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Introduction

This tutorial will introduce and familiarize you with the basic functions and features of
STK/Scheduler; you will start the STK/Scheduler module, specify a planning period, define
various tasks and the resources that they require, import access data and event reports from
STK to help define task scheduling opportunities, and solve the scheduling problem using
two of the available deconfliction and optimization algorithms. In addition, you will exercise
the various controls for on-screen schedule viewing and generate task and resource-based
ASCII reports. This tutorial generally takes a little more than one hour to complete.

*

Licenses Needed
This tutorial requires that you have STK/Scheduler installed and licensed (version
3.2 or higher). STK version 6.0 or higher and STK/Connect are also required.
&

If you would like additional information about any of the options and fields on any
STK/Scheduler form as you go through this exercise, please use the form-specific
STK/Scheduler HTML Help available by clicking on the “?” button on any form.
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Setup

Start the STK/Scheduler module by double-clicking on the STK/Scheduler icon on the
desktop. The following STK/Scheduler blank main Gantt view window will appear. Resize
the window to make it larger, if desired:
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STK/Scheduler works with schedule files, similar to the way Microsoft Word works with
document files: Everything about a scheduling problem (including its solution) is saved in a
schedule file. Give the current blank file a name so that you can save your work and come
back to it later; select File > Save As. . . . Enter the filename “STKscheduler Tutorial” and
browse for the directory where you want to save it, then click [Save}

2lx
Savein: IaTemp j & £ B
File name: ISTKscheduIer T utarial j Save I
Save az wpe: IScheduIer file [*.52c) ﬂ Cancel |
4
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In order for STK objects and related access data and event reports to be applied to the
scheduling problem definition (and solution), you need to associate your STK/Scheduler

planning file with a specific STK scenario file.

Select Schedule > STK > Load STK

Scenario. . ., click Change Scenario|, and select the Tutorial.sc scenario file from the:

[Installation Drive]:\Program Files\AGI\STK 6.0\ Help\Scheduler\Scenarios\Tutorial

directory:
Scheduls Mame: |5TE scheduler_Tutarial
Schedule Description:  [New Schedule
( Start/Stop Times T Algorithm T Task Priority T_T Besource Priority
FOM Properties STK Properties T Motes
2

+ Absolute Path
" Relative Path

STK Scenario:

|E'\Prngram Files\&GINSTK B\HelphScheduler\Scenariosh T utorial\ Tutorial. sc

Unload Scenario

fChangs ScsnalloE

0K

Cancel

i

Click ; STK/Scheduler will start STK and load the selected scenario. After the scenario
loads, go ahead and minimize the STK forms or bring the STK/Scheduler form to the front.

Next, set the schedule period start and stop times. Select Schedule > Define Start/Stop. . .

and the following form will appear:

Schedule Name: [5TKscheduler Tutorial 2
Schedule Description:  [New Schedule
( EOM Properties T STK Properties T Hotes ]
Start/Stop Times T Algorithm T Task Priority T Hesource Priority
%]
yyw/mim/dd hh:mm:ss
Start Time 2003/01/03 00:00:00 =
Stop Time 2003/01/05 00:00:00 =
0K Canes ﬂ
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Set the Start Time to 2003/1/03 00:00:00 and the Stop Time to 2003/1/05 00:00:00 and click
OK|. This sets a two-day period for scheduling for this planning file. All recurring tasks,
access calculations and other time-related information will be bounded by the start and stop
times defined for the schedule file. The schedule file schedule time period is shown in the
lower left corner of the main STK/Scheduler form at all times.

Verify that the STK/Scheduler software has updated the STK scenario times to match the
schedule start/stop times by right-clicking on the Tutorial scenario object in the STK Object
Browser, and selecting Properties Browser: (verify start and stop times):
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A
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&
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Close the Basic Properties window and minimize the STK window.

STK/Scheduler v8.0 August, 2006
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Defining Resources

STK/Scheduler solves task scheduling problems related to limited resources. Before tasks
can be defined the resources that they require must be defined. This portion of the exercise
defines seven resources that will be used as resource options to support the tasks defined in
the next section of the exercise. Expect this section of the tutorial to take about 20 minutes to
complete.

To define a new resource select Resource > New/Insert. This will bring up the Resource
Definition form, General tab:

Resource Mame: |FUSE
Reszource Description; |
General T Axvailability T Accommodation T Capacity T Mates T Status ]
y . 2|
PFricrity Default Setup Time
Priority Limits:
L N b1 TP 13_ e days hh:mm: sz
awer Number => Higher Erionty SEtUD Time: ’D_j DDDDDD +
Priority: ,74
Ticrity. 5 =
STE Obiject
| /5 cenario/ Tutorial/S atelite/FUSE Browse STK Objects
Fesource Groups
MNew Group
| Create
Available Groups Included Groups
Add
Delete Remove
Cancel E

Type FUSE in the Resource Name field and click on [Browse STK Objectg to select the
FUSE satellite object from the available STK scenario objects. This will associate the FUSE
resource in the STK/Scheduler schedule file with the FUSE satellite object in the associated
STK scenario for the purposes of access calculations and event reports.

Don’t worry about the other resource definition tabs for now. Default values will be assigned
for Availability (always available), Accommodation (support maximum of 1 task at a time),

V3.0.0 May, 2004
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Capacity (n/a), Notes (none), and Status (blank until scheduling is performed). You will use
these tabs for other resource definitions in this section.

Click to apply the new resource to the schedule file. You will see the resource listed in
the resource availability section at the bottom of the Gantt view window:

4 STK Scheduler - [STKscheduler_Tutorial]
ﬁmﬁkhmw'&kilm\‘\'“’mﬂw -8 X

Dce|@| S| B (@[x| #=fox -] g|Tg0M| B6@E =E 2

Task Name o0 | o1 | 02 03 04
10 20 30 40 50 00 10 20 30 40 30 00 10 20 30 40 30 00 10 20 30 40 50 00 10 20 30 40 50 00

D ] +]

200301403 00:00:00 - 2003401405 00-00:00 One Pass Minutes OHidden

The aqua-colored bar to the right of the resource name shows the resource availability against
the schedule timeline. The line is solid since we did not change the “always available”
default definition for resource availability. Note that this availability is for the resource in
general and does not intend to represent STK accesses that will be applied on a task-specific
basis later in this exercise.

STK/Scheduler v8.0 August, 2006
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A quicker way to define resources that are associated with STK objects is to use the STK
ingest tool. Select Resource > Ingest from STK and select All:

Select STK Objects for Resource Creation @
MName | ~
ﬂ /Seenanio/ Tutorial/F acility/Canberaf
'Scenario/Tutorial/Facility/G 26
ﬁ hariod T ukorz

ﬂ /Scenanio/Tutorial/F acility /K auaidb
ﬁ /Seenano/Tutonial/F acility/Madid26
ﬂ /Seenanio/ Tutorial/F acility Merritt sland
ﬂ /Scenario/T utarial/F acility/S antiago
ﬂ #Scenariod Tutonial/F acility A/ hiteS ands

% /Scenano/Tutonial/S atelite AACRIMSAT

% /Scenanio/Tutonial/S atellite/ CHAMDRA_X-RaY_0

% /Seenanio/Tutorial'S atellie /E0-1

% #ScenariodTutorial/S atellite/FUSE

% /Scenanio/Tutorial/S atellite/ GRACE-1

%; /Scenano/Tutorial/S atellite/ GRACE-2 v

Add to Resource Group

|<nane> ~| Selectﬂll‘ oK | Eancel| 2

Select an existing group, ar enter
a new name o create a group

Select the following STK scenario objects from the list for ingest as planning file resources
and then click button after all are highlighted (depress the keyboard CTRL key while
clicking on each item with the mouse):

e /Scenario/Tutorial/Facility/Goldstone26

e ... /Facility/Guam46

e ... /Facility/Madrid26

e .../Star/CassiopeiaStar HR-21
e . ../Target/AmazonTarget

Note that each of the new resources has been added to the FUSE resource at the bottom of the
STK/Scheduler Gantt view. All of these new resources have default attribute values and are
associated with their applicable STK scenario object.

Next, we are going to edit some of the attributes of some of these new resources. Start by
right-clicking on the Madrid26 resource and select Edit from the resource popup menu.

On the General tab define the Default Setup Time for the Madrid ground station to be 10
minutes:

V3.0.0 May, 2004
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FResource Name: |Madridzs

Resource Description: |

General T Auvailability T Accommadation T Capacity T Mates T Status ]
i
Priarity Detault Setup Time:
Priority Limits:
L N ;TOLU‘ N, days hhemm:ss
=3 .
ower Number igher Priority Sep e ,rj 0 =
Priori =
ioity: 5 =
STE Object

‘/ScenamoﬂTutolial.r‘FaciI\lnyaddeE

Resource Groups
New Group

Available Groups

Delete |

Browse STE Objects

Create

Remove

Included Graups

ok

Cancel

2

Setup time uses resource accommodation prior to a task’s assigned time in the schedule.
Note that full task timeslot availability is not required in order for a resource to be available

for setup operations.

Next select the Availability tab:

Resource Definition 3]

Resource Name: [Madidze
Resource Description: |

General Avaiabiity | Accommodation | Copacty | Moles | Staus |

" Defins Availabity Times - Default Unavailsble & Define Blackout Times - Default Avaiable 2|
Periodic Windows if Discrete Windows 1
findow Start | Window Stop | Data
< L2
si | e | Dekte | ST Impart | Fielmport |
ok Cancel 2

Note that the Define Blackout Times — Default Available option is selected.

Define a single blackout period for this resource by selecting the Discrete Windows tab and

clicking on [Add:

STK/Scheduler v8.0
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Window Definition
ot dd bk ss

Window Start Time | 2003,01,04 05:00:00 ==

Axailability D efinition

o dd hbcm:ss

Window Stop Time | 203,01 404 1 2:00:00 =

[ Define Blackout 'Window

WWindow Comments:  |sntenna Maintenance

Cancel E

Define the Window Start time to be 2003/01/04 06:00:00 and the Window Stop time to be
2003/01/04 12:00:00. Specify in the Comments field Antenna Maintenance and click @(I
The blackout period is now listed in the Availability windows list for this resource:

Resource Definition

Reszource Mame:

Resource Descrption:;

|Madridz

®

2

General Availability T Accommodation T Capacity T Motes T Status 1
" Define Availability Times - Default Unavailable (v Define Blackout Times - Default Available
Periodic "Windows T Dizcrete Windows ]
Window Start Widow Stop | Data
2003/01/04 0B:00:00 2003401704 12.00:00 Mot During, Comments=tntenna b aintenance
- | >
Add Edit Delete ‘ STK Impott ‘ e J

hd

Cancel
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Click from this form to apply the change to the resource. Back on the STK/Scheduler
main form select View > Timescale View Properties:

TimeScale View Properties Eﬂ

Scale Dizplay Times

~ Wi

e [v Set Dizplay Times to Schedule Times
f* Hours [Finirumn of 1 hour duration)
" Dayz
—]

" Wweeks

" Months e
Dizplay Grids Zoorm

v Show Date Grids
Ok | Cancel | ﬂ

Select Hours for the Scale and select Minimize Zoom checkbox in the Zoom frame and click
. The white area in the Madrid row indicates that the resource is not available for use
during that time period which you just defined:

4w STK Scheduler, - [STKscheduler_Tutorial]

@File Edit view Resource Task Schedule Window Help -8 %
D S s ex = =] R|T/eo[m| m(Em = o2

03-Jan-2003 04-Jan-2003
Task Name [10]11]12]13[14]15]16]17 [18]19]20] 21]22]25 |00 |01 [02]0a o2 |05 ] o6 | 07 [as [0a ] 10] 11]12]1

0040200040200040200040200040200040200040200040200040 20004020004020004020004020004020

1 - AmazonTarget

2 - CassiopeiaStar HR-21
3 - FUSE

4 - Goldstone2s

5 - Guamdb

B - Madrid26

2003/01/03 00:00:00 - 2003/01/05 00:00:00 One Pass Minutes O Hidden
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Now we will change the priority of one of the resources. Right-click on the Guam46
resource and select Edit from the resource pop-up menu.

Resource Mame: | Guam4s
Fesource Description: |
General T Availability T Accommodation T Capacity T Motes T Status ]
_ . 2|
Pricrity Default Setup Time
Pricrity Linnits:
L N b‘l To 1}-01' R days hbrrn: g5
ower Number =3 Higher Priority S Tt ’U_j ]
Pricrity: =
v [g =
STE Object
|.-"Sc:enari0.-"Tutorial.-"Fac:iIity.-"GuamélB Browse STK Objects
Fesource Groups
Mew Group
| Create
Available Groups Included Groups
Add
Delete Remove
()3 Cancel ﬂ

On the General tab change the Priority to 8 and click @(I This will make the Guam ground
station a lower priority than Goldstone or Madrid (both still set at the default priority value of
5 (middle of 1-10 default range)). The deconfliction algorithms take resource priority into
account when multiple resource options are available for a task. Changing Guam to a priority
of 8 essentially makes Guam a backup to Goldstone and Madrid (it is a less desirable
assignment). Global resource priorities can be overridden on a task-by-task basis.

+

Note
The range and convention for task and resource priority schemes within
STK/Scheduler are configurable by the user under the Schedule > Properties
menu, Task Priority and Resource Priority tabs.

A

V3.0.0 May, 2004
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Next we will apply an STK report to help specify the general availability of the Amazon
resource. Right-click on the AmazonTarget resource at the bottom of the STK/Scheduler
main Gantt form view and select Edit. Go to the Availability tab:

Resource Definition E-|
R esource Mame: |&mazonT arget
Resource Description: |
General Awailability T Accommodation T Capacity T Notes T Status W
& Define Availsbility Times - Default Unavailable " Define Blackout Times - Default &vailable ﬂ
Periodic Windows T Discrete Windows ]
“window Start | “window Stop | Data
< >
i | O pelete | sTKimport | Fils import |
0K Cancel ﬂ

Select the Define Availability Times — Default Unavailable option. Select the Discrete
Windows tab and click on [STK Impor. The STK Report Definitions form will appear (and
will be blank because you have not defined any reports yet). Click to bring up the
Define STK Time Report form:

Repaort Types: Report Start Time Feport Stop Time
| epot Typsame | [og03,01/03 000000 = [2003/01/05 00000 —
Fange Rate
¥ Signal to Maise STK Object 1:
W Sun - -
% Sun Start |JScenanox’TutonaIz’Targalz’AmazonTarget
£ Sun Stop
W | mbra v
< >

Window Repart Style

neg days hh:mim:ss
StatOffset T~ fo = [oooooo =
neg  daps hh:mim:sz

StopOffset [~ Jo = [oooomn —

tanage Custom Reports v Automatically Update ‘when Schedule Times Change
ok | Carcel ﬂ

STK/Scheduler v8.0 August, 2006
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Select the Sun Report Type and AmazonTarget for STK Object 1. Click to accept the
report definition and again to confirm that this is the only report to apply, and then
confirm that the target sunlight windows for the defined two-day period are returned in the
Availability windows area:

Resource Definition

Resource Name: |BsmazanT arget

Resource Description; ]

General Availability T Accommodation T Capacity T Mates T Status i

& Define Availability Times - Default Unavailable " Define Blackout Times - Default Avallable __?_J
Periodic Windows T Discrete Windows t‘]
Window Start I “indow Stop ] Data

2003/01/03 09:18:14  2003/01/03 21:46:02  During, Comments=Created by STK Sun Repart
2003/01/04 03:18:46  2003/01/04 21:46:25  During, Comments=Created by STK Sun Repart

>

ES

Aeld Edil Dekte | ST Impot | Flelmpot |

Canesl A_?_j

These sunlight windows were retrieved from the STK software. Click @ again and note
that the Amazon resource now has two defined availability periods (colored aqua bars)
corresponding to the times when it is in the sun.

“a STK Scheduler - [$TKschaduler_Tuterial]

fhFie Edk Vew Resarce Tash Scheddo Windm Hel

D||6| Sl a0 x] #= - R|T[colm| miEim| ® 9

03-Jan-2002
Task Name o0[o1]02]os |04 Jos os o [oe Joa[10] 11]12[13 14 [15 18] 17 18] 10 [20] 21 ]22]23 [00 [01 Joz] 0]
40200040 20004020004020004020 0040200040 200040200040 20004020 0040200040 2000402000402000

2 - CassiopoiaStar_HR-21
3. FUSE

4 - Goldstone2B

5 - Guamds

B - MadndX

20030103 00-00:00 - 200301705 00:00:00 Ore Pats. Mirndes 0 Hidden
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Another we are going to define is a mission operations team and is not associated with an
STK object. STK/Scheduler is not limited to STK resources; any kind of resource can be
defined and used as a task requirement.

Select Resource > New/Insert.

Under the General tab define the Resource Name as

OpsTeam. Select the Availability tab and choose Define Availability Times — Default
Unavailable. Select the Periodic Windows tab and click on to bring up the Periodic
Definition window and define the periodic times during which the OpsTeam will be available
(when the controllers are in the control center):

Periodic Definition

Perind Definition

Period Start Time:

e s Avvailahility Definition

2003/ /03 00:00:00 == e

Period Stop Time:

e/ dd hhemmess &

200301405 00:00:00 ==
‘windows Definition

Defined \wWindows i

Frequency:

T

Edit | Delete |

“window Offsat ‘ “window Duration

| Data

£

Period Cornments:

oK

Cancel ﬂ

For Frequency select Daily, then click to specify specific times during the day when the

OpsTeam resource is available:

“window Definition

hb:mme sz

‘window Start Time: | 48000 =

Lvailability Definition

days hh:rom: ss

“Wiindow Duration: [ j 04:00:00 =

Define Availabililty Window

Wiindow Comments: M oming S hiff

Carncel E

Define the window with start time to be 08:00:00 and the duration to be 4 hours. Click
to apply the window. Then click again to define another window. Specify the start time

STK/Scheduler v8.0
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15

of the window to be 13:00:00 with a duration of 4 hours, and click to apply this second

window. Two windows are now defined in the Periodic definition for the OpsTeam.

Perind Definition
Frequency: Daily Z
Perind Start Time:
wype/mmddd hbcmn ss i i
2003/01/03 00:00:00 == I
=
Period Stop Time:
Nt
wpyramidd bk ss i ’_4 ’7
200301405 00:00:00 == —
‘windows Definition
S Add — Far Delete |
“window Stark | “window Duration | Diata
08:00:00 0_day(s]_04:00:00 Cruring, Comments=karning Shift
13:00:00 0_day(s]_04:00:00 Diuring, Comments=Aftemoon Shift
< >
Period Comments:
0K Cancel ﬂ

These morning and afternoon shifts will be applied each day of the planning file period.

Click for the Periodic Definition tab, select the Accommodation tab and note that the
default accommodation is 1 (number of simultaneous tasks that can be supported by the
resource).

Resource Definition = =
Resourcs Mame [Bosteam

Rsouss Desciption: |

Genoal | Avalbily | Agcommodabior]  Capacty | Motes | Staws |
2l
Accammadation Definiion
I~ Unlimited Accommodation
Masinum dccommodstion [ =
oK. Cancel 2|

Change the Maximum Accommodation to 2 for the OpsTeam. This indicates that the
OpsTeam resource can support up to 2 tasks simultaneously: They can do two things at once.

V3.0.0
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This will allow the OpsTeam to write a report and support a satellite contact at the same time,
for instance.

Click again and confirm the OpsTeam resource on the main Gantt form and the expected
shift times shown as aqua-colored bars (2 pairs of 4-hour periods, 1 pair for each day).

‘o STK Scheduber - [§TKscheduler_Tuterial] %
e Edt Vew Resoce Taskh Schedds Window Heb - & X

Ol S sl lalx al= = RlTle0[m| mlE @ H %)

03-Jan-2003
Task Name 00]o1[02]oaoa [ 0s os]o7 [os [oa [ 10]11 12 [15] 1] 15 6] 17 [ 18] 18] 20[ 21]22 [23 001 [02]0a ]

A0200040200040200040 2000402000 4020004020 0040 200040 200040 20004020 004020 0040200040 2001
i

- ArnazonTamet
2 - CassiopaiaStar HR-31
3-FUSE

4 - Goldstanadh

5 - GuamdB

E - Madrid26
7 - OpsTeam

200371 703 D000 00 - 200340105 00 0000 D Pass. Minutes 1 Hidden

The last resource we will define is an onboard solid-state-recorder (SSR). This resource will help
demonstrate the use of the resource capacity attribute in task scheduling. Again select Resource >
New/Insert, will bring up the Resource Definition form, General tab. Name the resource
“SSR”, and then click on the Capacity tab (we are going to leave all other attributes in their
default state).

Select the Is Applicable checkbox at the top of the tab. Capacity is not applicable to all
resources, just those that have capacity that can be depleted or replenished (like a recorder).
Define “Mbytes” in the Unit Definition field. This will help the user employ consistent units
when defining tasks that use this resource capacity. Under Type Definition select
Consumable. This means that resource capacity is permanently depleted (or replenished) by
atask. The alternative, Resilient, means that resource capacity is depleted/replenished only
for the duration of the task. Specify Min Capacity as 0, and Max Capacity and Init Capacity
as 100. Lastly, select Soft Maximum Limit for resource Max Capacity . . . this will allow
for partial replenish activities even when the resource capacity is not fully depleted. Refer to
the window snapshot on the next page to confirm your SSR capacity definitions. Now click
to complete your SSR resource definition.

STK/Scheduler v8.0 August, 2006
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Resource Mame: [ssR

Resource Description: |

General T Avvailability TAccommodationT Capacity T Motes T Status ]

v |z Applicable ﬂ

Unit D efinition

|Mbytes

Type Definition

Capacity can be depleted at task start,

f¢ Consumable or replenished at task end

" Resilient

Lirviits D efinition

Min Capacity [g j [Mbytes
¢ Hard b aximum Limit
Max Capacit =
ax Capaciy [100 =1 Mbytes @ Saft Masimium Limit
Irit Capacity  [100 j tbytes
oK Cancel ﬂ

Some resources, especially passive resources like targets, are often best defined as having Unlimited
Accommaodation (they never get “used up”). Edit the AmazonTarget and CassiopeiaStar HR21
resources and note that their Accomodation is already set to Unlimited Accommodation
(checkbox on Resource Accomodation tab). As a default, resource Accomodation for Stars,
Planets, Point Targets, and Area Targets ingested from STK (using the Resource > Ingest
from STK function or via the API) is set to Unlimited. For all other STK object types and for
all resource definition through the GUI (Resource > New) regardless of STK object type,
default accomodation is 1.

You have now defined eight resources for use in this planning file: 3 ground facilities
(Madrid, Goldstone, and Guam), 1 satellite (FUSE), an ops team (OpsTeam), a ground target
(AmazonTarget), a star (CassiopeiaStar_HR-21), and an onboard recorder. Madrid, the ops
team, and the ground target have limitations on their availability specified.

Now is a good time to take a break and stretch your legs. Select File > Save to save your
work if you have not done so already. After your break, continue on with the Defining Tasks
section to define and deconflict tasks that use the resources you have defined here.

V3.0.0 May, 2004
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Defining Tasks

In this section you will define 5 separate tasks with differing constraints and resource
requirements including: 1) a recurring satellite to ground station communications task, 2) a
daily management report task that requires no STK resources, accesses, or reports, 3) a single
instance task to take a picture of a ground target with a satellite while the target is in sunlight,
4) a single instance task to make an observation of a star with a satellite during satellite
umbra, and 5) a satellite attitude calibration task that occurs once an orbit within 30 minutes
of the ascending node crossing. Expect this section to take about 30 minutes to complete.

FUSEcomm Task

Select Task > New/Insert. . . to define a new task, and the Task Definition form (General tab)

will be displayed:

Task Mame: |FUSE camnd |Task Instance Defirition T
Task Description: |
General T Scheduling T Duration T Resources T Dependency T Motes T Status ]
2
Fricrity Scheduling Preference Object Line Color
— S chedule Preference:
Fricrity Lirits: Mo Preference
17010 I
Lower Mumber = Higher Priority Timeslot Preference:
. E arly
Priority = Change Colar
5 ;| Edit Preference
Task Groups
New Graup
| Create
Available Groups Included Groups
&dd
Delete Eemove
ak Cancel ﬂ

Enter FUSEcomm in the Task Name field. For this task on the General tab keep the default
values; leave the Priority at the default of 5 (middle of range), keep the Scheduling
Preference as No Preference, and do not specify any Group memberships.
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Select the Scheduling tab and choose Recurring Task, then choose Time for Scheduling
Windows Defined by (as opposed to windows defined by Resource Availability which would
be used for a task that occurs every time a satellite sees a ground station, for instance). You
will see a pair of tabs at the bottom of the window that allows the user to define the time-
based recurring nature of the task:

e pen

Task Name: [FUSEcomm [Fiecuring Parent Defirition m

Task Desciplion |

General gchedulingT Duration T Besources TDeEandencyT Motes T Status 1

%
 Single Instance Task & Recuning Task J
Recurring Definition
Minimum Time Between Tasks Maximum Time Between Tasks
(5 ; (5 ;
I~ Apply I~ Apply
e 5 T Hmon = @ : = —
S e A & Time ¢ Resaurce Avalablity
Periodic Windows T Discrete Windows ]
Perindic Start | Perindic Stap | Type | Data
£ >
sad | Ed | T heee

0K Cancel ﬁ

Select the Periodic Windows tab and click to define the periodic windows during which
you would like this task to be scheduled:

Period Definition
Frequercy -
Period Start Time:
ATl LIS - Fepeat Definition
2004/01/03 00:00:00 =2
Repeats 1 —
Period Stop Time: {* Repeat per Period 3 j
yywdmmdd hhemm: sz i
Friority Delta = [ =l - e
2004,/01.405 00:00:00 == iR b per Wind - =
epeat per Window ’D—j
Windows Definition
Defined Windows El il | CEEC)
‘window Offset | ‘window Duration | Data
¢ >
Period Comments:
0K Cancel ﬂ
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Select a Frequency of Daily and specify Repeats per Period as 3. Leave the periodic start
and stop times as the default (planning period start and stop). This specifies that the task
should be scheduled 3 times a day for the duration of the planning period. Additional
restrictive scheduling windows could be specified using the window definitions option at the
bottom of this tab, but leave this undefined for now; we’ll the let the deconfliction engine do
the hard work for us later. Click for the Scheduling window definition.

Task MName: |FUSEI:Dn'|m |Hecuning Farent Definition ﬁ

T azk Deszcription: |

General gchedulingT Dration T Besources T Degendenc_l,lT Maotes T Status 1

%
" Single Ingtance Tagk f* Recumng Taszk J
Recurring Definition
Minimum Time Between T asks tazimum Time Between Tazks
& '
[ Apply [ Apply
o [ = [Gmm = & | = —
Scheduling ‘windows Defined b
Sl s # Time " Resource Availability
Periodic Windows 1 Disorete Windows ]
Periodic Start Periodic Stop | Type Data
2004/01/03 00:00:00  2004/01/05 00:00:00  Daily Fepeats/Period=3, WindowT ype='#indaw. Windows=0
< >
fdd Edit ‘ Delete ‘

Cancel @

*

Note
Several periodic definitions could be specified for a single recurring task, and
the user could also specify discrete windows during which the task should
also be attempted. The software will attempt to schedule an instance of the
task during each and every window defined by the user the specified number
of times (which can vary for each window defined).
*
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Now that the windows during which the FUSEcomm task should be scheduled are defined,
select the Duration tab to specify the duration of each instance of the task itself:

Task Name: |FUSEcomm |Fiecuring Parent Definition [ﬁ
Task Description |
General Scheduling Duration T HResaurces T Dependency T Motes T Status ]
Duration Type E
(" Fixed duration
(" Maximize - allow handovers
(¥ Maximize duration - no handovers:
Minimum Duration Definition b aximum D uration Defirition
daps hh:mm:zs
Mirirum Duration: 0 = [oooem0 = W Unlimited
j =]
K Cancel §id

Select Maximize Duration — no handovers and specify a Minimum Duration of 0 days,
00:08:00 (8 minutes) at the bottom of the tab. Leave the maximum duration as the default
value of Unlimited. This will maximize the duration of the task assignment within the
window of a single resource set (no handovers to another ground station).

Select the Resources tab to define the resource requirements and options for the task:

Task Name: |FUSEcomm |F\ ecuring Parent D efinition rﬁ
Task Descriptior: |
Gengral T Scheduling T Duration T Resources T Dependsncy T Notes T Status 1
Resources Reguired T Timeslat D efinitions T Resource Usage
Resource Constraints E

“'FUSE"AND "Ops Team" AND "S5R" AND [ “Goldstone2E" OR “GuamdB” OR “Madid26"

Include ‘ AND |

5 ] [1]

Clear String

Defined Resources

Mame ‘ Description

"\ |= Crezate: Possibilities =|

- CassiopeiaSt...
2ErusE
ﬁ Goldstone26
[ GuamdE
s Madiid2s
Ops Team
S8R

Include Default STK
v Access Reports

-)

Add

esouce Goups

Name

r

[oss ]

Cancel

Jid
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All of the resources defined in this planning file are listed under the Defined Resources list on
the left. Resources associated with an STK object have their STK object symbol next to them
(satellite, facility, target, star, etc.). To define the logical resource requirements formula for
the FUSEcomm task:

e Double-click on the FUSE resource in the Defined Resources listing

e Click on the button

o Double-click on the OpsTeam resource
e Click on the button

e Double-click on the SSR resource

e Click on the [AND] button

e Click onthe D| button (parenthesis)

e Double-click on Goldstone26 resource

e Click on the |[OR] button

e Double-click on the Madrid26 resource
e Click on the |OR| button

e Double-click on the Guam46 resource

The Resource Constraints formula defines the resource requirements and options with a
logical AND/OR statement. The FUSEcomm formula specifies that the task always requires
the FUSE and OpsTeam and SSR resources, plus any one of three ground station resources
(Guam, Madrid, or Goldstone).

*

Note
Any level of parenthesis nesting is allowed, and there is no limit on the
length of the formula.

+

Click [Create Possibilities and the software will determine all of the individual resource string
options (Possibilities) that could be used to accomplish the task and will apply appropriate
STK access constraints (since the checkbox is selected). Select the Timeslot Definitions tab
to view information about each resource possibility string:
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Task Name: [FUSE comm] [Fiecurting Parent Defintion T

Task Descrption. |

General | Scheduing | Duafion | Resources | Dependency | Moies | Saws |
Resources Aeguired Timeslot Definitions Resource Usage
 Timeslots Per Task ) 7
B bR Py [ Defaul STK Access Reports Applied i
Possiblity List
Index | Priotity | Pesouces Used Edit Priority
1 500 FUSE. Goldstone26, OpsTeam, 55F
2 575 FUSE. Guamdt, OpsT eam, S5R
3 500 FUSE, Madid26, OpsTeam, S5A STK Import
« o
Time Windows of Possibiity #1
St Time | Stop Time | Prefened Stan Time | Desiabiity | 1
2003/01/03 050840 2000/00/03 092250 2003/01/0G03.0640 7@ | e
20030103 105526 2000/01/03 110732 2003/01/0310:5526 78 1 SulE D
2003/01/04 082336 2003/01/04 083754 2003/01/0408.2336 78 1
003/01/0410:1012  2003/0/04102248  2003/01/0410.1012 78 1
< >
& AlTmeslots " ScheduingWindows  C Riesource Avaiabily " Repans

oK Cancel 2l

Note the three Resource Possibilities for the FUSEcomm task based on the defined Resource
Constraints formula from the previous tab. The Possibility Priority values are calculated
based on the priority of each resource in the individual Possibility string. To manually edit
the task-specific Priority of a Possibility, highlight the FUSE, OpsTeam, SSR, Madrid26

possibility option and click [Edit Priority}:

Enter Pozszibility Pricrity [1 - 10]:
[Lowser siurmber =3 Higher Priarity]

ak. ‘ Cancel

Enter a value of 9 and click . Note the change in Priority value for the FUSE, OpsTeam,
SSR, Madrid26 possibility.

+

Note
Note that the range and convention for Possibility priority is the same as that
for Resource priority.

+

As a default, constrained accesses will be required between any STK object-related resources
in each resource possibility string. Access calculations are requested from STK and applied
by the STK/Scheduler software during the Create Possibilities step.
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4

Note
Accesses between ground objects in the same possibility string are not
applied. Individual accesses may be deleted from the automatically

generated list by clicking on the STK Import button.

+

To view the affects of resource availability constraints vs. access opportunities and how they
combine to define the final “timeslots” (scheduling opportunities) for the task, click on the
Reports radio-button at the bottom of the form (shows STK accesses for the highlighted
possibility string). Click on another possibility string to see the STK accesses related to this
option. Other STK reports (and/or external time files) may be applied by the operator as
required. Only when all reports (and file times) are satisfied (report overlaps) will report
windows be created for the possibility.

Click on the Resource Availability radio-button to display the times during which all
resources in the highlighted possibility string are available at the same time. Click on each of
the possibility options and note that the one containing Madrid is missing one of the resource
availability windows (because the Madrid facility has a blackout period defined that covers
the entire morning shift of the OpsTeam on day two of the schedule):

Task Definition

Task Name: |FUSE comm [Fiecurting Parent Defintion m

Task Description: |

General T Scheduling T Duration Tﬂesnumes T DegendencyT HMotes T Status ]

Resources Reguired T Timeslot Definitions T Resource Usage

" Timeslats Per Task . B

0 Tt B ety v Default 5TK Access Reports Applied J
Pozziblity List

Index Priarity Fesources Used E dit Priarity

1 5.00 FUSE. Goldstone26, OpsTeam, 55R

2 575 FUSE, GuamdE, OpsTeam, S5R

3 .00 FUUSE. Madiid26, OpsTeam, 55R STK Import

= = File Impart
Time "Windaws of Passibility #3

Index Start Time: Stop Time

1 2003401403 08:00:00 2003401403 12:00:00

2 2003401403 13:00:00 2003401403 17.00:00

3 2003/01/04 13:00:00 2003/01/04 17.00:00

" Al Timeslats 7 Scheduling Windows i He

" Repoarts

ok Cancel ﬂ

The Click on the All Timeslots radio-button option to see when the resource availability and
accesses overlap (these are the final timeslot options). Select each possibility option in turn
to see the final timeslots for each.
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Next, click on the Timeslots Per Task radio-button option at the top of the tab to see a listing
of each final task timeslot regardless of the resources involved (resources supporting each

timeslot are listed in the table):

Task Name: [FUSEcomm [Fecuring Parent Definition Ta
Task Description: |
Geneal T Scheduling T Duration T Resouices T Dependency T Motes T Status ]
Resources Required I Timeslgt Definitions 1 Resource Usage
@ Himssiots Per Task 7
 Trvesioes e Passbiy [ Default STK Access Reports Applied il
Resources | stan Time | Stop Time | Preferred Start T
FUSE, Goldstone26, OpsTeam, S5R 2003/N/A30308:40  2003/01/03032250  2003/01/03 0%
FUSE, Goldstone28, OpsTeam, 55R 2003/MA3105526  200%01/0311:07.32 2003401/03 10
FUSE, Goldstone26, OpsTeam, 55R 2003/01/0408:2336  2003/01/04 033754 2003/01/04 O8]
FUSE, Goldstone25, OpsTeam, S5R 2003/01/04101012  2003/01/0410:22:43  2003/01/04 10:
FUSE. Guamdt, OpsTeam, 55R 2003/N/A3084155  200%/01/03 028636 2003/01/03 0.
FUSE. Guamdé, OpsTeam, 557 2003/MA310:27.43  200%01/0310:4325  2003401/03 10
FUSE, Guamd6, OpsTeam, 557 2003/0/A3 140222 200%/01/031416:42  2003/01/03 141
FUSE, Guamdk, OpsTeam, 558 2003/M1/0315:4315  2003/01/03 16:04:11 2003/01/03 15:,
FUSE. Guamdé, OpsTeam, 557 2003/01/0408.0000  2003/01/04 0211:18 200340104 08|
FUSE. Guamdé, OpsTeam, 557 2003/01/0409.42:43  2003/01/04 035813 2003401/04 0%
FUSE, Guamdk, OpsT eam, 558 2003/01/0411:2939  2003/01/04 11:48:42  2003/01/04 11
FUSE, Guamdk, OpsTeam, 558 2003/01/041317.07  2003/01/041331:28  2003/01/0413:
FUSE. Guamdé, OpsTeam, 557 2003/ /A4 150407 200%01/04151853  2003401/04 15
FUSE. Guamdé, OpsTeam, 557 2003/01/04 165032 200%01/0417.0000  2003401/04 16
< >
& AllTimeslots ¢ Scheduling Windows ¢~ Resource Avaisbiity ¢ Reports Edit
& == T

Adjust the column widths or scroll to the right

so that the timeslot Desirability column is

visible. Timeslot Desirability is a measure of the desirability of a specific timeslot vs. other
timeslots for that task, and is taken into account by the deconfliction algorithms when scoring
different schedule solution options against each other. The Desirability of a specific timeslot
is calculated based on the related Possibility priority and the Scheduling Preference for the
task (see the Task Definition window General tab), and is scaled from 0 to 100, with 100

being the highest preference.

Calculated timeslot desirability scores can be manually adjusted by the user.

specific timeslot row in the Timeslot Definitions
to bring up the Timeslot editing window:

Highlight a
window at the bottom of the page and click

Timeslot Definition 5]

Timeslot Times T

wywArmnddd b ss

Start Time:  [2003/01/03 03:05:40
Stop Time:  [2003/01/03 09:22:50

Preferred Start Time: | 2np301/02 09:02:40 =

Comment

imezlot Desirability

Scale from O [least] ko 100 [greatest]

Desiahility: [ j

ul's

Cancel | ﬂ
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Change the Desirability value to 50 and click . Note the updated timeslot desirability

value in the timeslots window. This change makes this particular timeslot option less
desirable than the others.

Select the Resource Usage tab and confirm the Define Per Task radio-button option:

Task Definition X

Task Name: [FUSEcomm [Recurring Parent Defirition T
Task Description: ‘
General | Scheduing | Duisln | Resources | Dependency | Motes | Stas |
Fiesources Reguired | Timeslgt Defintions T Resource Usage
& Define Per Task " Define Per Possiblity @
Capacity Usage Per Task
Resource:
(T S IC—— N
OpsTeam MA M MN& a M,
SSA Consumable  Deplete 1 Fixed a Me
Goldstone2E M, Ma N& a e Object Lin|
Guam4b NA N N& a M Obiect Lin
Madrid26 N N N&, 600 N Object Liny
< >
Edit \Edmng a Resource Usage definition here avenwrites the definition in all possibilities
oK Cancel ﬂ

Specify a Setup time of 5 minutes for each of the ground station resources (Guam, Goldstone,

and Madrid) by clicking on each resource in turn to highlight it, clicking , and filling in 5
minutes (0 days, 00:05:00) under Setup Time at the bottom of the form:
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Resource: |Guamdb
Capacity Type:  |Resource capacity is not applicable
i i
r~ [ = [
T
LN e W T
Setup Timas
days hh:mm:zs
Setup Time: [g j mfEon =
STK Animation
Object Line Animation: | Object Line ﬂ
oK, | Cancel | ﬂ

Click each time to return to the Resource Usage tab. For Madrid, this task-specific
resource setup time will override the default Madrid setup time defined in its resource
definition (but only for this task).

Next, select the SSR resource, click , and specify that the FUSEcomm task Replenishes
the SSR resource at a Rate of 0.1 Mbytes per second and click . Refer to the window
snapshot below to confirm the settings.
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Resource Usage Definition @

Resource: [SSR

Capacity Type:

Capacity Application

|Fesource capacity iz consumable

™ Deplete * Replenizh
Capacity Replenish B ate
™ Fived j |
hdbtes bk mnm: g2
« Rate 01 = e Jooom =
YWhen Applied
At 1 Mbytes per second
Setup Times
days hh: sz
Setup Time: [0 - [ooono0
STK Animatian
Object Line Arnimation; | M, j

0k

Cancel

2

Click to apply the task definition. Six tasks (plus a recurring task Parent definition) will
be added to the STK/Scheduler main window Gantt view.

*

Note
FUSEcomm is attempted 3 times a day for a 2-day scheduling period, so the
software treats it as 6 separate tasks

4

De-select View > Show Task Parent Definitions to hide the Parent task definition.
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#m STK Scheduler - [STKscheduler_Tutorial] bl
£ Fle Edt View Resolrce Task Schedule ‘indow Help BNEES

DlEl 3| =g (a[x a=" - rlTeolm R = 2

03-Jar-2003 04-Ja
Task Name ‘08‘09|'\O|M|W2|'\3|14‘16‘16|1?|18|19‘20‘21‘22‘23 UO|U'\|02|D3|O4‘06|06|07|08|09|10‘11‘
04020004020004020 0040 200040 200040 0004020004020 0040200040 20004020 0040200040 200040200

BH_

FUSEcomm(1)

FUSEcomm(2)

FUSEcomm(3)

FUSEcomm(4)

FUSEcomm(5)

FUSEcomm(6)

1 - AmazonTargst

2 - CassiopeiaStar_HR-21
3-FUSE

4 - Goldstone2f

5 - Guamdb

G - Madrid26

7 - OpsTeamn

g- 55R

2003701403 00:00:00 - 2003/01/05 00:00:00 One Pass Mimutes 0 Hidden

The timeslots for each task are shown in the Gantt schedule area in the associated task row.
Note that no scheduling has been done yet. The displayed windows are simply the times
when the task could be accomplished based on resource availability, scheduling window
times, and STK accesses (if applicable).

Place the mouse cursor/pointer over one of the timeslot windows in the Gantt view and a
popup form will appear that specifies the resources supporting that timeslot and the start time,
stop time, duration, and resources associated with the selected timeslot.

Management Report Task

Select Task > New/Insert. On the General tab of the Task Definition form specify the Task
Name as Management Report. Leave all else on the General tab as default values.

Select the Scheduling tab and select the Recurring Task radio-button option and Time as the
recurring basis. Select the Periodic tab and click . Select a Frequency of Daily and click
(leave Repeats per Period in its default value of 1).

Select the Duration tab and select the Fixed duration option. Specify the duration as 2 hours
at the bottom of the form (0 days 02:00:00).
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Select the Resources tab and double-click on OpsTeam from the Defined Resources list
(OpsTeam should appear in the Resource Constraints formula field). Click on the
[Create Possibilitieg button and then click [OK].

Two daily management Report tasks should appear in the Gantt window with timeslots
corresponding to the periods when the OpsTeam is on duty:

4w STK Scheduler, - [STKscheduler_Tutorial] =]
[ Fle Edit Yisw Resorce Task Schedue Window Help -8 x

DE|dl S Blslex a= ~| R|T[eo|r| mEm ® 2|
03-Jan-2003 04-Jd
Task Name |osos| 10]11]12[13]14]15]16]17 18 [ 1] 20| 21] 2223 | 00] 01 ] 02] 03 04 |05 | 08 [ 07 [08 [0s [10] 11
0040 200040200040 20 0040 200040 200040 2000 40 200040 20 0040 200040 200040 2000 40 20004020 004020

=

FUSEcomm(1)

FUSEcomm(2)

FUSEcomm(3)

FUSEcomm(4)

FUSEcomm(5)

FUSEcomm(6)

ManagementReport(1)

ManagementReport(2)

K

1 - AmazonTarget
2 - CassiopeiaStar HR-21
J- FUSE
4 - Goldstone2s
5 - Guamdfb
B - Madrid26
7 - OpsTeam
8-55R |

2003/01/03 00:00:00 - 20030105 00:00.00 One Pass Minutes 0 Hidden

FUSEground Task

Select Task > New/Insert. On the General tab of the Task Definition form specify the Task
Name as FUSEground. Leave all else on the General tab as default values.

Select the Scheduling tab and select the Single Instance Task radio-button option.

Select the Duration tab and select the Fixed duration option. Specify the duration as 1 minute
at the bottom of the form (0 days 00:01:00).

Select the Resources tab and double-click on the FUSE resource from the Defined Resources
list, then click JAND], double-click on the SSR resource, click [AND], and finally double-click
the AmazonTarget resource from the Defined Resources list. “FUSE” AND “SSR” AND
“AmazonTarget” should appear in the Resource Constraints formula field. Click on

Possibilities,

STK/Scheduler v8.0 August, 2006
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Select the Resource Usage tab and then select the SSR resource and . Specify that the
FUSEground task Depletes the SSR Capacity by a Fixed amount of 75 Mbytes (see window

snapshot below), and click [OK|.

Resource Usage Definition E

Resource: ISSR

Capacity Application
v Deplete
Capacity Deplete Amount

" Fived 7 —

Capacity Tppe:  |Resource capacity is consumable

T —
" Rate :II per =]

days

= [onooon =+

wihen Applied
At Task Start
Setup Tinmes
Setup Time: [
STE Anirmatiob
Object Line Arimation: |N,€.-.,

oK |

Click @(I to apply the task definition. A single FUSEground task should be added to the
Gantt window with 5 or 6 scheduling opportunities (timeslots) appearing on each day.

FUSEscience Task

Select [Task > New/Inser. On the General tab of the Task Definition window specify the
Task Name as FUSEscience. Leave all else on the General tab as default values.

Select the Scheduling tab and select the Single Instance radio-button option and select the
checkbox Define More Restrictive Windows in the middle of the form. Select the Discrete

Windows tab and click on STK Import, then on . Select the Umbra report type and

FUSE for STK Object 1. Leave everything else as the default value and click , then
again. The umbra periods for the duration of the planning period should now be listed in the

windows area at the bottom of the form:
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ask Definition .

Task Mame: \FUSEsciBnce [Task Instance Definition ,T

Task Description: ‘

General QchedulingT Diuration T Besources TEredacessorsT Motes T Statug 1

&+ Single Instance Task " Recuring Task
Single Instance Definition

This Task will be scheduled based on the availability of its dependent resources.

Additional windows may be defined belaw ta further restrict when this task may be scheduled.

v Define More Restrictive Windows

Periodic "windows T Discrete Windows 1

Window Start ‘ ‘Window Stop | Data fa
2003/01/0300:34:15  2003/01/03 01:0916  ‘WindowT ype='window, Comments=Created by STK. Lmbra Report
2003/01/030214:06  2003/01/03 02:43:07  WindowT ype=\window, Comments=Created by STK. Urbra Fepart
2003/01/03 025356 2003/01/03 04:28:57  WindowT ppe=window, Comments=Created by 5T Umbra Report
2003/01/03 05:32:47  2003/01/03 06:02:48  WindowT ppe=Window, Comments=Created by STK Umbra Repart
2003/01/0307:13:37  2003/01/0307:48:38  WindowT ppe=Window, Commentz=Created by STK Umbra Repaort
2003/01/03 08:53:28  2003/01/03 09:28:29  WindowT ppe=window, Commente=Created by 5TK Umbra Report
2003/01/0310:3318  2003/01/0311:0819  WwindowT ype=window, Comments=Created by STK. Umbra Repot %
< »

dd Edt Delete | STK Import | Fie Import |

Cancel E

The FUSEscience task will only be scheduled once (single instance task), but it is constrained
to only be scheduled during the umbra windows determined by STK.

Select the Duration tab and select the Maximize — Allow Handovers duration option. Specify
the Minimum Segment Duration as 5 minutes (0 days 00:05:00), the Minimum Total
Duration as 40 minutes (0 days 00:40:00), and the Maximum Duration as 50 minutes (0
days 00:50:00) at the bottom of the window. This duration option allows handovers between
resources as well as non-contiguous task continuation as required to complete the full task
duration. None of the FUSE to star access windows are 40 minutes long, but the task can be
completed in segments, and this task duration option allows that.

Select the Resources tab and double-click on the FUSE resource from the Defined Resources
list. Then click [AND|. Finally, double-click the CassiopeiaStar_HR-21 resource from the
Defined Resources list. “FUSE” AND *“CassiopeiaStar HR-21” should appear in the
Resource Constraints formula field. Click on [Create Possibilities], then .

A single FUSEscience task will be added to the Gantt view with repeating windows of
opportunity on every orbit (constrained to umbra windows and times during which the Earth
is not occulting the line of sight from the satellite to the star). Note that none of the windows
are 40 or 50 minutes long (hover the cursor over a timeslot to get the popup details).

STK/Scheduler v8.0 August, 2006



STK/Scheduler Tutorial

33

#a STK Scheduler - [STKscheduler_Tutarial]

Ay Ple Cdt ew Restrce Task Schedde Window el

=18

R

x

Task Name

0| S| Rl ke x| = 1R

-l RIT|eolm| siEE B ¢

04-Jan-2003

18[1920] 21 22]23 |00 [01] 02 0304 [0s |06 07|08 [oa [10]11]12] 13]1a [15 ] 18] 17] 18] 19 20]21]

FUSEcemm(3)

FUSEcommi4)

FUSEcomm(b)

FUSEcomm(G)

FUSEground

FUSEscience

ManagementReport{1)

ManagementReport(2)

oo
L'Ll

no

s TR e Y e R e Y e I e Y e I e

40200040 200040 200040 200040200040 20 0040 200040 200040 200040 200040200040 200040 200040 2000
S ———— |

1 - Amazon Targol

2 - CassiopeiaStar_HR-21
3-FUSE

26

5 - Guarmdf

B - Madnd26

7 - OpsTeam

8- S5R

2003401703 00:00:00 - 200301405 00:00:00

Ore Pass

Mirutes DHidden

FUSEattitude Task

Select Task > New/Insert. On the General tab of the Task Definition form specify the Task
Name as FUSEattitude. Define the Priority as 10 (making this a low-priority task). Leave
all else on the General tab as default values.

Select the Scheduling tab and select the Recurring task radio-button option and select the
Select the Discrete Windows tab and click on

Time option for the recurring basis.

STK Import and |Add:

Define STK Time Report

3]

| >

Single Time Report Style

Reported ST times define:

& ‘window Start Time

" window Stop Time

neg daps hh:mm:ss

Offsst: = Jo = [oooooo =
days ke sz

Diuration: 0 ﬁ 003000 =
Ok | Cancel |

2

Report Types: Report Start Time Report Stop Time

| FepotTypellame | [onpa/oi03 000000 - [2003/01/05 00.00.00 1
Angle Between
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Select the Ascending Node report type, FUSE for STK Obiject 1, and verify that the Window
Start Time radio button is selected, and enter a Duration of 30 minutes. Click @(I and
again. 30 minute windows beginning at each FUSE ascending node will be listed in the
windows area of the tab.

Select the Duration tab and select the Fixed duration option. Specify the duration as 15
minutes at the bottom of the window (0 days 00:15:00). This means that each orbit,
sometime within 30 minutes of the FUSE ascending node crossing, the software will attempt
to schedule this 15 minute recurring task.

Select the Resources tab and double-click on the FUSE resource from the Available
Resources list. “FUSE” should appear in the Resource Constraints formula field. Click on
Create Possibilities,.

Click to apply the task.

29 FUSEattitude tasks will be created (one for each orbit) and added to the Gantt window
with a single 30-minute opportunity on every orbit. Scroll down through the new tasks using
the scrollbar on the right-hand side of the window:

4= STK Scheduler - [STKscheduler_Tutorial] X
[ Fle Edit View Resource Task Schedde Window Help -8 x

D@ 8 =@ x| a= R|Tl6o[m| s=lmE|m = 7l

03-Jan-2003 04-Jd
Task Name rlos[os|10]11]12]13]14]15]16]17 [ 18] 18] 20] 21]22[23 00| 01]02]03 |04 [05 |06 | 07 |08 09 [ 10] 11
0040 200040200040 20 0040 200040 200040 2000 40 200040 20 0040 200040 200040 2000 40 20004020 004020

=

FUSEattitude(01)

FUSEattitude(02)

FUSEattitude(03)

FUSEattitude(04)

FUSEattitude(05)

FUSEattitude(06)

FUSEattitude(07)

FUSEattitude(08)

= .

1 - AmazonTarget

2 - CassiopeiaStar_HR-21
3- FUSE

4 - Goldstone26

5 - Guamde

6 - Madrid26

7 - OpsTeam

8-55R |

2003/01/03 00:00:00 - 20030105 00:00.00 One Pass Minutes 0 Hidden

Select File > Save to save your work before moving on to the next section where you will get
down to doing some scheduling.
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Scheduling & Analysis

Now that you have several tasks defined it is time to solve the schedule! Generate
deconflicted schedule solutions using one or more of the deconfliction algorithms available in
STK/Scheduler. Expect this section to take approximately 15 to 20 minutes to complete.

Select Schedule > Select Algorithm and choose One-Pass. Click on the main window
toolbar to initiate the scheduling run using the One-Pass scheduling algorithm. Click
when the Scheduling Status popup window indicates that the scheduling process is complete.
A Summary Report form will provide an overview of the scheduling problem and the results
of the scheduling run:

Report for Schedule:
Schedule Start:
5chedule End:

S5chedule Duration:
Schedule Algorithm:
AutoValidate:
GraphicsUpdate:

Time to De-conflict:
Figure of Merit Result:
Report Generated:

'5TEscheduler Tutorial'
2003/01/03_00:00:00
2003/01/05_00:00:00
2_day(s)_00:00:00
CNE-EASS

CH

CH

0 day(s)_00:00:02
35847.58
2004/03/16_08:32:23

~

Scheduling Statistics:

Schedule Profile: E % of Total
Possibilities: 56 ( &)
Timeslots: 165

5TK Reports: 55 (0 )

Total Resources: T

Deferred Resources: Q 00.00%
Template Tasks: o (0)

Recurring Tasks: 37T (3 )

Total Tasks: 39

Deferred Tasks: Q 00.00%
Locked Tasks: Q 00.00%

# Lssigned % Assigned

Azzigned Tasks:

37 94.87%

Pritit

Click on the Summary Report button and review the Gantt form. Note that scheduled
tasks are shown as green bars at the time they were assigned by the scheduling algorithm:
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“a STK Scheduler - [STKscheduler_Titarial]

ity Fle Edt vewr Resource Tak Schedue window Help -8 x
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FUSEcomm(3) FUSEE™ P00 b o
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FUSEattitude(06) SEatigude(05)
FUSEC mil
FUSEcomm(1) i Wn oo
Al ] 0 K |
1 - AmazonTarget
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3-FUSE
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5 - Guamds
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7 - OpsTeam
8-58R |
SO 08 00 C0H00 - 205 /08 (00000 One Pass Mrutes 0 Hiddon

Tasks are shown in the Gantt view in time order. Unscheduled tasks are moved to the bottom
of the form. This default organization can be adjusted by the user through menu option
selections under the View menu.

Select View > Show Timeslots to toggle off the display of timeslots; now only the scheduled
task bars are shown. Turn the timeslots back on by selecting View > Show Timeslots again.

Roll up recurring tasks onto a single line by selecting View > Rollup Tasks > Rollup
Recurring Tasks. Remove task labels by de-selecting View > Show Task Labels.

hodular - [STHscheduler_Tirtarial]

ity Fle Wiew Resource Task Schedule Window Help -8 X
D)@ & m e x| al= -] R|m|gom| 8&l®|E)] &l %I
03-Jar-2003
Task Name o0]o1]02]0aos [ os[os o7 [ue [oa] 0] 111212 [1a ] 18] 6] 17 [18 18] 20] 212223 |00 o102 0a ]
40200040200040200040 200040200040 70004020 0040200040 200040200040 20004020 0040700040 2000
TV AT e e e e
E — (=)
FUSEscience - | =) O c O =) c O (- c c = [ c =] O O
ManagementRepart [ e R s—
FUSEcomm [ 4] Oom o o
FUSEground o o 1] 1] o o o
FUSEattitude = (o | m m m m | &3 m o | & o m m - m m m
............................ =)
1] J dja] ——] )
T~ AmazonTagat B
2 - CassiopeiaSiar HR-Z1
3. FUSE
4
5 - GuamdE
6 - Madndt
7 - OpsTeam
8- SSR
200307,100 00:00:00 - 200301105 000000 One Pass Mrne: 0 Hidden
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Break out each recurring task instance by again selecting View > Rollup Tasks > Do Not
Rollup Tasks and re-selecting View > Show Task Labels.

To quickly find a single task in a long task list, click on the binoculars icon on the toolbar.
Select the desired task and click . The view will shift to place the selected task at the
center of the Gantt window if the task is not already in the window.

Tasks may be grouped on the Gantt view based on their assigned STK object type. Select
View > Task Groups > by STK Facility:

#a/STK Scheduler - [STKscheduler_Tutorial] E”E‘El

Ay Fle Edt Yew Resowrce Task Schedue Window Help -8 x

Dl & 5|8 x] al= - R|Tleolm &la(@ = 2

03-Jan-2003
Task Name 00]o1]o2 |03 [o4]os] o8 |07 |us [os [ 10] 11]12]13 12 [15] 1617 |18 [19] 20| 21] 22 [ 23 [0 07 0203
I 00N R0 00N D2 C 0 O B IE 020 00200 T 0200 02 Q00N TR ST 0 2T TOR 020 DT 2D 00T 2000 D2 L)

[E] Goldstone26

FUSEcomm(1)

FUSEcomm(2)

FUSEcomm(4)

FUSEcomm(5)

[ Guamaé

FUSEcomm(3)

FUSEcomm(6)

=

FUSEscience
O — o
1- AmazonTarget
2 - CassiopeiaStar HR-21
3-FUSE
4 - Goldstone?s |
5 - Guamdb
F - Madrid28
7 - OpsTeam
8- 58R

2003401703 00:00:00 - 2003/01.405 00:00.00 One Pass Minutes OHidden

Note that the tasks with scheduled assignments to STK facility objects have been grouped
according to their assignment. Tasks without STK facility assignments are in the Ungrouped
section at the bottom of the Gantt view (in time order). Select View > Task Groups >
Ungrouped to return to the normal time-ordered task view.

Right-click on a task name or task row for a scheduled task to bring up a menu of task
options. Select Edit to bring up the Task Status tab of the Task Definition form. Note the
information on start time, stop time, duration, and assigned resource option. Click to
close the window.
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Task Name: |FUSE attitude(02) |Recuring Task Child Definition |T
Task Description: | |Parenl. FUSEattitude
General T Scheduling T Diuration T Besources T Predecessars T Motes T Status
il
[~ Deferred v Assigned ™ Lock/Overide
Azsignments
# ‘ Poss # I Start ] Stop ] Diuration ] Resources
1 1 2003/01/03 02:04:34  2003/01/0302:1%34  0_dap(s] 00:15:00 FUSE
¢ >
| | |

ok

Cancel

2|

Scroll down to the bottom of the Gantt view and left click (to clear other task selections) then
right-click on an unscheduled task. Select Edit to bring up its Status tab. Click on |Calculate
to display specific conflicts that caused the scheduling problem(s) for the task.

Tazk Name:

Task Description:

[FUSE attitude(01)

|Hecurring Task Child Definition

T

|F‘arent: FUSEattitude

General T Scheduling T Duration T BRezouices TEredecessorsT Notes T Status
2|
[™ Hidden [ Defered [ Assigned Il
Potentially Conflicting Assignments
Puosgibility | Caonflicting Task | Resources ‘ Assighed Start
FUSE FUSE science FUSE 2003/01/03 00:34:18
< ¥

| Caloulate Conficts |

Canicel

il
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Any scheduled task using a resource option for the unscheduled task during any timeslot for
the unscheduled task will be listed here. In addition to these direct conflicts, indirect conflicts
due to resource setup times and consumable resource capacity are also listed. This provides
conflict analysis data for unscheduled tasks. Click to close the window.

De-select View > Show Unassigned Tasks to remove unassigned tasks from the Gantt
window.

Tasks may be manually dragged to a new time on the Gantt view. In order to drag a task it
must be Locked (which indicates a manual override for scheduling purposes). Right-click on
one of the scheduled Management Report tasks and select the Lock/Override option. The
task bar will turn blue, indicating that it is Locked. Next, click-and-drag the task bar to a new
time (perhaps during a different timeslot or maybe during no timeslot at all). Run a validity
check by selecting Schedule > Validate and note any violations in the log under Help > Log.

»
Note
The user risks over-subscribing a resource by locking and dragging a task
manually. Validity checking can confirm that manual changes have not
violated task or resource attributes.

The Task Lock feature is a manual override so the user can place a task
anywhere (even outside task timeslots). Task validity checking is NOT
performed on locked or deferred tasks, though related resource impacts are
checked for locked tasks.

Note that locking a task and dragging it to a new timeslot does NOT change
the resource assignment for the task. The resource assignment may be
manually selected on the task’s Task Definition form Status tab.

A

Select View > Main View > Table or click on the table button on the toolbar to bring up the
table view of the schedule:

Dl & mia e . RUT R0 = T
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Click on column headers to sort by the values of the data in that column. Click on the
column header again to reverse the sort. Sort by the Status column to bring unscheduled
tasks to the top; this is a quick way to consolidate the unscheduled tasks on the table view.

Select View > Show Legend to help decipher the symbols used for the different status levels
and task object type definitions:

_ioix|
— Tazk Legend
Agzigned Tazk: ; Timeslot for &ssigned Task: E
Mot Azzigned Task: ; Timeslot for Mot Assigned Task: E
Defered T ask: E Timeslot for Defered Tazk: I_
Locked Task: ; Timeslot for Locked T azk: E
Wiolation Task: ; Timeslot for Yiolation T ask: E
Recuring Parent; ﬁ
Template Parent: ﬁ
— Resource Legend
Available: .
Mot Available: I_
Winlation: .
N

Close the Legend form. On the table view, Click-and-Drag a column header left or right to
reorder the columns as desired, and resize the columns per your preference.

Right-click on a scheduled task and select the Lock option from the pop-up menu. The task
status bar will turn blue and it will be brought to the top or bottom of the list if the table is
still sorted by Status. A locked task (and the resources it uses) will not be changed if the
schedule is re-solved. Unlocked tasks and new tasks are scheduled around locked tasks.

Unlock all tasks and Select Schedule > Select Algorithm > Multi-Pass and then hit to
resolve the schedule. Perhaps this algorithm did better than the One-Pass algorithm. The
Summary Report should tell you how it did, or you can sort by the Status column in the Table
view.

Highlight a group of tasks in the table view by selecting them with the mouse and using the
SHIFT or CTRL keys. To select all, CTRL-A. To get a Task-based ASCII report for the
selected tasks, select Task > Report.
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&2 Report g@@

Report for Schedule: '&TKscheduler_Tutorial' ~
Schedule Start: 2003/01/03_00:00:00

Schedule End: 2003/01/05 00:00:00

Fchedule Duration: Z_day(s)_00:00:00

Schedule Algorithm: MULTI-FPASS

AutoValidate: o

GraphicsUpdate: (e

Time to De-conflict: 0 day(s)_00:00:03

Figure of Merit Result: a

Report Generated: 2006/08/22_11:25:31

Task Report

TR_TALSE_NAME 'FUSEattitude(11)

TR_DESCRIPTICON '

TR_DEFERRED NO

TR_LOCEED No

TR_FRIORITY 10

TR_SCHEDULING FPREFERENCE None

TR_TIMESLOT_FPREFERENCE Early

TR_GROUPS O

TR_TASE_TYPE SINGLE_IMSTANCE_DEFINITION '' 'FUSEattitude

TR_RECURRING TYFE NA

TR_RECURRING COMNSTRAINTS ML NA N NL

TR_SINGLEINST DISCRETE_WINDOWS 1

TE_WINDCW DEF 2003/01/03_17:04:16 2003/01/03_17:34:16 'Scheduling window for this
TR_SINGLEINST_STEREPORTS O

TR_SINGLEINST PERIODIC DEFS O

TR_RECURRING DISCRETE_WINDOWS O v
£ >

Frint | Save |

All task timeslots as well as the assigned timeslot and resources are listed for each task. Save

the task report for later use by clicking |S
location.

To get a Resource-based report select Resource > Report.
resource or resources you would like a report on and click

E&| Report g@@

Report for Schedule: "Tutorial v2.2.15 Snaps' b
Schedule Start: 2003/01/03_00:00:00

Schedule End: 2003/01/05_00:00:00

Schedule Duration: 2_day(=s)_00:00:00

Schedule Algorithm: CNE-PASS

[RutoValidate: OFF

GraphicsUpdate: oN

Time to De-conflict: 0_day(=s)_00:00:02

Figure of Merit Result: 37468.65

Report Generated: 2003/10/23_15:08:13

Resource Report

RR_RESOURCE_NAME 'FUSE'
RR_DESCRIFTION ''

RR_PRIORITY 5

RR_SETUF_TIME 0_day(s)_00:00:00

RR_STK_OBJECT '/Scenario/Tutcrial/Satellite/FUSE'

RR_GROUES 0

RR_DEFAULTAVAILABLE YES

RR_AVAIL DISCRETE WINDOWS 0

RR_AVAIL_STKREPCRTS 0

RR_AVAIL PERICDIC_DEFS 0O

RR_ACCOMMODATION 1

RR_CAPACITY NO NA NA NA NA NA NA NA

RR_NOTES ''

RR_HIDDEN 'NO'

RR_TOTAL GLOBAL_AVAIL DURATION 2_day(s)_00:00:00

RR_TOTAL ASSIGNED TIME WITHOUT SETUP O_day(s) 08:34:32 v
< >

Frint | Save |

and selecting a filename and the directory

With the mouse select the

Review the Resource report on the screen. Note that resource duty cycle is calculated and all
supported tasks are listed under each resource.
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To assess resource capacity usage select Resource > Chart > Capacity. Zoom in on the main
Gantt View first to see a closer view of the chart (the main Gantt View zoom setting is used
to drive the chart zoom level). The SSR depletion and replenishments are shown.

2. Tutorial New v3.0.0 Capacity Charts

03-Jan-2003

Resource Name 09 10 1 12 ‘ 13
3‘0 4|U 5|U UIU 1IU 2‘0 3‘0 4‘0 5‘0 UIU ﬂp 29 3‘0 t‘l‘U 5|U UIU 1IU ZIU 3IU 4‘0 5‘0 Up 1|U 29 3‘0 t‘l‘

TR ] Report DetaValuss Close ‘ =2

For operator/planner situational awareness, STK/Scheduler also comes with a schedule
animation feature. To help focus in on this schedule’s animation, select FUSE as the focus of
the VO View. Look at the Gantt view of STK/Scheduler to find the start time of the
FUSEcomm task. Select Schedule > STK > Animate, bring the STK/VO window to the front
(animation starts automatically), and use the VO window controls to fast-forward the
animation to just prior to the start of the task, and then slow it down to run at a reasonable
speed.

Note the magenta line that appears, connecting FUSE with its assigned target (the facility
object) during the scheduled task time. These are not just access lines; they are displayed
only when a task is scheduled, and only shows accesses assigned by the scheduling algorithm
to support defined and scheduled tasks.

The loaded STK scenario is modified to display accesses between STK objects that are being
used to support scheduled tasks during their tasks’ scheduled times.
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f Tutorial - STK 0 - [30 Graphics 1 - Garth]

@ e ow (et Jook daelte Wrder Feeh t —l=| x|
oo 2] L
HA4d U P BTL BOH [ TwanEammn —pF—— SERTBRBYTAT AL §8 226

i = [l e oo

S Lanctied @ it [ 0 Grishe |

B ASE 52,500 ~141.448) 3 Jan 2000 0044114 812 X Real Time Mukipler: 34,00 nfafps

Tutorial Complete

This concludes the STK/Scheduler tutorial. To save this schedule file select File > Save.
The saved schedule file includes all of the information about all of the tasks and resources,
scheduling options, timeslots, and other data necessary to bring the planning session back so
you can start where you left off. Note that resources and tasks are unique to and not shared
between schedule files, even though they might be associated with the same object in the
same STK scenario.

Please feel free to experiment by adding to the schedule file you built here or by creating a
new file from scratch. Remember that form-specific HTML Help is just a mouse click away
to provide more information about any field or parameter.

If you have any questions regarding STK/Scheduler, other STK modules, or this tutorial,
please email STK technical support at support@stk.com or contact technical support by
phone at 888-785-9973 (weekdays between 8am and 8pm, Eastern Time).
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