Edulog.nt Run Optimization

Using Simulation & Optimization
to
Develop a More Efficient
Transportation Plan

z




Simulation Concept in Edulog.nt

e Using the simulation feature Is a way to make
run and route changes in your system in
“practice” mode.

 You can try any new routing scenario from a
simple change to a complicated revision
without worrying about affecting your real

data.
Note: Run and Route Optimization are only

available through Simulation.
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NOTE 1

All manual references refer to the:

2007 TIMS/Edulognt User Manual

This manual may also be downloaded by following these
directions:

WWW.NCBUSSAFETY.ORG
> TIMS — School Bus Routing
> Documentation
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NOTE 2

NC resources  wehicles Iihrary

safety

Bus Safety_

The full Optimization
PowerPoint may be

Vlewed and/or TIMS Routi
downloaded at: + s

History
Training Presentations
» Quick Reference Guides (ere)
» Technical Reference Guides (Tra)
« Programs
» Support Staff

WWW.NCBUSSAFETY.ORG

> TIMS — School Bus Routing
> Training Presentations

calendar  mailing lists archived news contact safety center  home search

TIMS Training Presentations
The Transportation Information Management System (TIMS)

Web Presentations

Autostrester Setup
Basic & Advanced Reporting TIMSMT part 1 (Dee 2003y
Basic & Advanced Reporting TIMSNT part 2 (Dec 2003}
Basic & Advanced Reporting TIMSMT part 3 (Dec 2003)
Boundary Creation (Dec 2003)
GEBndPlan (GISMO) Overnview (Dec. 2003)
Editing Run and Route Directions - TIMS NT
Edulog's Map Registration Systemn (MARIS)
Edulog Maintenance Utility Training
New User
TIMS NT Introduction - Part 1
TIMS NT Introduction - Part 2
Ll T LT T Ty
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Powerpoint Presentation Downloads
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If you would like to download the presentation to your local computer, use the right
mouse button when y vou select the link. When the pop-up menu appears, select
SAVE AS.

Autostreeter Setup

Basic & Advanced Reporting TIMSMT (Dec 2003)
Basic & Advanced Reporting TIMEMT (Dec. 2002)
Basic & Advanced Reporting TIMSNT (Dec 2003)
Boundary Creation (Dec 2003)

GEBndPlan (GISMO) Oveniew (Dec 2003)
Editing Run and Route Directions - TIMS NT
Edulog's Map Registration System (MARIS)

» Edulog Maintenance Utility Training

» TIMS NT Introduction - Part 1

" TIMS NT Introduction - F'art2

2007 TDTIMS Class
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What Is Run Opt?

Run Opt Is a component of simulation that
helps you create a new set of bus runs
from an existing set of stops
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Overview

Define your problem

Verify that your Data Is up to date

Run Optimization - Get First Best Solution
Run Simulation — Refine your Solution
Route optimization

R e o A

Implement Solution
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Define Your Problem

 One time specific need or part of a plan for
monitor your transportation plan.

e Are you trying to reduce runs
— For total fleet
— Certain schools or area
— Is there a target number?

e Are you optimizing due to redistricting, new
schools, or staggered bell times ,Single tier to
multi tier?
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Verify Your Data

Stop data — Must be Current and ALL stops
located — Do NOT have to be on runs.

All other transportation data should be current.
Maps must be current.

Student data — Assignments must be current for
capacity to be accurate.

If redistricting, Boundaries must be current.
Bell times must be current or set to proposed

changes. &\\\!@H
LN
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Verify Your Data

Things to Consider:

 Run optimization will not work with transfers.

 Which stops to include - Fall Planning,
Staggering, Merging Transportation?

 Multi-school scenarios - current or possible?
 Bell time changes — Current/Proposed?
« Are new tiering scenarios possible?
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Improvements

* One set of tools for manipulating Runs and
Routes are used in Simulation and Regular
Data.

e Optimization functions are limited to the
creation of new “starting points” --- all the
other tools used for cleanup and refinement
are the same as those used elsewhere In the
system.
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Results

e Sim/Opt in Edulog.nt Is similar to what you
see In Edulognt with stops and runs

 Fewer separate kinds of functions to learn to
accomplish the same tasks

 Much greater flexiblility in developing
scenarios and saving various solutions
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Using Sim/Opt

Simulation

e Optimization may
or may not be oopfirm Simulation
used once you are | |DYN |«—=xcaar Data

IN Simulation { ‘
, “Active”

If you do use OPT,
you confirm OPT | FEIMIAT Confirm one O e :
to SIM, then SIM Simulation 3

to regular data Optimization
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Back Up Your Data!

* The number of savesets
and locations of SIM and =~
OPT data can be P
confusing = E=

e Back up first in case you
confirm something into
your regular data by
mistake!
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Back Up Your Data!
Back Up Your Datal
Back Up Your Data!
Back Up Your Data!
Back Up Your Data!

Back Up Your Data!
Back Up Your Data!

»
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How does it all work?

1. Know what your plan is!

2. Start EdulogNT

3. >File > Enter Simulation

 Load the Stops and/or Runs (Use Worklists!)
>File > Enter Optimization > Runs

Complete Optimization (save one or more SaveSets)
>File > EXit (This Returns you to Simulation)

Cleanup Optimization Solution

Exit Optimization (Save to real database if satisfied with

solution) &\\\!@H |
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Entering Simulation
The ‘Other’ Option

the Simulation

 The yellow “S” % | takes you into

« Only after you enter Simulation can you
proceed with Run Optimization




Enter Optimization

1. From Simulation: File>Enter Optimization>Run
2. >Problem Definition > School/Stop Selection

REMEMBER
e \When to load data?

* You can only work with data loaded
properly into your Simulation

W’ '
LV ] o
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Run OPT Problem Definition

The first screen you will see asks you to decide
basic questions about your Run OPT session.

Problem Definition Switches

e AM or PM Dirn?Et_i?_rl_u_:_u_fmlﬁun— Twpe of Load — Deadhead Mode —
{+ T o school % Assigned loads % Rectangular
o ASSigﬂ@d LOad or ™ From zchool ™ Head counts :: Erut:uﬁ.!flilglht
reeral trme
Head Count £ Brferal digt
Frequency
e Deadhead Mode T
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Run OPT Problem Definition

* Next, you will
determine which of

Run Optimization Problem Definition

— Switches [ Read-Only |

your loaded schools
will be included In

Direction of Run Type of Load Deadhead Mode Frequency
ITD zchool Ilze azzigned loads | ze rectangular IMT'W'UF --------- 0003-03-139806-25-1339
— Schools # Clusters / Bell Times To Use
% School Selection € Cluster Selection | Schoal | Time |
10 Bell Tirme: 308 2:00 A
{308 =l Jsooem 7|
Remaowve |

this problem /

Click the Add button

Stop 1D | Type | Load | Linl = | -

208 00 T 3 0 — Mumber of stops selected IU MI
02 002 T 1 I .

0% 00 T 1 0 Total load selected IU Wia

02 004 T 1 I Pairt b
308 005 T 2 0 Join selected stops.. | Pt | ,

308 00 T 3 0 = Operation

S - - R [ &llow zelection of only stops with load Im

to add your

Cuem By School and Time |

1] | Cancel |

selections to the
stops to use
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Run OPT Problem Definition

e |f you are working
with more than onée™
school, you would
select it from the
pull down, and add
it as well

The second school”

Run Optimization Problem Definition

— Switches [ Read-Only |

Direction of Run Type of Load

[Deadhead Mode Frequency

IT::: zchool IUSE azzigned loads

Ilze rectangular IMTWLIF --------- [003-09-133806-25-1339

— Schools / Clusters / Bell Timez To Use

hool Selection € Cluster Selection

School | Time |

|0 Bell Tirme:

303 5:00 &M

308 A I 200 A "I
: : Remove |

e

[uery By Schoal and Time I

P
—Stops To Uze o
Stop ID | Type | Los| Linl« ;

02 0o T 0 — Mumber of stops selected ID Map Operations... |
308 002 T 1 0 :
208 o0 1 0 Total load selected IU Via
308 004 T 1 0 | Pairt i
308 005 T 2 0 Join selected stops... | Part. | _
203 T 3 0 = - Operation
= == = : 7 Allow zelection of anly stops with load

| o v [4ddto =

]4 |

Cancel |

would then appear
In the right window
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Loading Data
 Load School Stops!

* Run Optimization won’t function until at least one school
stop has been loaded (i.e. 304.000).

 If you only load cluster stops, you will have to manually
load schools before you can use Opt.

e Load Stops

» Load the set of stops you want to work with from a
worklist, range, or individually by stop number.
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Selecting Stops

Run Optimization Problem Definition

e You must select stops

Frequency
b f d Ta zchool |lze azzigned loads |Jze rectangular IMTWLIF --------- Q0039-039-195806-25-1939
e O re yo u C an p ro Ce e — Schools / Clusters / Bell Times To Use
% School Selection £ Cluster Selection Schoal | Time |
10 Bell Time: 08 200 Ak

* You can do this by [ -
selecting the top stop I S W
and scrolling down to

the bottom of the

window and holding
<shift> down while —  —

selecting the last stop

inl
Mumber of stops zelected I1 26

Total load selected 447 Yia
IF'u:uint 'I

Jain zelected stops... | Part... |

Operation

™ &llow selection of anly staps with load
VR I.-'-‘«dd ta 'I

Summer Conference Run Optimization



Selecting Stops via the Map

e Selecting on Map Operations I
[ Ty.. | Lo | Li

brings up a different “Stops to
Use” window

* This allows you to pick stops
by Point or Polygon.with

. - | Mumnber of stops selected |15
options for Adding or Totsllosd selected 117
1 — Mode of selecting——
Removing stops v e

- DT
» Click Return when you have Opeation |
Nl I b - Retum
finished selecting stops = ~
¥
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Finishing Problem Definition

Note the number
of stops and load
selected before
selecting OK

Run Optimization Problem D efinition

— Switches [ Read-Only |
Direction af Bun Type af Load

12k

Murber of stops selected

To zchool

ze azzigned loads

=

—Schools / Clusters / Bell Times To Use

¥ School Selection
10 Bell Time:

) Eluster Seleation =

Total load selected 447

20

Add | Remove |

[ 308 =l Jemaw 7]

A4

—Stops To Use

[Huery By Schaoal and Time I

Type | Load | Linl ] \/ ;
0 Murber of stops selected |12E Mapreratluns...l

Total load selected 447 Yia
IF'u:uint VI
Join zelected stops... I Part.. I

O peration

™ Allow zelection of only stops with load
v [Addto -]

Cancel |
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Global Moves>Run Generation

Select the number of buses and capacity

e Click on Add

e YOu can enter
several different sets
of buses/capacities
before clicking OK

* Buses/capacities will
appear in the right
window

Fleet Information

# Runz to create I."" Tatal number of buzes IT-"

Mirirnurn b arirnum ¥ @ [0,5R) [0.500)
Capacity I':' IEE A

Riding time |0
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Runs are now
available to
work with

File Tools Stops Run: Problem Defintion  Global Moves  Reports  Options  window Help

[& &|&|a |6 a4

AEE

& || P = ==

]

Stuclents

00O Assigned
Students

00O Unassighed
Students

Stops

00O Loaded Stops

00 Stops for
Loaded
Students

O gLoaded Stops

OO Rundpt
Unselected
Sim Stops

OO Rundpt
Unassighed
Stops

00 RunJpt
Schools

Funs

@0 RUNOPT 101

@1 RUNOFT 102

@0 RUNOPT 003

2T RUNOFT 104

@0 RUNOFT 105

@0 RUNOFT 006

@1 RUNOFT 107

GIS Owerlays

@20 Layer!

Bl o e (]

=

[

4l Start H e % @ H QELU\SE I gNEIb\US Lock Mamagel-..l Micrusufl PUWE[F'Diﬂl-[..lFEEdulog nt - worksp... ||@EﬂF$ﬁN@MQ@ 10:21 A

K| |
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Global I\/Ioves>|mproving Runs

e Use the Improve
Runs function
under Global
Moves until no
moves are made.

 Runs shown have
been through 3
sets of the improve
function.

”mi uDgn - worl space WSDZ imulation : Run
ﬁ@l@l@glal@gl«ﬂ\ Ll&nl&g\ SH .|-|l~ @ﬂ& .g.ﬂg’ \ ﬂ? B 4

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

Lns

@0 RUNOPT 001
@1 RUNOFT 102
@0 RUNORT 003
&0 RUNOPT 004
@1 RUNOFT 105
@0 RUNOPT 006
@1 RUNOFT 107
GIS Overlays

@0 Layen

07
|
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Checking Runs
sy ®

* Runs>Open Run Summary  [aeee - Tonbs -

ShOWS you Stats about One Edit Fields
run at a tlme Descriptinn:|

* Check each run by selecting | _ e —
the mouse and CI|Ck|ng on the TNOBIT00T BEGAM  MTWUF- EP?Lr»LdE;EﬁqELS;?

310806007 O00AM MTWUF--.
210.80300 FO2ZAM  MTWUF-.. 173WATT 5T

rfun on the map, or SeleCt the 310804001  707&M  MTWUF-.. 764 PINE RIDGE R

30906001 713AM MTWUF-.. 334 HOESOMW DR
ru n I D fro m th e u I I d OWﬂ 310.079001 7218M  MTWUF-.. G486 MC HwY 801
p 30000000 7:25AM  MTWUF-..  331wILL BOONE F
J00IR0O0T 7:264M  MTWUF-..  365wWILL BOONE F ¥

menu < 2
View oK ID Stap | Cancel |

Frequency: |

M ax Load: b aw Time: | min.  Tirme: |81 i,

=

s

..'z P S|
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Making Edits to Your
RUNOPT Runs

| s
; =T7%)
TSN

Deassign Stop (Run Opt) E
o my A

Stops > Deassign
allows you to
remove several
stops at once.




Inserting Stops On New Runs

 Inserting stops
within run OPT Is

not

very refined

at this time

Once you insert,

you can run

Him
ma

orove runs’” to
ke better

Sel

uences

—0On Run

RUNDPT 001 ]
— At Pozition
% Befare & After

[08 msom 7]
ok I NEHtStDpl Eancell \\
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Saving OPT Runs to
Simulation

e Saving runs back to simulation will allow you to make
edits easily

e Once you do this, you must confirm your changes
from the first session of run OPT to a file or your data
before you can re-enter run OPT

Edulog nt

@ Prexious run optimization changes must be confirmed ta file or discarded befare re-entering run optirmization.
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Making Additional Manual Modifications
INn Simulation

This portion functions like
standard EdulogNT.

b




Make Sure

 Once you have confirmed your runs from
Simulation back into your real data, YOUR
REAL DATA IS CHANGED!

* You can only go back if you have a good
BACKUP!
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Recap

How You Should Use Run OPT

 You should think of OPT as a tool to be used
as part of simulation

[t will give you a starting point for a particular
set of runs

 Simulation allows you to continue to work with
the runs to clean them up and make other
needed edits

sop”

..'z P S|
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Recap

What You Do Where

e Optimization — Basic run generation, de-
assigning and reassigning stops

e Simulation — Local moves with improved run
data (no actual run directions, but time
estimates In easier to use format)

e Regular Data — Real run directions and edits
to run directions and reports!
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TextPad - [Chusers'jechesse', TMPY\RUNDPT.RPT] -10] x|
|=_||a Edt Ssarch Yiew Tools Macros Gonfigure Window Help =53] x|

EH | BERE| B0 2 EE2T QULHR (A e (K2
+|=| | | REFCRT CODE: OPTSYS- 2 DATE: 21-Hay-2002 TIME: 10:07 am =
EUNOET BET PAGE : 1 OFTRNS RUM REPORT -
0 RUN ID:unasgn ] ¥ STOPS: 112
KIHCAR: 0 FEUN LOAD, 240 MAHCAF: 0 MIHTHE : 0 ERUH TIME: 9999 HAXTHE: 0
STE ID STPTHE ILODCHRE LODTME CHTTHE STPLOD RUKLOD STOF DESCREIFTION
g:-09 -2 1] 0 ] 0 DIUEHY COMHNECTOR
310 no1 8:13 1 0 73 11 11 MOUHTVIEW DR & WIHDSONG RD
310 noz 8:10 1 0 100 1 12 418 FOEK BIXZBY ED
310 0oz g:12 1 ] 80 1 13 832 WILLIAMS RD
310 0os g:12 1 ] 83 g 18 WHITHEY RD & HORSE ST
210 006 g8:08 1 ] 125 2 20 531 CEDAR GROVE ED
310 ooz g:17 1 0 31 3 23 897 CORNATZER RD
310 JLF: g:05% 1 0 147 1 24 CORNATZER RD & JOE HYERS ED
210 0o0B g2:11 1 0 a7 1 25 2728 RALPH RD
310 noc g:12 1 1l 78 1 2B JOHN CROTTS RD & DECK CIR
310 oo 8:12 1 I g4 1 27 991 MILLIHG RD-AM STOP L
310 00E a:06 1 0 139 2 29 3357 US HWY 64 E
310 noF g:10 1 0 103 1 30 Y91 FORK BIXBY ED
310 noI g:07 1 0 130 2 32 1384 FORK BIXEBY RD
310 o0oJ g8:09 1 o 114 1 33 162 DEACONS WaY
210 00H g:05 1 ] 154 2 25  DEADMOM RD & REDWOOD DR
210 1is] g-14 1 0 64 1 36 240 MULLINS RD
2lx 310 DoR 8:08 1 0 123 1 37 647 CEDAR GROVE CHURCH RD
NS Characters j 310 nos 8:16 1 0 44 1 38 232 JAMESTOVHE DR-AM STP
310 noT g:08 1 0 121 1 39 168 HOWAEDTOWRK ED
33 [ - 310 010 g:09 1 0 108 2 41 278 FOEE BIEBY ED- AH STOF
34 ) 310 nii §:12 1 1l g4 & 47 WHITHEY ED & FULTON ST
35 o 310 niz g:12 1 1l 78 3 50 MARCOHI ST & FULTOM ST
36 § 310 013 g:07 1 0 133 1 51 MNC HWY 2801 S & BAEMHARDT IH
v x 310 015 g:12 1 a 76 ] E& META BREEZE 1IN & ROLLING HILLS 1M
g & 310 019 g8:13 1 ] 73 g £1 CREEESIDE DR & META EREEZE LN
33 ) 310 020 8:08 1 ] 118 1 62 294 HOWARDTOWH RD
40 | 210 021 g8:02 1 ] 182 4 66 235 SEAFORD RD
41 ] 310 023 g:12 1 0 77 & 72 MOUNTVIEW DR & HOLLOW HILL CT
42 * 210 024 2:06 1 0 139 2 74 CORHATZER RD & SFRY LN
43 + 310 02s g8:15% 1 0 g1 2 76 MO CREEE RD & HICEORY TREE RD
44 p 310 n29 8:12 1 0 a2 4 20 779 TUEREWTINE ED
45 c 310 031 g:09 1 0 115 2 82 3140 Us HWY nd E
46 : 310 03z a:01 1 a 191 3 RS SEAFORD ED & 1YDIA LN
47 4 310 033 a:07 1 0 130 2 &7 WILL BOOME RD & TUTTS TR
48 0 310 034 g:14 1 a 61 ] 92 338 FRANE SHORT ED
43 1 310 035 g8:13 1 ] 66 3 95 DALTON RD & ERIC RD
50 2 210 037 8:07 1 0 128 2 97 CEDAR GROVE RD & ERAHNCHVIEW LH
L . L ! g i e L L j"
53R 4 KN =

[ B 'UE'W‘(“ Shoe, [Ty ozl 177 Ve




Run OPT Practice 2
Hints

 Double-check the numbers to make sure your data
matches the example.

e If It doesn’t, adjust your solution to match your
situation.

 Go ahead and save a preliminary solution, then
save periodically to new names as you make
progress — that way, you can go back to various
stages and try different strategies

Run OPT Practice 2
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Run OPT Practice 2
Hints

* Practice checking the status of your manual
changes by going to Runs > Open Run
Summary, scrolling over to the run load

columns.

* Periodically check the overall status of runs
0y going to Reports > Generate Solution

Reports.

Run OPT Practice 2
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Edulog.nt
Run Optimization

Using Simulation to Develop

More Efficient

Bus Runs




