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Line # Spacecraft FoM BAT UVOT XRT TDRSS MALINDI MOC

A1

A2

A3

A4
 

A5

A6

 

A7

A8

BAT Detects 
GRB Alert 
Condition

Downlink GRB Alert 
Telemetry 

(BAGRBALERT)

BAT Attempts To 
Determine GRB 

Position

 GRB_Position 
 ACK/NACK Tlm 
(BAGRBPOSITION
)

Downlink GRB Position 
Telemetry 

(BAGRBPOSITION)

 Compute GRB 
Merit;  Compare
Merit Of Cand_AT 
With FoM_AT & 
FoM_PPT

 Receive & Route
 ToO Command To 
FoM

GRB_Alert 
Telemetry

(BAGRBALERT)

Uplink ToO 
Request 

Command 
To Spacecraft

Issue AT 
ACK/NACK Tlm 

(FoM Will/Will Not 
Observe AT)
FOM2OBSAT  

Downlink 
FOM2OBSAT
 TDRSS Tlm

If GRB Position  ACK 
or ToO, New 

GRB/ToO Becomes 
Cand_AT

Target Of 
Opportunity 

Request Cmd
(FOTOOREQUEST)
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Ack/Nack

Status Command
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Downlink GRB Alert 
Telemetry
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Downlink GRB 
Position Telemetry 
(BAGRBPOSITION) 
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Legend: Scroll=Subsystem Generated Message;  Rectangle=Subsystem Receipt of Message;  Rounded Rectangle=Subsystem Processing
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Line # Spacecraft FoM BAT UVOT XRT TDRSS MALINDI MOC

A9

A10

A11

B1

B2

 

B3

 

B4

B5

Target Is Viewable,  
Issue S/C ACK Cmd 
(FSLEWREQREPL

Y)

 S/C Slew Warning Telecommand  (SISLEWWARNING)  Received By All Instruments

UVOT Safes Self 
For Slew Then 
Replies With

(SACSLEWSAFER
EPLY)  cmd

Issue Next 
Observation Info 
Telecommand 

(FONEXTOBSINF
O)

S/C Begins  Slew 
To

 Target

If ACK (Will 
Observe AT), Rqst 
S/C Slew To New 

FoM_AT 
(SACSLEWREQUE

ST)

S/C ACS 
Determines If 

Target 
Is Viewable

Issue  Slew Warning 
Cmd 

(SISLEWWARNING)

If Target  Is Not
Viewable (S/C 
NACK), 
Go To Line C1

All Instruments Notified of "Begin Slew"  Status Via  ACS 5Hz (SISCATTITUDE) 
IS_SETTLED=False(0)             New Target Id/Obs Number Set in Telemetry

All Instruments Receive FONEXTOBSINFO Telecommand
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Information From   
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Downlink 
FONEXTOBSINFO In 

Hskping Tlm
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Legend: Scroll=Subsystem Generated Message;  Rectangle=Subsystem Receipt of Message;  Rounded Rectangle=Subsystem Processing
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Line # Spacecraft FoM BAT UVOT XRT TDRSS MALINDI MOC

B6

B7
  

B8

B9

 

B10

B11

B12

B13

B14

S/C Entering 
Constraint While 
Observing Target  

(FVIEW
CONSTRAINT)

S/C Waits For 
Next Slew Request 
Or View Constraint

Request Time 
When FOM_AT 

Constraint Expires 
(SACSLEWINFO)

S/C Settled On 
Target

S/C Within 10' 
of Target

All Instruments Notified of "Settled On Target" Slew Status Via SISCATTITUDE Telecommand
IS_SETTLED=True(1)

FoM Accumulating 
Tracking Data For 
Current Target

All Instruments Observing Target

 All Instruments Notified of "Within 10' Of Target" Slew Status Via SISCATTITUDE 
IS_IN_10_ARCMIN=True(1)

S/C ACK for 
FoM_AT Telemetry

(FOSC2OBSAT)

Downlink
FOSC2OBSAT
 In TDRSS Tlm
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Downlink
FOSC2OBSAT In 

Hskping Tlm 
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Generate "S/C 
Settled" Hskping 
Tlm  Packet For 
FOT Timeline

Downlink "S/C 
Settled" Hskping  

Telemetry For FOT 
Timeline
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XRT Burst Position Downlink XRT 
Burst Position 

Telemetry

BAT and UVOT Receive XRT Burst 
Position Telecommand
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All Instruments May Optionally Send Merit Update Telecommand 
(FOUPDMERITVAL) to FoM To Adjust the Merit of the AT

Update Merit 
Value Of AT

Legend: Scroll=Subsystem Generated Message;  Rectangle=Subsystem Receipt of Message;  Rounded Rectangle=Subsystem Processing
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Line # Spacecraft FoM BAT UVOT XRT TDRSS MALINDI MOC

B15

 

B16

B17

C1
 

C2

C3

 

C4

 

Target Not 
Viewable; 
Issue  FSLEW
REQREPLY 
Telecommand
(S/C Nack)

Downlink
FOSC2OBSAT 

TDRSS Tlm

FoM Requests 
S/C Slew To 
FoM_PPT 
(SACSLEW
REQUEST)

S/C Responds With 
Time When 
Constraint Ends
(FSLEWINFO
REPLY)

S/C Continues To 
Observe Current 

Target

When Constraint 
Expires, Request 
S/C Slew Back To 
FoM_AT.  (See 
Line A10)  

Issue 
S/C NACK For 
FoM_AT Msg

(FOSC2OBSAT)

When Constraint 
Expires, Issue S/C 

Slew Request 
Again. (Back To 

Line A10)  

Spacecraft NACK on FoM_AT Slew Request (Target Not Viewable) .  Continuation From Line A11.

FoM Receives 
FSLEWREQREPLY

With Time When 
Target Will Be 

Viewable 
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S/C slews to 
FoM_PPT or Safe 
Target If FoM Rqst 
Not In Time
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Legend: Scroll=Subsystem Generated Message;  Rectangle=Subsystem Receipt of Message;  Rounded Rectangle=Subsystem Processing
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Line # Spacecraft FoM BAT UVOT XRT TDRSS MALINDI MOC

A1

A2

 
A3

A4

A5

A6

B1

 
B2

B3

Stored
Cmd
Table

Compare PPT 
Merit With Merit of 

Current AT

Uplink PPT 
Observation

Schedule

Prepare PPT
Observation

Schedule

Request S/C
Slew To PPT
(SACSLEW
REQUEST)

PPT Is Viewable, 
Issue S/C ACK 
For Slew Request
(FSLEWREQ
REPLY)

S/C ACS 
Determines If PPT 

Viewable

Issue S/C Slew
Warning Message
(SISLEWWARNING) All Instruments Receive SISLEWWARNING Telecommand

UVOT Safes Self 
For Slew Then 
Replies With
(SACSLEWSAFE
REPLY)

If PPT Is Not 
Viewable,

 Go To Line D1
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Specified Time
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FoM Receives And 
Processes 

(FSLEWREQREPL
Y)  From S/C

SACSLEWSAFE
  REPLY 
  Cmd Received 
  From UVOT
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Legend: Scroll=Subsystem Generated Message;  Rectangle=Subsystem Receipt of Message;  Rounded Rectangle=Subsystem Procesing
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Line # Spacecraft FoM BAT UVOT XRT TDRSS MALINDI MOC

B4

B5

B6

B7

B8

B9

C1

 
C2

All Instruments Receive FONEXTOBSINFO Telecommand

FONEXTOBSINFO
Message To All 

Instruments

S/C Begins
Slew to
 PPT

S/C Entering 
Constraint  Cmd To 
FoM
(FVIEW
CONSTRAINT)

Wait For Next Slew 
Request From 
FoM Or View 

Constraint

S/C Settled
 On Target All Instruments Notified of "Settled On Target" Slew Status Via SISCATTITUDE Cmd

IS_SETTLED=True(1)

All Instruments Notified of "Begin_Slew" Status Via ACS 5Hz (SISCATTITUDE)
IS_SETTLED=False(0)       New PPT Target ID/Observation number set 

S/C Within 10'
 Of Target All Instruments Notified of "Within 10' Of Target" Slew Status Via SISCATTITUDE  Cmd

IS_IN_10_ARCMIN=True(1)

FoM Begins 
Accumulating 

Tracking Data On 
Curr Target

All Instruments Observing Target 

S/C Entering 
Constraint While 
Observing PPT

(Error Cond)

� �� �� � �� �� � � �	 
 � 
� 
 � �� � �� �� 
 � 
� � 	 
 � � 	 � � 
� � � � � 
� ���

Downlink 
(FONEXTOBSINF
O)  In Hskping Tlm

�� �� ��  �� � �!  "# $ � %& ' ()

*+ , + - + *./ 0 * 1 23 * 4 35 6 7

8. 9 - 35 : ;< 0 . = + * 1 . 0 *+?>

@A BC DEF GC A HI JK L MN DN N D

O I G D D P G M OF N D G?Q

"S/C Settled" 
Hskping Tlm  For 
FOT Timeline

Downlink "S/C 
Settled" Hskping  
Telemetry For FOT 
Timeline

FoM Has No 
Backup Target for 
PPT;  No FoM 
Response Allows 
S/C To Initiate 
SafePoint

R STU VW XU TY U XZ[ \W Y XU ]Y ^_ X S` Xa [ Z Z W Y X ^ bU W Zc ` XT ^Y S` U

de f d f�g hei jkl m de ji n do p e q k dr s ni d kt u j p se uv j pt p j p di w s k

e dx j u k o d jg yz {i j u k ji i j s k p e o z |} ~� � j d � d m d jk� u j

�i � dx p e o j s j u k o d j � k u j dg

} l q q s k ji � � {

{ p m d � p e d

� dv sei jkl v j p se g

� s � uv v l ml � u j di j p m d se v l k k de j j u k o d j j sl q f u j d �z } {�
�

� y}
�

{ h �� u e f l q f u j di

�z } {�
�

� y}
�

{ h �� w s k l i d p e � �� � � { � y } h� � � { d � dv s m m ue f�g � s � � d d qi jk uv � p e o

�� �� �� � �� � �� �� �� � � � � �� �� � �� ��?�

 � � �� ¡ �� � �� ¢ £ ¤ ¤ � �� £ � ��  ¥
¦

§¨ ¨
¦

©ª ¨ « £ �

¬­ ¬® ¯° ° ­ ° ±² ³ ´µ¶ · ¸¹ º » ¹ ¼¶ µ ½ ¾ ¸¿ » ¹ À ¹ Á ºµ

Â ¹ º¹¶ À ¼ ¾ ¹ ½ » ¹ ¾ ¼ ¾ ¬ ¯ ¯Ã ¾ ÂÄ ¹¶ Åµ¶ À ¼ ¾ ¸ º¶ · À ¹ ¾ º

Æ ÇÈÉ Ê ËÌ ÍÎ Ë Ê Æ Ê ÆÏ ÏÐ ÑÏÐ Ò Æ Ë Í?Ó

ÔÕ Õ É Ð Æ Î Õ Í Ñ Ö Ë × Ò Ê Õ ÑÎ Ç Ò Ë Ò ÑÎ

Ò Î Ç Ò Õ Æ Ë Í Ê ÆØ Ð ÑÉ Î Ç

ÊÕ × Í ÇÉ Ù Ò Î Ø ÍÐ Ð ÑÐ Ó
Legend: Scroll=Subsystem Generated Message;  Rectangle=Subsystem Receipt of Message;  Rounded Rectangle=Subsystem Procesing
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Line # Spacecraft FoM BAT UVOT XRT TDRSS MALINDI MOC

 
C3

C4

C5

C6

D1

D2

 

D3

D4
 

S/C  Slews To  
Safe Point 

Target

All Instruments Receive SISCATTITUDE Message with:
 IS_SETTLED = false (0)

 TARGET_ID = 1…6 (Indicating Safe Point Target) 

Generate S/C In
Safe Point
 Mode Tlm

(FOSAFEPOINT) Downlink 
FOSAFEPOINT In 
Hskping Tlm Msg 

to Ground

S/C NACK
 For PPT Request

FSLEWREQREPLY

Issue
 PPT S/C NACK 

Telemetry 
(FOSC2OBSPPT)

PPT Not Viewable 
(From Line A6)

Downlink 
FOSC2OBSPPT In 

Hskping 
 Telemetry

S/C Continues 
Observing Current 

Target

"PPT NOT VIEWABLE"  ERROR  CONDITION  (From Line A6)

Issue S/C Slew
Warning Message
(SISLEW
WARNING)

SISLEWWARNING Message Sent To All Instruments

S/C Initiates Slew To 
SafePoint

 Target After FoM  
Response Timeout 

Downlink 
FOSAFEPOINT

TDRSS Telemetry 

�� � �� �� � � �	 � 
 �� 
� �� �	 � � � 
� � � 	

�� � �� � � � �	 � � �� ���� � � � � �� � � �

� 	 � �� �� � 
 � � 	 
 �� 	 � �� �� ��

Downlink 
FOSC2OBSPPT 

In TDRSS
 Telemetry

FoM Waits For 
Constraint To Expire, 
Then Request Slew 
Again

� � ! " � ! # � ! � $ % � & & �	 � �' � �� � � �� �� 
� �� �� � �� � � 
 � � � %� � &� � � 
 
 ('

�� )� ' �� � 
 &� % ��* +� 
 � �� ' � + 
� � 
 � 	 �	 �� & � � ��* + � 
 �, � �� �� �� � � � �

� � � �� � �� � � 
 
 & � � �� � � 
 � � � � 	 � 	 � 
 + � � � � � � � �� �, � � 
 � � �� ��

� � 
� � �� � � � �� � �� ��

�� 
� � �� -. / 0 � � & � % �� 
 �	 � - %� � 1 
 � � � � 
� �

�� �� � & 
 � 	 . / 0 � � 	 � 
, � ' � ' �� 
 � � ' � � � 	 


� + � �	 � 
, � ' � ' �� 
 � 
 & � % 
 �� - 
� 
� , � �	 � -

�� � �� � 
�

0' ' + �� 	 ' � � 
 � � � 
 ' � 	 � � � � � 	 �	 � �' � �� 
 �

� �� +	 � 
' �� � + & �	 � � � � � � ��* +� 
 �

, � �� �� �� � � � �� ��

� � ! " � ! # � ! � $ �� & � ' � � � � 	 � �	 � �' � �� 
 � � � � 
 (' % � & &

	 � � 
 &� % �� ��* + � 
 �� � � � � �� � �� � �� ' � + 
� � 
 � �� % �	 �

' � 	 
 � �� �	 � � � �	 �� & � � ��* +� 
 �, � �� �� �� ��

� �� � 0 � �2 0 � � � � � � 
 � � 
 � 	 &3 �� 	 � �� �� � � 
 � �� 
 (' �� )� ' �� � � �� 
 & � % �* 
 �54

� � � � � % � 
� � �� 	 � � � � & 
 &� % � �� � 
 � % � & & �� � 
 
 + � �� �� � �� 	 � �� �� 
 � �� � � �

� 	 � �� �� � 
 � � 	 � 
 � � � � 
 � 4 � � � �� � � 
 % � �' � ' � 	 �� 
 � & �� �� � �3 � � ��

� � �� �� � � 
 
� �� +, � � �� � % � � �

� �76 � ! � � ! � 
 & � � � � � 
 �� � � +� 89 : % � � 	

� ( � 
� � � & � 
 � 	 
� 
� , � �	 � �� � �� ��

S/C Remains In 
SafePoint Until  

Next Slew 
Request Received 

Legend: Scroll=Subsystem Generated Message;  Rectangle=Subsystem Receipt of Message;  Rounded Rectangle=Subsystem Procesing



07-04-03 UVOT Slew Safe Messaging Page 8
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A1

A2

A3

 
A4

 

A5

 

 
A6
 

 

UVOT Safes Self
For Slew

Then Replies To 
Spacecraft

All Instruments Receive SISLEWWARNING Telecommand 

UVOT Slew Safe
Reply Cmd
(SACSLEWSAFER
EPLY)

S/C Continues 
Tracking Current 

Target

S/C Warning For 
Slew to FoM 
Requested Target   
(SISLEW
WARNING)

�� �� �� �� �� 	 
� � � 	 
 
� �

� �� �� � �� � � � � � � ��

� �� � � � "!

#$ %& '( ) ' * ( )( + ), - +. ) / , * ( 0 , 1 ). 2 ( ), 3( -,"4 #$ %&

56 7 8 9 9: ; < <= >? @ A 7BC DE F 7 G DH BI JK L M G 5 G 5 B

NO P NQR S NO TR UR VQW XYZ Z [\ Y"] ^ N NQR S SO U_ ` a

bc de fg g dh i d jkl m dn d g l ol n p q fc l il r ds k o bc t

c l e fh ic"u

S/C Waits For 
(SACSLEWSAFE

REPLY)
 Cmd  From UVOT, Or 

Reply Timeout

Elseif Timeout 
Waiting For UVOT 
Response, Issue 
Abort Slew Cmd.
(SISLEWABORT)

All Instruments Receive The SISLEWABORT Telecommand 

If UVOT Reply 
Received In Time, S/C 
Begins Slew To Target

v wx yz {| z} ~�� �� z ~} �� � � � � z � � � y � ~ y � �� ~

� �� � �� �� � � � �� �"� �� � �� �� � � �� �

� �� ��  ¡ ¡ ¢� £ �� ¤¡ ¢¥ ¦ § �"¨

©ª ª «¬­ ª ®¯ °±² ³´ µ¬ ± ­ ¶ µ ³ ·ª ­ °±² ¶ ³ °ª ¸ ± ¬­ µ ¶ ¹ ª º º ³² ­ ¬­ » ¶"¼

Legend: Scroll=Subsystem Generated Message;  Rectangle=Subsystem Receipt of Message;  Rounded Rectangle=Subsystem Procesing
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B1

B2

 
 
B3

 
 

B4

B5

B6

S/C Warning for 
Slew To Safe Point 
Target. 
Target ID=1…6

All Instruments Receive SISLEWWARNING Telecommand 

�� �� �� �� �� 	 
� � � 	 
 
� �

	 
� � � � 
� �� � 
 � � 
�

� � 	� � � ���

UVOT Safes Self
For Slew

Then Replies To 
Spacecraft

UVOT Slew Safe
Reply Cmd
(SACSLEWSAFER
EPLY)

S/C Waits For 
UVOT Reply Or 
Reply Timeout

S/C Broadcasts ACS 
5 Hz Cmd
(SISCATTITUDE)

ACS 5 HZ Telecommand (SISCATTITUDE) Broadcast To All Instruments
Target Id=1…6         IS_SETTLED=false(0)

If Timeout On UVOT 
Reply, S/C Powers Off 

UVOT Telescope 
Module Then Slews 

To Safe Target

�� �� � �� � � �� � � �� �� � �

� 
� � � 
� � � 	 
 � � � � �� � � � 


�� � � � � � ��  � � �! �" # 
� � � � 
�� � �� � � �� �� � � �� � � � # # � � 
 � $ � 


� � 	 � # 
� 
 	 � � �� 
 
 
 % � � �� �� &

If UVOT Reply 
Received In Time, S/C 
Begins Slew To Safe 

Target

� ' � � � 
 � � � � 	 � # 
 � � � % � � � � �

� � 	 # � � � � 	 � 
� � � 
 � � � 
 	 �� � � � � �� 
 
 � � ( ! ! � �) � � � 	 *� � 
 
� �

% � 	 
 
� � � �� �

S/C Sets SafePoint 
Indicator in SOH 
Tlm, And Issues 

TDRSS Msg 

Downlink S/C SOH 
Telemetry (with 
SafePoint 
indicator) 

Legend: Scroll=Subsystem Generated Message;  Rectangle=Subsystem Receipt of Message;  Rounded Rectangle=Subsystem Procesing


