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Line# Spacecraft FoM BAT UvoT XRT TDRSS MALINDI MOC

-« Legend: Scroll=Subsystem Generated Message
BAT Detects Rectangle=Subsystem Receipt of Message

Al |To view additional comments GRB Alert Rounded Rectangle=Subsystem Processing
for a process place cursor over Condition
red indicator to the right of the 5 |BAT will delay sending this message TDRSS pktlfilt.ered by BAT
mymbet GRB_Alert until processing of event data indicates Downlink GRB Alert durm? Malmdl| Coltact
A2 Telemetry with more certainty that this isnota Telemetry :iSItS:ree.dGc?F'{\lBW::el:\::; see S
« (BAGRBALERT) false trigger. (BAGRBALERT) 8 g-

The format and content of all
messages is described in the
appendices of the "Swift Onboard

Downlink GRB Alert
P Telemetry
(BAGRBALERT)

BAT Attempts To

<_\

Operational Messaging Interface Determine GRB "Solution Status” field in this tim packet Packet sent down in
A3 L AT Position indicates whether or not the BAT was able to realtime during Malindi
determine the location of the burst. Two Contact while TDRSS
— separate Apids used for ACK and NACK to - — packet is filtered.
Process Position GRB_Position accommodate filtering of TDRSS NACK pkt Downlink GRB POS'“O“]
Py L eslilon fas il Eh T Ack/Nack ACK/NACK Tim during Malindi contacts. ACK version is Telemetry >
will become the candidate| | Status Command §BAGRBPOS|T|ON never filtered. Issue: GCN will never see (BAGRBPOSITION) J

AT, otherwise this was a filtered Position Nack message.
false GRB alert and no
further processing is

performed by the FoM.

Downlink GRB
P Position Telemetry
(BAGRBPOSITION)

Once the ToO is received by Uplink ToO Target Of 9
Receive & Route FoM it is treated the same as a Request Opportunity
A5 | To0 Command To [#—TGRB-Bottrareconsidered Command € Request Cmd
FoM candidate ATs. To Spacecraft Uplink ToO (FOTOOREQUEST)
Request
If GRB Position ACK Command
A6 or ToO, New To Spacecraft Normally ToOs will be
GRB/ToO Becomes uplinked via TDRSS
Cand_AT but will be scheduled
~— via Malindi if in or near
—— FoM calculates merit of new Candidate AT if a GRB. Merit of ToO is set by a Malindi contact.
Compute GRB ground. Cand_AT becomes new FOM_AT unless current FOM_AT is of
Merit; Compare higher merit, in which case the candidate AT is discarded and a
A7 Merit Of Cand_AT FOM20BSAT NACK is generated. If merit of new FOM_AT .GE. FoM_PPT
\'iv':\: FF?F”\q'_AT & (current PPT), FOM_AT becomes new target.
)
;/ Hskping packet always
If AT request became new target (FOM20OBSAT ACK), generated but may be
Issue AT FoM requestes an immediate slew to the AT, otherwise filtered by BAT if
ACK/NACK TIm FOM remains on current target. Downlink desired.
(FoM Will/will Not P FOM20OBSAT >
A8 Observe AT) TDRSS Tim Downlink v
FOM20BSAT FOM20OBSAT
Hskping TIm
(&)

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
i ACK (Wil B [T GRB, 15_NEW_AT_SLEW fiag
Observe AT), Rgst set to TRUE(1) to indicate first
A9 S/C Slew To New time slew request.
FOM_AT
(SACSLEWREQUE
sT)

Viewing constraints are: Sun,

Deste/a(r:mAir?eS; it Earth limb, Moon, and Ram. SAA
Al10 Target does not constitute a viewing
Is Viewable constraint.
If Target Is Not
Viewable (S/C
NACK),
Go To Line C1
Target Is Viewable, FoM Gets S/C
Issue S/C ACK Cmd Attitude And
Bl (FSLEWREQREPL |p| Observation Time
Y) Information From
FSLEWREQREPLY
&
Issue Slew Warning SISLEWWARNING Telecommand
B2 Cmd broadcast to all instruments, but only
(SISLEWWARNING) 2 S/C Slew Warning Telecommand (SISLEWWARNING) Received By All Instruments UVOQT is required to respond.
(SACSLEWSAFE [} UVOT Safes Self Refer to "UVOT SlewSafing" worksheet for details
REPLY) For Slew Then on UVOT and spacecraft actions for spacecraft
B3 Ccmd Received [« Replies With slews.
From UVOT (SACSLEWSAFER
EPLY) cmd
S/C Begins Slew This lets instruments know that current observation has ended.
B4 To All Instruments Notified of "Begin Slew" Status Via ACS 5Hz (SISCATTITUDE) AT el (iRl o e lol) D s el By (D (L5
Target IS_SETTLED=False(0) New Target Id/Obs Number Set in Telemetry starts storing ACS 5 Hz telemetry at "slewing to target" rate.
IssUe Next 4 [FONEXTOBSINFO telecommand is generated at "Begin Slew”. | UVOT needs this msg 2 FONEXTOBSINFO sent to
Observation Info secs prior to target the ground in
TSI rvati j acquisition to determine housekeeping telemetry
B5 FOeN(eIE(:;?On:BigNF All Instruments Receive FONEXTOBSINFO Telecommand bright objects in FOV. to support building of
( Downlink FOT timeline.

0)

FONEXTOBSINFO In
Hskping TIm

y

Legend: Scroll=Subsystem Generated Message; Rectangle=Subsystem Receipt of Message; Rounded Rectangle=Subsystem Processing
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Line #

B6

B7

B8

B9

B10

B11

B12

B13

B14

Spacecraft

Swift AT OBS Messaging

FoM BAT UvoT XRT

Page 3

TDRSS MALINDI MOC

This tim packet sent only for a new AT target where

S/C Within 10’
of Target

S/C Settled On
Target

Jthe slew is requested immediately upon receipt of

Downlink
p| FOSC20BSAT

v

Downlink

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

the target request. FoM also generategaHK-Ttm
S/C ACK for version that can be filtered by BAT. In TDRSS Tim
FoM_AT Telemetry
(FOSC20BSAT)

p| FOSC20BSAT In
Hskping TIm

UVOT begins transient mode if IS_NEW_AT_SLEW=True(1). XRT
operates in photodiode mode. BAT starts storing ACS 5 Hz telemetry at
"Within 10 Arcmin" of Target".

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

Instruments begin target observation. UVOT begins
collecting Finding Chart data (100 seconds). BAT stores
ACS 5 HZ data at "Settled" rate.

S/C Waits For
Next Slew Request

Or View Constraint

Generate "S/C
Settled" Hskping

Downlink "S/C
Settled" Hskping )

Tim Packet For

FOT Timeline

FoM accumulates time on current target to update PAST_OBS_TIME and updates
LAST_OBS_TIME for use in FONEXTOBSINFO Telecommand. FoM keeps tracking
data on the most recent 128 targets.

P Sm——

Telemetry For FOT
Timeline

FoM Accumulating A

Tracking Data For

All Instruments Observing Target
Current Target

A

Instruments will monitor IN_SAA_FLAG in SISCATTITUDE (or use
their on scheme) to determine when in SAA and alter
observation activity as appropriate.

XRT Burst Position

BAT and UVOT Receive XRT Burst
Position Telecommand

Update Merit

All Instruments May Optionally Send Merit Update Telecommand
Value Of AT

(FOUPDMERITVAL) to FoM To Adjust the Merit of the AT

S/C Entering
Constraint While
Observing Target
(FVIEW
CONSTRAINT)

FoM provides s/c with slew instructions; instruments will follow normal slew
processing procedures (terminate this observation and begin a new one).

Request Time
When FOM_AT
Constraint Expires
(SACSLEWINFO)

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

Downlink XRT
Burst Position
Telemetry
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Line# Spacecraft FoM BAT UvoT XRT TDRSS MALINDI MOC

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

B15

FoM will observe PPT while AT is constrained. See "PPT
OBS Messaging" worksheet for details on PPT
observations.

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

S/C slews to
FOM_PPT or Safe
Target If FOM Rgst
Not In Time

B16

Same as original SACSLEWREQUEST

message from line A9, except
Expires, Request IS_NEW_AT_SLEW = false(0).

B17 S/C Slew Back To

[ Target Not FoM Receives
Viewable; FSLEWREQREPLY
c1 Issue FSLEW With Time When

REQREPLY Target Will Be
Telecommand Viewable
(S/C Nack)

This telemetry packet sent only for a new AT target where the slew is
requested immediately upon receipt of the target request.

(D Issue
S/C NACK For Downlink
67 FoM_AT Msg p| FOSC20BSAT
(FOSC20BSAT) TDRSS Tim

v

Downlink

p| FOSC20BSAT
S/C Continues To S/C will continue to observe whether Hskping Tim Hskping packet
C3 Observe Current current target is PPT or AT. always generated but
Target o may be filtered by
When Constraint BAT if desired.
Expires, Issue S/C
Cc4 e Slew Request

Again. (Back To
Line A10)

Legend: Scroll=Subsystem Generated Message; Rectangle=Subsystem Receipt of Message; Rounded Rectangle=Subsystem Processing
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Line #

Al

A2

A3

A4

A5

A6

Bl

B2

B3

Swift PPT OBS Messaging

Page 5

Spacecraft FoM BAT UvoT XRT TDRSS MALINDI MOC
Individual observation -
Stored cmds are stored by the s/c Uplink PPT Prepare PPT
cmd < stored command processor Observation Observation
Table (SCP) as ATS cmds. To view additional comments Schedule Schedule

Send
FOPPTREQUEST
To FoM At SCP
Specified Time

S/C ACS
Determines If PPT

Viewable

Compare PPT
Merit With Merit of

Requested PPT becomes
FoM_PPT.

Current AT

Request S/C

If no current AT or PPT's merit is

Slew To PPT .GE. merit of current AT, then
(SACSLEW FoM will request a slew to the
REQUEST) PPT.

viewing constraint.

Viewing constraints are: Sun, Earth limb,
Moon, Ram. SAA does not constitute a

If PPT Is Not
Viewable,

If PPT not viewable this indicates a ground scheduling error
or invalid parameter in PPT slew request.

Go To Line D1

This FSLEWREQREPLY telecommand indicates to
FoM that it is OK to slew to the PPT.

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

[9)

Issue S/C Slew
Warning Message
(SISLEWWARNING)

SACSLEWSAFE
REPLY
Cmd Received

FoM Receives And
Processes
(FSLEWREQREPL
Y) From S/C

for a process place cursor over
red indicator to the right of the
symbol.

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

Rounded Rectangle = Subsystem Processing

The format and content of all messages is described in the
appendices of the "Swift Onboard Operational Messaging
Interface Document”

All Instruments Receive SISLEWWARNING Telecommand

SISLEWWARNING Telecommand broadcast to
all instruments, but only UVOT is required to
respond.

UVOT Safes Self
For Slew Then
Replies With

From UVOT

(SACSLEWSAFE
REPLY)

Refer to "UVOT SlewSafing" sheet for details on UVOT and spacecraft actions

/

during spacecraft slews.

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

B4

B5

B6

B7

B8

B9

C1

Cc2

Spacecraft

FoM

BAT

Swift PPT OBS Messaging

UVvOT XRT

TDRSS

MALINDI

Page 6

MOC

S/C Begins
Slew to

PPT

S/C Within 10'
Of Target

S/C Settled
On Target

All Instruments Notified of "Begin_Slew" Status Via ACS 5Hz (SISCATTITUDE)
IS_SETTLED=False(0)

New PPT Target ID/Observation number set

o /|FONEXTOBSINFO telecommand is generated at "Begin Slew". |

FONEXTOBSINFO
Message To All
Instruments

All Instruments Receive FONEXTOBSINFO Telecommand

"slewing to target" rate.

This lets instruments know that current observation has
ended. Instruments begin pre-observation activities for
new target. BAT starts storing ACS 5 Hz telemetry at

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

IS_IN_10_ARCMIN=True(1)

BAT starts storing ACS 5 Hz
telemetry at "Within 10
Arcmin of Target" rate.

Downlink
(FONEXTOBSINF
O) In Hskping TIm

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

IS_SETTLED=True(1)

"Settled" rate.

BAT stores ACS 5 HZ data at

@

"S/C Settled"
Hskping TIm For

FOT Timeline

Wait For Next Slew
Request From
FoM Or View
Constraint

S/C Entering
Constraint While
Observing PPT

(Error Cond)

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

FoM accumulates time on current target to update PAST_OBS_TIME and updates
LAST_OBS_TIME for use in FONEXTOBSINFO Telecommand. FoM keeps tracking
~N data on the most recent 128 targets.

FoM Begins

Tracking Data On
Curr Target

Accumulating ‘

All Instruments Observing Target

Occurance of this condition
indicates a ground
scheduling error.

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

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

Downlink "S/C
Settled" Hskping

Telemetry For FOT
Timeline

adjustments as appropriate.

Instruments will monitor IN_SAA_FLAG in
SISCATTITUDE (or use their own scheme) to
determine when in SAA and perform instrument

/

Supports FOT
Timeline
Reconstruction.
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Line #

C3

ca

C5

C6

D1

D2

D3

D4

Spacecraft

FoM

S/C Initiates Slew To

Swift PPT OBS Messaging

BAT UvoT XRT

TDRSS

MALINDI

MOC

Page 7

SafePoint
Target After FoM
Response Timeout

Dlssue S/C Slew
Warning Message

SISLEWWARNING Message Sent To All Instruments

S/C Slews To

targets.

Refer to "UVOT SlewSafing" worksheet for
details on UVOT and spacecraft actions
during spacecraft slews to "safe point"

Safe Point
Target

All Instruments Receive SISCATTITUDE Message with:
IS_SETTLED = false (0)
TARGET_ID = 1...6 (Indicating Safe Point Target)

ACS 5 Hz message updated with
IS_SETTLED flag goes to True (1) when
S/C settles on safe point target.

4 S/C Remains In

SafePoint Until
Next Slew

Request Received

Safe Point
Mode TIm

G) [|FoM determines SafePoint based on
Generate S/C In

(FOSAFEPOINT)

Target Id in ACS 5 Hz. Both TDRSS
and HK versions generated.

Downlink
FOSAFEPOINT

.
P TDRSS Telemetry

Downlink

»
Lt

FOSAFEPOINT In
Hskping TIm Msg

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

PPT Not Viewable

(From Line A6)

parameter error.

Occurance of this condition indicates a
ground scheduling or PPT request

FSLEWREQREPLY telecommand indicates that s/c will
not slew to requested PPT target because of viewing

N

S/C NACK constraint or invalid request parameter.
For PPT Request >
FSLEWREQREPLY
Issue
PPT S/C NACK
Telemetry
(FOSC20BSPPT)

S/C Continues

The FOSC20BSPPT msg is only generated if the s/c rejected the slew rgst,
otherwise the normal slew ACK msg will be issued. FoM generates a TDRSS
and HK version of the msg, either of which can be filtered by BAT.

Downlink
FOSC20BSPPT

In TDRSS

Telemetry

v

Downlink
FOSC20BSPPT In

FoM Waits For
Observing Current

Target

Constraint To Expire,
Then Request Slew
Again

FSLEWREQREPLY will indicate time before target is viewable. If s/c
rejected slew request because of an invalid request parameter the

PPT target is flagged as bad and no further attempt is made to
observe the target.

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

A 4

Hskping
Telemetry
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Line # Spacecraft FoM BAT UvoT XRT TDRSS MALINDI MOC
/lSee Line B1 for actions taken for safe point slew warnings. I
() S/C Warning For - -
Slew to FoM Only UVOT is required to
Requested Target respond to the slew
Al (SISLEW All Instruments Receive SISLEWWARNING Telecommand warning.

WARNING)

UVOT sets detector cathode voltage to zero. UVOT
UVOT Safes Self has VSSLEWWARNTO seconds to reply with the
A2 For Slew SACSLEWSAFEREPLY message. VSSLEWWARNTO

Then Replies To is a commandable parameter whose default is 2
Spacecraft seconds.

S/C Waits For
(SACSLEWSAFE

UVOT Slew Safe

A3 REPLY) Reply Cmd
SACSLEWSAFER
Cmd From UVOT, Or I(EPLY)

Reply Timeout

S/C and instruments follow normal target
slew operations. See AT & PPT OBS
If UVOT Reply worksheets for details.
Received In Time, S/C
A4 Begins Slew To Target

Elseif Timeout

Waiting For UVOT
Response, Issue

A5 Abort Slew Cmd. All Instruments Receive The SISLEWABORT Telecommand
(SISLEWABORT)

S/C Continues
A6 Tracking Current
Target

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

Bl

B2

B3

B4

B5

B6

UVOT Slew Safe Messaging

Spacecraft FoM BAT UVOT XRT TDRSS MALINDI MOC
Q)
S/C Warning for Only UVOT is required to
Slew To Safe Point ) respond to the slew
> All Instruments Receive SISLEWWARNING Telecommand warning.

S/C Waits For
UVOT Reply Or
Reply Timeout

If UVOT Reply
Received In Time, S/C

UVOT Safes Self
For Slew
Then Replies To
Spacecraft

UVOT has VSSLEWWARNTO
seconds to reply with the
SACSLEWSAFEREPLY message.
VSSLEWWARNTO is a commandable
parameter whose default is 2

S/C and instruments follow
normal target slew operations.
See AT & PPT OBS worksheets
for details.

UVOT Slew Safe
Reply Cmd

(SACSLEWSAFER

Begins Slew To Safe
Target

If Timeout On UVOT
Reply, S/C Powers Off
UVOT Telescope
Module Then Slews
To Safe Target

S/C Sets SafePoint
Indicator in SOH

EPLY)

Downlink S/C SOH
Telemetry (with

TIm, And Issues
TDRSS Msg

&)
D S/C Broadcasts ACS

P SafePoint
indicator)

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

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

v
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