................................ ................ 154

6.4.2.5 debug.ads

................................ ................................ ................................ ................................ ............ 156

6.4.2.6 debug.adb

................................ ................................ ................................ ................................ ............ 157

6.4.2.7 dempsu.ads

................................ ................................ ................................ ................................ .......... 158

6.4.2.8 dempsu.adb

................................ ................................ ................................ ................................ .......... 159

6.4.2.9 detanalog.ads

................................ ................................ ................................ ................................ .... 160

6.4.2.10 detanalog.adb

................................ ................................ ................................ ................................ 164

6.4.2.11 d etdigital.ads

................................ ................................ ................................ .............................. 170

6.4.2.12 detdigital.adb

................................ ................................ ................................ .............................. 173

6.4.2.13 detector.ads

................................ ................................ ................................ ................................ .. 179

6.4.2.14 dpu.ads

................................ ................................ ................................ ................................ ........... 182

6.4.2.15 dpu.adb

................................ ................................ ................................ ................................ ........... 184

6.4.2.16 dpu_mem_manager.ads

................................ ................................ ................................ .................... 190

ICU FM Software Detailed Design XMM OM/MSSL/SP/0205.3

T his copyprinted at 11 : 10 AM on 12 - May - 00 vi

6.4.2.17 dpu_mem_manager.adb

................................ ................................ ................................ .................... 191

6.4.2.18 dpu_mnemo.ads

................................ ................................ ................................ ................................ 193

6.4.2.19 heater.ads

................................ ................................ ................................ ................................ ..... 194

6.4.2.20 he ater.adb

................................ ................................ ................................ ................................ ..... 196

6.4.2.21 hk.ads

................................ ................................ ................................ ................................ ............. 200

6.4.2.22 hk.adb

................................ ................................ ................................ ................................ ............. 201

6.4.2.23 icb.ads

................................ ................................ ................................ ................................ ........... 204

6.4.2.24 icb.adb

................................ ................................ ................................ ................................ ........... 206

6.4.2.25 ic b_driver.ads

................................ ................................ ................................ .............................. 208

6.4.2.26 icb_driver.adb

................................ ................................ ................................ .............................. 209

6.4.2.27 icu_mem_manager.ads

................................ ................................ ................................ .................... 211

6.4.2.28 icu_mem_manager.adb

................................ ................................ ................................ .................... 212

6.4.2.29 importance.ads

................................ ................................ ................................ .............................. 215

6.4.2.30

INTVEC.asm

................................ ................................ ................................ ................................ ..... 217

6.4.2.31 mechanism.ads

................................ ................................ ................................ ................................ 219

6.4.2.32 mechanism.adb

................................ ................................ ................................ ................................ 222

6.4.2.33 mem_manager.ads

................................ ................................ ................................ ............................ 230

6.4.2.34 mem_manager.adb

................................ ................................ ................................ ............................ 231

6.4.2.35 memdpu.ads

................................ ................................ ................................ ................................ ..... 233

6.4.2.36 memdpu.adb

................................ ................................ ................................ ................................ ..... 234

6.4.2.37 memloc.ads

................................ ................................ ................................ ................................ ..... 237

6.4.2.38 modeman.ads

................................ ................................ ................................ ................................ ... 238

6.4.2.39 modeman.adb

................................ ................................ ................................ ................................ ... 239

6.4.2.40 mutex.ads

................................ ................................ ................................ ................................ ....... 241

6.4.2.41 mutex.adb

................................ ................................ ................................ ................................ ....... 242

6.4.2.42 nhk.ads

................................ ................................ ................................ ................................ ........... 243

6.4.2.43 nhk.adb

................................ ................................ ................................ ................................ ........... 244

6.4.2.44 packet.ads

................................ ................................ ................................ ................................ ..... 245

6.4.2.45 peek_poke.ads

................................ ................................ ................................ ................................ 246

6.4.2.46 peek_poke.asm

................................ ................................ ................................ ................................ 247

6.4.2.47 rbi.ads

................................ ................................ ................................ ................................ ........... 249

6.4.2. 48 rbi.adb

................................ ................................ ................................ ................................ ........... 251

6.4.2.49 rbi_ih.ads

................................ ................................ ................................ ................................ ..... 255

6.4.2.50 rbi_ih.asm

................................ ................................ ................................ ................................ ..... 256

6.4.2.51 reset.ads

................................ ................................ ................................ ................................ ....... 258

6.4.2.52 reset.asm

................................ ................................ ................................ ................................ ....... 259

6.4.2.53 science_fm.ads

................................ ................................ ................................ .............................. 260

6.4.2.54 science_fm.adb

................................ ................................ ................................ .............................. 262

6.4.2.55 ssi_driver.ads

................................ ................................ ................................ .............................. 265

6.4.2.56 ssi_driver.adb

................................ ................................ ................................ .............................. 266

6.4.2.57 ssi_ih.ads

................................ ................................ ................................ ................................ ..... 271

6.4.2.58 ssi_ih.asm

................................ ................................ ................................ ................................ ..... 2 72

6.4.2.59 ssi_in.ads

................................ ................................ ................................ ................................ ..... 273

6.4.2.60 ssi_in.adb

................................ ................................ ................................ ................................ ..... 274

6.4.2.61 ssi_out.ads

................................ ................................ ................................ ................................ ... 276

6.4.2. 62 ssi_out.adb

................................ ................................ ................................ ................................ ... 277

6.4.2.63 task_report.ads

................................ ................................ ................................ ............................ 278

6.4.2.64 task_report.adb

................................ ................................ ................................ ............................ 280

6.4.2.65 taskman.ads

................................ ................................ ................................ ................................ ... 282

6.4.2.66 taskman.adb

................................ ................................ ................................ ................................ ... 283

6.4.2.67 tc_q.ads

................................ ................................ ................................ ................................ ......... 289

6.4.2.68 tc_q.adb

................................ ................................ ................................ ................................ ......... 291

6.4.2.69 tc_verify.ads

................................ ................................ ................................ ................................ 293

6.4.2.70 tc_verify.adb

................................ ................................ ................................ ................................ 295

6.4.2.71 tcq.ads

................................ ................................ ................................ ................................ ........... 297

6.4.2.72 tcq.adb

................................ ................................ ................................ ................................ ........... 298

ICU FM Software Detailed Design XMM OM/MSSL/SP/0205.3

T his copyprinted at 11 : 10 AM on 12 - May - 00 vii

6.4.2.73 time_man.ads

................................ ................................ ................................ ................................ .. 300

6.4.2.74 time_man.adb

................................ ................................ ................................ ................................ .. 301

6.4.2.75 timer_a_ih.ads

................................ ................................ ................................ .............................. 303

6 .4.2.76 timer_a_ih.adb

................................ ................................ ................................ .............................. 304

6.4.2.77 tm_man.ads

................................ ................................ ................................ ................................ ..... 308

6.4.2.78 tm_man.adb

................................ ................................ ................................ ................................ ..... 309

6.4.2.79 tm_q.ads

................................ ................................ ................................ ................................ ......... 312

6.4.2.80 tm_q.adb

................................ ................................ ................................ ................................ ......... 313

6.4.2.81 tmpsu.ads

................................ ................................ ................................ ................................ ....... 316

6.4.2.82 tmpsu.adb

................................ ................................ ................................ ................................ ....... 318

6.4.2.83 tmq.ads

................................ ................................ ................................ ................................ ........... 321

6.4.2.84 tmq.adb

................................ ................................ ................................ ................................ ........... 322

6.4.2.85 types.ads

................................ ................................ ................................ ................................ ....... 324

6.4.2.86

USERDEFS.asm

................................ ................................ ................................ ................................ .. 325

ICU FM Software Detailed Design XMM OM/MSSL/SP/0205.3

T his copyprinted at 11 : 10 AM on 12 - May - 00

8

1. INTRODUCTION

1.1 Purpose

T his document specifies the detailed design of the software contained within the Flight Model (FM) of the

Instrument Control Unit (ICU) of the Optical Monito r (OM) instrument onboard the ESAspacecraft XMM (X -

ray, Multi - Mirror) mission.

It´s purpose is to provide an understanding of the basic design of the software, and showthat it is capable of

meetingthe requirements set out in the Software Requirements Do cument RD XMM - OM/MSSL/SP/0024.01.

T he intended readership is includes : -

1. T he technical development teamfor this software, inorder to aid clarification of the software structure and

showtop level compliance with the requirements.

2. Other OM team members, i ncluding PI, project manager, systemengineers, software management, PA, test

managers, EGSE & operations personnel, COI´s, and others to whomrequirements, schedule, interfaces,

and qualityare relevant.

3. ESA, as theywill assume responsibilityfor operati ng and supporting the software fromabout 6 months

after launch up to the end of the mission (perhaps 10 years).

4. Anyone else who is interested, including other XMM experimenters & users.

1.2 Scope

T he scope of this document is limited to a detailed description of the ICU onboard software associated withthe

OM instrument. T he ICU is primarilyconcerned with providing overall systemcontrol, spacecraft interface data

handling, and instrument monitoring.

It does not include OM onboard DPU software. The DPU softwa re is primarilyresponsible for the scientific data

collection, processingand forwardingto the ICU.

ICU FM Software Detailed Design XMM OM/MSSL/SP/0205.3

T his copyprinted at 11 : 10 AM on 12 - May - 00

9

1.3 Definitions, Acronyms and Abbreviations

CCD Charge Coupled Device (detector)

CONFIG CONFIGuration

DBI Digital Bus Interface (between OM & spacecraft)

DBU Digital Bus Unit

DDD Detailed Design Document

DEM Digital Electronics Module

DMA Direct MemoryAccess

DPU Digital Processing Unit

DSP Digital Signal Processor

EGSE Electrical Ground Support Equipment

EOB Electro - Optical Breadboard (development phase)

EPIC European Photon Imaging Camera

ESA European Space Agency

FIFO First - In First - Out (queue)

FOV Field Of View

HK Housekeeping (data/information)

ICB Instrument Control Bus

ICU Instrument Control Unit

I/O Input - Output

MACSbus Modular Att itude Control Systembus

NHK Non - periodic Housekeeping

OBDH On - Board Data Handling (system)

OM Optical Monitor (instrument)

PSU Power SupplyUnit

RAM RandomAccess Memory

RBI Remote Bus Interface (from OM to spacecraft)

RGS Reflection GratingSpectr ometer

ROM Read OnlyMemory

S/C Spacecraft

S/W Software

SSI Serial Synchronous Interface

T BA T o Be Added

T BC T o Be Confirmed

T BD T o Be Defined

T C T elecommand queue

T M T elescope Module

T M T eleMetryqueue

T MPSU T elescope Module Power SupplyUnit

UV Ultra - Violet

XMM X - rayMulti - Mirror Instrument

ICU FM Software Detailed Design XMM OM/MSSL/SP/0205.3

T his copyprinted at 11 : 10 AM on 12 - May - 00

10

1.4 References

Ref - 1. MSSL XMM - OM User Requirements Specification, XMM - OM/MSSL/SP/0030.01

Ref - 2. MSSL XMM - OM On - Board Software Requirements, XMM - OM/MSSL/SP/0024.01

Ref - 3. ESA XMM EID Part - A, RS - PX - 0016

Ref - 4. ESA XMM EID Part - B, RS - PX - 0018

Ref - 5. ESA XMM EID Part - C, RS - PX - 0024

Ref - 6. OBDH System RS - PX - 0015

Ref - 7. Packet Structure Definition RS - PX - 0032

Ref - 8. XMM - OM ICU S/W Architectural Design XMM - OM/MSSL/SP/0059

Ref - 9. XMM - OM ADA Coding Standard XMM - OM/MSSL/SP/0008

Ref - 10. XMM - OM ICU EGSE and S/W Development. Environment XMM - O M/MSSL/SP/0025

Ref - 11. XMM - OM User Manual (EM) XMM - OM/MSSL/SP/0005

ICU FM Software Detailed Design XMM OM/MSSL/SP/0205.3

T his copyprinted at 11 : 10 AM on 12 - May - 00

11

2. ICUSoftw are

2.1 Overview

T he overall instrument function is provided bythe instrument controller. Its main software functions are as

follows: -

· Configuring the instrument.

· Monitoring for breakdown/ failure conditions (and safingif required).

· Controlling and monitoring status of, the detector, the telescope power supplyand the DPU

· Incorporating newor modified code modules for itself or the DPU

· Collecting and telemetering. instrument housekeeping an d engineering packets.

· Accepting, reformattinginto packets and telemetering science data fromthe DPU

· Interfacing with the OBDH for data and commands.

· Monitoring and controllingthe thermal environment.

The ICU software consists of 3 programs : -

BOOTSTR AP This resides in ROM and is copied into RAM for execution. It is responsible for bringing up

the ICU in a known safe state after turn on or spacecraft initiated reset, from either a cold or

warm start. It also copies the basic state software from ROM to RAM.

BASIC This resides in ROM and is copied into RAM f or execution. Basic will be responsible f or loading

the uplinked ICU operational mode code into RAM, housekeeping and basic thermal control.

OPERATIONAL This is uplinked and will reside in RAM. Opera tional provides the full functionalityof the ICU. It

also allows up - linking of the DPU DPUOS code to provide full OM

ICU FM Software Detailed Design XMM OM/MSSL/SP/0205.3

T his copyprinted at 11 : 10 AM on 12 - May - 00

12

2.2 Main Software Components for Basic and Operational.

T he diagrams overleaf illustrate the control and data flows between the main softw are components for both

basic and operational code. Abrief explanationof each component is also given. T hese two modes share many

components. T heir similarities and differences are summarised below, together with the type of telecommands

(and T ask Identi fier - T ID - if appropriate) theyservice.

Component Type

of TC

TID

(HEX)

Function in Basic Function in Operational

DEMP SU 5 80 · Resets DEMP SU Latchup

· Turns - on DP U ifOff

· Resets DEMP SU Latchup

· Turns - on DP U ifOff

DETECTOR 5 10 Þ 18 ABSENT · Control and mon itor detector.

DP U

CONTROLLER

5 A4 Þ A6 ABSENT · Uses SSI to communicate with the DPU.

· Configure and control DP U modes.

· Control Science and Engineering data

flowfrom DP U and send to TM QUEUE.

· Monitors DP U heartbeats

· Turns offDP U

HK 5 D0 · Collect and pass HK packets

to the TM QUEUE that

monitor onlythe TMP SU and

DP U heartbeats.

· Collect and pass HK packets to the TM

QUEUE for the whole OM.

ICB 5 41 · Controls dataflow to/from the

instrument subsystems using

the ICB interface

· Controls dataflow to/from the in strument

subsystems using the ICB interface.

MECHANISMS 5 60, 65 ABSENT · Control & monitor mechanisms (filter

wheels, dichroic).

MEMORY

MANAGER

6 - · Supports memoryuplink and

downlink and memory

checksum calculations for the

ICU only

· Supports memoryuplin k and downlink

for the DP U only.

MODE

MANAGER

5 - · Implements mode change

request to Safe

· Implements mode change requests from

spacecraft

RBI 5,10 50 · P rovides routines to support

the RBI chip

· Handle appropriate interrupts

to the TC and TM queues and

time .

· SupplyWatchdog Facility

· P rovides routines to support the RBI chip

· Handle appropriate interrupts to the TC

and TM queues and time.

· SupplyWatchdog Facility

SSI see DP U - · Monitors DP U heartbeats and

sends the count and DP U

status to the HK.

· P asses contro l and data info to the DP U

using the SSI interface.

· Obtains info from the DPU using the SSI

interface.

Continued on next page�

ICU FM Software Detailed Design XMM OM/MSSL/SP/0205.3

T his copyprinted at 11 : 10 AM on 12 - May - 00

13

Component Type

of TC

TID

(HEX)

Function in Basic Function in Operational

TASK

MANAGER

5 · Implements the task

management pack et requests

· Implements the task

management packet requests

TC P ROCESS All · Obtains telecommand

packets fromthe

telecommand queue.

· Verifies, acknowledges and

routes telecommand packets

- the `main´ program

· Obtains telecommand packets

fromthe telecomman d queue.

· Verifies, acknowledges and

routes telecommand packets -

the `main´ program

THERMAL 5 66,67 · Enables or disables Main

and Forward Heaters

simultaneously.

· P rovide full thermal control

TIME

MANAGER

10 - · Implements the Time

management packet reques ts

(verification and

synchronisation).

· P rovide time stamps for

packets.

· Implements the Time

management packet requests

(verification and

synchronisation).

· P rovide time stamps for

packets.

TEMEMETRY

MANAGER

9 - · Enables/Disables packets

defined bytheir SID ´S

· Enables/Disables packets

defined bytheir SID´S

TM QUEUE Supplies

TM

- · P rovide abilityto control

and queue telemetrypackets

for downlink.

· P rovide abilityto control and

queue telemetrypackets for

downlink.

· Initiates Safing of HV ifTM

queue remains full for > 5 mins

ICU FM Software Detailed Design XMM OM/MSSL/SP/0205.3

T his copyprinted at 11 : 10 AM on 12 - May - 00

14

2.3 Principle Memory Areas

Code Address

(hex)

Description

Start End

0 3FF Bootstrap

400 3FFF Basic Mode

3800 FFFF Operational Mode

Data Address

(hex)

Description

Start End

2C7 2D4 Bootstrap Deduced ICU Status

2F1 313 Bootstrap Filter Wheel Acceleration Table

3F2 3FD MemoryLoading Work Area

400 403 RBICommunications Area (CCA)

404 5F3 TC Queue

5F4 9FF TM Queue

A00 A0A RBICode Work Area

A0B A0B SSICode Work Area

FC0 FCF DEBUG Area

1000 1B55 Basic Mode Operands

1C00 4 A10 Operational Mode Operands

23A4 23DB Focus Heater Settings as f unction of Filter Wheel

E900 FD00 Main Program Stack

FD01 FFFF Interrupt Stack

ICU FM Software Detailed Design XMM OM/MSSL/SP/0205.3 15

T C P R O C E S S

X M M - O M I C U B A S I C S / W O V E R V I E W

T M Q U E U E

I C B

S S I

D E M P S U H K

T A S K

M A N A G E R

T M

M A N A G E R

M E M O R Y

M A N A G E R

T I M E

M A N A G E R

C o n t r o l l e r s -

D E T E C T O R

M E C H A N I S M S

T H E R M A L

T M P S U

S c i e n c e / E n g . H K

N H K /

V e r i f i c a t i o n

O t h e r D a t a

C o m m a n d /

C o n t r o l

C o n t r o l &

D a t a

T i m i n g I n f o

R B I

M O D E

M A N A G E R

ICU FM Software Detailed Design XMM OM/MSSL/SP/0205.3 16

T C P R O C E S S

X M M - O M I C U O P E R A T I O N A L S / W O V E R V I E W

T M Q U E U E

D P U

C O N T R O L L E R

I C B

S S I

D E M P S U H K

T A S K

M A N A G E R

T M

M A N A G E R

M E M O R Y

M A N A G E R

T I M E

M A N A G E R

C o n t r o l l e r s -

D E T E C T O R

M E C H A N I S M S

T H E R M A L

T M P S U

S c i e n c e / E n g . H K

N H K /

V e r i f i c a t i o n

O t h e r D a t a

C o m m a n d /

C o n t r o l

C o n t r o l &

D a t a

T i m i n g I n f o

R B I

M O D E

M A N A G E R

ICU FM Software Detailed Design XMM OM/MSSL/SP/0205.3 17

2.4 Task Priorities

ADA tasks are allocated to actions t hat are executed in parallel with other actions. In order to ensure that the behaviour of tasks is a deterministic as possible, their priorities (defined in the package IMPORT ANCE) are allocated in bands as follows:

Task Type Priority Band

H/W Simulators (for debugging) 191 - > 200

RBI Watchdog reset 190

S/W Watchdogs 171 - > 189

"Semaphore" T asks 131 - > 140

"Monitor T asks" (e.g. DPU, T C) 111 - > 130

"Working T asks" e.g. HK, Blue 011 - > 110

"Idle" T asks (default) 010

T he tasks, and the packages that contain them, are as follows:

Task Package Basic Operational

HV_PROCESS 2 DET ANALOG - Yes

LOAD_CENT ROID_T ABLE_T ASK 3 DET DIGIT AL - Yes

LOAD_WINDOW_T ABLE_T ASK_T YPE 4 DET DIGIT AL - Yes

HEART BEAT _WAT CHDOG 5 DPU - Yes

DAT A_MANAGER 6 DPU - Yes

CONT ROL 7 HEAT ER - Yes

PROCESS 8 HK Yes Yes

GUARDED 1 ICB Yes -

T CPROC 9 ICU ( the main program ) Yes Yes

MEMORY_DUMP 10 ICU_MEM_MANAGER Yes Yes

MECH 11 MECHANISM - Yes

SAFING_T ASK 12 MODEMAN - Yes

SEMAPHORE 13 MUT EX Yes Yes

WAT CHDOG 14 RBI Yes Yes

BCP4 15 T IME_MAN Yes Yes

G UARDED 1 T MQ Yes -

Notes.

1. In operational code, the function of this task (to performcontrolled access to a resource) is provided bythe

SEMAPHORE task in package MUT EX..

2. Ramps the HV voltages up and down.

3. Loads the Blue Electronics centroid look - up table .

4. Loads the Blue Electronics windowtable.

5. Monitors the DPU heartbeats and issues alerts in there absence.

6. Monitors and processes all output fromthe DPU.

7. Monitors and controls the telescope module heaters.

8. Acquires Housekeeping.

9. Monitors the T elecommand s tream.

10. Performs memoryload and dumps.

11. Controls the mechanisms.

12. ^Safe~s the instrument (HV down, filter wheel to blocked).

13. Provides emulation of a mutex type semaphore.

14. Controls the RBI watchdog facility.

15. Processes BCP4 interrupts.

ICU FM Software Detailed Design XMM OM/MSSL/SP/0205.3 18

2.5 Interrupts

T he interrup ts for the ICU is as follows: -

Number Description

0 Power Down (cannot be masked or disabled) 1

1 Machine Error (cannot be disabled)

2 Spare

3 Floating Point Overflow

4 Fixed Point Overflow

5 Executive Call (cannot be masked or disabled)

6 Floating Point Underflow

7 T imer A 4

8 BCP4 2

9 T imer B 3

10 SSI 2

11 Spare

12 Input/Output Level 1

13 Instruction to User/RBI/LOSSN 2

14 Input/Output Level 2

15 Spare

Notes.

1. Interrupt Number 0 has the highest priority. Prioritydecreases with increasing int errupt number.

2. All Interrupts are as per the 1750 standard except 8, 10 and 13. T hese `spare´ interrupts that have been allocated as above for the ICU.

3. Used bythe T artan Kernel to derive times for e.g. the delay facility ˘ however, see section entitled ^ I CU Delay

Adjustment~ .

4. Used bythe ICU code to produce a series of pulses to control the speed of the mechanisms (filter wheel and dichroic).

(T he following is a summaryof section 8.5.5.4 of the T artan Compilation SystemManual). T here are five configurab le interrupt masks that control the behaviour of the runtimes with respect to interrupts. T heyare defined in the linker control file tlink17.lcf. T he purpose of each mask is as follows:

ART_MASK Used when executive space runtime code is executing

ARTELA B_MASK Used when executive space main programis being elaborated

ARTTASK_MASK Used when executive main programor user tasks are executing

PREEMPTER_MASK Blocks all interrupts that might cause task pre - emption

CONNECT_MASK Determines if a task entryma ybe directlyconnected to a particular hardware interrupt

For both basic and operational code, the interrupts are enabled as follows:

MASK Value Interrupt (1 = ENABLED)

(hex) 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

ART_MASK D5E4 1 1 - 1 - 1 - 1 1 1 1 - - 1 - -

ARTELAB_MASK DD40 1 1 - 1 1 1 - 1 - 1 - - - - - -

ARTTASK_MASK DDE4 1 1 - 1 1 1 - 1 1 1 1 - - - - -

PREEMPTOR_MASK DC00 1 1 - 1 1 1 - - - - - - - - - -

CONNECT_MASK 0100 - - - - - - - 1 - - - - - - - -

ICU FM Software Detailed Design XMM OM/MSSL/SP/0205.3 19

2.6 ADA Exception Handling and Debugging

2.6.1 Overview

T he package

DEBUG provides a number of facilities which can be helpful in the event of an unexpected ADA exception or `hang´ of the code. In addition, a series of fixed memorylocations (defined in package

MEMLOC ) are provided in which debugging information maybe written. A combination of the two will usuallyindicate the problem area of the code.

2.6.2 Exception Handling

In the event of an ADA exception

1) a code of the form`Offset Code´ + `Exception T ype´ is written to the reserved location FC0 (hex) ˘ see next section. T his is done using the procedure EXCEPT ION_REPORT in package DEBUG. T he `Offset Code´ indicates the package in which the exception occurred. T he `Exception T ype´ indicates which ADA exception occurred

2) A non - periodic engineering exception packet is issued containing two parameters. T he first parameter contains an

`Exception Code´ indicating which subsystemissued the exception. T he second parameter is of the form`Offset

Code´ + `Code Region´. T he `Offset Code´ indicates which package was executing just prior to the exception.

T he `Code Region´ indicates within which region of package code the exception occurred. T his second parameter is contained within reserved location FIRST _PROGRESS (see next section) of package DEBUG. Its contents are set up using calls to procedure PROGRESS in package DEBUG.

T he Offset Codes (defined in package

DEBUG ) are as follows:

Package Offset Codes

Name Basic Operational

ICU 1000 2000

CRC 1100 2100

DEMPSU 1200 2200

HK 1300 2300

MODEMAN 1400 2400

NHK 1500 2500

RBI 1600 2600

TASK_REPORT 1700 2700

TASKMAN 1800 2800

TC_Q 1900 2900

TC_VERIFY 1A00 2A00

TCQ 1B00 2B00

ICU_MEM_MANAGER 1C00 2C00

ICB 1CB0 2CB0

ICB_DRIVER 1CBD 2CBD

TM_Q 1D00 2D00

TMPSU 1E00 2E00

TMQ 1F00 2F00

MECHANISM - 4000

DETDIGITAL - 4100

TIME_MAN 3200 4200

MUTEX 3400 4400

HEATER - 4500

MEM_MANAGER 3C00 4C00

SSI_DRIVER 5500 6500

SSI_IN 5600 6600

SSI_OUT - 6700

SCIENCE_FM - 6800

DPU - e000

DPU_MEM_MANAGER - e100

DETANALOG - E300

MEMDPU - E400

TM_MAN 3500 E500

ICU FM Software Detailed Design XMM OM/MSSL/SP/0205.3 20

T he exce ption types are as follows:

ADA Exception Exception Type

Constraint Error 0

ProgramError 1

Storage Error 2

T asking Error 3

Other 4

T he exception codes are detailed in the telecommand and telemetrysection of the User Manual (section 3.4.2 of

XMM - OM/MSSL/ML/0010).

2.6.3 Reserved Locations

T he package

MEMLOC defines the following reserved locations for debugging purposes.

Location Description Notes Address

FIRST _PROGRESS address See exception handling above 16#FC1#;

LAST _PROGRESS address See section on debug.adb for description 16#FC3#;

FIRST _EXCEPT ION address See exception handling above 16#FC0#;

LAST _EXCEPT ION address See section on debug.adb for description 16#FC2#;

SSI_ERROR_COUNT address SSI Error Counter 16#FC4#;

SSI_IN_BUF_PT R address Pointer to next free location in SSI input buffer 16#FC5#;

SSI_HEART BEAT _COUNT address SSI Heartbeat Counter 16#FC5#;

SSI_INT _COUNT address SSI Interrupt Counter 16#FC6#;

BCP4_INT _COUNT ER address BCP4 Interrupt Counter 16#FC7#;

RBI_INT _COUNT ER address RBI Int errupt Counter 16#FC8#;

PROGRESS_SPECIAL address 16#FC9#;

PROGRESS_SPECIAL2 address 16#FCA#;

PROGRESS_SPECIAL3 address Used as required to hold 16#FCB#;

PROGRESS_SPECIAL4 address additional debug information 16#FCC#;

PROGRESS_SPECIAL5 address 16#F CD#;

PROGRESS_SPECIAL6 address 16#FCE#;

PROGRESS_SPECIAL7 address 16#FCF#;

T he following are reserved areas for counters for use bythe named task (see section 2.4).

Location Description Address

LOAD_CENT ROID_T ABLE_T ASK_COUNT ER address 16#FD0#;

LOAD_WINDOW_T ABLE_T ASK_COUNT ER address 16#FD1#;

HEART BEAT _WAT CHDOG_T ASK_COUNT ER address 16#FD2#;

DAT A_MANAGER_T ASK_COUNT ER address 16#FD3#;

DPU_MEMORY_DUMP_T ASK_COUNT ER address 16#FD4#;

CONT ROL_T ASK_COUNT ER address 16#FD5#;

PROCESS_T ASK_COUNT ER addres s 16#FD6#;

T CQ_T ASK_COUNT ER address 16#FD7#;

ICU_MEMORY_DUMP_T ASK_COUNT ER address 16#FD8#;

MECH_T ASK_COUNT ER address 16#FD9#;

ICU_T ASK_COUNT ER address 16#FDA#;

WAT CHDOG_T ASK_COUNT ER address 16#FDB#;

PROT _T ASK_COUNT ER address 16#FDC#;

BCP4_T ASK_COUNT ER address 16#FDD#;

T C_Q_T ASK_COUNT ER address 16#FDE#;

T IMER_A_T ASK_COUNT ER address 16#FDF#;

ICU FM Software Detailed Design XMM OM/MSSL/SP/0205.3 21

T he following are reserved as code location indicators for the named task (see section 2.4).

Location Description Address

LOAD_CENT ROID_T ABLE_T ASK_PROGRESS address 16#FE0#;

LOAD_WINDOW_T ABLE_T ASK_PROGRESS address 16#FE1#;

HEART BEAT _WAT CHDOG_T ASK_PROGRESS address 16#FE2#;

DAT A_MANAGER_T ASK_PROGRESS address 16#FE3#;

DPU_MEMORY_DUMP_T ASK_PROGRESS address 16#FE4#;

CONT ROL_T ASK_PROGRESS address 16#FE5#;

PROC ESS_T ASK_PROGRESS address 16#FE6#;

T CQ_T ASK_PROGRESS address 16#FE7#;

ICU_MEMORY_DUMP_T ASK_PROGRESS address 16#FE8#;

MECH_T ASK_PROGRESS address 16#FE9#;

ICU_T ASK_PROGRESS address 16#FEA#;

WAT CHDOG_T ASK_PROGRESS address 16#FEB#;

PROT _T ASK_PROGRESS add ress 16#FEC#;

BCP4_T ASK_PROGRESS address 16#FED#;

T C_Q_T ASK_PROGRESS address 16#FEE#;

T IMER_A_T ASK_PROGRESS address 16#FEF#;

2.7 ICU Delay Adjustment :

T he standard 31750 processor specification requires a timer B clock of 100 khz. However, for the RGS and OM (same processors design), a 62.5 khz clock is used. As this timer is used to control anyrequested delays, this will produce an error factor of 0.625 in the de l aystatements. For example a delayof 1 second will produce an actual delayof (1/0.625 second). In the majorityof cases, this does not matter as the delayis used for tasks de - scheduling. However in other cases (such as the HK timer - default to 10 seconds), a correction factor of 0.625 is applied to get an accurate delay. For example a mor e accurate 10 second delaycan be achieved as follows :

TIME_CORRECTION = 0.625 delay (10.0 * TIME_CORRECTION).

However, for the OM code, the T artan run time library( madart.tlib ) was modified so that the above correction is automaticallyapplied bymo difying the handling of T imer B interrupts.

ICU FM Software Detailed Design XMM OM/MSSL/SP/0205.3 22

3. Design M ethod

T he design methodologyis ^object - based~, i.e. most modules in the systemdenote an object identified in the system

(e.g. `real´ objects such as the detector, or `soft´ objects such as an on - board telemetrymanager). T hese objects were then implemented in the ADA language.

Byobject, we mean an entitythat has

1. a state ( i.e. a value or values)

2. actions it suffers or can applyto other objects

It is recognised that it is not possible to have a perfe ct knowledge of a software problemat the start, i.e. the growth of understanding is an iterative one. It is therefore assumed that previouslyunrecognised problems will be found as the project proceeds. However, since the design corresponds to the `real w orld´, it is hoped that the resultant changes will not radicallyaffect the design. Instead, theywill onlyimpact those modules associated with the affected objects. T his is also a good systemin situations where important sub - systems require earlydevelo pment, and where some elements are not well known earlyon.

T herefore, the steps used are as follows:

· Identifythe objects and their attributes.

· Identifythe operations that affect each object and the operations that each object must initiate.

· Establish th e visibilityof each object in relation to other objects.

· Establish the interface of each object.

· Implement each object.

T here are also a number of modules which are of a `library´ nature - i.e. theyprovide constants, definitions and routines of a genera l nature with no specific object in mind.

T he design aimis that modules are implemented as ADA packages. However, when speed of execution is a requirement, the language of choice is 1750 Assembler.

We have also been guided byESA PSS - 05 software enginee ring standards, though some differences arise because of the small in - house software team(2 - 3 people) involved in this project and the prioritised nature of the work required.

ICU FM Software Detailed Design XMM OM/MSSL/SP/0205.3 23

4. ADAOverview

4.1 Basic Definitions

A full description of the ADA language is beyo nd the scope of this document, but the following summaryof some

ADA features maybe useful in understanding the descriptions in the following sections.

ProgramUnits - An ADA programis composed of one or more programunits. It is standard OM practice to compile these separately. ProgramUnits consist of Subprograms, T ask, Packages and Generic Units. All ADA programunits have a similar two part structure, consisting of a Specification and a Body. T hese are also compiled separately

Specifications ident ifythe information visible to a client (i.e. the caller) of that programunit.

Bodies contain the implementation details and will be hidden fromthe client.

Subprograms are either Procedures or Functions and express a sequential action. A function is th e same as a procedure, except that its primarypurpose is to return a calculated value. (A M ain Program is a special case of a

Subprogramthat is called directlywhen the code starts running. It can also be regarded as a separatelyrunning task)

Tasks def ines an action that is executed in parallel with other tasks.

Packages are a collection of computational resources, encapsulating data types or instances thereof, subprograms, tasks or other packages.

Generic Units are templates for subprograms and packa ges and serve as the primarymechanismfor building reusable software components.

T he following table summarises the above characteristics and, additionally, lists the applications for each.

Program

Unit

Characteristic Applications

Subprogram Sequentia l Action Main ProgramUnit

Definition of Functional Control

Definition of T ype Operations

Package Collection of Resources Named Collection of Declarations

Groups of Related ProgramUnits

Abstract Data T ype

Abstract State Machines

Objects

T ask Parallel Action Concurrent Actions

Routing Messages

Controlling Resources

Interrupts

Generic Unit T emplate Reusable S/W Components

ICU FM Software Detailed Design XMM OM/MSSL/SP/0205.3 24

4.2 Task Scheduling

At a given time during the execution of an ADA program, there are a set of tasks that are eligible for execution. T he process of choosing a subset of tasks to actuallyrun is called scheduling. T he code uses the T artan implementation of this process.

Scheduling has two parts:

1. Scheduler

2. Dispatcher

T he scheduler is responsible for:

· adding a t ask to the set of executable tasks

· removing a task fromthe set of executable tasks

· selecting a task fromthe set to be the next task executed

T he scheduler is implemented as a strictlypriorityordered queue. T he task with the highest priorityis selecte d for execution. Newtasks are inserted after tasks of equal prioritywithin prioritylevels.

When the dispatcher is invoked, it causes the currentlyexecuting task to be suspended and replaced bythe next task selected bythe scheduler. If the current ta sk is also the task selected to be the next bythe scheduler, no change occurs.

T he dispatcher is invoked whenever an ADA tasking or delay operation causes execution of the current task to be blocked, or when a high prioritytask becomes ready(for instan ce, bythe expiration of a delay ) and pre - empts a task with lower priority. T his method of pre - emptive scheduling minimises the amount of time a high - prioritytask must wait for execution after a delay operation.

4.3 Identifier Naming Conventions

In common wi th standard ADA coding practice, lower case letters indicate reserved words,

UPPER CASE letters indicate identifiers.

4.4 Programming Standards

Ref - 9 defines the ADA coding standards used in the project.

ICU FM Software Detailed Design XMM OM/MSSL/SP/0205.3 25

5. Components

5.1 Overview

T he components are grouped into the following categories:

1. Main Program.

2. Specifications and bodies of Named `objects´.

3. Specifications and bodies of Libraries of Related Routines that do not forman object (e.g. a maths library).

4. Specifications of General Definitions e.g. T ypes and Consta nts.

5. Miscellaneous

5.2 File Naming Conventions filename .ada - a file containing a ’main’ program filename .ads - a file containing an ADA specification filename .adb - a file containing an ADA body filename .adp - a file containing both ADA specification and body filename .asm - a file containing MSSL written 31750 assembler code filename. ASM - a file containing T artan supplied, MSSL modified, assembler code filename .ad[sb] - refers to both filename .ads and filename .adb

T he filename for a specification (

.a ds ) is the same as the corresponding package body(

.adb ) name.

filename is always the name of the package specification and/or bodyor main programincluded in the file.

ICU FM Software Detailed Design XMM OM/MSSL/SP/0205.3 26

5.3 Component Summary

5.3.1 Objects

T he following table indicates howthe principal s/wobjec ts, as indicated on the overviewdiagrams given earlier, `map´ to files. T his table is valid for both basic and operational

mode code provided, of course, that the named object is present.

Object Consist of Filename(s) Description

DEMPSU dempsu.ad[sb] Ro utines to control the DEMPSU

detanalog.ad[sb] Routines to control and monitor the analog functions of the detector electronics , can issue safing command.

DET ECT OR detdigital.ads Routines to control and monitor the digital functions of the detector elect ronics

detector.ads Provides single interface for all detector routines

DPU dpu.ad[sb] Sends commands and receives data fromthe DPU.

CONT ROLLER dpu_mnemo.ads Provides DPU Mnemonic definitions

HK hk.ad[sb] Obtains HK items, constructs the HK packet an d sends result to the T M queue.

ICB icb.ad[sb] Controls access to the ICB interface code in icb_driver.

icb_driver.ad[sb] Provides the routines to performI/O on the ICB interface

MECHANISMS mechanism.ad[sb] Code to control the filter wheel and dichroi c , can issue safing command, and request heater settings.

timer_a_ih.ad[sb] Routines to handle timer A interrupts.

dpu_mem_manager.ad[sb] Routines to performDPU memoryload and dump

MEMORY icu_mem_manager.ad[sb] Routines to performICU memoryload a nd dump

MANAGER mem_manager.ad[sb] Interprets memorymanagement packet and call appropriate routine

peek_poke.ads Examines addresses in various memorymodes.

peek_poke.asm

memdpu.ad[sb] Intercepts DPU memorydumps (part of dpu_mem_manager

), constru cts appropriate packet and places it in T M queue

bcp4_ih.ads Routines to handle BCP4 interrupt

bcp4_ih.asm

RBI rbi.ad[sb] Routines to performnon - interrupt driven RBI functions

rbi_ih.ads Routine to handle RBI interrupt

rbi_ih.asm

ssi_driver.a d[sb] Routines to handle non interrupt part of SSI I/O

ssi_ih.ads Routines to handle SSI interrupts

SSI ssi_ih.asm

ssi_in.ad[sb] Constructs DPU data block sent over SSI

ssi_out.ad[sb] Sends a DPU command over the SSI

ICU FM Software Detailed Design XMM OM/MSSL/SP/0205.3 27

Objects (continued)

Object Consist of Filename(s) Description

modeman.ad[sb] Performs Mode switching

T ASK taskman.ad[sb] Interprets T ask Management packets and call appropriate routine

MANAGER reset.ads Called by modeman when switching frombasic to operational.

reset.asm

icu.ada T he main program. T akes valid T C packets and distributes themto the appropriate Packet Manager

T C PROCESS tc_q.ad[sb] Routines to manipulate T C packets in the queue

tc_verify.ad[sb] Routines to validates T C packets

tcq.ad[sb] Controls access to routines to extract packets fromT C queue

T HERMAL heater.ad[sb] Routines to control heaters

T IME MANAGER time_man.ad[sb] Interprets time management packets and call appropriate routines

tm_q.ad[sb] Routine to manipulate the T M packets , issues safing if T M queue full for > 1 min.

T M tmq.ad[sb] Controls access to routines to manipulate T M packets

QUEUE nhk.ad[sb] Constructs non periodic HK packets and place themin T M queue

science_fm.ad[sb] Constructs Science Packets and places themin the T M queu e

task_report.ad[sb] Constructs task report packets an places themin the T M queue

T MPSU tmpsu.ad[sb] Routines for lowlevel T MPSU control and monitoring

ICU FM Software Detailed Design XMM OM/MSSL/SP/0205.3 28

5.3.2 Definitions

T he following table indicate which files are used for definitions only. T heycontain onlyspecifications. T here are no corresponding files containing a package body.

Filename(s) Description

types.ads Defines additional ADA types

packet.ads Defines the packet structure

importance.ads Defines ADA task priorities

memloc.ads Defines key memorylocations

INTVEC.ASM Linkage and Service Pointers for Interrupts

USERDEFS.ASM T imer correction factor + ADA run time constants and masks

5.3.3 Library Routines

T he following table contain routines that do not map to a single object but are instead use d bymany. T heyare therefore classed as `libraries´.

Filename(s) Descriptions

crc.ad[sb] CRC calculation routines

debug.ad[sb] Debugging utilityroutines

mutex.ad[sb] Used to provide mutuallyexclusive access to various resources