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1. Scope

Following the loss of the spacecraft in June 1998 and its subsequent recovery in September 1998, the SOHO ACU on-board software is now required to control the attitude and orbit of the spacecraft without the use of data previously provided by the gyroscopes which are no longer functioning.

This document desribes the required changes to the current ACU software memory in order to implement the Gyroless update as specified by AD(1). The software currently executing is the PROM image FM_2_3A plus patches 5, 6 and 7 (see RD(4), RD(5) and RD(6)) plus some additional patches defined by Ton van Overbeek (estec) (see Appendix A). The Gyroless update as described herein takes these patches into account when specifying the required changes to the ACU memory contents. 

The sequence for uploading the patch has been defined for two starting configurations : 

1) the currently patched FM_2_3A software (as above) with the ACU in Normal Mode; 

2) the unpatched FM_2_3A software with the ACU in Standby Mode, which would be the configuration following ESR recovery and an ACU cold start.

Appendix A contains an analysis of the existing patches to derive any patching requirements.

Appendix B contains an analysis of the proposed assembler patches to derive any patching constraints.

This issue of the document relates to version FM_3_C as delivered to ESTEC for test purposes. The revision marks show the significant changes since FM_3_B. 

Reference Documents

RD(1)
SOHO Gyroless AOCS ACU Software User Requirements
SH-MMB-RS-7014
Issue 2 (July 1999)

RD(2)
SOHO ACU Software PROM Patch Technical Note (Patches 1-4)
SH-MMB-TN-5158
Issue 1 (July 1995)

RD(3)
SOHO ACU Software Thruster Correction
SH-MMB-TN-5198
Issue 1A (Nov 1995)

RD(4)
SOHO ACU Software Patch 5 Technical Note
SH-MMB-TN-5218
Issue 1A (Feb 1996)

RD(5)
SOHO ACU Software Patch 6 Technical Note
SH-MMB-TN-5230
Issue 1 (Aug 1996)

RD(6)
SOHO AOCS Software Modifications for ERS Recovery Patch 7 Technical Note
SH-MMB-TN-7005
Issue 1 (Jan 1999)

Overview of Gyroless Update

The following significant features (fully specified in RD(1)) have been introduced in the Gyroless update :

· Use of wheel data to provide coarse roll attitude measurements (CRS) in place of IRU data.

· New mode 5 (CRP) using the CRS, with a dedicated table of tasks

· Inhibition of transitions to modes 2 (ISA), 3 (FSA) and 6 (CSP)

· Use of mode 7 (NM) roll controller in mode 4 (RMW)

· Wheel speed filtering

· Profiled attitude manoeuvres in all axes

· Star swapping in case of SSU SEUs

· Roll momentum vector monitoring

· Incorporation of ‘patch 5’ (SSU SEU staircase filter) and ‘patch 6’ (SSU Z-coordinate spike filter)

The implementation of the Gyroless update comprises the following elements:

· new Ada packages and new assembler modules linked with the original (FM_2_3) software.

· an assember routine not linked with the existing software

· assembler overlays to the existing software

These are described in the following sections.

Figure 3-1 shows the memory map for the software following the Gyroless update.

0000..001F
Reserved
32 words

0020..003F
Interrupt linkage pointer table
32 words


Unused
192 words

0100..010F
Code


0110..0130
Reserved (=“13-JUL-1999 FM_3_C”)
Software build identifier

0131..36A8
Code












18657 words













36A9..3F0C
Constants


3F0D..3F5E
Literal pool


3F5F..49E0
ASM tables, etc



Unused
287 words

4AFF
Checksum (0000..4AFF)


4B00..4DBB
Type 2 initial data (PROM)
700 words


Unused
580 words

5000..5091
Patch 1-4 code & thruster correction 
146 words


Unused
3837 words





5F8F..5FFF
Boot code, Checksum (4B00..5FFF)
113 words

6000..6FDE
Gyroless linked code




4063 words






Unused
101 words

7000..7098
Patch 5/6/7 code/data
153 words


Unused
103 words

7100..7315
Gyroless linked code
534 words


Unused
1116 words

7700..7705
Gyroless unlinked code (Assember patch)
6 words


Unused
250 words

7800..79BF
Gyroless constants
448 words


Unused
1603 words

8000..87FF
Monitor
2048 words





8800..8FFF
Unused
2048 words





9000..93FF
Type 1 data (MACS i/f)
1024 words

9400..A1AF
Type 1 data (unused)




3504 words





A1B0..AFFF
Type 1 data
3664 words



Total type 1 data 8192 words, 



initialised to zero





B000..B23E
Gyroless data
575 words














Unused
8388 words













D000



D300..D595
Type 2 data (working data)
662 words initialised to non-zero values

D596..D5BB
High RAM code
38 words


Unused
1060 words

D9E0..EFFF
Type 3 data
5664 words not initialised at startup













F000..F01B
Copy_PROM_to_RAM working copy
28 words


Unused
2020 words

F800..FFFF
Heap (Stack)
2048 words





Figure 3-1 Memory map for the Gyroless software.

Linked Ada and Assembler

The majority of the required changes to the software functionality have been implemented by producing either brand new procedures or new versions of existing procedures, written in Ada, which call existing procedures (as required) and which access either existing data or new data. The code, constant and data sections of these new tasks have been located at absolute addresses in an unused area of the ACU memory using CSECT linker directives. 

In order to maintain the correct placement of sections in the original linked software, it has been necessary to ensure that the literal pool size did not change. To achieve this an Assembler module has been introduced to hold new literals required by the new code. The names of the literals have been exported for use by the Ada procedures.

Thus it has been possible to link the complete system, with the result that the original code remains in its original locations.

The mode task tables, TM tables and TC tables (implemented in Assembler) are modified to refer to the addresses of the new procedures (see section 6.3.2). 

The values of the linked Ada and Assembler for loading into ACU memory are derived by loading the load module into the 1750A simulator and dumping the new code and constants to a file, thus generating a file containing address and data pairs. These values are not recorded in this document.

2. Unlinked Assembler

One small section of assembler has been written to implement a patch to the procedure Execute_PCPG (see section 6.3.10). This new code has been located in an unused area of memory.

3. Assembler Overlays

There are a few instances where overlay patches have been defined, where this has been more practicable than creating a modified version of the affected procedure. These are of several types:

· Changes to constants in tables (eg, CF_Table)

· Calls to new Ada procedures

· Over-writes with NOPs or branch instructions to skip redundant code

· A call of an Assembler procedure

The assembler over-lays are fully described in the following sections.

Mode transition table (CF_Table)

In the table below the changes with respect to the FM_2_3A software version required for this table are shown in bold. It is intended that the entire table will be uploaded as part of the Gyroless update to ensure that all previous changes to the table as a result of previous patches are over-written. This takes into account the need to unpatch the changes associated with Patch 7 part 1a and TvO patch 3 (see Appendix A).  

Address and data values are in hex.

Address
FM_2_3A value
Gyroless value
Comment

49A1
3621
3621
IAM -> IAM
permitted 

49A2
3621
3621
IAM -> SBM
permitted 

49A3
3621
319A
IAM -> ISA
inhibited

49A4
319A
319A
IAM -> FSA
inhibited

49A5
319A
319A
IAM -> RMW
inhibited

49A6
319A
319A
IAM -> CRP
inhibited

49A7
319A
319A
IAM -> CSP 
inhibited

49A8
319A
319A
IAM -> NM 
inhibited

49A9
319A
319A
SBM -> IAM 
inhibited

49AA
3621
3621
SBM -> SBM 
permitted 

49AB
3621
319A
SBM -> ISA 
inhibited

49AC
319A
319A
SBM -> FSA 
inhibited

49AD
319A
319A
SBM -> RMW 
inhibited

49AE
319A
3621
SBM -> CRP 
permitted (no check required)

49AF
319A
319A
SBM -> CSP
inhibited

49B0
319A
319A
SBM -> NM 
inhibited

49B1
319A
319A
ISA -> IAM 
inhibited

49B2
3621
319A
ISA -> SBM 
inhibited

49B3
3621
319A
ISA -> ISA 
inhibited

49B4
3235
319A
ISA -> FSA 
inhibited

49B5
319A
319A
ISA -> RMW 
inhibited

49B6
319A
319A
ISA -> CRP 
inhibited

49B7
319A
319A
ISA -> CSP 
inhibited

49B8
319A
319A
ISA -> NM 
inhibited

49B9
319A
319A
FSA -> IAM 
inhibited

49BA
319A
319A
FSA -> SBM 
inhibited

49BB
319A
319A
FSA -> ISA 
inhibited

49BC
3621
319A
FSA -> FSA 
inhibited

49BD
3621
319A
FSA ->RMW 
inhibited

49BE
319A
319A
FSA -> CRP 
inhibited

49BF
319A
319A
FSA -> CSP 
inhibited

49C0
319A
319A
FSA -> NM 
inhibited

49C1
319A
319A
RMW -> IAM 
inhibited

49C2
319A
319A
RMW -> SBM 
inhibited

49C3
319A
319A
RMW -> ISA 
inhibited

49C4
319A
319A
RMW -> FSA 
inhibited

49C5
3621
3621
RMW -> RMW permitted 

49C6
319A
6B0D
RMW -> CRP 
Call Perform_CF9

49C7
3621
319A
RMW -> CSP
inhibited

49C8
3240
6AD3
RMW -> NM
Call Perform_CF6

49C9
319A
319A
CRP -> IAM
inhibited

49CA
319A
319A
CRP -> SBM
inhibited

49CB
319A
319A
CRP -> ISA
inhibited

49CC
319A
319A
CRP -> FSA
inhibited

49CD
319A
6ADD
CRP -> RMW
Call Perform_CF7_8

49CE
319A
6B0D
CRP -> CRP
Call Perform_CF9

49CF
319A
319A
CRP -> CSP
inhibited

49D0
319A
319A
CRP -> NM
inhibited

49D1
319A
319A
CSP -> IAM
inhibited

49D2
319A
319A
CSP -> SBM
inhibited

49D3
319A
319A
CSP -> ISA
inhibited

49D4
319A
319A
CSP -> FSA
inhibited

49D5
325F
319A
CSP -> RMW
inhibited

49D6
319A
319A
CSP -> CRP
inhibited

49D7
3621
319A
CSP -> CSP
inhibited

49D8
319A
319A
CSP -> NM
inhibited

49D9
319A
319A
NM -> IAM
inhibited

49DA
319A
319A
NM -> SBM
inhibited

49DB
319A
319A
NM -> ISA
inhibited

49DC
319A
319A
NM -> FSA
inhibited

49DD
3621
3621
NM -> RMW
permitted 

49DE
319A
6B0D
NM -> CRP 
Call Perform_CF9

49DF
319A
319A
NM -> CSP
inhibited

49E0
3621
3621
NM -> NM
permitted 

Notes

The procedure addresses in the table are as follows:

3621
Null_Proc (i.e. transition permitted with no checks)

319A
Report_Bad_Transition

3235
Perform_CF3

3240
Perform_CF4

325F
Perform_CF5

6AD3
Perform_CF6

6ADD
Perform_CF7_8

6B0D
Perform_CF9

Scheduler Tables for Mode 1, 4, 5 and 7

The following sections give the revised scheduler tables for the SBM, CRP, RMW and NM modes.  Two tables are shown for each mode. 

The first table represents the design of the mode task table, showing task names and the phase and period in decimal. In this table, tasks which have been replaced or moved with respect to the FM_2_3A design are shown in bold. Similarly, changes in phase or period are shown in bold. The ‘slot in cycle’ shows the slot in a 5-slot cycle in which the task may run. ‘x’ indicates tasks which run with a period of 50ms or less (ie, they run in every cycle), ‘o’ indicates tasks whose periods are greater than 50ms (ie, they do not run in every cycle).

The second table shows the changes to the values in the table in ACU memory. Address and data values are in hex. Where no entry is given in the ‘Gyroless value’ column, the value from the ‘FM_2_3A value’ column should be used (i.e. these locations need not be patched). 

3.1.1 Mode 1 (SBM)

Index
Object
Task
Phase
Period
Slot in cycle:
1
2
3
4
5

0
ASW_Control
Check_Mode
1
1

x
x
x
x
x

1
ASW_Control
Perform_TF2_Part2
1
-1







2
HK
Synchronise_ASW_to_TM
-1
-1







3
SWS_Functions
Read_FPSS
2
10


o




4
GL_Data_Init
Init_Gyroless_Data
1
-1







5
TC
Handle_ASW_TC
1
5

x





6
HK_GL
Report_Immediates
3
50



o



7
Attitude_Control
Acquire_SSU_Data
3
10



o



8
Attitude_Control
Perform_SSU7
1
1

x
x
x
x
x

9
Attitude_Control
Acquire_Wheel_Speeds
1
5

x





10
SWS_Functions
Process_FPSS_Data
5
10





o

11
SWS_Functions
Handle_OS_TC
1
5

x





12
Sensor_Proc._GL
Filter_Wheel_Speeds
2
5


x




13
Attitude_Control
Maintain_Wheel_Speeds
5
5





x

14
Attitude_Control
Send_Wheel_Commands
5
5





x

15-33
SWS_Functions
Null_Proc
-1
-1







34
SWS_Functions
Command_SSU
1
1

x
x
x
x
x

35
HK_GL
Report_CRS_vars 
155
500





o

36
HK
Report_SAS_Common_Fn_vars
165
500





o

37
HK
Report_Wheel_Common_Fn_vars
185
500





o

38
HK_GL
Report_GL_Sensor_TM_1 
205
500





o

39
HK
Report_FPSS_Common_Fn_vars
225
500





o

40
HK
Report_SSU_Common_Fn_vars
245
500





o

41
HK
Report_RSL_Common_Fn_vars
275
500





o

42
HK_GL
Report_SSU_Status_Words_GL
295
500





o

43
HK
Report_Control_Star_Data
315
500





o

44
HK
Report_Roll_Off_Pointing_Limit
335
500





o

45
HK
Report_Slew_vars
355
500





o

46
HK
Report_Control_law_outputs
375
500





o

47
Attitude_Control
Perform_TC_Thruster_Command
4
10




o


48
Attitude_Control
Download_SSU
1
1

x
x
x
x
x

49
HK_GL
Report_GL_Sensor_TM_2 
215
500





o

50
HK
Report_Roll_TM_Offset
395
500





o

51-55
SWS_Functions
Null_Proc
-1
-1







56
SWS_Functions
Request_SSU_BRD
50
50





o

57
SWS_Functions
Request_FPSS_BRD
5
5





x

58
SWS_Functions
Null_Proc
-1
-1







59
ASW_Control
Perform_Transition
100
100





o

60
SWS_Functions
Null_Proc
-1
-1







Spacing of period-500 tasks:

|..............................|.|...|...|.|.|...|.....|...|...|...|...|...|...|....................|

0                                                                                           5sec

Slot
Address (hex)
FM_2_3A value (hex)
Gyroless value (hex)
Comment

0
44A0
 3156

Check_Mode


44A1
 0001




44A2
 0001



1
44A3
 3222

Perform_TF2_Part2


44A4
 0001




44A5
 FFFF



2
44A6
 2F35

Synchronise_ASW_to_TM


44A7
 FFFF




44A8
 FFFF



3
44A9
 08CA

Read_FPSS


44AA
 0002




44AB
 000A



4
44AC
 0948
 7300
Init_Gyroless_Data (replaces Read_IRU_Roll_Data)


44AD
 0002
 0001



44AE
 0014
 FFFF


5
44AF
 1559

Handle_ASW_TC


44B0
 0001




44B1
 0005



6
44B2
 2F3D
 6B24
Report_Immediates (replaces Report_ARD)


44B3
 0003




44B4
 0032



7
44B5
 2AC7

Acquire_SSU_Data


44B6
 0003




44B7
 000A



8
44B8
 2D5F

Perform_SSU7


44B9
 0001




44BA
 0001



9
44BB
 2B48
 23A1
Acquire_Wheel_Speeds (moved from slot 49)


44BC
 0004
 0001
(replaces Process_IRU_Data)


44BD
 0014
 0005


10
44BE
 2B8E

Process_FPSS_Data


44BF
 0005




44C0
 000A



11
44C1
 1126

Handle_OS_TC


44C2
 0001




44C3
 0005



12
44C4
 3621
 6078
Filter_Wheel_Speeds


44C5
 FFFF
 0002



44C6
 FFFF
 0005


13
44C7
 3621
 2334
Maintain_Wheel_Speeds


44C8
 FFFF
 0005



44C9
 FFFF
 0005


14
44CA
 3621
 2363
Send_Wheel_Commands


44CB
 FFFF
 0005



44CC
 FFFF
 0005


15
44CD
 3621

Null_Proc


44CE
 FFFF




44CF
 FFFF



16
44D0
 3621

Null_Proc


44D1
 FFFF




44D2
 FFFF



17
44D3
 3621

Null_Proc


44D4
 FFFF




44D5
 FFFF



18
44D6
 3621

Null_Proc


44D7
 FFFF




44D8
 FFFF



19
44D9
 3621

Null_Proc


44DA
 FFFF




44DB
 FFFF



20
44DC
 3621

Null_Proc


44DD
 FFFF




44DE
 FFFF



21
44DF
 3621

Null_Proc


44E0
 FFFF




44E1
 FFFF



22
44E2
 3621

Null_Proc


44E3
 FFFF




44E4
 FFFF



23
44E5
 3621

Null_Proc


44E6
 FFFF




44E7
 FFFF



24
44E8
 3621

Null_Proc


44E9
 FFFF




44EA
 FFFF



25
44EB
 3621

Null_Proc


44EC
 FFFF




44ED
 FFFF



26
44EE
 3621

Null_Proc


44EF
 FFFF




44F0
 FFFF



27
44F1
 3621

Null_Proc


44F2
 FFFF




44F3
 FFFF



28
44F4
 3621

Null_Proc


44F5
 FFFF




44F6
 FFFF



29
44F7
 3621

Null_Proc


44F8
 FFFF




44F9
 FFFF



30
44FA
 3621

Null_Proc


44FB
 FFFF




44FC
 FFFF



31
44FD
 3621

Null_Proc


44FE
 FFFF




44FF
 FFFF



32
4500
 3621

Null_Proc


4501
 FFFF




4502
 FFFF



33
4503
 3621

Null_Proc


4504
 FFFF




4505
 FFFF



34
4506
 0A21

Command_SSU


4507
 0001




4508
 0001



35
4509
 2F67
  6B58
Report_CRS_vars


450A
 009B




450B
 01F4



36
450C
 2F77

Report_SAS_Common_Fn_vars


450D
 00A5




450E
 01F4



37
450F
 2F87

Report_Wheel_Common_Fn_vars


4510
 00B9




4511
 01F4



38
4512
 2F97
 6BB6
Report_GL_Sensor_TM_1


4513
 00CD




4514
 01F4



39
4515
 2FD7

Report_FPSS_Common_Fn_vars


45
 00E1




4517
 01F4



40
4518
 2FE8

Report_SSU_Common_Fn_vars


4519
 00F5




451A
 01F4



41
451B
 3006

Report_RSL_Common_Fn_vars


451C
 0113




451D
 01F4



42
451E
 3016
 6CAA
Report_SSU_Status_Words_GL


451F
 0127




4520
 01F4



43
4521
 307F

Report_Control_Star_Data


4522
 013B




4523
 01F4



44
4524
 30B0

Report_Roll_Off_Pointing_Limit


4525
 014F




4526
 01F4



45
4527
 30C7

Report_Slew_Vars


4528
 0163




4529
 01F4



46
452A
 30DE

Report_Control_law_outputs


452B
 0177




452C
 01F4



47
452D
 23DA

Perform_TC_Thruster_Command


452E
 0004




452F
 000A



48
4530
 2E1A

Download_SSU


4531
 0001




4532
 0001



49
4533
 23A1
 6C3D
Report_GL_Sensor_TM_2


4534
 0001
 00D7



4535
 0014
 01F4


50
4536
 30EE

Report_Roll_TM_Offset


4537
 018B




4538
 01F4



51
4539
 3621
 3621
Null_Proc (unpatch Tvo patch 1b)


453A
 FFFF
 FFFF



453B
 FFFF
 FFFF


52
453C
 3621
 3621
Null_Proc (unpatch Tvo patch 1b)


453D
 FFFF
 FFFF



453E
 FFFF
 FFFF


53
453F
 3621

Null_Proc


4540
 FFFF




4541
 FFFF



54
4542
 3621

Null_Proc


4543
 FFFF




4544
 FFFF



55
4545
 3621

Null_Proc


4546
 FFFF




4547
 FFFF



56
4548
 0A99

Request_SSU_BRD


4549
 0032




454A
 0032



57
454B
 0A8C

Request_FPSS_BRD


454C
 0005




454D
 0005



58
454E
 0A7F
3621
Null_Proc


454F
 0014
FFFF



4550
 0014
FFFF


59
4551
 31B7

Perform_Transition


4552
 0064




4553
 0064



60
4554
 3621

Null_Proc


4555
 FFFF




4556
 FFFF



Note that this table includes the unpatching of the task control blocks in slots 51 and 52 required in order to unpatch ‘Tv0 patch 1b’ (see Appendix A). 

3.1.2 Mode 4 (RMW)

Index
Object
Task
Phase
Period
Slot in Cycle
1
2
3
4
5

0
ASW_Control
Check_Mode
1
5

x





1
ASW_Control_GL
Initialise_RMW_GL
1
-1







2
HK
Synchronise_ASW_to_TM
-1
-1







3
SWS_Functions
Null_Proc
-1
-1







4
SWS_Functions
Null_Proc
-1
-1







5
TC
Handle_ASW_TC
6
5

x





6
HK_GL
Report_Immediates
1
50

o





7
Attitude_Control
Acquire_Wheel_Speeds
1
5

x





8
Sensor_Proc._GL
Filter_Wheel_Speeds
2
5


x




9
Control_Laws_GL
Perform_Attitude_Manoeuvre
2
5


x




10
SWS_Functions
Read_FPSS
3
5



x



11
Attitude_Control
Acquire_SSU_Data
2
10


o




12
Attitude_Control_GL
SSU_SEU_Check
2
50


o




13
Attitude_Control_GL
Perform_SSU3_GL
3
50



o



14
Sensor_Proc._GL
Perform_Hx_Monitoring
2
50


o




15
Attitude_Control
Process_FPSS_Data
3
5



x



16
Attitude_Control
Perform_SSU7
1
1

x
x
x
x
x

17
Control_Laws_GL
Calculate_Mode4_Torques_Roll_GL
4
50




o


18
Attitude_Control
Calculate_Mode4_Torques_Pitch
4
5




x


19
Attitude_Control
Calculate_Mode4_Torques_Yaw
4
5




x


20
Attitude_Control
Compute_Control_Law_Torques
5
5





x

21
Attitude_Control
Send_Wheel_Commands
5
5





x

22
Attitude_Control
Perform_SSU8
5
50





o

23
Control_Laws_GL
Perform_RSL_Common_Fn_GL
93
100



o



24
SWS_Functions
Handle_OS_TC
6
5

x





25-33
SWS_Functions
Null_Proc
-1
-1







34
SWS_Functions
Command_SSU
1
1

x
x
x
x
x

35
HK_GL
Report_CRS_vars 
155
500





o

36
HK
Report_SAS_Common_Fn_vars
165
500





o

37
HK
Report_Wheel_Common_Fn_vars
185
500





o

38
HK_GL
Report_GL_Sensor_TM_1 
205
500





o

39
HK
Report_FPSS_Common_Fn_vars
225
500





o

40
HK
Report_SSU_Common_Fn_vars
245
500





o

41
HK
Report_RSL_Common_Fn_vars
275
500





o

42
HK_GL
Report_SSU_Status_Words_GL
295
500





o

43
HK
Report_Control_Star_Data
315
500





o

44
HK
Report_Roll_Off_Pointing_Limit
335
500





o

45
HK
Report_Slew_vars
355
500





o

46
HK
Report_Control_law_outputs
375
500





o

47
Attitude_Control
Perform_TC_Thruster_Command
4
10




o


48
Attitude_Control
Download_SSU
1
1

x
x
x
x
x

49
HK
Report_Roll_TM_Offset
395
500





o

50
HK_GL
Report_GL_Sensor_TM_2 
215
500





o

51
Sensor_Proc._GL
Recalculate_RSL_Offsets
6003
6000



o



52-55
SWS_Functions
Null_Proc
-1
-1







56
SWS_Functions
Request_SSU_BRD
50
50





o

57
SWS_Functions
Request_FPSS_BRD
5
5





x

58
SWS_Functions
Null_Proc
-1
-1







59
ASW_Control
Perform_Transition
100
100





o

60
SWS_Functions
Null_Proc
-1
-1







Spacing of period-500 tasks:
 |..............................|.|...|...|.|.|...|.....|...|...|...|...|...|...|....................|


0                                                                                           5sec

Slot
Address (hex)
FM_2_3A value (hex)
Gyroless value (hex)
Comment

0
46C5
 3156

Check_Mode


46C6
 0001




46C7
 0005



1
46C8
 32BF
658A
Initialise_RMW_GL


46C9
 0001




46CA
 FFFF



2
46CB
 2F35

Synchronise_ASW_to_TM


46CC
 FFFF




46CD
 FFFF



3
46CE
 23D3
3621
Null_Proc


46CF
 0001
FFFF



46D0
 FFFF
FFFF


4
46D1
 3621

Null_Proc


46D2
 FFFF




46D3
 FFFF



5
46D4
 1559

Handle_ASW_TC


46D5
 0006




46D6
 0005



6
46D7
 2F3D
 6B24
Report_Immediates


46D8
 0001




46D9
 0032



7
46DA
 1BC2
 23A1
Acquire_Wheel_Speeds


46DB
 0002
 0001



46DC
 0032
 0005


8
46DD
 1C76
 6078
Filter_Wheel_Speeds


46DE
 0002
 0002



46DF
 0005
 0005
(unpatch Patch 7 part 3a )

9
46E0
 0948
 686F
Perform_Attitude_Manoeuvre


46E1
 0003
 0002



46E2
 0014
 0005


10
46E3
 08CA
 08CA
Read_FPSS


46E4
 0003
 0003



46E5
 0005
 0005


11
46E6
 2AC7
 2AC7
Acquire_SSU_Data (unpatch Patch 7 part 3a )


46E7
 0002
 0002



46E8
 000A
 000A


12
46E9
 2CA1
 6357
SSU_SEU_Check


46EA
 0003
 0002



46EB
 0032
 0032


13
46EC
 23A1
 61B7
Perform_SSU3_GL


46ED
 0001
 0003



46EE
 0005
 0032


14
46EF
 2B48
 630F
Perform_Hx_Monitoring


46F0
 0003
 0002



46F1
 0014
 0032


15
46F2
 2B8E
 2B8E
Process_FPSS_Data


46F3
 0003
 0003



46F4
 0005
 0005


16
46F5
 2D5F
 2D5F
Perform_SSU7


46F6
 0001
 0001



46F7
 0001
 0001


17
46F8
 1D13
 6707
Calculate_Mode4_Torques_Roll_GL


46F9
 0004
 0004
(NB: linker symbol is ..Calc_M4_Torques_Roll_GL)


46FA
 0005
 0032


18
46FB
 1D65

Calculate_Mode4_Torques_Pitch


46FC
 0004




46FD
 0005



19
46FE
 1DF5

Calculate_Mode4_Torques_Yaw


46FF
 0004




4700
 0005



20
4701
 243B

Compute_Control_Law_Torques


4702
 0005




4703
 0005



21
4704
 2363

Send_Wheel_Commands


4705
 0005




4706
 0005



22
4707
 2E07

Perform_SSU8


4708
 0005




4709
 0032



23
470A
 200B
 69F2
Perform_RSL_Common_Fn_GL


470B
 005D




470C
 0064



24
470D
 1126

Handle_OS_TC


470E
 0006




470F
 0005



25
4710
 3621

Null_Proc


4711
 FFFF




4712
 FFFF



26
4713
 3621

Null_Proc


4714
 FFFF




4715
 FFFF



27
47
 3621

Null_Proc


4717
 FFFF




4718
 FFFF



28
4719
 3621

Null_Proc


471A
 FFFF




471B
 FFFF



29
471C
 3621

Null_Proc


471D
 FFFF




471E
 FFFF



30
471F
 3621

Null_Proc


4720
 FFFF




4721
 FFFF



31
4722
 3621

Null_Proc


4723
 FFFF




4724
 FFFF



32
4725
 3621

Null_Proc


4726
 FFFF




4727
 FFFF



33
4728
 3621

Null_Proc


4729
 FFFF




472A
 FFFF



34
472B
 0A21

Command_SSU


472C
 0001




472D
 0001



35
472E
 2F67
 6B58
Report_CRS_vars


472F
 009B




4730
 01F4



36
4731
 2F77

Report_SAS_Common_Fn_vars


4732
 00A5




4733
 01F4



37
4734
 2F87

Report_Wheel_Common_Fn_vars


4735
 00B9




4736
 01F4



38
4737
 2F97
 6BB6
Report_GL_Sensor_TM_1


4738
 00CD




4739
 01F4



39
473A
 2FD7

Report_FPSS_Common_Fn_vars


473B
 00E1




473C
 01F4



40
473D
 2FE8

Report_SSU_Common_Fn_vars


473E
 00F5




473F
 01F4



41
4740
 3006

Report_RSL_Common_Fn_vars


4741
 0113




4742
 01F4



42
4743
 3016
 6CAA
Report_SSU_Status_Words_GL


4744
 0127




4745
 01F4



43
4746
 307F

Report_Control_Star_Data


4747
 013B




4748
 01F4



44
4749
 30B0

Report_Roll_Off_Pointing_Limit


474A
 014F




474B
 01F4



45
474C
 30C7

Report_Slew_Vars


474D
 0163




474E
 01F4



46
474F
 30DE

Report_Control_law_outputs


4750
 0177




4751
 01F4



47
4752
 23DA

Perform_TC_Thruster_Command


4753
 0004




4754
 000A



48
4755
 2E1A

Download_SSU


4756
 0001




4757
 0001



49
4758
 30EE

Report_Roll_TM_Offset


4759
 018B




475A
 01F4



50
475B
 3621
 6C3D
Report_GL_Sensor_TM_2


475C
 FFFF
 00D7



475D
 FFFF
 01F4


51
475E
 3621
 6385
Recalculate_RSL_Offsets


475F
 FFFF
 1773



4760
 FFFF
 1770


52
4761
 3621

Null_Proc


4762
 FFFF




4763
 FFFF



53
4764
 3621

Null_Proc


4765
 FFFF




4766
 FFFF



54
4767
 3621

Null_Proc


4768
 FFFF




4769
 FFFF



55
476A
 3621

Null_Proc


476B
 FFFF




476C
 FFFF



56
476D
 0A99

Request_SSU_BRD


476E
 0032




476F
 0032



57
4770
 0A8C

Request_FPSS_BRD


4771
 0005




4772
 0005



58
4773
 0A7F
3621
Null_Proc


4774
 0014
FFFF



4775
 0014
FFFF


59
4776
 31B7

Perform_Transition


4777
 0064




4778
 0064



60
4779
 3621

Null_Proc


477A
 FFFF




477B
 FFFF



The ‘Gyroless value’ column includes the unpatching of the slot 8 period and slot 11 task control block which were patched as part of Patch 7 part 3a (see Appendix A). For ease of operations all the values for slots 7 to 17 will be uploaded.

3.1.3 Mode 5 (CRP) (previously ‘Undefined’)
Index
Object
Task
Phase
Period
Slot in Cycle
1
2
3
4
5

0
GL_Data_Init
Init_Gyroless_Data
1
-1







1
ASW_Control
Check_Mode
1
5

x





2
HK
Synchronise_ASW_to_TM
-1
-1







3
ASW_Control_GL
Initialise_CRP
1
-1







4
SWS_Functions
Null_Proc
-1
-1







5
TC
Handle_ASW_TC
6
5

x





6
HK_GL
Report_Immediates
1
50

o





7
Attitude_Control
Acquire_Wheel_Speeds
1
5

x





8
Sensor_Proc._GL
Filter_Wheel_Speeds
2
5


x




9
Control_Laws_GL
Perform_Attitude_Manoeuvre
2
5


x




10
SWS_Functions
Read_FPSS
3
5



x



11
Attitude_Control
Process_FPSS_Data
3
5



x



12
SWS_Functions
Null_Proc
-1
-1







13
Attitude_Control
Acquire_SSU_Data
2
10


o




14
Attitude_Control
Perform_SSU7
1
1

x
x
x
x
x

15
SWS_Functions
Null_Proc
-1
-1







16
Control_Laws_GL
Calculate_Mode5_Roll_Angle_Error
4003
50



o



17
Control_Laws_GL
Calculate_Mode5_Torques_Roll
4004
50




o


18
Control_Laws_GL
Calculate_Mode5_Torques_Pitch
4
5




x


19
Control_Laws_GL
Calculate_Mode5_Torques_Yaw
4
5




x


20
Attitude_Control
Compute_Control_Law_Torques
5
5





x

21
Attitude_Control
Send_Wheel_Commands
5
5





x

22
SWS_Functions
Null_Proc
-1
-1







23
Sensor_Proc._GL
Perform_Hx_Monitoring
2
50


o




24
SWS_Functions
Handle_OS_TC
6
5

x





25-33
SWS_Functions
Null_Proc
-1
-1







34
SWS_Functions
Command_SSU
1
1

x
x
x
x
x

35
HK_GL
Report_CRS_vars 
155
500





o

36
HK
Report_SAS_Common_Fn_vars
165
500





o

37
HK
Report_Wheel_Common_Fn_vars
185
500





o

38
HK_GL
Report_GL_Sensor_TM_1 
205
500





o

39
HK
Report_FPSS_Common_Fn_vars
225
500





o

40
HK
Report_SSU_Common_Fn_vars
245
500





o

41
HK
Report_RSL_Common_Fn_vars
275
500





o

42
HK_GL
Report_SSU_Status_Words_GL
295
500





o

43
HK
Report_Control_Star_Data
315
500





o

44
HK
Report_Roll_Off_Pointing_Limit
335
500





o

45
HK
Report_Slew_vars
355
500





o

46
HK
Report_Control_law_outputs
375
500





o

47
Attitude_Control
Perform_TC_Thruster_Command
-1
-1







48
Attitude_Control
Download_SSU
1
1

x
x
x
x
x

49
HK
Report_Roll_TM_Offset
395
500





o

50
HK_GL
Report_GL_Sensor_TM_2 
215
500





o

51-55
SWS_Functions
Null_Proc
-1
-1







56
SWS_Functions
Request_SSU_BRD
50
50





o

57
SWS_Functions
Request_FPSS_BRD
5
5





x

58
SWS_Functions
Null_Proc
-1
-1







59
ASW_Control
Perform_Transition
100
100





o

60
SWS_Functions
Null_Proc
-1
-1







Spacing of period-500 tasks:
 |..............................|.|...|...|.|.|...|.....|...|...|...|...|...|...|....................|


0                                                                                          5sec

For CRP mode, the existing ‘Undefined’ mode task table has been employed (previously identical to the CSP table).

Slot
Address (hex)
FM_2_3A value (hex)
Gyroless value (hex)
Comment

0
477C
 3156
7300
Init_Gyroless_Data


477D
 0001
0001



477E
 0005
FFFF


1
477F
 3313
3156
Check_Mode


4780
 0001
0001



4781
 FFFF
0005


2
4782
 2F35
2F35
Synchronise_ASW_to_TM 


4783
 FFFF
FFFF



4784
 FFFF
FFFF


3
4785
 23C8
65CF
Initialise_CRP


4786
 0003
0001



4787
 FFFF
FFFF


4
4788
 23D3
3621
Null_Proc


4789
 0001
FFFF



478A
 FFFF
FFFF


5
478B
 1559
1559
Handle_ASW_TC


478C
 0001
0006



478D
 0005
0005


6
478E
 2F3D
6B24
Report_ Immediates  (replaces Report_ARD)


478F
 0001




4790
 0032



7
4791
 08CA
23A1
Acquire_Wheel_Speeds


4792
 0002
0001



4793
 0005
0005


8
4794
 0948
6078
Filter_Wheel_Speeds


4795
 0002
0002



4796
 0014
0005


9
4797
 2B48
686F
Perform_Attitude_Manoeuvre 


4798
 0003
0002



4799
 0014
0005


10
479A
 23A1
08CA
Read_FPSS


479B
 0001
0003



479C
 0005
0005


11
479D
 2B8E

Process_FPSS_Data


479E
 0003




479F
 0005



12
47A0
 2D5F
3621
Null_Proc


47A1
 0001
FFFF



47A2
 0001
FFFF


13
47A3
 1E85
2AC7
Acquire_SSU_Data


47A4
 0003
0002



47A5
 0014
000A


14
47A6
 1EB0
2D5F
Perform_SSU7


47A7
 0003
0001



47A8
 0005
0001


15
47A9
 1E96
3621
Null_Proc


47AA
 0003
FFFF



47AB
 0005
FFFF


16
47AC
 1EEB
6654
Calculate_Mode5_Roll_Angle_Error


47AD
 0003
0FA3
(nb: linker symbol is ..Calc_M5_Roll_Angle_Error)


47AE
 0005
0032


17
47AF
 248A
6747
Calculate_Mode5_Torques_Roll


47B0
 0003
0FA4
(nb: linker symbol is ..Calc_M5_Torques_Roll)


47B1
 00C8
0032


18
47B2
 259C
6792
Calculate_Mode5_Torques_Pitch


47B3
 0003
0004
(nb: linker symbol is ..Calc_M5_Torques_Pitch)


47B4
 00C8
0005


19
47B5
 25C9
67E4
Calculate_Mode5_Torques_Yaw


47B6
 0003
0004
(nb: linker symbol is ..Calc_M5_Torques_Yaw)


47B7
 00C8
0005


20
47B8
 25EC
243B
Compute_Control_Law_Torques


47B9
 0003
0005



47BA
 00C8
0005


21
47BB
 260F
2363
Send_Wheel_Commands


47BC
 0003
0005



47BD
 00C8
0005


22
47BE
 2632
3621
Null_Proc


47BF
 0003
FFFF



47C0
 00C8
FFFF


23
47C1
 2772
630F
Perform_Hx_Monitoring


47C2
 0003
0002



47C3
 00C8
0032


24
47C4
 2807
1126
Handle_OS_TC


47C5
 0003
0006



47C6
 00C8
0005


25
47C7
 289C
3621
Null_Proc


47C8
 0003
FFFF



47C9
 00C8
FFFF


26
47CA
 28BE
3621
Null_Proc


47CB
 0003
FFFF



47CC
 00C8
FFFF


27
47CD
 28E0
3621
Null_Proc


47CE
 0003
FFFF



47CF
 00C8
FFFF


28
47D0
 2902
3621
Null_Proc


47D1
 0003
FFFF



47D2
 00C8
FFFF


29
47D3
 296A
3621
Null_Proc


47D4
 0003
FFFF



47D5
 00C8
FFFF


30
47D6
 29A6
3621
Null_Proc


47D7
 0004
FFFF



47D8
 00C8
FFFF


31
47D9
 2334
3621
Null_Proc


47DA
 0005
FFFF



47DB
 0005
FFFF


32
47DC
 2AC7
3621
Null_Proc


47DD
 0005
FFFF



47DE
 000A
FFFF


33
47DF
 200B
3621
Null_Proc


47E0
 005D
FFFF



47E1
 0064
FFFF


34
47E2
 0A21

Command_SSU


47E3
 0001




47E4
 0001



35
47E5
 2F67
6B58
Report_CRS_Vars


47E6
 009B




47E7
 01F4



36
47E8
 2F77

Report_SAS_Common_Fn_vars


47E9
 00A5




47EA
 01F4



37
47EB
 2F87

Report_Wheel_Common_Fn_vars


47EC
 00B9




47ED
 01F4



38
47EE
 2F97
6BB6
Report_GL_Sensor_TM_1


47EF
 00CD




47F0
 01F4



39
47F1
 2FD7

Report_FPSS_Common_Fn_vars


47F2
 00E1




47F3
 01F4



40
47F4
 2FE8

Report_SSU_Common_Fn_vars


47F5
 00F5




47F6
 01F4



41
47F7
 3006

Report_RSL_Common_Fn_vars


47F8
 0113




47F9
 01F4



42
47FA
 3016
6CAA
Report_SSU_Status_Words_GL


47FB
 0127




47FC
 01F4



43
47FD
 307F

Report_Control_Star_Data


47FE
 013B




47FF
 01F4



44
4800
 30B0

Report_Roll_Off_Pointing_Limit


4801
 014F




4802
 01F4



45
4803
 30C7

Report_Slew_Vars


4804
 0163




4805
 01F4



46
4806
 30DE

Report_Control_Law_Outputs


4807
 0177




4808
 01F4



47
4809
 23DA

Perform_TC_Thruster_Command


480A
 0004
FFFF
Disabled


480B
 000A
FFFF


48
480C
 2E1A

Download_SSU


480D
 0001




480E
 0001



49
480F
 3621
30EE
Report_Roll_TM_Offset


4810
 FFFF
018B



4811
 FFFF
01F4


50
4812
 1126
6C3D
Report_GL_Sensor_TM_2


4813
 0001
00D7



4814
 0005
01F4


51
4815
 2363
3621
Null_Proc


48
 0005
FFFF



4817
 0005
FFFF


52
4818
 29EC
3621
Null_Proc


4819
 0005
FFFF



481A
 00C8
FFFF


53
481B
 30EE
3621
Null_Proc


481C
 018B
FFFF



481D
 01F4
FFFF


54
481E
 3621

Null_Proc


481F
 FFFF




4820
 FFFF



55
4821
 3621

Null_Proc


4822
 FFFF




4823
 FFFF



56
4824
 0A99

Request_SSU_BRD


4825
 0032




4826
 0032



57
4827
 0A8C

Request_FPSS_BRD


4828
 0005




4829
 0005



58
482A
 0A7F
3621
Null_Proc


482B
 0014
FFFF



482C
 0014
FFFF


59
482D
 31B7

Perform_Transition


482E
 0064




482F
 0064



60
4830
 3621

Null_Proc


4831
 FFFF




4832
 FFFF



3.1.4 Mode 7 (NM)

Index
Object
Task
Phase
Period
Cycle
1
2
3
4
5

0
ASW_Control
Check_Mode
1
5

x





1
ASW_Control_GL
Initialise_NM_GL
1
-1







2
HK
Synchronise_ASW_to_TM
-1
-1







3
Attitude_Control
Do_Mode7_Entry_Function
1
-1







4
Attitude_Control
Execute_PCPG
2
50


o




5
TC
Handle_ASW_TC
6
5

x





6
HK_GL
Report_Immediates
1
50

o





7
SWS_Functions
Read_FPSS
3
5



x



8
Attitude_Control
Acquire_SSU_Data
2
10


o




9
Attitude_Control_GL
SSU_SEU_Check
2
50


o




10
Attitude_Control_GL
Perform_SSU3_GL
3
50



o



11
Attitude_Control
Process_FPSS_Data
3
5



x



12
Attitude_Control
Perform_SSU7
1
1

x
x
x
x
x

13
Attitude_Control
Do_Mode7_Pitch_Ctl
4
5




x


14
Attitude_Control
Do_Mode7_Yaw_Ctl
4
5




x


15
Attitude_Control
Do_Mode7_Roll_Ctl
4
50




o


16
Attitude_Control
Compute_Control_Law_Torques
5
5





x

17
Attitude_Control
Send_Wheel_Commands
5
5





x

18
Attitude_Control
Perform_SSU8
5
50





o

19
Control_Laws_GL
Perform_RSL_Common_Fn_GL
93
100



o



20
SWS_Functions
Handle_OS_TC
6
5

x





21
Attitude_Control
Acquire_Wheel_Speeds
1
5

x





22
Sensor_Proc._GL
Filter_Wheel_Speeds
2
5


x




23
Control_Laws_GL
Perform_Attitude_Manoeuvre
2
5


x




24
Sensor_Proc._GL
Perform_Hx_Monitoring
2
50


o




25-33
SWS_Functions
Null_Proc
-1
-1







34
SWS_Functions
Command_SSU
1
1

x
x
x
x
x

35
HK_GL
Report_CRS_vars 
154
500




o


36
HK
Report_SAS_Common_Fn_vars
164
500




o


37
HK
Report_Wheel_Common_Fn_vars
184
500




o


38
HK_GL
Report_GL_Sensor_TM_1 
204
500




o


39
HK
Report_FPSS_Common_Fn_vars
224
500




o


40
HK
Report_SSU_Common_Fn_vars
244
500




o


41
HK
Report_RSL_Common_Fn_vars
274
500




o


42
HK_GL
Report_SSU_Status_Words_GL
294
500




o


43
HK
Report_Control_Star_Data
314
500




o


44
HK
Report_Roll_Off_Pointing_Limit
334
500




o


45
HK
Report_Slew_vars
354
500




o


46
HK
Report_Control_law_outputs
374
500




o


47
Attitude_Control
Perform_TC_Thruster_Command
-1
-1




x


48
Attitude_Control
Download_SSU
1
1

x
x
x
x
x

49
HK_GL
Report_GL_Sensor_TM_2 
214
500




o


50
Sensor_Proc._GL
Recalculate_RSL_Offsets
6003
6000



o



51
HK
Report_Roll_TM_Offset
394
500




o


52-55
SWS_Functions
Null_Proc
-1
-1







56
SWS_Functions
Request_SSU_BRD
50
50





o

57
SWS_Functions
Request_FPSS_BRD
5
5





x

58
SWS_Functions
Null_Proc
-1
-1







59
ASW_Control
Perform_Transition
100
100





o

60
SWS_Functions
Null_Proc
-1
-1







Spacing of period-500 tasks:
 |..............................|.|...|...|.|.|...|.....|...|...|...|...|...|...|....................|


0                                                                                           5sec

Slot
Address (hex)
FM_2_3A value (hex)
Gyroless value (hex)
Comment

0
48EA
 3156

Check_Mode


48EB
 0001




48EC
 0005



1
48ED
 333F
661C
Initialise_NM_GL


48EE
 0001




48EF
 FFFF



2
48F0
 2F35

Synchronise_ASW_to_TM


48F1
 FFFF




48F2
 FFFF



3
48F3
 1F08

Do_Mode7_Entry_Function


48F4
 0001




48F5
 FFFF



4
48F6
 2055

Execute_PCPG


48F7
 0002




48F8
 0032



5
48F9
 1559

Handle_ASW_TC


48FA
 0006




48FB
 0005



6
48FC
 2F3D
 6B24
Report_Immediates


48FD
 0001




48FE
 0032



7
48FF
 08CA

Read_FPSS


4900
 0003




4901
 0005



8
4902
 2AC7

Acquire_SSU_Data


4903
 0002




4904
 000A



9
4905
 220C
 6357
SSU_SEU_Check


4906
 0002




4907
 0032



10
4908
 2CA1
 61B7
Perform_SSU3_GL


4909
 0002
 0003
Phase changed from 2 to 3


490A
 0032



11
490B
 2B8E

Process_FPSS_Data


490C
 0003




490D
 0005



12
490E
 2D5F

Perform_SSU7


490F
 0001




4910
 0001



13
4911
 1F27

Do_Mode7_Pitch_Ctl


4912
 0004




4913
 0005



14
4914
 1FB9

Do_Mode7_Yaw_Ctl


4915
 0004




49
 0005



15
4917
 1F79

Do_Mode7_Roll_Ctl


4918
 0004




4919
 0032



16
491A
 243B

Compute_Control_Law_Torques


491B
 0005




491C
 0005



17
491D
 2363

Send_Wheel_Commands


491E
 0005




491F
 0005



18
4920
 2E07

Perform_SSU8


4921
 0005




4922
 0032



19
4923
 200B
 69F2
Perform_RSL_Common_Fn_GL


4924
 005D




4925
 0064



20
4926
 1126

Handle_OS_TC


4927
 0006




4928
 0005



21
4929
 3621
 23A1
Acquire_Wheel_Speeds (from slot 49)


492A
 FFFF
 0001



492B
 FFFF
 0005


22
492C
 3621
 6078
Filter_Wheel_Speeds


492D
 FFFF
 0002



492E
 FFFF
 0005


23
492F
 3621
 686F
Perform_Attitude_Manoeuvre


4930
 FFFF
 0002



4931
 FFFF
 0005


24
4932
 3621
 630F
Perform_Hx_Monitoring


4933
 FFFF
 0002



4934
 FFFF
 0032


25
4935
 3621

Null_Proc


4936
 FFFF




4937
 FFFF



26
4938
 3621

Null_Proc


4939
 FFFF




493A
 FFFF



27
493B
 3621

Null_Proc


493C
 FFFF




493D
 FFFF



28
493E
 3621

Null_Proc


493F
 FFFF




4940
 FFFF



29
4941
 3621

Null_Proc


4942
 FFFF




4943
 FFFF



30
4944
 3621

Null_Proc


4945
 FFFF




4946
 FFFF



31
4947
 3621

Null_Proc


4948
 FFFF




4949
 FFFF



32
494A
 3621

Null_Proc


494B
 FFFF




494C
 FFFF



33
494D
 3621

Null_Proc


494E
 FFFF




494F
 FFFF



34
4950
 0A21

Command_SSU


4951
 0001




4952
 0001



35
4953
 2F67
 6B58
Report_CRS_Vars


4954
 009A




4955
 01F4



36
4956
 2F77

Report_SAS_Common_Fn_vars


4957
 00A4




4958
 01F4



37
4959
 2F87

Report_Wheel_Common_Fn_vars


495A
 00B8




495B
 01F4



38
495C
 2F97
 6BB6
Report_GL_Sensor_TM_1


495D
 00CC




495E
 01F4



39
495F
 2FD7

Report_FPSS_Common_Fn_vars


4960
 00E0




4961
 01F4



40
4962
 2FE8

Report_SSU_Common_Fn_vars


4963
 00F4




4964
 01F4



41
4965
 3006

Report_RSL_Common_Fn_vars


4966
 0112




4967
 01F4



42
4968
 3016
 6CAA
Report_SSU_Status_Words_GL


4969
 0126




496A
 01F4



43
496B
 307F

Report_Control_Star_Data


496C
 013A




496D
 01F4



44
496E
 30B0

Report_Roll_Off_Pointing_Limit


496F
 014E




4970
 01F4



45
4971
 30C7

Report_Slew_Vars


4972
 0162




4973
 01F4



46
4974
 30DE

Report_Control_Law_Outputs


4975
 0176




4976
 01F4



47
4977
 23DA

Perform_TC_Thruster_Command


4978
 0004
FFFF
 Disabled


4979
 000A
FFFF


48
497A
 2E1A

Download_SSU


497B
 0001




497C
 0001



49
497D
 23A1
6C3D
Report_GL_Sensor_TM_2


497E
 0001
00D6



497F
 0014
01F4


50
4980
 0948
6385
Recalculate_RSL_Offsets


4981
 0002
1773



4982
 0014
1770


51
4983
 30EE

Report_Roll_TM_Offset


4984
 018A




4985
 01F4



52
4986
 3621

Null_Proc


4987
 FFFF




4988
 FFFF



53
4989
 3621

Null_Proc


498A
 FFFF




498B
 FFFF



54
498C
 3621

Null_Proc


498D
 FFFF




498E
 FFFF



55
498F
 3621

Null_Proc


4990
 FFFF




4991
 FFFF



56
4992
 0A99

Request_SSU_BRD


4993
 0032




4994
 0032



57
4995
 0A8C

Request_FPSS_BRD


4996
 0005




4997
 0005



58
4998
 0A7F
 3621
Null_Proc


4999
 0014
 FFFF



499A
 0014
 FFFF


59
499B
 31B7

Perform_Transition


499C
 0064




499D
 0064



60
499E
 3621

Null_Proc


499F
 FFFF




49A0
 FFFF



General Assembler Patches

This section documents the general assembler patches required to call the new procedures from the existing code and to make minor code modifications.

For ease of reference these patches are given identifiers of the form GU-AP-n, meaning Gyroless Update Assembler Patch n.

Address and data values are in hex.

3.1.5 GU-AP-1 : Calculate_Mode4_Torque_Pitch/Yaw

It is required to patch out the addition of the slew feedforward torques at the end of these procedures.  The general form of the code at present is:

Hz := 0.0;

if Slewing then

   for J in wheel_type loop

      Hz := Hz + WS_BM_Matrix(3,j) * Wheel_Speed(j);

   end loop;

end if;

T(Pitch) := Kp * (Yp_New + Yi_New) - Roll_Rate_Ref * Hz;
where Slewing is calculated at the beginning of the procedure, using the following code line:

--------------------------------------------------------------------------------

  259 |  1003 |       Slewing := Mode4_Data.Regular.Slew.Authorise AND

  259 |  1004 |          (SWS_Functions.Software_Time >= Actuator_Processing.Mode_Entry_Time

  259 |  1005 |              + SDT);

  259 |  1006 | 

--------------------------------------------------------------------------------

259.   000A   '  B1 C C                      SR        12,12

       000B   '  7E F 0    0000   X          SJS       15,E242$SOFTWARE_TIME

       000D   '  87 A 0                      DLR       10,0

       000E   '  86 0 0    0000   X          DL        0,E343$MODE_ENTRY_TIME

       0010   '  A6 0 F    0008   '          DA        0,SDT,15

       0012   '  F7 0 A                      DCR       0,10

       0013   '  79 02                       BGT       I15L

       0014   '  82 C 0                      LISP      12,1

       0015   '  E2 C 0    0007   X  I15L   AND       12,E341$MODE4_DATA+7

       0017   '  90 C F    000A   '          ST        12,SLEWING,15

--------------------------------------------------------------------------------

The second part above gives the equivalent assembler, generated by the compiler.  If the second line, at location offset B hex, is replaced by an unconditional branch to line 17 hex, then Slewing will always be set to zero.  Hence Hz will always be zero also.  This is the simplest change, being a 1 word patch for each procedure, and will save some computation time.  Further time could be saved by patching out the final multiplication and subtraction.  For the moment, however, the simplest approach will be taken.

It is required to branch unconditionally from 000B to 0017, a distance of C hex.  This requires an opcode of 740C hex.  The addresses are obtained by adding the offsets to the location of the procedures, found from the map file.

Address
Old value
New value

1D70
7EF0
740C

1E00
7EF0
740C

3.1.6 GU-AP-2 : TM_Buffers.Tables

The changes required here are to disable the entries which have been reused for the gyroless data - these are the ones previously used for IRU and PROS data.

Address
Old value
New value
Comment

37B0
005B
FFFF
91 -> -1

37B2
005B
FFFF
91 -> -1

37E7
0124
FFFF
292 -> -1

37E9
0124
FFFF
292 -> -1

3.1.7 GU-AP-3 : OS_TC_Table

This requires to be updated to call the new version of ABACU104.

Address
Old value
New value
Comment

3F71
 12CC

Execute_ABACU004

3F72
 146F

Execute_ABACU108

3F73
 1274

Execute_ABACU001

3F74
 1296

Execute_ABACU002

3F75
 12A9

Execute_ABACU003

3F76
 12D6

Execute_ABACU101

3F77
 1368

Execute_ABACU102

3F78
 138B

Execute_ABACU103

3F79
 13F0
6D0C
GL version of Execute_ABACU104

3F7A
 1443

Execute_ABACU105

3F7B
 1453

Execute_ABACU106

3F7C
 1232

Undefined

3.1.8 GU-AP-4 : TC.ASW_TC_Table

This must be modified to call the revised telecommand executables and to make any superseded commands undefined.

Address
Old value
New value
Comment

43D5
1583
6D5D
GL version of Execute_ABACU201

43D6
1232

Undefined

43D7
1613

Execute_ABACU203

43D8
1232

Undefined

43D9
1631
6E11
GL version of Execute_ABACU205

43DA
167B
6E43
GL version of Execute_ABACU206

43DB
1232

Undefined

43DC
1955
7170
GL version of Execute_ABACU215

43DD
1232

Undefined

43DE
16AE

Execute_ABACU209

43DF
16CC
6EA6
GL version of Execute_ABACU210

43E0
177F

Execute_ABACU211

43E1
1890
1232
Now undefined

43E2
18C1
6F5F
GL version of Execute_ABACU213

43E3
1912
7100
GL version of Execute_ABACU214

43E4
19C1
1232
Now undefined

43E5
1A25
7209
GL version of Execute_ABACU217

43E6
1A4D
725C
GL version of Execute_ABACU218

43E7
1AAF

Execute_ABACU219

43E8
1232

Undefined

3.1.9 GU-AP-5 : Ext_MemDump_Blocks

The changes required here are to adjust the sizes of the third and fourth blocks, to allow for the reuse of word 405 for the second copy of the Mode Status Word.

Address
Old value
New value
Comment

38A1
 0071



38A2
 0093



38A3
 007D
007C
125 -> 124

38A4
 007F
0080
127 -> 128

3.1.10 GU-AP-6 : OBDH_Interface_HK.Write_Common_TM_Data

This procedure, operating as a background task, loads a standard set of data into the TM packet.  The mode status word is now written to the packet as an immediate write, by a scheduled task, Report_Immediates, which replaces Report_ARD.  It is necessary, therefore, to patch out the part of the Write_Common_TM_Data procedure which writes the mode status word into the packet. In order to avoid the possibility of a multiple-word memory write being interrupted by the processing associated with TM packet generation, this patch is implemented as a single word patch by replacing the Write_Word call with a call to Null_Proc.

Address
Old value
New value
Comment

0F81
8247

LISP   R4,8

0F82
8030

L   R3,

0F83
E2BD

Current_Mode_Status_Word

0F84
7EF0

SJS   R15,

0F85
04C5
3621
Write_Word replaced by Null_Proc

3.1.11 GU-AP-7 : Perform_PWM5_R

It is necessary to ensure that the on time of thrusters 5 to 8 is set to zero.  This was also required in Patch 7 and will be carried out in the same way.

In Perform_PWM5_R we find


if (On_Time_a(n) < PROS_Data.Infrequent.Gamma* PROS_Data.Infrequent.Min_On_Time) then


   On_Time_a(n) := 0.0;


elseif ....

It is necessary to make the assignment unconditional.  This can be done by overwriting the jump after the test (which jumps round the assignment to 0.0) with a NOP (as done in the first part above).  This means that On_Time_a(n) will always be set to 0.0.  The existing structure will ensure that only the assignment to 0.0 will be carried out.
Address
Current value
New value
Notes

28AC
7805
FF00
BLE becomes a NOP

3.1.12 GU-AP-8 : Resetting of M7S_Maximum

M7S_Maximum needs to be reported and reset to zero after completion of the acquisition by the COBS of each TM format type 2 and type 3.2. This is achieved by patching the procedure Complete_TM_Gathering (which is called by during the servicing of Interrupt 13) such that it calls a new version of Reset_TM. A new Ada procedure, Reset_TM_GL, has been written to implement these changes.

In Complete_TM_Gathering, we find:

   32 |   183 |       AOCS_Units.Reset_TM;

   32 |   184 | 

--------------------------------------------------------------------------------

32.    0033   '  7E F 0    0000   X          SJS       15,E23$RESET_TM

Over-write with:

32.    0033   '  7E F 0    63C3   X          SJS       15,E23$RESET_TM_GL

Address
Current value
New value
Notes

0EAE
068E
63C3
Reset_TM_GL address

3.1.13 GU-AP-9 : Perform_TF14

Assignments to Gyro_Roll_Telem_Accum and SSU_Att_Telem_Flag need to be deleted. This was part of Patch 7 and needs to be repeated in the Gyroless update in the case where the update is performed following an ACU cold start.

--------------------------------------------------------------------------------

  561 |  2354 |    begin 

  561 |  2355 | 

  562 |  2356 |       Sensor_Processing.IRU_Data.Infrequent.Gyro_Roll_Telem_Accum

  562 |  2357 |          := Sensor_Processing.SSU_Data.Regular.Roll_Angle_Ref(

                               Sensor_Processing.SSU_Data.Regular.Control_Star)

  562 |  2358 |                - Sensor_Processing.Roll_Angle_Error_S;

  562 |  2359 | 

--------------------------------------------------------------------------------

562.   0003   '  80 2 0    0000   X          L         2,E342$SSU_DATA

       0005   '  A1 2 2                      AR        2,2

       0006   '  86 C 2    FFFF   X          DL        12,E342$SSU_DATA-1,2

       0008   '  B8 C 0    0000   X          FS        12,E342$ROLL_ANGLE_ERROR_S

       000A   '  96 C 0    0011   X          DST       12,E342$IRU_DATA+11

Over-write with:

562.   0003   '  FF 0 0                      NOP

          :      :                           :

       000B   '  FF 0 0                      NOP

--------------------------------------------------------------------------------

  563 |  2360 |       Sensor_Processing.IRU_Data.Regular.SSU_Attitude_Telem_Flag := False;

  563 |  2361 | 

--------------------------------------------------------------------------------

563.   000C   '  91 0 0    000A   X          STC       0,E342$IRU_DATA+A

Over-write with:

563.   000C   '  FF 0 0                      NOP

       000D   '  FF 0 0                      NOP

--------------------------------------------------------------------------------

Address
Current value
New value
Notes

21E5
8020
FF00
Over-write with NOP

21E6
E287
FF00
Over-write with NOP

21E7
A122
FF00
Over-write with NOP

21E8
86C2
FF00
Over-write with NOP

21E9
E286
FF00
Over-write with NOP

21EA
B8C0
FF00
Over-write with NOP

21EB
A209
FF00
Over-write with NOP

21EC
96C0
FF00
Over-write with NOP

21ED
E26C
FF00
Over-write with NOP

21EE
9100
FF00
Over-write with NOP

21EF
E265
FF00
Over-write with NOP

3.1.14 GU-AP-10 : Execute_PCPG

The sun off-pointing flag, Xaxis_Off_Pointing_Flag must be set TRUE whenever a PCPG profile is executing and the selected PCPG axis is either pitch of yaw. This is achieved by patching the Execute_PCPG procedure to call a new assembler procedure which sets the flag.

  471 |  1960 |             case Axis is

  471 |  1961 | 

  471 |  1962 |                when Roll =>

  471 |  1963 |                     ----

  471 |  1964 | 

  472 |  1965 |                   Angle := (Roll  => Reference_Angle,

  472 |  1966 |                             Pitch => 0.0,

  472 |  1967 |                             Yaw   => 0.0);

  472 |  1968 | 

  472 |  1969 |                when Pitch =>

  472 |  1970 |                     -----

  472 |  1971 | 

  Add line:                       FPSS_Common_Fn_Vars.Xaxis_Off_Pointing_Flag := True;

  473 |  1972 |                   Angle := (Roll  => 0.0,

  473 |  1973 |                             Pitch => Reference_Angle,

  473 |  1974 |                             Yaw   => 0.0);

  473 |  1975 | 

  473 |  1976 |                when Yaw =>

  473 |  1977 |                     ---

  473 |  1978 | 

  Add line:                       FPSS_Common_Fn_Vars.Xaxis_Off_Pointing_Flag := True;

  474 |  1979 |                   Angle := (Roll  => 0.0,

  474 |  1980 |                             Pitch => 0.0,

  474 |  1981 |                             Yaw   => Reference_Angle);

  474 |  1982 | 

--------------------------------------------------------------------------------

474.   0072   '  80 2 0    005C   X  I72L   L         2,E341$MODE7_DATA+5C  -- Case Axis

       0074   '  75 04                       BEZ       I78L                     -- when Roll

       0075   '  F2 2 0                      CISP      2,1

       0076   '  75 0F                       BEZ       I85L                     -- when Pitch

       0077   '  74 1D                       BR        I94L                     -- when Yaw

472.   0078   '  01 3 00             I78L   DLB       15,REFERENCE_ANGLE             

       0079   '  03 3 04                     DSTB      15,4

       007A   '  86 0 0    0000   X          DL        0,=(0/0)  . L1

       007C   '  03 3 06                     DSTB      15,4+2

       007D   '  03 3 08                     DSTB      15,4+4

       007E   '  85 2 0    005F   X          LIM       2,E341$MODE7_DATA+5F

       0080   '  82 3 5                      LISP      3,6

       0081   '  85 C F    0004   "          LIM       12,4,15

       0083   '  93 2 C                      MOV       2,12

       0084   '  74 1C                       BR        IA0L

473.   0085   '  86 0 0    0000   X  I85L   DL        0,=(0/0)  . L1   

Over-write with :

       0085      7E F 0    7700              SJS       15,GLPAT$PCPG_PATCH

       0087   '  03 3 0B                     DSTB      15,B

       0088   '  01 3 00                     DLB       15,REFERENCE_ANGLE

       0089   '  03 3 0D                     DSTB      15,B+2

       008A   '  86 0 0    0000   X          DL        0,=(0/0)  . L1

       008C   '  03 3 0F                     DSTB      15,B+4

       008D   '  85 2 0    005F   X          LIM       2,E341$MODE7_DATA+5F

       008F   '  82 3 5                      LISP      3,6

       0090   '  85 C F    000B   "          LIM       12,B,15

       0092   '  93 2 C                      MOV       2,12

       0093   '  74 0D                       BR        IA0L

474.   0094   '  86 0 0    0000   X  I94L   DL        0,=(0/0)  . L1        

Over-write with :

       0094      7E F 0    7700              SJS       15,GLPAT$PCPG_PATCH

       0096   '  03 3 12                     DSTB      15,12

       0097   '  03 3 14                     DSTB      15,12+2

       0098   '  01 3 00                     DLB       15,REFERENCE_ANGLE

       0099   '  03 3 16                     DSTB      15,12+4

       009A   '  85 2 0    005F   X          LIM       2,E341$MODE7_DATA+5F

       009C   '  82 3 5                      LISP      3,6

       009D   '  85 C F    0012   "          LIM       12,12,15

       009F   '  93 2 C                      MOV       2,12

--------------------------------------------------------------------------------

New code in patch area (PCPG_PATCH):

       7700      82 0 1                      LISP      0,1

                 90 0 0    0016   X          ST        0,E342$FPSS_COMMON_FN_VARS+

                 86 0 0    0000              DL        0,=(0/0)  . L1 

                 7F F 0                      URS       15

Address
Current value
New value
Notes

20DA
8600
7EF0
Sub-routine call

20DB
3F0D
7700
Address of PCPG_Patch (assembler)

20E9
8600
7EF0
Sub-routine call

20EA
3F0D
7700
Address of PCPG_Patch (assembler)




Assembler sub-routine PCPG_Patch: 
(this resides in the Gyroless unlinked code area)

7700
0000
8201
LISP

7701
0000
9000
ST

7702
0000
E286
Address of Xaxis_Off_Pointing_Flag 

7703
0000
8600
DL

7704
0000
3F0D
0.0 in literal pool

7705
0000
7FF0
URS

3.1.15 GU-AP-11 : Perform_SSU7

Two patches are required, one to set all stars ineligible at the start of mapping, another to set the control star number once a valid star is found. The first patch involves calling a new Ada procedure during the Inactive state of the Perform_SSU7 state cycle. The second patch involves calling another Ada procedure during the Check_Star_Validity state, in place of the call of Check_Star_Valid.

Patch required to Perform_SSU7

  313 |  1201 |          when Inactive => 

  313 |  1202 |               --------

  313 |  1203 | 

  314 |  1204 |             if SSU_Map_Pending then

  314 |  1205 | 

  315 |  1206 |                SSU7_State := Waiting;

Over-write with                Sensor_Processing_GL.Perform_SSU7_Patch_1;

  315 |  1207 |   
  316 |  1208 |             end if;

--------------------------------------------------------------------------------

314.   0007   '  80 2 0    0000   X  I7L    L         2,E342$SSU_MAP_PENDING

       0009   '  70 2 0    00A4   '          JC        EQ,IA4L

315.   000B   '  91 1 0    0000   X          STC       1,I342$SSU7_STATE

Over-write with: 7E F 0    6344              SJS       15,GL342$PERFORM_SSU7_PATCH1

       000D   '  70 7 0    00A4   '          JC        ALL,IA4L

317.   000F   '  B3 0 0    0000   X  IFL    DECM      1,E342$SSU_IDLE_COUNTER

318.   0011   '  80 2 0    0000   X          L         2,E342$SSU_IDLE_COUNTER

       0013   '  70 5 0    00A4   '          JC        NE,IA4L

--------------------------------------------------------------------------------

  335 |  1264 |          when Check_Star_Validity =>

  335 |  1265 |               -------------------

  335 |  1266 | 

  336 |  1267 |             Check_Star_Valid(1); -- check star 1

Over-write with             Sensor_Processing_GL.Perform_SSU7_Patch_2;

  336 |  1268 |    

  337 |  1269 |             SSU7_State := Clear_Buffer;

--------------------------------------------------------------------------------

335.   0046   '  91 4 0    0000   X          STC       4,I342$SSU7_STATE

       0048   '  74 5C                       BR        IA4L

336.   0049   '  82 3 0              I49L   LISP      3,1

       004A   '  7E F 0    0000   X          SJS       15,E342$CHECK_STAR_VALID

Over-write with  7E F 0    634E              SJS       15,GL342$PERFORM_SSU7_PATCH2

337.   004C   '  91 5 0    0000   X          STC       5,I342$SSU7_STATE

       004E   '  74 56                       BR        IA4L

Address
Current value
New value
Notes

2D6A
9110
7EF0
Sub-routine call

2D6B
AA1D
6344
Address of Perform_SSU7_Patch1

2DAA
2CCB
634E
Address of Perform_SSU7_Patch2

3.1.16 GU-AP-12 : Update the Software Build Identifier

It is desirable to update the software build identifier to indicate the new version of the software. The software build identifier has the form ‘dd-mmm-yyyy FM_m_n’ and is stored as a sequence of ASCII characters. 
The identifier of the current version of the Gyroless update is ‘13-JUL-1999 FM_3_C’.

Address
Current value
New value
Notes

0110
3137
3133
‘13’

0111
2D46
2D4A
‘-J’

0112
4542
554C
‘UL’

0113
2D31
2D31
‘-1’

0114
3939
3939
‘99’

0115
3420
3920
‘9 ’

0116
464D
464D
‘FM’

0117
5F32
5F33
‘_3’

0118 
5F33
5F43
‘_C’

Unpatching of existing patches

See Appendix A for an analysis of the existing patches to FM_2_3A and the need to unpatch as part of the Gyroless update.

3.1.17 GU-UP-1 : Unpatching of Do_Regular_Memory_Dump

It is desirable to unpatch the patch to Do_Regular_Memory_Dump which was introduced by Patch 5 (see Appendix A and RD(4)). The resetting of M7S_Maximum is now achieved in a different manner (see section 6.3.8).

Address
Current value
New value
Notes

1072
7070
9110
Replace JC 7,P5_ST5 with

1073
7025
AB3D
STC 1,Reg_MemDump_Performed

3.1.18 GU-UP-2 : Unpatching of Do_Mode7_Entry_Function

It is necessary to unpatch the patch to Do_Mode7_Entry_Function which was introduced by Patch 7 (see Appendix A and RD(6)).

Address
Current value
New value
Notes

1F0B
FF00
86C0
Replace NOPs with original code

1F0C
FF00
DBFC


1F0D
FF00
C860


1F0E
FF00
DBE6


1F0F
FF00
D8C0


1F10
FF00
DCA0


1F11
FF00
96C0


1F12
FF00
DC8A


3.1.19 GU-UP-3 : Unpatching of Perform_TF14

It is necessary to unpatch part of the patch to Perform_TF14 which was introduced by Patch 7 (see Appendix A and RD(6)).

Address
Current value
New value
Notes

21F0
FF00
86C0
Replace NOPs with original code

21F1
FF00
DCA0


21F2
FF00
C8C0


21F3
FF00
DC8A


21F4
FF00
D8C0


21F5
FF00
DBFC


21F6
FF00
96C0


21F7
FF00
DBE6


Outline sequence for uploading the Gyroless update

The following outline sequence shows the steps to follow in order to upload the Gyroless update. This will form the basis of a detailed patch procedure to be documented separately.

All new code is loaded into previously unused areas. No areas previously used for patch code or data are re-used (see figure 3-1).

Two initial configurations are envisaged : 

a)
FM_2_3A in RAM plus patches 5, 6 & 7 plus TvO’s patches in Normal mode with Type 2 TM selected.

b)
FM_2_3A in RAM with no patches in Standby Mode with Type 2 TM selected.

The sequence ensures that no new gyroless code is executed before the new gyroless variables are initialised. This ensures that the new variables reported in TM always have valid values. 
The sequence may be followed from either initial configuration.
Step
Description
Comment

 NUMAUTO 
Upload and verify the Gyroless linked code and constants
See section 4

 NUMAUTO 
Upload and verify the Gyroless unlinked code 
See section 5

 NUMAUTO 
Upload and verify the SBM task table
See section 6.2.1

 NUMAUTO 
Upload and verify the RMW task table
See section 6.2.2 

 NUMAUTO 
Upload and verify the CRP task table
See section 6.2.3  Over-lays the ‘Undefined’ task table.

 NUMAUTO 
Upload and verify the NM task table
See section 6.2.4

 NUMAUTO 
Upload and verify the new CF_Table
Over-lays the old table, including unpatching of Patch 7 part 1a and TvO patch 3. See section 6.1

 NUMAUTO 
Upload and verify the general assembler overlay patches (GU-AP-1..5, 7, 9..12)
See section 6.3.1-6.3.12
No telecommands should be sent to the ACU until the next step is completed.

 NUMAUTO 
If in NM, command the COBS to change the ACU mode to mode 5

No further ACU mode changes should be requested until the last step is completed.

 NUMAUTO 
If in SBM, command the COBS to toggle the ACU mode relay 5 to initiate a self-transition to SBM.
No further ACU mode changes should be requested until the last step is completed.

 NUMAUTO 
Upload and verify the general assembler overlay patches (GU-AP-6, 8)
See section 6.3.6 & 6.3.8.

 NUMAUTO 
If in CRP, upload and verify the areas of restored code  (GU-UP-1..3)
See section 6.4.1 and Appendix A Patch 5b. 
See section 6.4.2 and Appendix A Patch 7 part 4a
See section 6.4.3 and Appendix A Patch 7 part 4c.

 NUMAUTO 
-
ACU mode changes may now be requested.


Appendix A : Analysis of existing patches

Existing Patches to FM_2_3
Description
Action for Gyroless update

Patch 1 :
ABACU201 and ABACU210 errors
Affects procedures Execute_ABACU201 and Execute_ABACU210
The functional modifications introduced by Patch 1 have been incorporated in the new procedures created for the Gyroless update. No need to unpatch.

Patch 2 :
ABACU205 error
Affects procedure Perform_TF8.
The procedure affected by Patch 2 is no longer executed in the Gyroless software.
No need to unpatch.

Patch 3 :
SSU anomaly
Affects procedures Determine_Slew_Status and Perform_TF11
The procedures affected by Patch 3 are no longer executed in the Gyroless software. 
No need to unpatch.

Patch 4 :
RSL start time anomaly
Affects procedure Perform_RSL_Common_Fn
The functional modifications introduced by Patch 4 has been incorporated in the new procedure created for the Gyroless update. No need to unpatch.

Thruster correction
Optional deletion or modification of effective minimum off time
Affected procedures are not executed in the valid Gyroless modes. No need to unpatch.

Patch 5 :
SEU staircase filter
(a) Affects procedures Handle_SSU_SEU, Determine_Slew_Status and Do_mode7_SSU_SEU_Check
The modifications to Handle_SSU_SEU and Do_mode7_SSU_SEU_Check have been incorporated in new Gyroless procedures.  Determine_Slew_Status is no longer executed. No need to unpatch.


(b) Resetting of M7S_maximum implemented by patch to Do_Regular_Memory_Dump
This patch resets the old location used for M7S_maximum, which is replaced in the gyroless code. However, for independence from old patch code/data it is desirable to unpatch the two-word patch to Do_Regular_Memory_Dump. This is an OS task, so there is no danger of it executing while the two-word is being performed by TC.

Patch 6 :
Z-coord spike rejection
Affects procedure Preform_SSU3
The modifications have been incorporated in new Gyroless procedure

TvO patch 1 : 
Run-up wheels in SBM
(a) Acquire_Wheel_Speeds period changed in slot 49
Slot 49 already modified by SBM task table patch. No need to unpatch


(b) New TCBs for slots 51 & 52
Unpatch TCBs in slots 51 & 52.
Included in SBM task table patch.

TvO patch 2 :
Run-up wheels in ISA
Acquire_Wheel_Speeds period changed in slot 49 and new TCBs for slots 51, 52
Not required for Gyroless operation. No need to unpatch.

Patch 7 part 1 (a,b) :
SBM to FSA transition
(a) One word patch to CF_table
Unpatch (by replacing entire CF_Table)


(b) One-word patch to Initialise_FSA
No longer executed. No need to unpatch

Patch 7 part 2 (a..c) :
Inhibit FSA roll control
(a) One word patch to Read_IRU_Roll_Data
No longer executed. No need to unpatch


(b) Mode3_Data...A2 and Mode3_Data_Initial...A2 set to 0.0
Mode3_Data_Initial...A2 also set to 0.0 as part of gyroless data initialisation. 


(c) One word patch to Perform_PWM5_R
Included in Gyroless update (see assembler patch 7)

Patch 7 part 3 (a, b) :
RMW operation
(a) Replacement of original RMW roll controller by NM roll controller : 13 words changed in RMW task table slots 7..17.
Unpatch slot 8 period, and slot 11 TCB. Included in RMW task table patch.


(b) Modification of the mode entry conditions : One-word patch to Initialise_RMW and 25-word new procedure at 7080..7098
Initialise_RMW is replaced in the gyroless code. The patch_7 procedure is no used. No need to unpatch.

Patch 7 part 4 (a..c) :
RMW/NM transitions
(a) 8-word patch to Do_Mode7_Entry_function to over-write Mode7...Roll.Yi_old intialisation
Unpatch over-writing of Mode7...Roll.Yi_old  intialisation 


(b) 11-word patch to Perform_TF14 to over-write first two assignments with NOPs
Included in Gyroless update (see assembler patch 9)


(c) 8-word patch to Perform_TF14 to over-write Mode4...Roll.Yi_Old assignment with NOPs
Unpatch over-writing of Mode4...Roll.Yi_old  (roll) intialisation

TvO patch 3 :
RMW to FSA transition
One-word patch to CF_Table at 49C4
Unpatch (by replacing entire CF_Table)

Appendix B : Patching Constraints arising from Assembler patches

Assembler Patch
Patching constraints

GU-AP-1 Calculate_Mode4_Torque_Pitch  & Yaw
Only required in RMW mode, so does not affect CRP

GU-AP-2 : TM_Buffers.Table
The procedures which used these codes are no longer scheduled in any valid Gyroless mode. The patch is desirable for consistency with TM definition.

GU-AP-3 : OS_TC_Table
One-word patch re ABACU104. Do not send this TC until patch is complete.

GU-AP-4 : TC.ASW_TC_Table
10 one-word patches re ABACU 201, 205, 206, 215, 210, 213, 214, 217 & 218. Do not send these TCs until patch is complete.

GU-AP-5 : Ext_MemDump_blocks
Affects type 3.1 packet. Do not select this packet type until patch is complete.

GU-AP-6 : Write_Common_TM_Data
One-word patch to change address of called procedure. Prior to performing the patch, word 10 is reported by this task and again as an ‘immediate’ parameter by Report_Immediates. After performing the patch, word 10 is only reported by Report_Immediates. There will be no observable effect. The patch is desirable for consistency with TM definition. In order to ensure continuity of reporting of word 10, this patch must be done after Report_Immediates has begun to be executed (ie, after the task tables have been updated and a mode transition to a valid Gyroless mode has occured)

GU-AP-7 : Perform_PWM5_R
One-word patch. This task will not be executed in the valid Gyroless modes.

GU-AP-8 : Resetting of M7S_Maximum
One-word patch to Complete_TM_Gathering to call Reset_TM_GL instead of Reset_TM. Prior to performing the patch, the new M7S_Maximum will not be reported or reset. The relevant TM word in the packet will retain the value of the old definition of word 307 in the type 2 packet. After performing the patch, word 307 will reflect the initial value of M7S_maximum (which will not change in CRP mode). This patch must be done after M7S_maximum has been initialised.

GU-AP-9 : Perform_TF14
Only required for NM to RMW transition, so does not affect CRP

GU-AP-10 : Execute_PCPG
Only required in NM, so does not affect CRP 

GU-AP-11 : Perform_SSU7
Required for SSU mapping. 
Do not command SSU mapping until patch complete.

GU-AP-12 : SW build identifier
Does not affect code execution.

GU-UP-1 : Unpatching of Do_Regular_Memory_Dump
To avoid discontinuity in the reporting of the old M7S_maximum variable, it is desirable to perform this unpatching after the gyroless software initialisation.

GU-UP-2 : Unpatching of Do_Mode7_Entry_Function
Only required for transition to NM, so does not affect CRP 

GU-UP-3 : Unpatching of Perform_TF14
Only required for NM to RMW transition, so does not affect CRP
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