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ROSE Summary

+ ROSE Is a prototype scheduling tool that has demonstrated viable solutions to ditficult
scheduling issues such as:

- Fast, automated, conflict-free schedule creation {» 4,000 requesthour @ 2,000 req's.)

- Schedule enhancement through post-processing: Best First Search for Schedule
Enhancement (BFSSE).

- Rescheduling / contingency scheduling techniques
- Operator tools for computer-assisted scheduling (graphical interfaces, etc.)

+ The ROSE effort involves the cooperation of experienced users, operators, and
implementors of spacecraft data systems

+ The ROSE eftort has had positive Impacts far beyond its original scope

SEAS LORAL.
Systems, Engineering, and Analysis Support ferosys
1-3
ROSE History
1987 (FORD)
Telesclence impiications
on Ground Systems
MGS)
1988 (SEAS / Loral) 1988 (SEAS / Loral
o ,"',":m“;“ NCC Scheduling
{Distributed Scheduling) Prototype
1989 (SEAS / Loral)
. Inued 1900 (SEAS / CSC) 1009 (SEAS / Loral)
g.:mm SCAN Test Bed Comparison Siudy
- Porting Study Prototype COOS Report Relessed
1990 (SEAS / Lored) 1990 (SEAS/CSC) 1990 éosi:‘S ul.:or-l)
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NCC - ROSE Task Goals

+ Prototype a viable generic NCC request scheduling process with predicted load levels
for the 1995 timeframe using:

— Existing ROSE prototype
-~ Different request selection and placement strategies
— DHferent scheduling aigorithms

. Use requests that represent a realistic contention for TDRSS resources with realistic
view periods

+ Prototype required user request flexibifity
. Evaluate FERN language for use in the NCC environment

. Determine tradeofis between success rates and time-to-schedule for ditterent
scheduling algorithms
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Accomplishments

. Verified ability of FERN to represent realistic generic requests by buliding and
scheduling generic requests:

— 31 Generic user requests

— 11 Missions

~ Requests for 1645 activities per week
— Realistic TDRS view periods

— Realistic resource contention

« Prototyped and compared scheduling architectures
. Results documented in Scheduling Results Analysis Report for the NCC Prototype

. Able to schedule over 84% of anticipated requests for week long schedule in 1995 in
less than 2 hours

LORAL
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Scheduling Concerns

+ Need to reduce time needed to get a conflict-free schedule

+ Satisty customers
- Respond quickly to changes (Targets of opportunity, shuttle slips)

+ Implement NASA policy
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Current Approach

1 Users submit requests for services at a specific time
2 INITIAL SCHEDULING (2 hours) - An Initial schedule Is created by computer

3 CONFLICT RESOLUTION (3 to 5 days) - operators phone users and ask
what is the type of event? (orbit adjust, tape dump, etc.)

- can request be shortened?

- can request be moved?

- can request use a downgraded service (MA vs. SA)

- can request use the other TDRS?

- i neither contlicting user Is flexible, choose the higher priority one.

4 Operators schedule PM and tests (hardware/software upgrades) around user requests

5 H there Is a conilict with a user, do the conflict resolution process

SEAS LORAL
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ROSE Approach

1 Users and Operators submit flexible requests with preferences, constraints. and
plternatives

2 INITIAL SCHEDULING (1 to 2 hours) - An initial schedule is created (without conflicts).
Some requested events are not scheduled

3 CONFLICT RESOLUTION (2 to 5 hours) - Algorithms that imitate the human conflict
resolution process are executed to try to schedule the non-scheduled requests

4 (done)

5 (done)
SEAS LORAL
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Initial Scheduling

ADD TO SCHEDULE, 3 | PICK NEXT INSTANCE [fue- UNSCHEDULE
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212
CHOOSE FROM FLEXBILITIES § o Y3 ¢ success
213 ?
PICK START TIME YES START NO TRY TO REMOVE CONFLICT
214 T™ES 215
?
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BFSSE Overview

solution Is found or a timeout occurs

- SELECT

- MOVE

- RESCHEDULE

SEAS
Systems, Engineering, and Analysis Support

» Start with an Initial conflict-free schedule and some un-scheduled requests

« Identity one un-scheduled request that you would like to try to schedule

Find places on the schedule where the request almgst fits.

Repeat the SELECT and MOVE steps for all moved requests

- The algorithm executes the following three steps repeatedly as needed until elther a

Determine what requests need to be moved to schedule the unscheduled request

LORAL
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BFSSE Example

. Goal is to add request A" to the existing schedule shown below

. Three potential times for request "A" are shown

A? A? A?

r J J r J Mission 1
rKJ rL J r Jl J F Ej Mission 2

M N Mission 3
. It is known that "A" cannot be scheduled anywhere If the rest of the
schedule remains as Is.
SEAS LORAL
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BFSSE Example (cont'd)

<= Heuristics for
/ Picking Times
A /T2 A/ T3
<== Heuristics for
Selecting which

375
J=K~L aclivities to move
20
/ ® Attempt to Schedule X
0
Schedule Y at time Z
F/T4 F/T5
Delete C, D, and E
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Summary

» ROSE has shown to be an effective scheduler for solving the types of scheduling
problems faced by the NCC

+ The ROSE approach fully supports the NCC operations scenario

eSS

« Conflict-free schedules can be created in 2 to 4 hours instead of 3 to 5 days.

+ ROSE can create schedules quickly enough that alternative contingency schedules are

possible !
+ The ROSE conflict resolution strategy utilizes flexibilities in user requests to reduce
conflicts
|1
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