Southeast Regional Planning Model 7.0
Activity-Based Model Users Guide

Prepared for:

Florida Department of Transportation District 4
3400 West Commercial Boulevard
Fort Lauderdale, FL 33309

Miami-Dade County Metropolitan Planning
Organization

111 NW First Street, Suite 910

Miami, FL 33128

Broward County Metropolitan Planning Organization
100 West Cypress Creek Road, Suite 850
Fort Lauderdale, FL 33309

Palm Beach County Metropolitan Planning
Organization

2300 North Jog Road

West Palm Beach, FL 33411

Prepared by:

Parsons Brinckerhoff, Inc.
400 SW 6" Ave, Suite 802
Portland, OR 97204

The Corradino Group, Inc.
200 S. 5th Street, Suite 300N
Louisville, KY 40202

April 2013

PARSONS
BRINCKERHOFF

THE
CORRADINO GROUP



Table of Contents

OVEBIVIBW ...ocevvvetssseessiass s8R 6
THEALMENT OF SPACE ....ooveeceee et eS8 8
GENETAI MOUEBI DESIGN.......ooorreverieeietieeeeessseesessseesesssssessss s ss s8R 9
COMPULING ENVIFONIMENT ......cvvvireveeieceeisesiesisse et et ssessssesss st s s8 s 88 8888 13
HEAIPTOWEAIE .......ooooooeieiisieess s 13
SOTEVVAIE. ......oooeveeesseees AR 13
SYSTEIM DIBSIGN ... ceetreeetieeeeseee s esess e es st eS8 8888 AR R84 8RR 14
Household Data Manager and MatrixX Data MAnNAgE ............c.errierimsineneesessesssssssssssssssssssssessssssnnees 14
DiISTFIDULEA COMPULING ...t ess e s 8RR 15
SELUP AN CONTIGUIATION ...oovviiveireieeie et ceesssee s seesess s ass s8R 17
Step 1: Create the ProjECT FOIARN ...ttt ceesssiss e ssss st s sssss s s st sessesos 17
Step 2: CONFIGUIE ThE IMBCKHINES ...t sssesss e ess b s s 17
Step 3: CONFIGUIE TNE JPPF SEIVICES ... cesisssssssisssssss s ssssssessss s sssss s sss s ssssssssssssssesssssnssssesss 18
Step 4: Configure the RUN COMPONENT FIIES ..........coooorrvvciirrcciisssssisecssessssssssssessssssssssssssssssssssssssssssssssesess 18
Step 5: Configure SERPM 7 in ApPlication MANAGET ..........cc.reemmmreissisiiesessesssssesssssssssssssesssssnssssess 19
INPUL FHIES .ot st 8888088844888 8888880 21
INPUL FIlES DALA DICTIONAIY .....vooiiiveerieeresieeeeeiseesssssestiesss s ssssssessessasesssss e ssss s sssss s ssss s sssssssessssssssssssssasssssssssesssssnns 23
CT-RAMP PrOPEITIES FHlE .........ooooiererveisieesesseecssissssssesissssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssseness 42
UG FRIES .vvvvvvveeveeeeeeeeee e R 71
RUNNING TN MO ..otttk 88888888888 73
Run the ENtire MOOE! Via CUDE ... ssssseessssssss s 73
RUN ONIY CT-RAMP COMPONENTS ....covvvviiuierrreesminesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 74
OULPUL FIBS ......oovorerecessisneseceiissssssiesssesssssses s sssss s sss 5528880555881 76
OULPUL FileS DAta DICLIONAIY ........vvcvuverereessmmnesssssssisssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssss 78
RUNNiNg the POPUIALION SYNTNESIZET ............oirrvvieriinnnrcecisisnnsssssssisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsess 106
Integration with Summit for User BENEfitS ANGIYSIS...........correrrrissesmsssssssssssssssssssssssssssssssnnns 106
Utility EXPresSion CAlCUIALOT FIlES........ovvcrrrecinesscecssmsnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesss 107
MOdel LOGQING/ Trace RESUITS ..........ceceirceercetneceeieesessseesssssssessss s sss s ssss s sss s ssss s sssssssssssssssssssssnsesseses 108
SERPM ABM RePOItiNG DALADASE..........oovvveeieecirieeceeinreecesinssssss s ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssness 110
OVEBIVIBW ...oooevvveesiseeeseesss s sssss s8R 110
REPOITING ETL PPOGIAIM .....ooooieeeieeeeessseeeesseseessssseesesssssesssssssessssssssssssss s ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssons 110
DAALADASE .....vvooooeeeereeessseeeeseessss s 110
REPDOIES ..ottt 84884 E RS EREEREEREEEREREEe 126



L= 10 g A= Tod = Vo 1 o OO OSSO 128

RUNNING the REPOITING SYSTEIM ... sesssesss s sss st s st 128
SEELING U covvovrieeieeeeiisee e eeesss et es s8R 88888888 128
EXECULING ThE DALCH TIIE ..oovvie sttt 129
Creating AddItIONAl REPOITS ... sessss s st s sss st 131



Table of Tables

Table 1: MAZ Data File — MAzZ_ALA.CSV ... sssssssssss s ssssssssssssssssssssssssssssssssssssssssssssnsssens 23
Table 2: Population Synthesizer Household data — hhFile.CSV.........coiiiieessessseenens 26
Table 3: Population Synthesizer Person data — PersONFIlE.CSV .......coiriereiereinsssssssssesnsessens 27
Table 4: Transit Walk ACCESS —WAIKACC ... sesisseesssssessssssesssssssssssssssesssssssssssssssssssssssesssssssssesss 29
Table 5: Transit Drive ACCESS TAPS - ACCESS.PIP ...crerreriersesieesssissessssssessssssssssssssesssssssssssssssssssssssesssssssssssss 29
Table 6: TranSit TAP PTYPE —taD . PLYPE. ... ereieieeinneesesssesssssssssssissesssssssessss s sssssssssssssssssssssssssssssssesssssssssssss 30
Table 7: MGRA Walk Distance —Mgrataz.Walk ................cooimiitrssssssssissssssssssssssssssssssssssssssssns 30
Table 8: Zone Terminal TIME —ZONE.EEIMN ... eseisseesesesibssss e sss s ssssssssssss s ssssssssssssssesssssssssesss 30
Table 9: Occupation Coding — PECAS_OCC_OCCCENL.CSV ...uvvvurmrrermmiiesisressssmssssssssssesssssssssssssssssssssssssssssssssssssssesssss 30
Table 10: Activity Coding — activity COUE INUCEN.CSV .........imiemriiriineerensesssssssssisssesssssssssssssssssssssesssssssessens 30
Table 11: Transponder Ownership Model Data — 16 aVOTL.CSV .o ecesinssssssisesessssssssssssssssssssessens 30
Table 12: Network database — SERPM _NETS.MAD........cccosssssssssssssssssssssssssssssssssssnssss 31
Table 13: All streets network - FUll-SERPM_Navteq NADB3.NEL........cc..ccomrirremeeemsisseesesssssessssnneees 31
Table 14: MAZ All Streets Network CONNectors — CONNECTOIS.EXE ...........iirreereeereeeeeneeessnsessssssessssssnesees 31
Table 15: Time-of-day factor file —TOD.ADF ...ttt sssssss st 31
Table 16: Enplanements — ENPLANE.DBF .......cccooieeeessessssssasessssssssssssssssssssssssssssssssssnsssssssssssssssnneses 31
Table 17: Airport and truck trip generation rates - airport_truck_rates.dbf............coimrrreciinns 31
Table 18: External-Internal Data - {DATADIRI\EIdata.dbf ......ccc....coorrivirisnccssnnsssscssssssssssssssenns 32
Table 19: Vfactors file - MVFACTORS.{YEAr HAIt}......ccoiirrrvcirmrereisinsnerecssnsssssssssssssessssssssssssssssssssssssssssssssnns 33
Table 20: MTURNDEF.{Year}{ALT} - MTURNDEF file.........ccccouissesiiisssssssesssssssssssssssssees 33
Table 21: TSPEED.DBF - Transit speed dwell time definitions..........ccccccoiesseeisss 34
Table 22: TSYSD.PTS - Transit System File (standard PT fil€) ... 34
Table 23: TFARES.FAR- Transit System Fares (Standard PT file) ... 35
Table 24: daily_loaded.net - Loaded highway network (new fields only) ... 35
Table 25: X AMHSKIMS.mat - AM peak period congested SKIMS...........ccorrmmmsemmsessiss 36
Table 26: X OFHSKIMS.mat - Off peak period congested SKIMS...........ccooreeeeieeeneseesessesseeseens 36
Table 27: X PMHSKIMS.mat - PM peak period congested SKIMS.........ccoeeeeessessesseseeseens 37
Table 28: Visitor Business Frequency Distribution - visitor_businessFrequency.CsV ... 38
Table 29: Visitor Personal Frequency Distribution - visitor_personalFrequency.csV ... 38
Table 30: Visitor Party Size Distribution — VISItOr_PartySIiZ€.CSV....uurrremssesssssssssssssssssssssssnnns 38
Table 31: Visitor Auto Availability - visitor autoAvVailable.CSV ... 38
Table 32: Visitor Income Distribution — VISITOI _INCOME.CSV ... 39
Table 33: Visitor Tour Time of Day Distribution — ViSitor tOUrTOD.CSV ... 39
Table 34: Visitor Stop Frequency Distribution — visSitor StOPFreqUENCY.CSV .....irisiiiesssnssiens 39
Table 35: Visitor Stop Purpose Distribution — visitor_StOPPUIrPOSE.CSV ......ciiriiiesiiessiiessssssssenns 40
Table 36: Visitor Outbound Stop Duration Distribution - visitor_outboundStopDuration.csv........... 40
Table 37: Visitor Inbound Stop Duration Distribution - visitor_inboundStopDuration.csv ... 41

-4 -



Table 38: Temporary Static Inputs - visitor_inboundStopDUration.CSV.........eeeeinereensesesnnees 42

Table 39: CT-RAMP PrOPEITIES FIle......iieeeeieeieeisseeeessse st ssssssesssssssessssssssssssssssssssssssssssssssssssssessn 42
TADIE 40: UEC FIIES ..ot 71
TADIE A1: QUEPUL FIIES .....ooooeeeeis et sesss st 76
Table 42: ASCII Transit Line File (Standard PT file) ... eesnessesssessssssessssssessssssssseens 78
Table 43: EE Trip Table by time period - EETAB-PRD{ALTHYEAr}.MAT .....coovirreinrreinnniesnseesesnnneseens 80
Table 44: Dynamic Area Type - ZAata3.dDf ...t sssssssssssssssssssssssesees 81
Table 45: Airport and Truck P’'s and A’s (vehicles) - Air_truck_panda.dbf...........cm 81
Table 46: External-internal P’s and A’s - EI_Auto_Panda.dbf (VENICIES) ... 81
Table 47: TAP to Transit Node Connectors - TAP_LINKS.DBF ... 81
Table 48: TAP Node Data - TAP_NOAE.ADT ... sssssssssisssssssssssssssssssssssssssssssssnnsses 82
Table 49: Turn penalties - TURNS _{YEAIF.PEN........cooiiriiieceessneeeesssssessssssssssssssssisssssssssssssssssssssssssssssssees 82
Table 50: Non-ABM Trip Tables - nonABM_<<time period>>_ OD.MaL .......c....rmmmmermmersesmmmrssssssnnns 83
Table 51: Daily loaded highway network - DAILY_LOADED.net (added fields) .........ommrcinnneeens 83
Table 52: Loaded highway network - <<time period>> HLOAD}.NET (added fields) .........cceccrrmurrecn. 83
Table 53: Loaded transit links (premium), TLINK_<<time period>>_<<ACCESSM>> <<path
NAME>>.DBF (PFIMATY TIEIAS) ...t ettt ssss st s ss sttt 84
Table 54: Loaded transit links (local only), TLINK_<<time period>>_Local.DBF, (primary fields)....84
Table 55: Stop to stop loads (premium paths), FIRST_LAST _<<time

period>> <<ACCESSM>> <<pathname>> DBF..........ciisiesesssssesssssssssssssssssssssssssssssssssssnseess 84
Table 56: Stop to stop loads (local-only paths), FIRST_LAST_<<time period>>_Local DBF............. 85
Table 57: Alternative highway net with congested times and speeds - UP.Net.........ovmrreeeernnnenn 85
Table 58: TAP to TAP Local Only Transit SKim MAtriCES ...........ccwsseeseesssissssssssssssssssssssssssss 85
Table 59: TAP to TAP Premium TransSit SKIM MatriCeS.........cccuurrrveeimmmeesssssssessssssssssssssssssssssessssssssss 86
Table 60: TAZ HIGhWaY SKIM MAEFICES...........oiirrerrieeeeesmimsisssssessssssssssssssssssssssss s ssssssssssssssssssssssssssssssssssssssssss 86
Table 61: AccesSibilities — ACCESSIDIITIES.CSV ... 87
Table 62: Auto OWNership OULPUL —B0FESUITS.CSV ..........cuuurrieressseismimssssssssssssssssssssssssssssssssssssssssssssssssss 89
Table 63: Work and School Location Output - wslocresults_<<iteration>>.CSV ........ccorimrreeesnne 89
Table 64: Household Data Output - householddata <<iteration>>.CSV ... 90
Table 65: Person Data Output - personData_<<iteratioN>>.CSV .....coorrrieieresissesnsssssssssssssessens 91
Table 66: Individual Tour Data Output - indivtourdata_<<iteration>>.CSV ........corirreereinneneens 92
Table 67: Joint Tour Data Output - jointTourData <<iteratioN>>.CSV........corrreisiesessssseseens 94
Table 68: Individual Trip Data Output - indivTripData_<<iteration>>.CSV ... 96
Table 69: Joint Trip Data Output - jointTripData <<IiteratioN>>.CSV ... 99
Table 70: ViSitor TOUr Data — VISIEOITOUIS.CSV.......ririireemmmmsimmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 101
Table 71: Visitor Trip Data — VISIEOITIIPS.COV . sssisssssssssssssssssssssssssssssssssssssssssssssnssesss 103
Table 72: TAZ Demand (Resident + Visitor) Matrices - TAZ Demand_<<time period>>mat............ 104
Table 73: TAP Demand (Resident + Visitor) Matrices - TAP_Demand_<<time period>>mat............ 105



Table 74 - SERPM Reporting Database TabIes ...........iessessssssssssssssssssssssssssssssnes 111
Table 75 - SERPM Reporting Database FIEIAS...............ciiicissesnnessesssssssssssssssssssssssssssssssssnes 113

Table of Figures

Figure 1: SERPM ABM MOOEI SYSTEM......vveeieieieieesesnneesesssesssssssssssssssssssssssssssssesssssssssssssssssssssssssssssssssssssnsessssss 8
Figure 2: MAZ — TAP Transit ACCESSIDIIITY ...t ssssssssssssssessens 9
Figure 3: Basic Model Design and Linkage between SUb-MOdEIS............ccreress 12
Figure 4: Disaggregate Travel Demand Model Software COMPONENTS.....ccccoirriereeimnecenersenneesssnes 14
FIQUIE 5. SYSTEIM SEBEUP. ..o vveoieeierireieeireeeesissse e eses s st 88888888 15
FIQUIE 6. JPPE FIAMEBWOIK ........oooriveiieeieeiseceeeseeeesisse e sssssssesss s sssss s sss a8 5888 16
Figure 7: SERPM 7 APPIICALION IMBNAGET ........vvvereieeriieeresinseseeisessesisssesse ssesssssssssssssasssssssessssssssasesssssssssssssasesssssnseess 20
Figure 5: SERPM 7 SYSTEIM DESIGN ....uvvvureeveriieeiesineieesiseesesssssissssssesssssseesss s ssessssssssssssssassssssssssasesssasssssssssssssssasesssssneess 33
Figure 7: SERPM 7 APPIICALION IMBNAGET .........cvveereeeermesiismneseessseesessssesssssssssssssssssssssssesssssssassssssissssssssssssssasessssssseess 33
Figure 10: HOUSENOIA Trace RESUILS ... ctimmssssesiinecesssseesssssssssisssssssssssssssssssssssssssssssssssssssssssssessssssnsssssssns 109
Overview

This document describes how to setup and run the Southeast Florida Regional Planning Model,
version 7.0 (SERPM 7.0). It also describes all inputs and outputs. This model has been developed to
ensure that the regional transportation planning process can rely on forecasting tools that will be
adequate for new socioeconomic environments and emerging planning challenges. It is equally
suitable for conventional highway projects, transit projects, and various policy studies such as
highway pricing and managed lane analysis.

The SE Florida model is based on the CT-RAMP (Coordinated Travel Regional Activity-Based
Modeling Platform) family of Activity-Based Models (ABM). The CT-RAMP framework, which is
fully described in the model specification, adheres to the following basic principles:

e The CT-RAMP design corresponds to the most advanced principles of modeling individual
travel choices with maximum behavioral realism. In particular, it addresses both
household-level and person-level travel choices including intra-household interactions
between household members.

e Operates at a detailed temporal (half-hourly) level, and considers congestion and pricing
effects on time-of-day and peak spreading.

e Reflects and responds to detailed demographic information, including household structure,
aging, changes in wealth, and other key attributes.

e Isimplemented in the Common Modeling Framework (CMF), an open-source library
developed by Parsons Brinckerhoff (PB) specifically for implementing advanced travel
demand models.

o Offers sensitivity to demographic and socio-economic changes observed or expected in the
dynamic SE Florida metropolitan region. This is ensured by the enhanced and flexible
population synthesis procedures as well as by the fine level of model segmentation. In
particular, the SERPM ABM incorporates different household, family, and housing types



including a detail analysis of different household compositions in their relation to activity-
travel patterns.

e Accounts for the full set of travel modes. Our experience with previously developed ABMs
has shown that mode choice is one of the least transferable model components, because
each region has a specific mix of modes developed in the context of the regional urban
conditions.

e Integrates with other model components. The CT-RAMP model is one component (person
travel) and is integrated with other components such as the existing SERPM truck model.

e Provides detailed inputs to traffic micro-simulation software. The CT-RAMP models
operates at a half-hour time scale, which can provide detailed inputs to traffic micro-
simulation software for engineering-level analysis of corridor and intersection design.

SERPM 7.0 was developed by transferring the model developed for the San Diego Association of
Governments (SANDAG). As described below, the model system is primarily implemented with
three software technologies: Cube, Java, and SQL Server. Some of the model components are
implemented in Java using the CMF libraries, while other, aggregate model components are
implemented in Cube Voyager script, along with network skimming and assignment procedures.
The Population Synthesizer is implemented with Java and SQL Server. The overall model is run
from within the Cube Application Manager interface. Figure 1 shows the overall model system.
The model starts by generating non-ABM trips for external, airport, truck and hotel visitors travel.
Next the model completes a series of network processing routines to prepare the network for
skimming and assignment. Included in the network processing step is the identification of transit
access point (TAP) nodes, which are used as transit virtual zones centroids for assignment. The
highway and transit networks are then skimmed to produce network level-of-service matrices for
use in later steps of the model. Using the new skim matrices, the non-ABM trips are distributed and
CT-RAMP is run. CT-RAMP is run from within Cube and runs a series of Cube scripts and Java
programs via the command line. CT-RAMP outputs microsimulated lists of trips, as well as
aggregate trip demand matrices for assignment in Cube. The demand matrices are assigned to the
networks in the final step. New level-of-service matrices are generated in the final step and then
feedback into the model for additional iterations of the model.



Figure 1: SERPM ABM Model System
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Treatment of Space

Activity-based and tour-based models can exploit more explicit geographic and location
information, but the advantages of additional spatial detail must be balanced against the additional
efforts required to develop zone and associated network information at this level of detail, as well
as against the increases in model runtime associated primarily with path-building and assignment.

The use of a spatially disaggregate zone system helps ensure appropriate model sensitivity. Use of
large zones may produce aggregation biases, especially in destination choice, where the use of
aggregate data can lead to illogical parameter estimates due to reduced variation in estimation data,
and in mode choice, where modal access may be distorted. Smaller zones help minimize these
effects, and can also support more detailed network assignments. Strategies to address the modal
access limitations of large zones through the use of transit sub-zonal procedures are discussed in
the transit network section of this document.

The SERPM ABM operates on micro-zones (MAZs).The current SE Florida MAZ system design
consists of approximately 12,000 zones. To avoid computational burden, SERPM 7.0 relies on a
4,200 Transportation Analysis Zone (TAZ) system for highway skims and assignment, but performs
transit calculations at the more detailed MAZ level. This is accomplished by generalizing transit
stops into pseudo-TAZs called Transit Access Points (TAPs), and relying on Cube to generate TAP-
TAP skims such as in-vehicle time, first wait, transfer wait, and fare. All access and egress
calculations and ultimate Origin MAZ - Boarding TAP - Alighting TAP- Destination MAZ path are
computed within custom-built software, and rely upon detailed geographic information regarding
MAZ-TAP distances and accessibilities. A graphical depiction of the MAZ - TAP transit calculations
is given in Figure 2.



Figure 2: MAZ — TAP Transit Accessibility
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General Model Design

The general design of the SERPM 7.0 CT-RAMP implementation is shown in Figure 3 below. The
following outline describes the basic sequence of sub-models and associated travel choices. For a
more detailed specification of the model design, please refer to the model specification.

1. Synthetic population:
1.1. Zonal distributions of population by controlled variables
1.2. Household residential location choice (allocation to zones)
2. Long term level:
2.1. Usual location for each mandatory activity for each relevant household member
(workplace/university/school)
3. Mobility Level:
3.1. Free Parking Eligibility (determines whether workers pay to park if workplace is an MGRA
with parking cost)
3.2. Household car ownership
3.3. Transponder ownership for use of toll lanes
4. Daily pattern/schedule level:
4.1. Daily pattern type for each household member (main activity combination, at home versus
on tour) with a linkage of choices across various person categories, and an indicator at the
household level determining whether one or more joint tours is made by 2 or more

household members



4.2. Individual mandatory activities/tours for each household member (note that locations of
mandatory tours have already been determined in long-term choice model)
4.2.1.Frequency of mandatory tours
4.2.2.Mandatory tour time of day (departure/arrival time combination)
4.3. Joint travel tours (conditional upon the available time window left for each person after the
scheduling of mandatory activities)
4.3.1.Joint tour frequency
4.3.2.Travel party composition (adults, children, mixed)
4.3.3.Person participation in each joint tour
4.3.4.Primary destination for each joint tour
4.3.5Joint tour time of day (departure/arrival time combination)
4.4. Individual non-mandatory activities/tours (conditional upon the available time window
left for each person after the scheduling of mandatory and joint activities)
4.4.1 Person frequency of non-mandatory tours
4.4.2.Non-mandatory tour primary destination
4.4.3.Non-mandatory tour departure/arrival time
4.5. Individual at-work subtours (conditional upon the available time window within the work
tour duration)
4.5.1.Person frequency of at-work sub-tours
4.5.2.Primary destination for each at-work sub-tour
4.5.3.At-work sub-tour departure/arrival time
5. Tour level
5.1. Tour mode
5.2. Frequency of secondary stops (and their purpose)
5.3. Location of secondary stops
5.4. Departure time for secondary stops
6. Trip level
6.1. Trip mode choice conditional upon the tour mode
6.2. Auto trip parking location choice
6.3. Trip assignment
Choices that relate to the entire household or a group of household members and assume explicit

modeling of intra-household interactions (sub-models 3.2, 4.1, 4.3.1, 4.3.2) are shadowed in Figure
3. The other models are assumed to be individual-based.
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The model system uses synthetic household population as a base input (sub-model 1). Itis
followed by long-term choices that relate to the usual workplace/university/school for each worker
and student (sub-model 2.1). Medium-term mobility choices relate to free parking eligibility for
workers in parking constrained areas (sub-model 3.1), household car ownership (sub-model 3.2),
and transponder ownership (sub-model 3.3). The daily activity pattern type of each household
member (model 4.1) is the first travel-related sub-model in the modeling hierarchy. This model
classifies daily patterns by three types: 1) mandatory (that includes at least one out-of-home
mandatory activity), 2) non-mandatory (that includes at least one out-of-home non-mandatory
activity, but does not include out-of-home mandatory activities), and 3) home (that does not
include any out-of-home activity and travel). However, the pattern type sub-model leaves open the
frequency of tours for mandatory and non-mandatory purposes (maintenance, discretionary) since
these sub-models are applied later in the model sequence.

The pattern choice set contains a non-travel option in which the person can be engaged in in-home
activity only (purposely or because of being sick) or can be out of town. In the model system
application, a person who chooses a non- travel pattern is not considered further in the modeling
stream. Daily pattern-type choices of the household members are linked in such a way that
decisions made by some members are reflected in the decisions made by the other members.

The next set of sub-models (4.2.1-4.2.2) defines the frequency and time-of-day for each mandatory
tour. The scheduling of mandatory activities is generally considered a higher priority decision than
any decision regarding non-mandatory activities for either the same person or for the other
household members. As the result of the mandatory activity scheduling, “residual time windows”
are calculated for each person and their overlaps across household members are estimated. Time
window overlaps, which are left in the daily schedule after the mandatory commitment of the
household members has been made, constitute the potential for joint activity and travel.

At-work sub-tours are modeled next, taking into account the time-window constraints imposed by
their parent work tours (sub-models 4.5.1-4.5.3).

The next major model component relates to joint household travel. This component produces a
number of joint tours by travel purpose for the entire household (4.3.1), travel party composition in
terms of adults and children (4.3.2), and then defines the participation of each household member
in each joint household tour (4.3.3). Model 4.3.1 only generates joint tours if the CDAP model 4.1
generates a joint tour indicator for the household. It is followed by choice of destination (4.3.4) and
time-of-day (4.3.5).

The next stage relates to non-mandatory tours--shopping, escort, other maintenance, visit, eating
out and other discretionary tours. Non-mandatory tours are generated by individuals (4.4.1).
Their destination and time of day are chosen next (4.4.2 and 4.4.3).

The next set of sub-models relate to the tour-level details on mode (5.1), exact number of
intermediate stops on each half-tour (5.2), stop location (5.3), and stop departure time (5.4). Itis
followed by the last set of sub-models that add details for each trip including trip mode details (6.1)
and parking location for auto trips (6.2). The trips are then assigned to highway and transit
networks depending on trip mode (6.3).
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Figure 3: Basic Model Design and Linkage between Sub-Models
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Computing Environment

The hardware and software used to execute the entire modeling system is described in this section.
FDOT currently has the model configured to run on two machines, which together represent one
computing cluster. It is important to note that the computing configuration is highly configurable
and flexible and the required computing power required for a specific analysis could vary
dramatically. The model can be configured to run on one machine or multiple machines.

Hardware

e Operating system: Microsoft Windows Server 2008 R2 Enterprise, 64-bit
e Processors: Two Intel Xeon X5690 @ 3.47 GHz 6 core

e Memory (RAM): 144 GB

e Name: dotsd4hgmodell.d4b.dot.state.fl.us; dotsd4hgmodel2.d4b.dot.state.fl.us

Software
The following software is required to execute the SERPM 7.0.

Cube 6.1+

The travel model currently uses Version 6.1 of Cube. Cube is used to build network skims,
manipulate networks, manipulate matrices, perform assignments, and run non-ABM models. The
Java software, as discussed below, needs to access matrix data in Cube format. In order to do this,
the new 64bit Cube matrix I/0 DLL is used. The details of setting up and configuring the software
are presented in the Setup and Configuration section.

Java and CT-RAMP

The modeling system requires 64bit Java for CT-RAMP. As shown in Figure 4, the CT-RAMP
software for the microsimulation components of the model relies on the Common Modeling
Framework (CMF), a collection of Java libraries specifically designed for the implementation of
disaggregate travel demand models. The FDOT ABM utilizes the CT-RAMP Java package, which
contains model logic, choice model structure, and model flow, while utility equations and model
inputs and outputs specific to SERPM are contained in Utility Expression Calculator (UEC) files.
These Excel-based files open up the models so the parameters, input filenames, etc can be easily
accessed which helps prevent errors and makes the model equations more accessible.

Microsoft Excel (not required but helpful)

The CT-RAMP UEC files are best edited with Microsoft Excel. It is helpful to have Excel installed so
that the spreadsheets can be opened, though it is not essential for running the model system.
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Figure 4: Disaggregate Travel Demand Model Software Components
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System Design

The CT-RAMP model software uses distributed computing, which allows the models to be
distributed across multiple threads and multiple computers to improve runtimes. The model
currently uses two machines, but the software can be configured to utilize fewer or more machines.
The modeling system is implemented with Cube and Java, with Cube Cluster and Java Parallel
Processing Framework (JPPF) for distributed/threaded computing respectively. JPPF is an open-
source Java package. The system design, which is summarized in Figure 8 below, consists of the

following basic setup:

1) A main computer which:
a. runs the main Cube work, including some of the Cube Cluster processes
runs the main CT-RAMP Java process (SERPM Tour Based Model)
runs the Household Data Manager Java process
runs the Matrix Data Manager Java process
runs the JPPF Driver process which manages communicating with the JPPF nodes
optionally runs a JPPF node process which listens for tasks from the JPPF driver
2) One addltlonal node computer which listens for tasks from the JPPF driver

-0 00 o

Household Data Manager and Matrix Data Manager

Before executing a model run, the travel model requires a Matrix Manager and a Household
Manager to be created. The Matrix Manager resides on the same machine as the main CT-RAMP
client process. Although the Matrix Manager can be instantiated on any machine, the machine must
have a Cube installation. This is important because the software utilizes the Cube matrix 1/0 DLL.
The Matrix Manager is tasked with managing all of the skim matrices used by the CT-RAMP choice
models. When a skim is needed, a request is made to the Matrix Manager, which then reads the

-14 -



required skim from disk and stores it in memory. Once in memory, each matrix is available to any
other JPPF node process that may need it.

The Household Manager is tasked with storing the simulated households, as well the persons, tours,
and trips in those households. The Household Manager provides the JPPF nodes with information
regarding the households for which the JPPF nodes are applying choice models and stores the
resulting information computed by the JPPF nodes. To help keep run time down, the synthetic
population is read from disk and stored in memory at the beginning of the application and then
continuously updated as choice models are completed and iterations are performed. When the last
iteration is complete, the necessary information is written to disk. Both the Household Manager
and Matrix Manager have substantial memory footprints that depend on the forecasted population
size and the amount network skim matrices.

Figure 5: System Setup
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Distributed Computing

CT-RAMP threads the application of ABM models into groups of households. Given that CT-RAMP is
implemented in Java, it uses JPPF to manage the distribution of tasks. As illustrated in Figure 6
below, the JPPF framework consists of 3 main parts: a driver, a set of one or more nodes, and a
client. The client is in this case CT-RAMP. The nodes are also additional separate processes,
typically one per computer. The driver is a separate server process that is run on one of the cluster
machines. The driver is a facilitator that receives tasks from the client application, sends them to
node processes, receives results from nodes, and returns those back to the client.
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Figure 6: JPPF Framework
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Node processes receive tasks of calculations, perform those calculations, and return results. Nodes
are configured through a properties file to communicate with the driver process upon their start-
up. A typical configuration might be to set memory equal to 32 GB and threads equal to 12 (for a 12
core machine). The majority of parallel computations in the CT-RAMP implementation occur
through tasks executed in parallel on nodes.

The driver process uses logic contained in the JPPF framework to balance computational loads
across Java Virtual Machines running on the nodes in the cluster. The driver receives tasks from the
client application and submits them in bundles to the nodes. The driver also retrieves class files
from the client application and passes those to the nodes, as needed by the nodes. Additional nodes
can therefore be added by simply editing two properties files and running a Java command.

The client application, which is called by the main Cube model script and configured through a
properties file, communicates with the driver as described above. The client application is
responsible for creating task objects that can be run in parallel and submitting those to the driver.
The tasks are submitted to the driver and the driver assembles the X number of tasks into bundles
and submits them to nodes that have notified the driver that they are part of the cluster. As the
nodes complete the tasks, the driver receives their results and submits new bundles, while
balancing the submission of bundles to keep the nodes uniformly busy.
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Setup and Configuration

This section provides details on setting up the travel model to run on a cluster of computers,
including descriptions of the necessary configuration files.

Step 1: Create the Project Folder
SERPM 7 is delivered as a zip file containing four directories and the serpm7.cat Cube application
manager file. The four directories are:
1) ctramp - CT-RAMP code, scripts, and configuration files
a. application - Java code and Cube scripts for CT-RAMP
b. config - JPPF and CT-RAMP logging settings
c. popsyn - helper files to run PopSyn to create the HH and Person input files
d. reports_sql - SQL scripts for the reporting module
e. uec - UEC model specification files
2) cube - Cube application manager programs and scripts
3) input - All inputs for the model run
a. IN-2010R - working scenario inputs
i. Ctramp - CT-RAMP inputs
1. Visitor - additional visitor model inputs
ii. FromS67 - SERPM 6.7 inputs
iii. Transit - Transit inputs
seed_net_skm - seed “warm start” network and skims for feedback iteration one
TAnalyst - truck matrix
TAZshape - TAZ shapefile
e. MAZshape = MAZ shapefile
4) Installers - Program installers for setting up on a new machine
5) output - All outputs for a model run
a. OUT-2010R - working scenario outputs

o oo

After unzipping the file, copy the contents to C:\serpm7 to setup a project folder.

Step 2: Configure the Machines

In order for Cube to run CT-RAMP and for CT-RAMP to read/write Cube matrices, some
configuration of the modeling machines is required. The following must be done to configure each
machine;

1) Add the CubeVoyager installation folder (C:\Program Files (x86)\Citilabs\CubeVoyager) to
the Windows system PATH variable
2) Add c:\serpm7\ctramp\application to the Windows system PATH variable

3) Ensure 64bit Java is installed and is invoked on the command line by calling “java”. This can
be checked with "java -version" on the command line and should return “64-Bit server”.
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4) Ensure Cube 64bit matrix /0 DLLs are installed by running the VoyagerFileAPlInstaller.msi
installer in the installers folder. If needed, run the vcredist x64.exe installer to install
additional Microsoft DLLs required by the Cube 64bit matrix 1/0 DLLs.

5) Add the mleg.exe from the SERPM 7 template Cube folder to the Cube installer folder
(C:\Program Files (x86)\Citilabs\Cube).

6) If needed, copy the LCISRegs.exe from the CubeVoyager installation folder into the Tpplus
installation folder. This may be required in order to register the correct installation of Cube
with the license in order to use the Cube matrix 1/0 DLL.

7) Create a mapped network drive (Y:) to the c:\serpm7 project directory on the main
machine. This will be used as the project folder across the multiple machines.

Step 3: Configure the JPPF Services
After creating the project folder and copying over the template files, the JPPF services need to be

configured in order to run the model in a distributed fashion. If the model is not run across a
cluster, then only the following file in the config folder needs to be edited:

1) jppf-client.properties - JPPF client properties file for running the model on 1 machine
a. jppf.local.execution.threads = 20 #number of processing threads

If the model is to be run in distributed model, then the following properties files in the config folder
need to be edited:

2) jppf-clientDistributed.properties - JPPF client properties file for running the model in a
distributed fashion
a. driverljppfserver.host = 156.75.49.78 #IP of main computer
b. jppf.local.execution.enabled = true #use processors on the main machine as well
c. jppf.local.execution.threads = 12 #number of processing threads

3) jppf-driver.properties - JPPF driver properties file for managing distributed processing
a. jppf.server.host = 156.75.49.78 #IP of main computer
b. jppfmanagement.host = 156.75.49.78 #IP of main computer

4) jppf-nodel.properties - JPPF worker node properties file.
a. jppf.server.host = 156.75.49.78 #IP of main computer
b. jppfmanagement.host = 156.75.49.78 #IP of main computer
c. processing.threads = 12 #number of computing cores on node
d. otherjvm.options = -Xms24000m -Xmx24000m #memory on node

Step 4: Configure the Run Component Files

The final CT-RAMP setup step is to configure the run component files. These files are located in the
ctramp folder and are described below. The following setting may need to be adjusted:

1) serpm_abm.properties - Java properties file. There are a number of settings in this file that
need to be revised depending on the model run. See the CT-RAMP Properties File section
later in this document for more information. The only settings that are specific to setting up
a new model run are below:
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a. RunModel.MatrixServerAddress=156.75.49.78 #IP of main computer
b. RunModel HouseholdServerAddress= 156.75.49.78 #IP of main computer

2) runCreateAccessFiles.cmd - Runs the following Cube scripts to create additional inputs for
CT-RAMP:

a. save_maz_dbf.s - converts the MAZ data CSV file into DBF form for use by Cube
b. abm_access_files.s - calculates a number of CT-RAMP input files:
i. tap.ptype - TAP file
ii. walkacc - MAZ to TAP potential alternatives file
iii. mgrataz - MAZ to MAZ potential alternatives file
iv. access.prp - MAZ to TAP drive access potential alternatives file

c. maz_densities.s - Calculates intersection, total employment, retail employment,
household, and population density measures at the MAZ level for input into CT-
RAMP.

3) runHhMgr.cmd - Runs the CT-RAMP household data manager
a. JAVA_PATH="/Program Files/Java/jdk1.6.0_14" #64bit Java install location
b. HOST_IP_ADDRESS=156.75.49.78 #IP of main computer

4) runMtxMgr.cmd - Runs the CT-RAMP matrix data manager
a. JAVA_PATH="/Program Files/Java/jdk1.6.0_14" #64bit Java install location
b. HOST_IP_ADDRESS=156.75.49.78 #IP of main computer

5) runSERPMAbm.cmd - Runs CT-RAMP resident and visitor ABM models
a. JAVA_PATH="/Program Files/Java/jdk1.6.0_14" #64bit Java install location

b. This scriptis currently set to run CT-RAMP on 1 machine. To run it in distributed
mode, comment out (i.e. rem) the following line:

java -server -Xms100000m -Xmx100000m SERPMTourBasedModel ...
and un-comment out (i.e. remove the rem) the following line:
rem java -server -Xms80000m -Xmx80000m SERPMTourBasedModel ...

6) runCreateDemandMatrices.cmd - Run the Java program to create a series of Cube demand
matrices based on the microsimulated trip lists and then run the Cube merge_*.s scripts to
create the final assignment matrices for Cube.

a. JAVA_PATH="/Program Files/Java/jdk1.6.0_14" #64bit Java install location
b. VOYAGER="C:\Program Files (x86)\Citilabs\CubeVoyager\Voyager.exe" #Voyager

Step 5: Configure SERPM 7 in Application Manager

The final step is to open the serpm?7.cat application manager file in Cube to ensure the file
references are setup correctly. The catalog file should be setup to assume C:\serpm?7 as the root

location. If not, then Cube will ask the user if it is ok to update the dependent scripts to the new file

location. The application manager flow chart is illustrated in Figure 9 below.

-19 -



Figure 7: SERPM 7 Application Manager
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Input Files

The table below contains brief descriptions of the input files required to execute SERPM 7. See the
Input Files Data Dictionary section for details on each input file.

hhFile.csv Synthetic households
pecas_occ_occcenl.csv PECAS occupation categories mapping to CSv

Census SOC codes

tc_avgtt.csv Transponder ownership model TAZ attributes CSV
SERPM_NETS.mdb Highway network {Input Highway Net} and Access database

transit network {TLines} Cube personal
geodatabase networks

connectors.txt MAZ connectors CSVv

access.prp TAPs within drive distance from TAZs. (will  Text file — space
be calculated by the abm_access_files.s delimited
script)

mgrataz.walk MAZs within walk distance from MAZs. Text file — space
(will be calculated by the delimited
abm_access_files.s script)

TOD.DBF Time-of-day and directional factors for EE, DBF
Truck, Airport and El trips
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airport_truck_rates.dbf Airport and truck trip generation rates DBF
Eldata.dbf External station data (like FSUTMS Zdata4)  DBF
MVFACTORS FSUTMS Vfactors file Text
MTURNDEF Turn penalties and control file Text
transifTSPEED.DBF Dwell time assumptions by USERA4 group, DBF
which is used to calculate transit running times
TSYSD.PTS Public Transport (PT) system file Text
TFARES.FAR Transit system fare definitions Text
daily_loaded.net Loaded highway network file. On the first Net

feedback iteration it is a “seed” from an earlier
run to provide initial link times for the transit
network. In subsequent iterations, it contains
times calculated by the method of successive
averages (MSA) from earlier iterations.

X_AMHSKIMS.mat AM period congested highway skims. Onthe  Cube matrix
first feedback iteration it is a “seed” from an
earlier run to provide initial link times for the
transit network. In subsequent iterations, the
skims are based on MSA times from earlier
iterations.

X_OFHSKIMS.mat Off-peak period congested highway skims. On Cube matrix
the first feedback iteration it is a “seed” from
an earlier run to provide initial link times for
the transit network. In subsequent iterations,
the skims are based on MSA times from
earlier iterations.

X_PMHSKIMS.mat PM period congested highway skims. Onthe  Cube matrix
first feedback iteration it is a “seed” from an
earlier run to provide initial link times for the
transit network. In subsequent iterations, the
skims are based on MSA times from earlier
iterations.

visitor_businessFrequency.csv Visitor model tour frequency distribution for Csv
business travelers: visitor.business.tour.file

visitor_personalFrequency.csv Visitor model tour frequency distribution for CSv
personal travelers: visitor.personal.tour.file

visitor_partySize.csv Visitor model party size distribution: Csv
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visitor_autoAvailable.csv Visitor model auto availability distribution:
visitor.autoAvailable.file

visitor_tourTOD.csv Visitor model tour time-of-day distribution: Csv
visitor.tour.tod.file

visitor_stopPurpose.csv Visitor model stop purpose distribution: Csv
visitor.stop.purpose.file

visitor_inboundStopDuration.csv Visitor model time-of-day offsets for inbound  CSV
stops: visitor.stop.inbound.duration.file

Input Files Data Dictionary

Table 1: MAZ Data File — maz_data.csv

TAZ TAZ

pop total population

empsell sefempoed
emp_ag Agriculture
emp_const_non_bidg_prod Consirution Non-Bulding producton (nlucng mining)
emp_const_non_bldg_office Construction Non-Building office support (including mining)
empuiles pod  Ulitespoducion
emp_utilities_office Utilities office support

emp_constbidg pod  Constcton of Buldngspodetion
emp_const_bldg_office Construction of Buildings office support
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emp_mfg_office Manufacturing office support

emp_trans Transportation Activity

emp_prof_bus_svcs Professional and Business Services

emp_pvt_ed k12 Private Education K-12

emp_health Health Services

emp_amusement Amusement Services

emp_restaurant_bar Restaurants and Bars

emp_religious Religious Activity

emp_state_local_gov_ent State and Local Government Enterprises Activity

emp_fed_non_mil Federal Non-Military Activity

emp_state _local_gov_blue State and Local Government Non-Education Activity production

emp_public_ed Public Education K-12 and other

emp_fed_gov_accts Federal Government Accounts

emp_cap_accts Capital Accounts

EnroliGradeKto8 Grade School K-8 enrollment
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collegeEnroll Major College enrollment

AdultSchEnrl Adult School enrollment

hch_dist High school district

hstallsoth Number of stalls allowing hourly parking for trips with destinations in
other MAZs

hparkcost Average cost of parking for one hour in hourly stalls in this MAZ,
dollars

dstallsoth Stalls allowing daily parking for trips with destinations in other MAZs

dparkcost Average cost of parking for one day in daily stalls, dollars

mstallssam Stalls allowing monthly parking for trips with destinations in the same
MAZ

TotInt Total intersections (calculated by maz_densities.s script)
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EmpDen Employment density (calculated by maz_densities.s script)

RetEmpDen Retail employment density (calculated by maz_densities.s script)

EmpDenBin Employment density bin (calculated by maz_densities.s script)

POINT_X Centroid X coordinate

ACRES MAZ acres

mall_flag Shopping mall flag

Table 2: Population Synthesizer Household data — hhFile.csv

household_serial_no Household serial number

Tz Tazothowend
MGRA MAZ of household

HINGCATL  Howehodincomecategoy
HINC Household income

HWORKERS  Numberofwoersmhousetold
VEH Number of vehicles in household

PERSONS  Numberofpersonsimhousenold
HHT Household/family type:

0. Not in universe (vacant or GQ)

1. Family household:married-couple

2. Family household:male householder,no wife present

3. Family household:female householder,no husband present
4. Nonfamily household:male householder, living alone
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5. Nonfamily household:male householder, not living alone
6. Nonfamily household:female householder, living alone
7. Nonfamily household:female householder, not living alone

UNITTYPE Household unit type (3):

0. Household
1. Non-Institutional Group Quarters
2. Institutional Group Quarters

Table 3: Population Synthesizer Person data — personFile.csv

PERID Person ID

PNUM Person Number

SEX Gender of person 1 = Male, 2 = Female
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PEMPLOY

1
2.
8

Person employment status:
0.

full time

part time

unemployed

not in universe, under 16 yrs old

PTYPE

Noogaksobdr

Person type:
0.

full time worker

part time worker

university student

non-working adult

retiree

driving age school children
pre-driving age school children
pre-school children
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GRADE School enrollment: grade level attending

0. Not in universe (Under 3 years )
Nursery school,preschool
Kindergarten

Grade 1 to grade 4

Grade 5 to grade 8

Grade 9 to grade 12

College undergraduate
Graduate or professional school

No oakrobdr

INDCEN Industry
0. Not in universe (Under 16 years or LAST- WRK =2)
1..997. Legal census 2000 industry code

HOURS Hours worked in 1999
0. Not in universe (Under 16 years)
1..99. 1 to 99 hours worked per week

Table 4: Transit Walk Access —walkacc

TAP TAP

Table 5: Transit Drive Access TAPS - access.prp

Destination TAP

Time Time
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Table 6: Transit TAP PTYPE —tap.ptype

LOT ID Lot ID

DIST_LOT_TAP Distance from lot to TAP

Table 7: MGRA Walk Distance —mgrataz.walk

DMAZ Destination MAZ

Table 8: Zone Terminal Time —zone.term

Terminal time Terminal time (3, 4, 5, 7, 10 minutes)

Table 9: Occupation Coding —pecas_occ_occcenl.csv

Pecas_occ PECAS occupation code

Table 10: Activity Coding — activity_code_indcen.csv

Activity_code CT-RAMP activity code

Table 11: Transponder Ownership Model Data —tc_avgtt.csv
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AVGTTS Average travel time savings

PCTDETOUR Percent detour

Table 12: Network database — SERPM_NETS.mdb
ESRI personal geodatabase with the SERPM 7 highway and transit network.

Table 13: All streets network - Full-SERPM_Navteq_NAD83.net

Cube network file contains the all-streets network. This file is used for generating the MAZ to MAZ
and MAZ to TAP impedances.

Table 14: MAZ All Streets Network Connectors — connectors.txt

B B node

Table 15: Time-of-day factor file —=TOD.dbf

PNAM Variable Name

TRUCK Fraction of truck trips for the time period, fraction P-A for the period

El Fraction of El trips for the time period, fraction P-A for the period

Table 16: Enplanements — ENPLANE.DBF

ENPLANE Daily Enplanements (FAA)

Table 17: Airport and truck trip generation rates - airport_truck_rates.dbf
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PNAM Purpose name

AT Area type

INDUS Industrial employment trip rate

SvC Service employment trip rate

HH Household trip rate

ENPLANE Daily Enplanements (FAA)

Table 18: External-Internal Data - {DATADIR}\Eldata.dbf

TYPE NCHRP 716 station type

ROAD Road name

PROD Daily productions (vehicles)

PPCTSU Daily production percent single-unit trucks

ATTR Daily attractions (vehicles)

APCTSU Daily attraction percent single-unit trucks

TAZ65 SERPM 65 TAZ number (not used)

-32-



Table 19: Vfactors file - MVFACTORS . {year}{alt}

FTC2 2-digit facility type

UROADF UROAD factor (LOS C)/(LOS E)
CONFAC24H Fraction of 24 volume in the peak hour
BPR LOS BPR capacity restraint coefficient

BPR EXP BPR capacity restraint exponent
CONFACAMP Highest of 3 AM peak hours
CONFACPMP Highest of 3 PM peak hours
CONFACOFP Highest of 18 off peak hours

Table 20: MTURNDEF.{Year{ALT} - MTURNDEF file

MTURNDEF contains all data needed to construct a TCARDS file. Any existing TCARDS file must be
copied into MTURNDEF file, as MKTURN2 program will overwrite TCARDS file. MTURNDEF is a
fixed-format ASCII file, which can contain six types of records, depending on the code entered in
column 1 of each record:

e C-Meansacomment record. These records are read and output to the report file, but are
otherwise ignored.

e “blank” - These records contain entries in the turn penalty definition table, as described
later.

e T - These records are standard Tranplan turn data, and should be copied from your original
TCARDS file.

e R - This s the specification of the maximum included angle for a right-turn (RMAX).

RMAX

Finire Fiaure

Thr LMI

L - This is the specification of the minimum included angle for a left-turn (LMIN).
F - Factors to be applied to penalties at specified intersection nodes. The penalty obtained
from the turn penalty definition table will be factored by this amount at the specified nodes.

Records with “R” in column 1, specify the maximum included angle for a right-turn. There should be
only one of these records. The format is:
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e ccil -R

e cC:2-5 - Maximum angle in degrees.

e cCCc:6-80 - Optional description
Records with “L” in column 1, specify the minimum included angle for a left-turn. There should be
only one of these records. The format is:

e cci1 -L
e cc:2-5 - Minimum angle in degrees.
e cc:6-80 - Optional description

Records with “T” in column 1 are traditional turn penalty/prohibitor records. These records
contain a T in column 1, from node, through node, to node and penalty in hundredths of a minute.

Records with “F” in column 1 are factors. The penalty obtained from the penalty table is multiplied
by this factor for all movements passing through the specified intersection. The format is:

e cci1 -F
e (C:2-6 - Intersection node number (15).
e cc:7-12 - Factor (F6.0).

Penalty table records have a blank in column 1. Only facility type pairs (from - to) with non-zero
penalties need to be entered, as the penalty table is initialized with zeros by the program. The
formatis:

e ccl - blank

e cCCi6 - from facility type (one digit)

e ccll - to facility type (one digit)

e (CC:24-25 - left turn penalty in hundredths of minutes

e cc:29-30 - through penalty in hundredths of minutes

e cc:34-35 - right turn penalty in hundredths of minutes
e cc:36-80 - an optional description

Table 21: TSPEED.DBF — Transit speed dwell time definitions

USERA4 USERA4 Code in transit line records (geodatabase)
PK_DWELL Peak period dwell time per stop in minutes
OP_DWELL Off-peak period dwell time per stop in minutes
PK_TIMEFAC Peak travel time factor

OP_TIMEFAC Offpeak travel time factor

GRP_NAME USERA4 route group name

Table 22: TSYSD.PTS — Transit System File (standard PT file)

Mode Number Mode number and name

Operator Number Operator number and name
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Table 23: TFARES.FAR- Transit System Fares (standard PT file)

NAME Structure name

STRUCTURE Structure type

IBOARDFARE Initial boarding structure

Table 24: daily_loaded.net — Loaded highway network (new fields only)

AM_VCLOSE AM period volume/(LOS E capacity)

OF_CONGTIME Off peak period congested time

MD_V_1 Midday period load in vehicles

PM_VCLOSE PM period volume/(LOS E capacity)

EA V_ 1 Early period load in vehicles

DAY V_1 Daily load in vehicles

MD_V Midday period load in PCE's

EA V Early period load in PCE's
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EV_V

Evening period load in PCE's

Table 25: X_AMHSKIMS.mat — AM peak period congested skims

AM_GP_TIME
AM_GP_FFTIME
AM_GP_DIST
AM_DAT_TIME
AM_DAT_FFTIME
AM_DAT DIST
AM_DAT_TOLLCOST
AM_DAT_TOLLDIST
AM_S2NH_TIME
AM_S2NH_FFTIME
AM_S2NH_DIST
AM_S2NH_HOVDIST
AM_S2TH_TIME
AM_S2TH_FFTIME
AM_S2TH_DIST
AM_S2TH_TOLLCOST
AM_S2TH_TOLLDIST
AM_S2TH_HOVDIST

Congested times on general purpose lane generalized paths
Freeflow times on general purpose lane generalized paths
Distance on general purpose lane generalized paths
Congested times on drive alone toll generalized paths
Freeflow times on drive alone toll generalized paths
Distance on drive alone toll generalized paths

Toll cost $ on drive alone toll generalized paths

Distance on toll links on drive alone toll generalized paths
Congested times on SR2+ non-toll HOV generalized paths
Freeflow times on SR2+ non-toll HOV generalized paths
Distance on SR2+ non-toll HOV generalized paths

HOV lane distance on SR2+ non-toll HOV generalized paths
Congested times on SR2+ toll HOV generalized paths
Freeflow times on SR2+ toll HOV generalized paths
Distance on SR2+ toll HOV generalized paths

Toll cost $ on SR2+ toll HOV generalized paths

Distance on toll links on SR2+ toll HOV generalized paths

HOV lane distance on SR2+ toll HOV generalized paths

Table 26: X_OFHSKIMS.mat— Off peak period congested skims

OF GP_TIME
OF_GP_FFTIME
OF_GP_DIST

OF DAT_TIME
OF DAT_FFTIME

Congested times on general purpose lane generalized paths
Freeflow times on general purpose lane generalized paths
Distance on general purpose lane generalized paths
Congested times on drive alone toll generalized paths

Freeflow times on drive alone toll generalized paths
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OF DAT DIST
OF DAT_TOLLCOST
OF DAT_TOLLDIST
OF_S2NH_TIME
OF_S2NH_FFTIME
OF_S2NH_DIST
OF_S2NH_HOVDIST
OF_S2TH_TIME

OF S2TH_FFTIME
OF S2TH_DIST
OF_S2TH_TOLLCOST
OF S2TH_TOLLDIST
OF_S2TH_HOVDIST

Distance on drive alone toll generalized paths

Toll cost $ on drive alone toll generalized paths

Distance on toll links on drive alone toll generalized paths
Congested times on SR2+ non-toll HOV generalized paths
Freeflow times on SR2+ non-toll HOV generalized paths
Distance on SR2+ non-toll HOV generalized paths

HOV lane distance on SR2+ non-toll HOV generalized paths
Congested times on SR2+ toll HOV generalized paths
Freeflow times on SR2+ toll HOV generalized paths
Distance on SR2+ toll HOV generalized paths

Toll cost $ on SR2+ toll HOV generalized paths

Distance on toll links on SR2+ toll HOV generalized paths

HOV lane distance on SR2+ toll HOV generalized paths

Table 27: X_PMHSKIMS.mat — PM peak period congested skims

PM_GP_TIME
PM_GP_FFTIME
PM_GP_DIST
PM_DAT_TIME
PM_DAT_FFTIME
PM_DAT DIST
PM_DAT _TOLLCOST
PM_DAT_TOLLDIST
PM_S2NH_TIME
PM_S2NH_FFTIME
PM_S2NH_DIST
PM_S2NH_HOVDIST
PM_S2TH_TIME

Congested times on general purpose lane generalized paths
Freeflow times on general purpose lane generalized paths
Distance on general purpose lane generalized paths
Congested times on drive alone toll generalized paths
Freeflow times on drive alone toll generalized paths
Distance on drive alone toll generalized paths

Toll cost $ on drive alone toll generalized paths

Distance on toll links on drive alone toll generalized paths
Congested times on SR2+ non-toll HOV generalized paths
Freeflow times on SR2+ non-toll HOV generalized paths
Distance on SR2+ non-toll HOV generalized paths

HOV lane distance on SR2+ non-toll HOV generalized paths
Congested times on SR2+ toll HOV generalized paths
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PM_S2TH_FFTIME Freeflow times on SR2+ toll HOV generalized paths

PM_S2TH_TOLLCOST Toll cost $ on SR2+ toll HOV generalized paths

PM_S2TH_HOVDIST HOV lane distance on SR2+ toll HOV generalized paths

Table 28: Visitor Business Frequency Distribution — visitor_businessFrequency.csv

RecreationTours Number of recreation tours (0, 1, 2+)

TotalTours Total number of tours

Table 29: Visitor Personal Frequency Distribution — visitor_personalFrequency.csv

RecreationTours Number of recreation tours (0, 1, 2+)

TotalTours Total number of tours

Table 30: Visitor Party Size Distribution — visitor_partySize.csv

work Distribution of visitor work tours by party size

dining Distribution of visitor dining tours by party size

Table 31: Visitor Auto Availability — visitor_autoAvailable.csv
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Work Percentage of visitor work tours where auto is available

dining Percentage of visitor dining out tours where auto is available

Table 32: Visitor Income Distribution — visitor_income.csv

Work Distribution of visitor work tours by income

dining Distribution of visitor dining tours by income

Table 33: Visitor Tour Time of Day Distribution — visitor_tourTOD.csv

EntryPeriod Entry Period:
1=Before 5:00AM,
2=5:00AM-5:30AM,
3 through 39 is every half hour time slots
40 = After 12:00AM

Percent Distribution of visitor tours by time of day

Table 34: Visitor Stop Frequency Distribution — visitor_stopFrequency.csv
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DurationLo Lower bound of tour duration

Outbound Number of stops on the outbound (0, 1+)
Percent Distribution of tours by purpose, duration, number of outbound/inbound stops

Table 35: Visitor Stop Purpose Distribution — visitor_stopPurpose.csv

Inbound Boolean for whether stop is inbound (0=No, 1=Yes)

Multiple Boolean for whether there are multiple stops on tour (0=No, 1=Yes)

StopPurpl Distribution of School stops

Table 36: Visitor Outbound Stop Duration Distribution — visitor_outboundStopDuration.csv

RemainingHigh Upper bound of remaining half hour periods after last scheduled trip:
1=Before 5:00AM,
2=5:00AM-5:30AM,
3 through 39 is every half hour time slots
40 = After 12:00AM
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Table 37: Visitor Inbound Stop Duration Distribution = visitor_inboundStopDuration.csv

RemainingHigh Upper bound of remaining half hour periods after last scheduled trip:
1=Before 5:00AM,
2=5:00AM-5:30AM,
3 through 39 is every half hour time slots
40 = After 12:00AM
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Table 38: Temporary Static Inputs — visitor_inboundStopDuration.csv

AVGTTS Average Travel Time
PCTDETOUR Percentage Detour

CT-RAMP Properties File

The CT-RAMP resident demand model software is controlled by a Java properties file. The table
below identifies, describes, and provides an example for each of the variables expected to be in the
properties file. After initially configuring the travel model, only a handful of these properties will be
modified for a typical scenario analysis. The primary use for many of the properties is to facilitate
software execution when calibrating the travel model and/or to locate and fix errors. Comments
preceded with a pound (#) sign are ignored when reading in the properties file.

Table 39: CT-RAMP Properties File

Propert Data Type |Example Value Purpose
IO y

Trace.otaz Integer 1638 Specify which origin taz to
trace

Seek Boolean false True or False whether to
seek households

Debug.Trace.HouseholdldList String 566425 Specify which household IDs
to trace
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Project.Directory String %project.folder% File locations specified in the
properties file as well as the
UEC DataSheet pages are
expressed as relative to this
location. %project.folder% is
set to C:/serpm7/ctramp.

Year String 2010 Model run year used for skim
matrix file names

RunModel.MatrixServerAddress  String 156.75.49.78 matrix server address
RunModel.HouseholdServerAddr String 156.75.49.78 household server address
ess

generic.path String %project.folder%/input/ Inputs folder

skims.path String %project.folder%/output/  Skim matrix files folder

acc.data.page Integer Accessibilities data page

acc.transit.peak.page Integer Accessibilities peak page

acc.transit.driveaccess.page Integer Accessibilities drive access
page
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acc.sov.peak.page Integer Accessibilities SOV peak
acc.hov.peak.page Integer Accessibilities HOV peak
acc.constants.page Integer Accessibilities constants
acc.schoolSizeTerm.page Integer Accessibilities school size
terms
acc.dcUtility.uec.file String %project.folder¥%/uec/Acce Accessibilities_DC.xls
ssibilities_DC.xIs location
acc.dcUtility.page Integer DC Accessibilities utility
page
acc.output.file String input/accessibilities.csv Accessibilities.csv location
acc.mandatory.uec.file String %project.folder¥%/uec/Man MandatoryAccess.xls
datoryAccess.xls location
acc.mandatory.auto.page Integer Mandatory Access auto
page
acc. mandatory bestWalkTransit.p Integer Mandatory Access best Walk

Transit page
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Property Data Type |Example Value

acc.mandatory.transitLogsum.pa

ge

Integer

PopulationSynthesizer.InputToCT String

RAMP.HouseholdFile

PopulationSynthesizer.InputToCT String

RAMP.PersonFile

PopulationSynthesizer.OccupCod String

es

PopulationSynthesizer.IndustryC  String

odes

mgra.wlkacc.taps.and.distance.fil

e
taz.driveaccess.taps.file
tap.ptype.file

mgra.walkdistance.file

taz.parkingtype.file

taz.terminal.time.file

mgra.socec.file

RunModel.Clear.MatrixMgr.At.Sta

rt
Results.WriteDataToFiles

Results.HouseholdDataFile

Results.PersonDataFile

Results.IndivTourDataFile

Results.JointTourDataFile

Results.IndivTripDataFile

String

String
String
String

String
String

String

Boolean

Boolean

String

String

String

String

String

input/households.csv

input/persons.csv

input/pecas_occ_occsoc.c
sV

input/activity_code_indcen.

Csv

input/wkacc

input/accessam.prp
input/tap.ptype

input/mgrataz.walk

input/zone.park

input/zone.term

maz_data.csv

FALSE

true

output/householdData.csv

output/personData.csv

output/indivTourData.csv

output/jointTourData.csv

output/indivTripData.csv
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Mandatory Access transit
logsum page

location of popsyn
households file

location of popsyn persons
file

location of popsyn
pecas_occ_occsoc.csv file

location of popsyn

activity _code_indcen.csv file
location of walk access and
distance file

location of drive access file
location of ptype file

location of MAZ walk
distance file

location of parking type file

location of zonal terminal
time file

location of MAZ land use file
Clear matrix manager at the
start of run?

write data to files?

output name of household
data file

output name of person data
file

output name of individual
tour data file

output name of joint tour
data file

output name of individual trip
data file



Results.JointTripDataFile String output/jointTripData.csv output name of joint trip data
file

Results.PNRFile String output/pnrParking.csv output name of PNR parking
file

Results.HouseholdTable String household_data output name of household

data file in database

Results.IndivTourTable String indiv_tour_data output name of individual
tour data file in database

Results.IndivTripTable String indiv_trip_data output name of individual trip
data file in database

Results.AutoTripMatrix String output/autoTrips output name of auto trip
matrix
Results.NMotTripMatrix String output/nmotTrips output nhame of non-

motorized trip matrix

Results.PNRFile String output/PNRBYTAP_Vehicl output name of PNR by TAP
€s.csv Vehicle Trip file
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Property Data Type |Example Value

distributed.task.packet.size

RunModel.RestartWithHhServer

RunModel.PreAutoOwnership

RunModel.UsualWorkAndSchool
LocationChoice

RunModel.AutoOwnership

RunModel.TransponderChoice

RunModel.FreeParking

RunModel.CoordinatedDailyActivi
tyPattern

RunModel.IndividualMandatoryTo
urFrequency

RunModel.MandatoryTourModeC
hoice

RunModel.MandatoryTourDepart
ureTimeAndDuration

RunModel.JointTourFrequency

RunModel.JointTourLocationChoi
ce

RunModel.JointTourDepartureTi
meAndDuration

RunModel.JointTourModeChoice

RunModel.IndividualNonMandato
ryTourFrequency

Integer

String

Boolean

Boolean

Boolean

Boolean

Boolean

Boolean

Boolean

Boolean

Boolean

Boolean

Boolean

Boolean

Boolean

Boolean

none

true

true

true

true

true

true

true

true

true

true

true

true

true

true
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JPPF distributed task packet
size

model can be restarted with
certain files already
generated.....values include
‘none' (run whole model),
‘'uwsl', 'ao’, 'stf'

True or False whether to run
this model component

True or False whether to run
this model component

True or False whether to run
this model component

True or False whether to run
this model component

True or False whether to run
this model component

True or False whether to run
this model component

True or False whether to run
this model component

True or False whether to run
this model component

True or False whether to run
this model component

True or False whether to run
this model component

True or False whether to run
this model component

True or False whether to run
this model component

True or False whether to run
this model component

True or False whether to run
this model component



Propert Data Type |Example Value Purpose
IO y

RunModel.IndividualNonMandato Boolean true True or False whether to run
ryTourDepartureTimeAndDuratio this model component
RunModel.AtWorkSubTourFrequ Boolean true True or False whether to run
ency this model component
RunModel.AtWorkSubTourDepart Boolean true True or False whether to run
ureTimeAndDuration this model component
RunModel.StopFrequency Boolean true True or False whether to run

this model component

nmdc.use.new.soa Boolean false true or false whether to use
new soa for the non-
mandatory DC models

Results.AutoOwnership String output/aoResults.csv auto ownership output file
name and location

read.pre.ao.filename String output/aoResults_pre.csv  pre auto ownership output
file nAme and location
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Propert Data Type |Example Value Purpose
IO y

read.uwsl.results Boolean FALSE Read in the old uwsl results?

uwsl.run.workLocChoice Boolean true True or False whether to run
this model component

uwsl.write.results Boolean true True of False whether to
write out usual work and
school location results

| | - ;0 |

ao.uec.file String AutoOwnership.xls FiIe name of auto ownership
ao.model.page Integer Auto ownership UEC utility
page

uwsl.dc2.uec.file String TourDestinationChoice2.xI File Name of Tour
Destination Choice 2 UEC

uwsl.soa.alts.file String DestinationChoiceAlternati File name of the alternatives
Ves.csv (MGRAS) available to the
destination choice models
(part of the model design;

this should not be changed)

uwsl.school.soa.SampleSize Integer Sample size of School
Destination Choice
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Propert Data Type |Example Value Purpose
IO y

work.soa.uec.data Integer Work Tour Distance SOA
UEC data page

univ.soa.uec.file String TourDcSoaDistanceNoSch File Name of Tour Distance
oolSize.xls DC SOA UEC for School

Purpose; school purposes
do not include TAZ Size in
the expressions so that the
utilities can be stored as
exponentiated distance utility
matrices for university, and
then multiplied by the
university segment size

terms
univ.soa.uec.model Integer University Tour Distance

SOA UEC utility page

hs.soa.uec.data Integer High School Tour Distance
SOA UEC data page
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gs.soa.uec.file String TourDcSoaDistanceNoSch File Name of Tour Distance
oolSize.xls DC SOA UEC for School

Purpose; school purposes
do not include TAZ Size in
the expressions so that the
utilities can be stored as
exponentiated distance utility
matrices for grade school,
and then multiplied by the
grade school segment size

terms
gs.soa.uec.model Integer Grade School Tour Distance

SOA UEC utility page

ps.soa.uec.data Integer Preschool Tour Distance
SOA UEC data page

UsualSchoolLocationChoice.Sha  String input/ShadowPricingOutpu File Name School Location
dowPrice.Input.File t_school_19.csv shadow price
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uwsl.ShadowPricing.School.Maxi  Integer maximum number of
mumlterations iterations for school shadow
price

tc.uec.file String TransponderOwnership.xls File name of transponder
ownership UEC

tc.model.page Integer Transponder ownership UEC
utility page

1 ] | |

fp.uec.file String ParkingProvision.xls File name of parking

provision UEC

fp.model.page Integer Parking Provision UEC utility
page
1 ] | |
cdap.uec.file String CoordinatedDailyActivityP  File name of CDAP UEC
attern.xls

cdap.one.person.page Integer CDAP UEC utility for one
person page

cdap.three.person.page Integer CDAP UEC utility for 3
persons page

cdap.joint.page Integer CDAP UEC utility for joint
tours page
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Property Data Type |Example Value Purpose

imtf.data.page Integer Mandatory tour frequency
UEC data page

nonSchool.soa.uec.file String TourDcSoaDistance.xls File Name of Tour Distance
DC SOA UEC for Non
Work/School Purposes,

includes TAZ Size in the
expressions

escort.soa.uec.model Integer Escort Tour Distance SOA
UEC utility page

other.nonman.soa.uec.model Integer Other Non-mandatory Tour
Distance SOA UEC utility

page

atwork.soa.uec.model Integer At-Work Sub-Tour Distance
SOA UEC utility page

nmdc.soa.alts.file String DestinationChoiceAlternati File name of the alternatives
Ves.csv (MGRAS) available to the
destination choice models
(part of the model design;

this should not be changed)
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Propert Data Type |Example Value Purpose
IO y

nmdc.uec.file2 String TourDestinationChoice2.xI File Name of Tour
Destination Choice 2 UEC

nmdc.data.page Integer Non-mandatory Tour DC
UEC data page

nmdc.shop.model.page Integer Shop Tour Destination
Choice UEC utility page

nmdc.eat.model.page Integer Eating Out Tour Destination
Choice UEC utility page

nmdc.discr.model.page Integer Discretionary Tour
Destination Choice UEC
utility page
nmdc.soa.uec.file String DestinationChoiceAlternati File Name of Destination
veSample.xls Choice Alternative Sample
nmdc.soa.escort.model.page Integer Escort TOUR SOA UEC
utility page
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nmdc.soa.maint.model.page Integer Maintenance TOUR SOA
UEC utility page

nmdc.soa.visit.model.page Integer Visiting TOUR SOA UEC
utility page
nmdc.soa.atwork.model.page Integer At-Work Sub-Tour SOA UEC
utility page
1 ] | |
tourModeChoice.uec.file String TourModeChoice.xls File name of Tour Mode
choice UEC
tourModeChoice.discr.model.pag Integer Discretionary Tour Mode

Choice UEC utility page

departTime.data.page Integer Tour TOD Choice UEC data
page
departTime.univ.page Integer University Tour TOD Choice

UEC utility page

departTime.escort.page Integer Escort Tour TOD Choice
UEC utility page

departTime.maint.page Integer Maintenance Tour TOD
Choice UEC utility page
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Property Data Type |Example Value Purpose

departTime.visit.page Integer Visiting Tour TOD Choice
UEC utility page

departTime.atwork.page Integer At-Work Sub-Tour TOD
Choice UEC utility page

jtfcp.alternatives.file String JointAlternatives.csv File name of joint tour
alternatives by purpose and
party composition
combinations

jtfcp.freq.comp.page Integer Joint Tour Frequency UEC
utility composition page

inmtf.uec file String NonMandatorylndividualTo File name of Individual non-
urFrequency.xls mandatory tour frequency

IndividualNonMandatoryTourFreq String IndividualNonMandatoryTo File name of individual non-

uency.AlternativesList.InputFile urFrequencyAIternatives ¢ mandatory tour frequency

alternatives (combinations)
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Propert Data Type |Example Value Purpose
perty

inmtf.perstypel.page Integer Individual Non-mandatory
tour frequency UEC utility for
Full time workers page

inmtf.perstype3.page Integer 3 Individual Non-mandatory
tour frequency UEC utility for
University students page

inmtf.perstype5.page Integer 5 Individual Non-mandatory
tour frequency UEC utility for
Retirees page

inmtf.perstype7.page Integer 7 Individual Non-mandatory
tour frequency UEC utility for
Pre-driving students page

awtf.data.page Integer At-Work Sub-Tour
Frequency UEC Data page

stf.purposeLookup.proportions String StopPurposelLookupPropo File name of Stop Purpose
rtions.csv Lookup proportions

-57-




stf.work.page Integer Stop Frequency for Work
Tour UEC utility page

stf.school.page Integer Stop Frequency for School
Tour UEC utility page

stf.shop.page Integer Stop Frequency for Shop
Tour UEC utility page

stf.eat.page Integer Stop Frequency for Eating
Out Tour UEC utility page

stf.discr.page Integer Stop Frequency for
Discretionary Tour UEC
utility page

slc.uec.data.page Integer Stop Location Choice UEC
data page

slc.maintenance.uec.model.page Integer Stop Location Choice for
Maintenance Tours UEC
utility page
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slc.alts.file String SlcAlternatives.csv File name of stop location
choice alternatives

auto.slc.soa.distance.uec.file String SlcSoaDistanceUtility.xIs  File name of Stop Location
Sample of Alternatives
Choice UEC for tourmodes
other than walk or bike - for
transit, availability of stop for
transit is set in java code

auto.slc.soa.distance.model.page Integer Stop Location SOA Choice
UEC utility page

slc.soa.size.uec.data.page Integer Stop Location Choice Size
terms UEC data page

stop.depart.arrive.proportions String StopDepartArriveProportio  File name of Stop Location
ns.csv Time of Day proportions

plc.uec.data.page Integer Parking Location Choice
UEC data page
plc.alts.corresp.file String ParkLocationAlts.csv File name of parking location

alternatives (MAZs)
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Propert Data Type |Example Value Purpose
IO y

mgra.avg.cost.trace.zone Integer 1814 MAZ parking cost trace zone

mgra.avg.cost.dist.coeff.work Float Parking location model
coefficient for walking
distance to destination for
Work purpose

park.cost.reimb.mean Float -0.05 Parking location model mean
parking cost reimbursement

utility.bestTransitPath.data.page  Integer Best Transit Path UEC data
page
utility.bestTransitPath.tapToTap.a Integer Best Transit Path UEC for
m.page TAP to TAP AM utility page
utility.bestTransitPath.tapToTap.p Integer Best Transit Path UEC for
m.page TAP to TAP PM utility page
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utility.bestTransitPath.walkAcces Integer Best Transit Path UEC for
s.page Walk Access to Transit utility
page

utility.bestTransitPath.walkEgress Integer 8 Best Transit Path UEC for
.page Walk Egress to Transit utility
page

skims.auto.data.page Integer Auto Skims data page
skims.auto.am.page Integer Auto skims AM utility page

skims.auto.pm.page Integer Auto skims PM utility page

taz.distance.data.page Integer TAZ Distance UEC data
page

taz.od.distance.am.page Integer TAZ Distance UEC AM utility
page

taz.od.distance.pm.page Integer TAZ Distance UEC PM utility
page
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Property Data Type |Example Value Purpose

skim.walk.transit.walk.data.page Integer Walk Transit Walk Skims
UEC data page

skim.walk.local.walk.am.page Integer Walk Local Walk AM Skims
UEC utility page

skim.walk.local.walk.pm.page Integer Walk Local Walk PM Skims
UEC utility page

skim.walk.premium.walk.ea.page Integer Walk Premium Walk Early
AM Skims UEC utility page

skim.walk.premium.walk.md.page Integer Walk Premium Walk MD
Skims UEC utility page

skim.walk.premium.walk.ev.page Integer Walk Premium Walk Evening
Skims UEC utility page

skim.walk.transit.drive.data.page Integer Walk Transit Drive Skims
UEC data page
skim.walk.local.drive.am.page Integer Walk Local Drive AM Skims

UEC utility page

-62 -



Property Data Type |Example Value Purpose

skim.walk.local.drive.pm.page Integer Walk Local Drive PM Skims
UEC utility page

skim.walk.premium.drive.ea.page Integer Walk Premium Drive Early
AM Skims UEC utility page

skim.walk.premium.drive.md.pag Integer Walk Premium Drive MD
Skims UEC utility page

skim.walk.premium.drive.ev.page Integer Walk Premium Drive
Evening Skims UEC utility
page

skim.drive.transit.walk.data.page Integer Drive Transit Walk Skims
UEC data page

skim.drive.local.walk.am.page Integer Drive Local Walk AM Skims
UEC utility page

skim.drive.local.walk.pm.page Integer Drive Local Walk PM Skims
UEC utility page

skim.drive.premium.walk.ea.page Integer Drive Premium Walk Early
AM Skims UEC utility page
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skim.drive.premium.walk.md.pag Integer Drive Premium Walk MD
Skims UEC utility page

skim.drive.premium.walk.ev.page Integer Drive Premium Walk
Evening Skims UEC utility
page

visitor.seek Boolean false True or False to seek Visitor
Model

visitor.hotel.occupancyRate Float specify Hotel occupancy rate

visitor.hotel.businessPercent Float Specify proportion of hotel
visitors on business trip

visitor.business.tour.file String input/visitor_businessFreq File location/name of visitors
uency.csv on business trip tour
frequency proportions

visitor.partySize.file String input/visitor_partySize.csv  File location/name of visitor
proportion of trips by tour
purpose and party size

visitor.income.file String input/visitor_income.csv File location/name of visitor's
income proportion by tour
purpose
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Propert Data Type |Example Value Purpose
IO y

visitor.dc.soa.data.page Integer Visitor destination choice
Sample of Alternatives UEC
data page

visitor.dc.soa.recreate.page Integer 2 Visitor destination choice
Sample of Alternatives UEC

Recreation Tour utility page

visitor.dc.soa.size.page Integer 4 Visitor destination choice
Sample of Alternatives UEC
Size Terms utility page

visitor.dc.uec.file String VisitorDestinationChoice.xl File name of Visitor
Destination Choice UEC

visitor.dc.work.page Integer Visitor Destination Choice
UEC Work Tour utility page

visitor.dc.dining.page Integer Visitor Destination Choice
UEC Dining Tour utility page

visitor.mc.uec.file String VisitorTourModeChoice.xIs File name of Visitor Tour
Mode choice UEC
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Property Data Type |Example Value Purpose

visitor.mc.model.page Integer Visitor Tour Mode Choice
UEC utility page

visitor.stop.purpose.file String input/visitor stopPurpose.c File location/name of Visitor
Stop Purpose proportions

visitor.stop.inbound.duration.file  String input/visitor_inboundStopD File location/name of Visitor
uration.csv Inbound Stop Duration
proportions

visitor.slc.soa.data.page Integer 0 Visitor Stop Location Choice
SOA UEC data page

visitor.slc.uec.file String VisitorStopLocationChoice File name of Visitor Stop
Location Choice UEC

visitor.slc.model.page Integer Visitor Stop Location Choice
UEC utility page

visitor.trip.mc.data.page Integer Visitor Trip Mode Choice
UEC data page
visitor.tour.output.file String output/visitorTours.csv File location/name of visitor

tour output file
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Property Data Type |Example Value Purpose

visitor.results.autoTripMatrix String output/autoVisitorTrips File location/name of visitor
auto trips output file

visitor.results.tranTripMatrix String output/tranVisitorTrips File location/name of visitor
transit trips output file

visitor.uec.file String VisitorSize.xls File name for visitor size
UEC file (for visitor
estimation only)

visitor.uec.sizeTerms.page Integer Visitor UEC size terms page
(for visitor estimation only)

summit.purpose.Work Integer Specify code for Work
Purpose

summit.purpose.School Integer Specify code for School
Purpose

summit.purpose.Shop Integer Specify code for Shop

Purpose

summit.purpose.EatingOut Integer Specify code for Eating out
Purpose
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Propert Data Type |Example Value Purpose
IO y

summit.purpose.Discretionary Integer Specify code for
Discretionary Purpose

summit.filename.1 String Work Specify file name for Work
Purpose

summit.filename.3 String School Specify file name for School
Purpose

summit.filename.5 String Discretionary Specify file name for
Discretionary Purpose

summit.ivt.file.1 Float -0.016 Specify in-vehicle time
coefficient for Work Purpose

summit.ivt.file.3 Float -0.01 Specify in-vehicle time
coefficient for School
Purpose

summit.ivt.file.5 Float -0.015 Specify in-vehicle time
coefficient for Discretionary
Purpose
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summit.modes Integer Specify number of modes in
the model

summit.upperEA Integer Specify upper limit code for
Early AM time period

summit.upperMD Integer Specify upper limit code for
Midday time period

occ3plus.purpose.University Float Specify 3+ occupancy
multiplier for trip table
creation for University
Purpose

occ3plus.purpose.Escort Float 3.5 Specify 3+ occupancy
multiplier for trip table
creation for Escort Purpose

occ3plus.purpose.Maintenance  Float 35 Specify 3+ occupancy
multiplier for trip table
creation for Maintenance
Purpose
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Property Data Type |Example Value Purpose

occ3plus.purpose.Visiting Float Specify 3+ occupancy
multiplier for trip table
creation for Visiting Purpose

occ3plus.purpose.WorkBased Float 35 Specify 3+ occupancy
multiplier for trip table
creation for At-Work Sub
Tour Purpose

HouseholdManager.MaxValueOf Float Distributed person VOT
Time settings
HouseholdManager.MeanValueO String 30000, 60000, 100000 Distributed person VOT
fTime.Income.Limits settings
HouseholdManager.ValueOfTime Float Distributed person VOT
.Lognormal.Sigma settings
HousehoIdManager MinValueOfT Float Distributed person VOT
settings
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UEC Files
The following UEC files are stored in the ctramp/uec folder and are required to run the model:

Table 40: UEC Files

Pe  lewee

Accessibilities.xls Accessibilities model
AtWorkSubtourFrequency.xls At work sub tour frequencies
model
AutoSkims.xls Auto skims lookup UEC
CoordinatedDailyActivityPattern.xls CDAP model
DestinationChoiceAlternatives.csv Destination choice alternatives
DriveTransitWalkSkims.xls Drive transit walk skims lookup
UEC
IndividualNonMandatoryTourFrequencyAlternatives.csv Individual non mandatory tour

frequency alternatives

JointAlternatives.csv Joint tour alternatives

MandatoryAccess.xls Mandatory accessibilities model

NonMandatoryIndividual TourFrequency.xls Non mandatory individual tour
frequency model
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e lewse

ParkingProvision.xls Free parking model
ParkLocationChoice.xls Parking location choice model
SlcAlternatives.csv Stop location choice alternatives
SlcSoaSize xls Stop location choice sample of

alternatives size terms

StopDepartArriveProportions.csv Stop departure and arrival
proportions lookup file

StopLocationChoice.xls Stop location choice model

TazDistance.xls TAZ distance lookup UEC

TourDcSoaDistanceAlts.csv Tour destination choice sample
of alternatives distance
alternatives for work purposes

TourDepartureAndDuration.xls Tour departure and duration
model

TourModeChoice.xls Tour mode choice model

TripModeChoice.xls Trip mode choice model
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Eile Purpose

WalkTransitDriveSkims.xls Walk transit drive skim lookup
UEC
WalkTransitDriveUtility.xIs Walk transit drive utility model
(used for estimation)
WalkTransitWalkSkims.xls Walk transit walk skim lookup
UEC
WalkTransitWalkUTtility.xIs Walk transit walk utility model

(used for estimation)

VisitorDestinationChoiceSample.xls Visitor Destination choice
sample model

VisitorDestinationChoice.xls Visitor Destination Choice model
VisitorTourModeChoice.xls Visitor Tour Mode choice model
VisitorStopLocationChoiceSample.xls Visitor Stop Location Choice

Sample of Alternatives model

VisitorStopLocationChoice.xls Visitor Stop Location Choice
model

VisitorTripModeChoice.xls Visitor Trip Mode Choice model

VisitorSize.xls Visitor size term model (for

visitor estimation only)

Running the Model

This section provides instructions for executing the travel model.

Run the Entire Model via Cube

The entire model stream can be run from Cube. This includes running the non-ABM trip models,
the network build procedures, the highway and transit skimming procedures, the CT-RAMP ABM
demand model, and the final assignments.

To run the entire model, do the following:

1) If running the model in distributed mode:

a. Ensure the JPPF service settings and Run Component files are configured for
distributed mode, as described in the Setup and Configuration section

b. Ensure the JPPF driver is started in the ORPILOOA.s Cube script by removing the
rem statement at the beginning of the call (see below)

c. Remote desktop to the machine with the JPPF worker node
Double click runNodel.cmd in ctramp/config folder to start the remote JPPF process
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2) Openserpm7.cat in Cube

3) Click the Run button to run the entire Cube application, which will run CT-RAMP via the
command line.

a. The CT-RAMP command line calls are in the ORPILOOA.s script.

b. The number of overall model feedback iterations is set in the 01PILOOI.s script and
is currently set to 3. The model averages the link times via method of successive
averages (MSA).

Run only CT-RAMP Components

The CT-RAMP model components can be run without Cube if the highway and transit skims have
already been created. This method of running the model is useful for calibrating certain
components of the model. It can be run for any iteration, and at any sample rate. It is useful to run
these models at a sample rate of 20 to 25% for calibration in order to reduce runtimes without
compromising the statistical reliability of the sample.

Prior to executing the CT-RAMP model, the user must call these DOS commands from the main
computer. To do this, do the following:

1) If running the model in distributed mode:

a. Ensure the JPPF service settings and Run Component files are configured for
distributed mode, as described in the Setup and Configuration section

b. Remote desktop to the machine with the JPPF worker node
Double click runNodel.cmd in ctramp/config folder to start the remote JPPF process

2) Open a DOS command window and navigate to C:\serpm7\Cube

3) Run the following commands to copy the model inputs and outputs to the generic
ABMTEMP folder, create the MAZ to MAZ/TAP accessibility files, run CT-RAMP, create
demand matrices for Cube, and copy results back to the scenario folder:

rmdir {OUTDIR}\.NABMTEMP /S /Q

rmdir {DATADIRN.\ABMTEMP /S /Q

xcopy {OUTDIRN\* {OUTDIRN\.\ABMTEMP /E /1 /Y
xcopy {DATADIRN\* {DATADIR\.\ABMTEMP /E /1 /Y

Qo T ®

e. {CUBE}.\ctramp\runCreateAccessFiles.cmd

taskkill /im "java.exe" /F

mkdir logFiles

start {CUBE}\.\ctramp\runHhMgr.cmd {IDK64} {HOST IP}
i. start {CUBE}\.\ctramp\runMtxMgr.cmd {HOST IP} {IDK64}

> e -
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j. rem start {CUBE}\..\ctramp\config\runDriver.cmd #un-rem for distributed mode
k. xcopy {CUBE}\.\ctramp\serpm_abm.properties serpm_abm.properties /E /Y
I.  {CUBE}\.\ctramp\runSERPMAbm.cmd {SAMPLERATE} {VSAMPLERATE} {JDK64}

m. {CUBE}\.\ctramp\runCreateDemandMatrices.cmd {SAMPLERATE}
{VSAMPLERATE} {IDK64}

n. taskkill /im "java.exe" /F

xcopy {OUTDIRN.\NABMTEMP\* {OUTDIR} /E /1 /Y
xcopy {DATADIRN\.\ABMTEMP\* {DATADIR} /E /1 /Y
rmdir {OUTDIR}\.NABMTEMP /S /Q

rmdir {DATADIRN.\ABMTEMP /S /Q

=~ o T o

Where {X} are Cube application manager tokens such as:
{ OUTDIR} = C:\SERPM7\Output\Out-2010R

{ DATADIR }= C\SERPM7\Input\In-2010R

{CUBE} = C:\serpm7\Cube

{SAMPLERATE}=0.25

{JDK64} = "/Program Files/Java/jdk1.7.0_21"
{VSAMPLERATE} = 0.25

The commands above start by copying the scenario inputs and outputs to the ABMTEMP generic
folder. Next it creates the CT-RAMP accessibility files. The Household data manager and Matrix
data manager processes are then started in separate DOS windows. The JPPF driver is started for
managing the distribution of tasks across the cluster. CT-RAMP is then run with the user supplied
sample rate and the visitor model is run with the user supplied visitor model sample rate. After
running CT-RAMP, the Cube demand matrices are created based on the microsimulated trip list
output files. Finally, the outputs from CT-RAMP are copied back to the scenario folder.
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Output Files

The table below contains brief descriptions of the output files produced by the SERPM 7 travel
model. See the Output Files Data Dictionary section for more details on variables in each output file.

Table 41: Output Files

MPPTROOA.LIN ASCI!I line file in PT format Text
EETAB-PRD.{ALTKYear}.MAT EE trips for each of the five time periods Cube matrix
TAZ3.dbf Dynamic area type DBF
Air_truck_panda.dbf Airport and Truck P’s and A’s DBF
El_Auto_Panda.dbf El productions and attractions DBF
TAP_LINKS.DBF TAP to transit Node Connectors DBF
TAP_Nodes.DBF TAP Node Data DBF
TURNS_{Year}.PEN Cube format turn penalties Text
tap_net.net Highway network with TAP connectors added Net
nonABM_<<time period>>_OD.mat Airport, truck, El, trips for <<time period>> Cube matrix
DAILY_LOADED.net Loaded highway network containing daily loads, Net

and loads by time period.

<<time period>>_HLOAD.NET Loaded highway network by <<time period>> These Net
networks contain loads by highway mode and path:

1) General Purpose lanes: DA, SR2, SR3+

2) HOV (excludes toll and HOT): SR2 and
SR3+

3) Pay (Turnpike or HOT): DA, SR2, SR3+

4) Trucks and external (EE+EI/IE)

<<time Loaded transit network files for premium paths, not Net
period>> <<ACCESSM>>_ <<pathn useful for display
ame>> TASN.NET

<<time Loaded transit network files for local only paths Net
period>>_Local_<<pathname>>_TA
SN.NET

TLINK _<<time Loaded transit network links for premium paths DBF
period>>_<<ACCESSM>>_<<pathn
ame>>.DBF

TLINK_<<time period>>_Local.DBF Loaded transit network link for local only paths DBF

-76 -



FIRST_LAST <<time Stop to stop loads for premium paths DBF
period>>_<<ACCESSM>>_<<pathn

ame>>.DBF

FIRST_LAST_<<time Stop to stop loads for local only paths DBF

period>>_Local.DBF

<<time Transit assignment report for premium paths Text
period>>_<<ACCESSM>>_ <<pathn This is a PT text file containing several reports
ame>> TASN.PRN

<<time period>>_Local_TASN.PRN Transit assignment report for local only paths Text
This is a PT text file containing several reports

TSKIM<<time TAP to TAP transit skims for <<time period>> Cube matrix
period>>_ Walk_Walk_ WithLOC_<< <<alt>> and <<year>> for walk premium
alt>><<year>>.mat

TSKIM<<time TAP to TAP transit skims for <<time period>> Cube matrix
period>>_ Walk_Walk LocOnly_<<a <<alt>> and <<year>> for walk local only
[t>><<year>>.mat

<<time TAZ to TAZ highway skims for <<time period>> Cube matrix
period>>HSKIMS_<<alt>><<year>> <<alt>> and <<year>>

.mat

Accessibilities.csv Accessibilities output file CsVv
aoResults.csv Auto-ownership output file Csv

ShadowPricingOutput_work_<<sha Shadow pricing output for work location by iteration CSV
dow iteration>>.csv

ShadowPricingOutput_school<<sha Shadow pricing output for school location by Csv

dow iteration>>.csv iteration

wslLocresults_<<iteration>>.csv Work and school location output file for each Csv
iteration

Householdata_<<iteration>>.csv Household output file for each iteration Csv

Persondata_<<iteration>>.csv Person output file for each iteration CSvV

Indivtourdata_<<iteration>>.csv Individual tour output file for each iteration Csv

Jointtourdata_<<iteration>>.csv Joint tour output file for each iteration CSv

Indivtripdata_<<iteration>>.csv Individual trip output file for each iteration Csv

Jointripdata_<<iteration>>.csv Joint trip output file for each iteration CSv
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F|Ie Name Descr|pt|on File Type

TAP_Demand_<<time period>>.mat Output CT-RAMP trip tables by transit mode and Cube matrix
time period

visitorTours.csv Visitor tours CsVv

Output Files Data Dictionary

Table 42: ASCII Transit Line File (standard PT file)

Table Name Description

NAME Short name for the line

HEADWAY[X] 1=AM headway,
2=0P headway,
3=PM headway
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ONEWAY 0=2-way, 1=1-way

USERA4 Dwell time category
15 Tri-Rail




14
14
16
12
11
33
14
27

27
28
24
26
16
22
21
23
25
37
36
37
34
35
32
31
27
33
44
44
44
42
41
43

Metrorail

Regional LRT

[-95 Inter-County Express
Exclusive ROW Cir-Reg
Tri-Rail Shuttles

Tri-Rail Shuttles

MDT LRT

MDT Busway Flyers
MDT MAX/KAT/Busway
Local

MDT BRT/LRT

MDT Express

MDT 1-95 Exp

[-95 Inter-County Express
Metromover

MDT Trolleys/Shuttles
MDT Local

MDT Shuttle

BCT LRT

BCT Rapid Bus

BCT BRT

BCT Breeze

BCT Express

BCT Exclusive ROW Cir
BCT Trolleys/Shuttles
BCT Local

BCT Local

Palm Tran LRT

Palm Tran BRT

Palm Tran Exp

Palm Tran Exclusive ROW Cir

Palm Tran Trolleys/Shuttles
Palm Tran Local

N Node numbers

DWELL_C Dwell Time in minutes

Table 43: EE Trip Table by time period - EETAB-PRD.{ALT}{Year}.MAT

EE_EA Early vehicles

EE_AM AM vehicles
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EE_PM PM vehicles

Table 44: Dynamic Area Type - zdata3.dbf

SAT1 Dynamic area type
1. CBD
2. Fringe
3. OBD
4. Generally residential
5. Rural

Table 45: Airport and Truck P’s and A’s (vehicles) - Air_truck panda.dbf

P_Airport Daily airport productions

Pawe  paywmemckpodtons
P_SU Daily single unit truck productions

P.COWP  Dacombnalonwckproducions
A_Airport Daily airport attractions

Adie  paywuemekawacions
A _SU Daily single unit truck attractions

Table 46: External-internal P’'s and A’s - EI_Auto_Panda.dbf (vehicles)

i External-internal P’s
Table 47: TAP to Transit Node Connectors - TAP_LINKS.DBF
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B TAP or transit node

TIME_ time (always 0.01 minutes)

FTC2 2-digit facility type (always 51)

Table 48: TAP Node Data - TAP_Node.dbf

State plane x

TAPMODE Same as TAP links

STATIONDESC  swondescrpion
PKSPACES Number of parking spaces

PKCOSTAM  paShoupakngeost
PKCOSTMD Midday 3 hour parking cost

TIMEPNR  WakimefomPNRloimindes)
TTIMEKNR Walk time from KNR spaces (minutes)

Table 49: Turn penalties - TURNS_{Year}.PEN

Through node

4 Penalty set (1)
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Table 50: Non-ABM Trip Tables - nonABM_<<time period>>_OD.mat

El vehicle trips

4 SU Truck trips

Table 51: Daily loaded highway network - DAILY_LOADED.net (added fields)

AM_VCLOSE AM period vol/LOS E Capacity

OF_VCLOSE Off-peak period vol/LOS E Capacity

PM_VCLOSE PM period vol/LOS E Capacity

EA V_1 Early period directional vehicles

MD_V_1 Midday period directional vehicles

EV V. 1 Evening period directional vehicles

Table 52: Loaded highway network - <<time period>>_HLOAD}.NET (added fields)

Toll drive alone

4 HOV SR2
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6 General purpose SR3+

8 Toll SR3+
10 External (EI/IE/EE)

Table 53: Loaded transit links (premium), TLINK_<<time period>>_ <<ACCESSM>>_<<path
name>>.DBF (primary fields)

B-node

OPERATOR Transit operator (see line records)

LONGNAME Long route name

Table 54: Loaded transit links (local only), TLINK <<time period>>_Local.DBF, (primary fields)

B-node

OPERATOR Transit operator (see line records)

LONGNAME Long route name

Table 55: Stop to stop loads (premium paths), FIRST_LAST_<<time
period>> <<ACCESSM>>_ <<pathname>>.DBF

To zone

-84 -



TONODE Last transit node

Table 56: Stop to stop loads (local-only paths), FIRST_LAST_<<time period>>_Local.DBF

To zone

TONODE Last transit node

Table 57: Alternative highway net with congested times and speeds - up.net

Bnode
__
am_congspd AM period congested speed
amydose  AMperodvome/(OSEcapact)
pm_congtime PM period congested time
pmoongd  PMperiodongestedspeed
pm_vclose PM period volume/(LOSE capacity)
ofcongme  Offpeakperiodcongestedtme
of_congspd Off-peak period congested speed

Table 58: TAP to TAP Local Only Transit Skim Matrices
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<<time period>>_TOTTIME Total time for <<time period>>

<<time period>>_IWAIT Initial wait for <<time period>>
<<time period>>_ XFERTIME Transfer time for <<time period>>

Table 59: TAP to TAP Premium Transit Skim Matrices

<<time period>>_IVT_CR In-vehicle time commuter rail for <<time period>>

<cime period>> IVTLR  Invetile tme lghtral for <<ume period=>
<<time period>>_IVT_BRT In-vehicle time BRT for <<time period>>

<time periog=>_IVT_EXP Invefile ime express bus for <<tmeperiod=>
<<time period>>_IVT_LB In-vehicle time local bus for <<time period>>

<time periog=> MAINWODE  Mainmode for<<imeperod=>
<<time period>>_ FARE Fare for <<time period>>

<cime perod>> WAIT vt for <cume period>>
<<time period>>_XWAIT Transfer wait time for <<time period>>

Table 60: TAZ Highway Skim Matrices

<<time period>>_GP_FFTIME General purpose lane free flow time for <<time period>>

<<time period>>_DAT_TIME Drive alone toll travel time for <<time period>>

<<time period>>_DAT_DIST Drive alone toll distance for <<time period>>

<<time period>>_DAT_TOLLDIST  Drive alone toll toll distance for <<time period>>
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<<time period>>_S2NH_FFTIME Shared ride 2+ person no toll free flow time for <<time period>>
<<time period>>_S2NH_DIST Shared ride 2+ person no toll distance for <<time period>>

<<time period>>_S2NH_HOVDIST Shared ride 2+ person no toll HOV distance for <<time period>>

<<time period>>_S2TH_TIME Shared ride 2+ person toll travel time for <<time period>>
<<time period>>_S2TH_FFTIME Shared ride 2+ person toll free flow time for <<time period>>
<<time period>>_S2TH_DIST Shared ride 2+ person toll distance for <<time period>>

<<time period>>_S2TH_TOLLDIST Shared ride 2+ person toll toll distance for <<time period>>
<<time period>>_S2TH_TOLLCOST Shared ride 2+ person toll toll cost for <<time period>>

<<time period>>_S2TH_HOVDIST Shared ride 2+ person toll HOV distance for <<time period>>

Table 61: Accessibilities — accessibilities.csv

Model Attraction size Dispersion
Description utilization |variable Travel cost coefficient

Access to non- Total weighted Generalized SOV time -0.05
mandatory attractions ownershlp employment for  including tolls
by SOV in off-peak all purposes

2 Access to non- Car Total weighted Generalized best path walk- -0.05
mandatory attractions ownership  employment for  to-transit time including
by transit in off peak all purposes fares

3 Access to non- Car Total weighted SOV off-peak distance -1.00
mandatory attractions ownership  employment for  (set to 999 if >3)
by walk all purposes

4-6 Access to non- CDAP Total weighted  Off-peak mode choice +1.00
mandatory attractions employment for  logsums (SOV skims for
by all modes except all purposes ipersons) segmented by 3
HOV car-availability groups

7-9 Access to non- CDAP Total weighted  Off-peak mode choice +1.00
mandatory attractions employment for  logsums (HOV skims for
by all modes except all purposes interaction) segmented by 3
SOV car-availability groups

10-12 Access to shopping  Joint tour Weighted Off-peak mode choice +1.00
attractions by all frequency employment for  logsum (HOV skims)
modes except SOV shopping segmented by 3 HH adult

car-availability groups
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Model Attraction size Dispersion
No. Description utilization |variable Travel cost coefficient

13-15 Accessto Joint tour Weighted Off-peak mode choice +1.00
maintenance frequency  employment for logsum (HOV skims)
attractions by all maintenance segmented by 3 adult car-
modes except SOV availability groups

16-18 Access to eating-out  Joint tour Weighted Off-peak mode choice +1.00
attractions by all frequency employment for  logsum (HOV skims)
modes except SOV eating out segmented by 3 adult HH

car-availability groups

19-21 Access to visiting Joint tour Total households Off-peak mode choice +1.00
attractions by all frequency logsum (HOV skims)
modes except SOV segmented by 3 adult car-

availability groups

22-24  Access to Joint tour Weighted Off-peak mode choice +1.00
discretionary frequency  employment for logsum (HOV skims)
attractions by all discretionary segmented by 3 adult car-
modes except SOV availability groups

25-27 Access to escorting  Allocated Total households AM mode choice logsum +1.00

attractions by all tour (HOV skims) segmented by
modes except SOV frequency 3 adult car-availability
groups
28-30 Accessto shopping  Allocated Weighted Off-peak mode choice +1.00
attractions by all tour employment for  logsum (SOV skims)
modes except HOV  frequency shopping segmented by 3 adult car-

availability groups

31-33 Accessto Allocated Weighted Off-peak mode choice +1.00
maintenance tour employment for  logsum (SOV skims)
attractions by all frequency maintenance segmented by 3 adult car-
modes except HOV availability groups

34-36 Access to eating-out  Individual Weighted Off-peak mode choice +1.00
attractions by all tour employment for  logsum (SOV skims)
modes except HOV  frequency eating out segmented by 3 car-

availability groups

36-39 Access to visiting Individual Total households Off-peak mode choice +1.00
attractions by all tour logsum (SOV skims)
modes except HOV  frequency segmented by 3 car-

availability groups
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Model Attraction size Dispersion
No. Description utilization |variable Travel cost coefficient

40-41 Access to Individual Weighted Off-peak mode choice +1.00
discretionary tour employment for  logsum (SOV skims)
attractions by all frequency  discretionary segmented by 3 car-
modes except HOV availability groups

43-44  Access to at-work Individual Weighted Off-peak mode choice +1.00
attractions by alll sub-tour employment for  logsum (SOV skims)
modes except HOV  frequency  at work segmented by adult 2 car-

availability groups (0 cars
and cars equal or graeter
than workers)

45 Access to all Work Total weighted Peak mode choice ??
attractions by all location, employment for  logsums??
modes of transportin CDAP all purposes
the peak

46 Access to at-work Individual Weighted SOV off-peak distance ?
attractions by walk sub-tour employment for  (set to 999 if >3)

frequency  at work

47 Access to all ? Total weighted  Generalized best path walk- ??
households by all households for  to-transit time including
modes of transport in all purposes fares
the peak?

Table 62: Auto Ownership Output —-aoresults.csv

HHID Unique Household ID
AO Auto ownership category
0 = 0 autos
1=1 auto
2 = 2 autos
3 = 3 autos
4 = 4+ autos

Table 63: Work and School Location Output —wslocresults_<<iteration>>.csv

HHID Unique Household ID
homeMGRA Home MAZ zone
income Household income
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perid Unigue person ID

personType Person type:
1 = Full-time worker
2 = Part-time worker
3 = University student
4 = Non-working adult
5 = Non-working senior
6 = Driving age student
7 = Pre-driving student
8 = Pre-school

employmentCategory Employment category:
1 = Working Full Time worker
2 = Working Part Time workers, university student workers, and
driving age student workers
3 = Non-working university students, non-workers, and driving age
student worokers
4 = Non-working pre-driving and preschool students

workSegment Work segment = work district:
-1 through 5, and
99999 = non-workers

workLocation Work location MAZ

workLocationLogsum Work location logsum

schoolLocationDistance Distance from home to school location

Table 64: Household Data Output — householddata_<<iteration>>.csv

home_mgra Home MAZ zone
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autos Household Auto ownership:
0 = 0 autos
1=1 auto
2 = 2 autos
3 = 3 autos
4 = 4+ auto

cdap_pattern Coordinated daily activity pattern. See model specification document
for the different patterns

Table 65: Person Data Output — personData_<<iteration>>.csv

perid Unigue Person ID

age Age of person

type Person type:
Child too young for school
Full-time worker
Non-worker
Part-time worker
Retired
Student of driving age
Student of non-driving age

University student
activity _pattern Activity pattern:

H = Home

M = Mandatory

N = Non-mandatory
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inmf_choice Individual non-mandatory tour frequency choice:
0 = NO non-mandatory tours
1 through 197 = number of non-mandatory tours by different non-
mandatory tour frequency combinations: see
individualnonmandatorytourfrequencyalternatives.csv in the UEC
folder

reimb_pct Percentage of parking reimbursed

Table 66: Individual Tour Data Output — indivtourdata_<<iteration>>.csv

perid Unigue Person ID
person_type Person type:

1 = full time worker

2 = part time worker

3 = university student

4 = non-working adult

5 = retiree

6 = driving age school children

7 = pre-driving age school children
8 = pre-school children

tour_category Tour category:
AT_WORK
INDIVIDUAL_NON_MANDATORY
INDIVIDUAL_MANDATORY
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Column Name Descnptlon

orig_mgra Original MAZ
start_period Start Period:

1=Before 5:00AM,

2=5:00AM-5:30AM,

3 through 39 is every half hour time slots
40 = After 12:00AM

tour_mode Tour Mode:
1 = Drive Alone Free
2 = Drive Alone Pay
3 = Shared Ride 2 General Purpose
4 = Shared Ride 2 HOV
5 = Shared Ride 2 Pay
6 = Shared Ride 3 General Purpose
7 = Shared Ride 3 HOV
8 = Shared Ride 3 Pay
9 = Walk
10 = Bike
11 = Walk to Local
12 = Walk to Express
13 =Walk to BRT
14 = Walk to Light Rail
15 = Walk to Commuter Rail
16 = Park Ride Local
17 = Park Ride Express
18 = Park Ride BRT
19 = Park Ride Light Rail
20 = Park Ride Commuter Ralil
21 = Kiss Ride Local
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tour_distance

atwork_freq

num_ob_stops
num_ib_stops

util_1 through util_26

22 = Kiss Ride Express

23 = Kiss Ride BRT

24 = Kiss Ride Light Rail

25 = Kiss Ride Commuter Ralil
26 = School Bus

Tour distance

At-work sub tour frequency:

0 = Not on a work tour

1 = On a work tour with no sub tours

2 = On a work tour with one eat out sub-tour

3 = On a work tour with one business sub tour

4 = On a work tour with one other sub tour

5 = On a work tour with two business sub tours

6 = On a work tour with two other sub tours

7 = On a work tour with a combination of business/eat-out/other sub tours

Number of outbound stops (0, 1, 2, 3+)
Number of inbound stops (0, 1, 2, 3+)

Utility for each tour mode (see tour mode for codes)

Table 67: Joint Tour Data Output — jointTourData_<<iteration>>.csv

hhid
tour_id

tour_category

tour_purpose

tour_composition

Unique Household ID
Tour ID for household and person

Tour category:

AT_WORK
INDIVIDUAL_NON_MANDATORY
INDIVIDUAL_MANDATORY

Tour purpose:
Discretionary
Eating Out
Escort
Maintenance
School

Shop
University
Visiting
Work
Work-Based

Tour composition:
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Column Name

Description

tour_participants

dest_mgra

end_period

Listing of person numbers participating on the joint tour

Destination MAZ

End Period:

1=Before 5:00AM,

2=5:00AM-5:30AM,

3 through 39 is every half hour time slots
40 = After 12:00AM




Column Name Descnptlon

tour_distance Tour distance

num_ib_stops Number of inbound stops (0, 1, 2, 3+)

prob_1 through prob_26 Probability for each tour mode (see tour mode for codes)

Table 68: Individual Trip Data Output — indivTripData_<<iteration>>.csv.

Person_id Unigue Person ID
tour_id Tour ID for household and person
inbound Boolean for whether stop is inbound:
0= No
1=Yes

orig_purpose Origin Trip Purpose:
Discretionary
Eating Out
Escort
Home
Maintenance
School
Shop
University
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Visiting
Work
Work-Based
Work related

orig_mgra Original MAZ

parking_mgra Parking MAZ if applicable

trip_mode Tour Mode:
1 = Drive Alone Free
2 = Drive Alone Pay
3 = Shared Ride 2 General Purpose
4 = Shared Ride 2 HOV
5 = Shared Ride 2 Pay
6 = Shared Ride 3 General Purpose
7 = Shared Ride 3 HOV
8 = Shared Ride 3 Pay
9 = Walk
10 = Bike
11 =Walk to Local
12 = Walk to Express
13 =Walk to BRT
14 = Walk to Light Rail
15 = Walk to Commuter Rail
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16 = Park Ride Local

17 = Park Ride Express

18 = Park Ride BRT

19 = Park Ride Light Rail

20 = Park Ride Commuter Rail
21 = Kiss Ride Local

22 = Kiss Ride Express

23 = Kiss Ride BRT

24 = Kiss Ride Light Rail

25 = Kiss Ride Commuter Ralil
26 = School Bus

trip_alight_tap Trip alighting Transit Access Point
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Table 69: Joint Trip Data Output — jointTripData_<<iteration>>.csv

tour_id Tour ID for household and person
inbound Boolean for whether stop is inbound:
0=No
1=Yes

orig_purpose Origin Trip Purpose:
Discretionary
Eating Out
Escort
Home
Maintenance
School
Shop
University
Visiting
Work
Work-Based
Work related
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Work

Work-Based

Work related
orig_mgra Original MAZ
dest_mgra Destination MAZ
parking_mgra Parking MAZ if applicable
stop_period Stop Period:

1=Before 5:00AM,

2=5:00AM-5:30AM,

3 through 39 is every half hour time slots
40 = After 12:00AM

trip_mode Tour Mode:
1 = Drive Alone Free
2 = Drive Alone Pay
3 = Shared Ride 2 General Purpose
4 = Shared Ride 2 HOV
5 = Shared Ride 2 Pay
6 = Shared Ride 3 General Purpose
7 = Shared Ride 3 HOV
8 = Shared Ride 3 Pay
9 = Walk
10 = Bike
11 = Walk to Local
12 = Walk to Express
13 = Walk to BRT
14 = Walk to Light Rail
15 = Walk to Commuter Rail
16 = Park Ride Local
17 = Park Ride Express
18 = Park Ride BRT
19 = Park Ride Light Rail
20 = Park Ride Commuter Rail
21 = Kiss Ride Local
22 = Kiss Ride Express
23 = Kiss Ride BRT
24 = Kiss Ride Light Rail
25 = Kiss Ride Commuter Ralil
26 = School Bus

num_participants Number of participants on joint trip

trip_board_tap Trip boarding Transit Access Point
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trip_alight_tap Trip alighting Transit Access Point

tour_mode Tour Mode:
1 = Drive Alone Free
2 = Drive Alone Pay
3 = Shared Ride 2 General Purpose
4 = Shared Ride 2 HOV
5 = Shared Ride 2 Pay
6 = Shared Ride 3 General Purpose
7 = Shared Ride 3 HOV
8 = Shared Ride 3 Pay
9 = Walk
10 = Bike
11 = Walk to Local
12 = Walk to Express
13 =Walk to BRT
14 = Walk to Light Rail
15 = Walk to Commuter Rail
16 = Park Ride Local
17 = Park Ride Express
18 = Park Ride BRT
19 = Park Ride Light Rail
20 = Park Ride Commuter Ralil
21 = Kiss Ride Local
22 = Kiss Ride Express
23 = Kiss Ride BRT
24 = Kiss Ride Light Rail
25 = Kiss Ride Commuter Ralil
26 = School Bus

Table 70: Visitor Tour Data — visitorTours.csv

id Unique ID of Visitor tour

segment Visitor Segment:
0 = Business
1 = Personal

purpose Visitor Tour Purpose:
0 = Work
1 = Recreation
2 = Dining

autoavailable Boolean for Auto available:
0=No
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1=Yes

income

Visitor income:

0 =< $30K

1 = $30K-$60K

2 = $60K-100K

3 = $100K-$150K
4 = $150K+

arrivetime

Arrive time:

1=Before 5:00AM,

2=5:00AM-5:30AM,

3 through 39 is every half hour time slots
40 = After 12:00AM

destinationmgra

Destination MGRA of tour
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outboundstops Number of outbound stops

Table 71: Visitor Trip Data — visitorTrips.csv

tripid Unique ID of Visitor trip

destpurp Destination Trip Purpose:
-1 = Unknown
0 = Work
1 = Recreation
2 = Dining
Destinationmgra Destination MGRA of trip
destinationtaz Destination TAZ of trip
originlsTourDestination Boolean for whether trip origin is tour destination:
False
True
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period Period:
1=Before 5:00AM,
2=5:00AM-5:30AM,
3 through 39 is every half hour time slots
40 = After 12:00AM

boardingTap Boarding Transit Access Point

Table 72: TAZ Demand (Resident + Visitor) Matrices — TAZ_Demand_<<time period>>.mat
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SOV_PAY_<<time period>> Drive Alone Toll for <<time period>>
SR2_GP_scumeperiod->  Shared Rie 2 Freefor <aumeperiod=>
SR2_HOV_<<time period>> Shared Ride 2 HOV for <<time period>>

SR2_PAY_cciine period>>  Shared Rie 2 Tollfor <cumeperod>>
SR3_GP_<<time period>> Shared Ride 3 Free for <<time period>>

SR3_HOV_sctime period=>  Shared Ride S HOV for ctmeperiod>>
SR3_PAY_<<time period>> Shared Ride 3 Toll for <<time period>>

BIKE <cilmeperiod>>  Blkefor<aimeperod>>
WALK_<<time period>> Walk for <<time period>>

Table 73: TAP Demand (Resident + Visitor) Matrices — TAP_Demand_<<time period>>.mat

WLK_EXP_<<time period>> Walk to Express for <<time period>>

WLK_LRT_<<time period>> Walk to Light Rail for <<time period>>

PNR_LOC_<<time period>> Park Ride to Local for <<time period>>

PNR BRT_<<time period>> Park Ride to BRT for <<time period>>

PNR CMR_<<time period>> Park Ride to Commuter Rail for <<time period>>

KNR _EXP_<<time period>> Kiss Ride to Express for <<time period>>

KNR _LRT_<<time period>> Kiss Ride to Light Rail for <<time period>>
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Running the Population Synthesizer

The hhFile.csv and personFile.csv input files used by the model are created by the population
synthesizer. This section of the document describes how to create new synthetic population files
based on revised land use data. See the SERPM7_POPSYN_MEMO.docx for more information on
how to setup and configure the population synthesizer, including the required SQL Server database.

To run the population synthesizer, run the runAll_ popsyn.bat batch file in ctramp\popSyn. The
following variables need to be set in the batch file before running the script:

1)
2)
3)
4)

5)
6)
)

8)

SERVERNAME = server location, i.e.: “localnost\SQLEXPRESS”
DATABASENAME = database name on server, i.e.: “popSyn”
ARCPATH = location of the folder containing the runAll_popsyn.bat file, i.e.: “C:\popsyn”

CSVPATH_CONTROLS = location of the controls.csv file, i.e.:
“C:\popsyn\inputs\controls.csv”

CSVPATH_MAZ = location of the maz.csv file, i.e.: “C:\popsyn\inputs\maz_data.csv”
CSVPATH_TAZ = location of the taz.csv file, i.e.: “C:\popsyn\inputs\taz_data.csv”

USER=if SQL authentication is used, set the username to the SQL account that has bulk load
and bulk insert permissions to the data base, i.e. “popsyn”

PASSWORD-= the password of the SQL user, i.e. “pOpsin”

The batch file executes the following tasks:

1

2)

3)
4)

Loads the following input tables into the database via the 1_importCSV.sql script:
a. controls.csv - Control category values; this file does not change
b. maz_data.csv - MAZ land use data
c. taz datacsv- TAZ land use data

Creates the targets table for use in PopSyn Il based on the input MAZ and TAZ data via the
2_createTargets.sql script.

Runs the Java PopSyn Il programs via the command line.

Creates the output hhFile.csv and personFile.csv files for input into CT-RAMP via the
3_createSynHHPerFiles.sql script. These files can then be copied into the inputs folder.

Integration with Summit for User Benefits Analysis

With an activity-based model, user benefits analysis is done at the tour level as opposed to the trip
level, since mode shifts at the tour level are of primary significance. In addition, Summit evaluates
the changes in mode utility for each individual tour as opposed for aggregate OD pairs.

To run the model with Summit, do the following:

1

2)

Base Scenario
1. Run the base alternative and output the tour output file (indivTourData.csv and
jointTourData.csv). The tour output files include utilities and probabilities for all
modes, not just the selected mode.
2. Run the SandagSummitFile program included with CT-RAMP to read the tour output
file and create the base scenario Summit input file.
Build Scenario
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1. Leave the HH manager and matrix manager open to keep all the existing choices in

memory.
2. Replace the base transit skims with transit skims calculated from the build network.
3. Run only tour mode choice and output the tour output file with utilities and

probabilities.

4. Run the SandagSummitFile program included with CT-RAMP to read the tour output

file and create the build scenario Summit input file.
3) Run Summit and specify the base and build Summit input files.

Utility Expression Calculator Files

The ABM model is largely a sequence of discrete choice models, which use the Utility Expression
Calculator (UEC) Java package to both locate input variables and specify utility equations that
describe each discrete choice. The input variables and specifications are defined and stored in a

Mic

rosoft Excel workbook. The use of Excel improves the flexibility and transparency of the model

system since utility coefficients, model structures, etc, can be edited via Excel rather than a text file,
XML file, or source code.

Eac
the
"ski

h UEC consists of at least two worksheets. The first worksheet is the data sheet, which defines
input files used in the utility expressions, including zonal (vector) data and level-of-service
ms" (matrix data). The second, third, fourth, etc page specifies one or more multinomial or

nested logit models via a unique UEC utility sheet. The sheet consists of three sections, as follows:

1) The nesting structure of the logit model -- if omitted, a multinomial structure is assumed

A B e 3} E F G H I d
HE_todeChoice Decision-making-unit h Alt 22 ML a

Mo Token Description Filter Forrmula for variable Indes Al Alt2 Alt3 Altd
I

2) Variable names, or tokens, are defined for use in subsequent (moving down rows) utility
equations

A E E ] E F G H I d
1 Model 1 HE'w_todeChaice Diecision-rmaking-unit h Alt 2 hL 5
2
3 Mo Token Description Filter Forrnula for wariable Index Al Alt2 Alt3 Alrd
1
7 h o ivt |n-vehicle tirme cosfficient -0.02500
1B R ©_autoacc Alto access lime coefficient -0.05000

183 ©_shwait Short wait time cosfficient -0.05000

o0 fa o lawait Long wait time coefficient -0.02500

2% c_xwail Transfer wait lime coefficient -0,05000

2% ©_shwalk Shart walk access tirme coefficient -0.05000

27 c_lgwalk Long walk access time coefficient 0.07500

247 ©_cost Cost coefficient -0.00278

o5 1 ©_bikemode Bike rnode coefficient -0.10000

g ] o_xferamlk Tranzfer penalty for walk access transit modes -0.12500

27 1 ©_xfersdry Transfer penalty for drive access transit modes -0.50000

25 Mz o_chdwlkkartrn CBD walk-transit coefficient 1.00000

29 M3 ©_chdpnrtrn CED drive-transit coefficient 1.00000

a0 M trn_d13 Transit Penalty to District 13 120000

15 ©_const_brt Constant for Arterial_BRT 0.25000

2 M5 ¢_const_rail Constant for Urban Rail 050000

war aopc Auto operating cost [cents) "5

24 Mg wait Threshold ShoriLong wait threshold [minutes) 5

=M walkSpeed Walk speed [rniles per haur) 3

% 0 shortwalkTirme Short walk maxirnurn time [minutes) 0.33336kwalkSpeed

i 2 long'walkTime Long walk maximum time [minutes] 0.6666"E0walkSpeed

B2 walkhodeThreshald SharfLong walk mode threshald [riles] il

EER k] bikeSpeed Bike speed (rniles per hour) "z

3) Utility terms, typically a variable and a coefficient for each of the logit model's alternatives.
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s Can. = e . = e 3 R

1 Model 7 HEMW/_ModeCheice Decisior-making-urit h At 2z HL 5

2

3 No  Token  Description Filter Formula for variable Inclex AN A2 A AM AIS A AT
&1 &5 Drive alore is not available iHDA_Avallable==0,10) 48300

g2 e Drive Alone In-vehicle time DA_Available c_ivLOV_TIME od 100

CER G Drive Alone Cost DA_Available _cost{LOV_DIST "aopc+ dailParkingCost2.0) odz 1,00

84 fBa Auta shared ride 2 GF path is nt available i SR2GF_Avallable==0.10] 593,00

&5 B9 Shared Ride 2 In-vehicle time SR2GP_Available c_ivLOV_TIME od 1,00

g 70 Shared Fide 2 Cast SR2GP_Available c_cust{LOV_DIST "aope+ dailyParkingCost2.00.5]  od.z 1,00

&7 7 Auto shared ride 2 HOV path is ot available i SRZHOV_Available==0,10] 533,00

g 72 Shared Ride 2 In-vehicle lime SRZHON_Available c_ivHOV_TIME od 100

g 73 Shared Ride 2 Cast SRZHOY_Available ©_cost{HOV_DIST "aope+dailyParkingCosh2.0705)  od.z 100

0 74 At shared ride 2+ GP pathis ot available i SHAGF_Avallable==0,10] 553,00

Eil Shared Ride 2 In-vehicle fime SRIEP_Available c_ivtLOV_TIME od 100

%2 76 Shared Ride 2 Cast SRIGP_Available c_cost(LOY_DIST "aope+ dailyParkingCost2.070.33)  od 100

EER Auto shared ride 2+ HOW path is nat available ifSHEHOY_vailable==0.10] 98300

N Shared Ride 2 In-vehicle lime SREHDY_dvailable c_ivTHOV_TIME od 100

e Shared Ride 2 Cast SFEHDY._Available ¢_cost(HOV_DIST ~aupe-+dailyParkingCos#2.00.33) _odz 100

i &8 “wall-Local is not avalable i WLK_LOC_Available==0.10) 998,00
0z Be ‘wiallcLocal in-vehicle time WLK_LOC_éwailable c_ivtwLK_LOC VT od 1.00
ERCH ialk-Lacal shert first wait WLK_LOC_Available <_shwaitrnin( WLK_LOC_IWT wait Thresheld] od 100
04 Be ‘ialk-Local long first wait WLK_LOC_Awailable <_lguaitmad WLK_LOC_IWT-naitThreshald 0.0l od 100
105 B9 ‘walk-Lacal transfer wait WLK_LOC_Available _xwait™WLK_LOC_=w/T od 100
106 B0 ‘wialk-Local transfer penalty WLK_LOC_Awailable c_Fersnlk™WLK_LOC_XFR od 100
107 51 ‘alk-Lacal fare WLK_LOC_Awailable <_castlacFare 100
108 B2 \wialk-Local Fare, All IV on Strestear, Add differance WLK_LOC_Available™|F(WLK_LOC_! o_cost(streetcarF are-locFare] 100
109 B3 Wialk-Local short access walk WLK_LOC_Awailsble™(short ToSherts o_shwalk”min(/LK_LOC_ACC shartwalk Time) od 100
0 B4 ‘wialk-Lacal long access walk WLK_LOC_Availsble™[long T aShart+| <_lgwalk max{ shartiw/alk Tirmemin(WLK_LOC_ACC lar od 100
m s ‘wialk-Local short egress walk WLK_LOC_Available™[short ToSherts o_shwalk™min(#/LK_LOC_EGR,shortw/slk Time] od 100
Tz e \ialk-Lacal long egress walk WLK_LOC_Available™[longToLangs: o_lgwalk max{ shartiw/alk Tirme,min(WLK_LOC_EGFor od 100
m &7 ialk-Local sudliary walk WLK_LOC_Awailable c_shwalk=WLK_LOC_AUX od 100
™ B8 ‘walk-Local CED WLK_LOC_Available c_cbdwlkkrrtmcbd z 100
15 fBg Walk-Local-Dist3 WLK LOC Available trn d135FPRODUCTION DISTRICT-=13.101 od 100

When the UEC is solved, it returns an array of doubles dimensioned to the number of alternatives
specified in the utility sheet. The array contains the sum-product of each of the formulas and
coefficients for each alternative, which is the utility for each alternative. This array can then be used
with a logit model object to compute alternative probabilities and then simulate choices.

Model Logging/Trace Results

CT-RAMP writes a series of log files to the logFiles folder during a model run. These log files are
extremely useful for understanding the model as well as for debugging a model run. The main log
file is the event.log file and it is the starting point for reviewing the logs. In addition to event.log,
the event_hh.log logs the household data manager work, event_mtx.log logs the matrix data
manager work, and event-node<X>.log logs the work on each remote node. There are also model
component specific log files for each node such as event-nodel-ao.log for the auto ownership model
being run on remote machine node 1.

In addition to writing log files, CT-RAMP can trace model calculations for a user specified
household. To trace results for household 2949465 for example, set Debug.Trace.HouseholdldList
= 2949465 in the serpm_abm.properties file. This tells CT-RAMP to write out all calculations for
every person in household 2949465, including the results of the UEC calculations for each model.
Figure 10 below contains a sample of the household trace results. The first screenshot shows a
sample of the trace results for the household and person number 1 in the household. As is shown
below, key attributes of the household and person are traced such as the household income, size,
number of workers, home TAZ, person age, person employment category (worker, retired, etc). As
is shown in the second screenshot, which is the auto ownership model trace for household
2949465, the value of the coefficient for each alternative times the value of each expression is
logged. The 111 expressions and five alternatives (0, 1, 2, 3, 4+ autos) traced correspond exactly
with the expressions and alternatives in the auto ownership UEC file, which makes tracing and
debugging easier.
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Figure 10: Household Trace Results

trace.txt x
1] L 10, 30, L A0, L S0, 60, L 70, L 80, 30, 100 110, .0, 1200 ,00,,, 230, 00, 240,

1 23-Jun-2011 INFO, HH

2 23-Jun-2011 15:41:44:965, INFO, Pre Work/School Location Choice HHId=2949465 Object

3 23-Jun-2011 15:41:44:966, INFO,

4 23-Jun-2011 15:41:44:96€, INFO, hhId: 2949465

§ 23-Jun-2011 15:41:44:967, INFO, debugChoiceModels: True

7 23-Jun-2011 1:44:968, INFO, hhIncomeInDollars 89000

8 23-Jun-2011 1. 1:44:969, INFO, hhSize: 1

9 23-Jun-2011 15:41:44:970, INFO, hhType: &

10 23-Jun-2011 INFO, hhWorkers: 1

11 23-Jun-2011 INFC, homeTaz: 4

1z 23-Jun-2011 INFO, homeWalkSubzone: 1

13 23-Jun-2011 INFC, acModelAutos: o

14 23-Jun-2011 INFO, freeParkingAvailable: o

15 23-Jun-2011 INFO, cdapModelPattern: null

16 23-Jun-2011 INFO, imtfModelPattern: o

17 23-Jun-2011 INFO, jtiModelPattern: null

18 23-Jun-2011 INFO, randomCount:

18 23-Jun-2011 INFO, Joint Tours(]:

20 23-Jun-2011 INFO,

21 23-Jun-2011 INFO,

22 23-Jun-2011 INFO,

23 23-Jun-2011 1 INFC, PPPPPPPPPPPPPPPPPPPPPPPPPPFPPPPPPPPPPPPPPPPPPPPPPFPPPPPFPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPEP

24 23-Jun-2011 INFO, HH=2949465, PersonNum=1l, PersonType=Full-time worker

25 23-Jun-2011 15:41:44:99%4, INFO,

26 23-Jun-2011 15:41:44:995, INFO, persNum: 1

27 23-Jun-2011 15:41:44:935, INFO, persId: 8887251

28 23-Jun-2011 15:41:44:996, INFO, persige: 58

28 23-Jun-2011 persGender: 2

30 23-Jun-2011 persEmploymentCategory: 1

21 23-Jun-2011 perssStudentCategory: 3

32 23-Jun-2011 personType: 1

33 23-Jun-2011 workLoc: ]

34 23-Jun-2011 schoolloc: 0

35 23-Jun-2011 INFO,

tracetxt™ x
[] . 10, . 20, Lo 30 40 . 50, . 60,000, 7D, L 80, L 0...,,..200,, ..., 2400 ,,,,.,220,,,,,,390,, 0y, 24000000, 2900 00, 26000000, 2900, 280

e
38 23-Jun-2011 15:42:20:831, INFO, Utility Expressions for Household Auto Ownership Choice, HE 2949465
33 23-Jun-2011 15:42:20:832, INED, ### ks snswis s h it s o 8 8 kAR AR AR R R R AR
40 23-Jun-2011 15:42:20:632, INFO, For each model expression, 'coeff * expressionValue' pairs are listed for each available alternative. At the end, total utility is listed.
41 23-Jun-2011 15:42:20:833, INFO, The last line shows total utility for sach available alternative.
42 23-Jun-2011 15:42:20:833, INFO, Exp 3 ) B
43 23-Jun-2011 15:42:20:834, INFO,
44 23-Jun-2011 15:42:20:835, INFO, 1 0.00000 *  1.29179e+01 0.00000 *  1.29179e+01 0.00000 *  1.29179e+01 0.00000 *  1.29179e+01 0.00000 *  1.20179e+01
45 23-Jun-2011 15:42:20:835, INFO, 2 0.00000 *  1.19723e+01 0.00000 *  1.19723e+01 0.00000 *  1.19723e+01 0.00000 *  1.19723e+01 0.00000 *  1.19723e+01
46 23-Jun-2011 15:42:20:836, INFO, 3 0.00000 *  0.00000e+00 0.00000 *  0.00000e+00 0.00000 *  0.00000e+00 0.00000 *  0.00000e+00 0.00000 *  0.00000e+00
47 23-Jun-2011 15:42:20:837, INFO, 4 0.00000 *  1.00000e+00 0.00000 *  1.00000e+00 0.00000 *  1.00000e+00 0.00000 *  1.00000e+00 0.00000 *  1.00000e+00
48 23-Jun-2011 15:42:20:838, INFO, 5 0.00000 *  1.00000e+00 0.00000 *  1.00000e+00 0.00000 *  1.00000e+00 0.00000 *  1.00000e+00 0.00000 *  1.00000e+00
43 23-Jun-2011 15:42:20:838, INFO, 6 0.00000 *  1.00000e+00 0.00000 *  1.00000e+00 0.00000 *  1.00000e+00 0.00000 *  1.00000e+00 0.00000 *  1.00000e+00
50 23-Jun-2011 15:42:20:839, INFO, 7 0.00000 *  0.00000e+00 0.00000 *  0.00000e+00 0.00000 *  0.00000e+00 0.00000 *  0.00000e+00 0.00000 *  0.00000e+00
51 23-Jun-2011 15:42:20:840, INFO, & 0.00000 *  0.00000e+00 0.00000 *  0.00000e+00 0.00000 *  0.00000e+00 0.00000 *  0.00000e+00 0.00000 *  0.00000e+00
52 23-Jun-2011 15:42:20:840, INFO, 9 0.00000 *  0.000002+00 0.00000 *  0.00000e+00 0.00000 *  0.000008+00 0.00000 *  0.000008+00 0.00000 *  0.000008+00
53 ...,
54 23-Jun-2011 15:42:20:858, INFO, 33 -3.93320 *  0.000008+00 -0.24080 *  0.00000&+00 -0.10640 *  0.00000&+00 -0.10640 *  0.00000&+00 0.00000 *  0.000002+00
55 23-Jun-2011 15:42:20:859, INFO, 34 1.98370 *  0.00000e+00 0.44120 *  0.00000&+00 0.00000 *  0.00000e+00 -0.06940 *  0.00000&+00 -0.12800 *  0.000002+00
56 23-Jun-2011 15:42:20:860, INFO, 35 0.62250 *  0.000002+00 0.22150 *  0.000002+00 0.00000 *  0.00000e+00 -0.06940 *  0.00000&+00 -0.12800 *  0.000002+00
57 23-Jun-2011 15:42:20:861, INFO, 36 -1.23000 *  0.00000&+00 -0.09810 *  0.00000&+00 0.00000 *  0.00000e+00 0.10180 *  0.00000e+00 0.13420 *  0.000002+00
58 23-Jun-2011 15:42:20:861, INFO, 37 -1.57870 *  0.00000&+00 -0.36710 *  0.00000&+00 0.00000 *  0.00000e+00 0.17920 *  0.00000e+00 0.30100 *  0.000002+00
58 23-Jun-2011 15:42:20:862, INFO, 38 -0.18640 *  0.000002+00 0.00000 *  0.00000&+00 0.00000 *  0.00000e+00 0.00000 *  0.000008+00 0.00000 *  0.000002+00
60 23-Jun-2011 15:42:20:863, INFO, 39 0.00000 *  0.000002+00 0.00000 *  0.00000&+00 0.00000 *  0.00000e+00 0.00000 *  0.000008+00 0.00000 *  0.000002+00
al.....
62'237Jun72011 15:42:20:911, INFO, 105 0.00000 *  0.00000e+00 0.00000 *  0.00000e+00 0.00000 *  0.00000e+00 0.00000 *  0.00000e+00 0.01850 *  0.00000e+00
43 23-Jun-2011 15:42:20:912, INFO, 106 0.19100 *  1.00000e+00 0.28120 *  1.00000e+00 -0.24170 *  1.00000e+00 -1.88700 *  1.00000e+00 -1.68620 *  1.00000e+00
&4 23-Jun-2011 15:42:20:912, INFO, 107 0.12600 *  0.00000e+00 0.20710 *  0.000002+00 0.13200 *  0.00000e+00 -0.65320 *  0.00000e+00 -1.29510 *  0.00000=+00
&5 23-Jun-2011 15:42:20:913, INFO, 108 -0.41000 *  0.00000e+00 -0.00300 *  0.00000e+00 0.34100 *  0.00000e+00 -0.24100 *  0.00000e+00 -0.77100 *  0.00000=+00
€€ 23-Jun-2011 15:42:20:913, INFO, 108 -0.46800 *  0.00000e+00 -0.13400 *  0.00000e+00 0.36200 *  0.00000e+00 -0.21400 % 0.00000=+00 -0.55800 *  0.00000=+00
&7 23-Jun-2011 15:42:20:914, INFO, 110 0.34300 *  0.00000e+00 -0.18800 *  0.00000e+00 0.31600 *  0.00000e+00 -0.02400 % 0.00000=+00 -0.70000 *  0.00000=+00
€8 23-Jun-2011 15:42:20:915, INFO, 111 0.11100 *  0.00000e+00 -0.19700 *  0.00000e+00 0.38200 *  0.00000e+00 -0.07600 *  0.00000=+00 -0.93100 *  0.00000=+00
€8 23-Jun-2011 15:42:20:916, INFO,
70 23-Jun-2011 15:42:20:917, INFO, Alt Utility -4.56285e-01 2.81200e-01 -1.16847e+00 -3.38567=+00 -3.56937e+00
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SERPM ABM Reporting Database

Overview

The purpose of this memo is to describe the activity-based modeling
reporting system that has been developed for SERPM. The system

Activity-Based Model

has four primary components:
‘ Cube J ‘ CT-RAMP
1) Reporting ETL (extract, transform, and load) program to load
all Cube and CT-RAMP Java model outputs into the database. ¥
This has been written in Cube scripts and Java. [ Reporting ETL
2) Database to store all data used in reporting, including all
networks, select network skims, household, person, tour, and -
trip data, zonal data, etc. This was implemented with SQL
Server. Database

3) Report scripts to generate reports. These will be written in
T-SQL. Reporting scripts can be revised and additional
reports added as additional scripts. Additional scripts should Reports
be listed in the serpm_reports.properties file.

[ Report A ’ ‘ Report X ‘

4) Report packaging program to generate Excel workbooks with
one report per worksheet. This has been written in Java. v
Report Packaging
Each of the four system components is described below. A set of v
initial reports is described in the Reports section as well. [ Report Workbooks

Reporting ETL Program

The ETL program extracts, transforms, and loads the model data into the database. This involves
creating additional CT-RAMP output fields and tables for reporting as well as actually loading the
model outputs into the database. A key additional output are the TRIP and TOUR tables that
contain all micro-simulated trip and tour data (individual and joint - exploded by individual) and
travel impedance attributes such as travel time, distance, and cost, all joined to the personal
attributes of the individual making the trip. These tables make queries easier and faster since they
usually contain most of the required information.

Database

The goal of the database is to store all relevant model inputs and outputs so the user does not need
to interact with Cube or CT-RAMP to generate model reports. The user may interact with Cube and
CT-RAMP directly if desired, but it is not required. This setup allows a consistent reporting
framework to be used for analysis across model runs. As such, the database must store all relevant
model inputs and outputs for each model run.

Each model run alternative will be a separate scenario in the database, and each scenario will be
stored as a separate schema (or set of tables for a given scenario) in the database. The name of the
schema will be used as a prefix for all the tables that belong to that scenario. If the user selects a
name that does not begin with a letter character, an additional “S_" prefix will be added to the
schema. For example, the full name of the TRIP table for a model run called “2010R” (year=2010,
alternative=R) would be S_2010R.TRIP. If the user named the run “R2010", the TRIP table would be
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R2010.TRIP. This is done to ensure the schema names are compatible with MS SQL conventions.
Regardless of the schema name, it would be stored in the ABM database. The scenario name can
contain the study name as well as the alternative name. For example, the 2030STUDYALTA
scenario would contain all tables for the 2030 study, alternative A model run (the schema name
would be “S_2030STUDYALTA”). When querying a table, the user must specify the schema (or
scenario) name as well, unless the default schema is set for the user.

The following is the database schema description. Fields and tables shown in bold denote
additional outputs created at reports stage.

Table 74 — SERPM Reporting Database Tables

Inputs

Synthetic SYNHH Input synthesized Household HHID
Households households from the

PopSyn. This input

file is copied to the

database to ensure

the actual file used to

run the model is

stored.

Synthetic Persons SYNPERSON Input synthesized Person PERID
persons from the
PopSyn. This input
file is copied to the
database to ensure
the actual file used to
run the model is
stored.

TAZ Data TAZ Input TAZ data such  TAZ TAZ
as district code,
parking cost, EJ
identifier, etc

MGRA Data MGRA Input MGRA data such MGRA MGRA
as employment, etc

TAP Data TAP Input TAP data TAP TAP

MGRA to TAP Data MGRATOTAP MGRA to TAP MGRA-TAP MGRA, TAP
distances, etc. This
file is read by Java
and formatted into a
CSV for loading into
the database.

MGRA to Stop Data MGRATOSTOP MGRA to all transit MGRA-STOP MGRA, STOP
stops distances, etc.
This file is read by
Java and formatted
into a CSV for loading
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into the database.

TAZ to TAP Data TAZTOTAP TAZ to TAP distances, TAZ-TAP TAZ, TAP
etc. Thisfile is read
by Java and formatted
into a CSV for loading
into the database.

Accessibilities ACCESSIBILITIES Model results for MGRA MGRA
accessibilities

Person Data PERSONDATA Model results for Person PERSON_ID
person level choice
models
Individual Tours INDIVTOUR Modeled individual Tour HHID, PERID,
tours TOUR_CATEGORY,
TOUR_ID,

TOUR_PURPOSE

Individual Trips INDIVTRIP Modeled individual Trip HHID, PERID,
trips TOUR_CATEGORY,
TOUR_ID,
TOUR_PURPOSE,
INBOUND,
STOP_ID

CBD Vehicle Trips CBDVEHICLES Number of vehicle MGRA MGRA
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trips to CBD by time
period

All microsimulated TRIP All microsimulated Trip RECID
trips trips (individual, joint —

exploded to individuals

participating in joint

trip) and trip

impedance attributes.

PECAS Occupations PECASCODES Mapping of PECAS Code OCCCEN1
codes to occupations.
Defined in the
PopulationSynthesizer
.OccupCodes variable
within the
serpm_abm.properties
file

Table 75— SERPM Reporting Database Fields

SYNHH HHID ABM HH ID. See households.csv
input file.
_— PUMSHHID
- Home TAZ

_—-_
HINCCAT1 HH Income category

_—-—
HWORKERS Number of workers

_—-—
PERSONS Number of persons

_—-—
BLDGSZ Building size
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PERID ABM person ID
PNUM Person number in HH

PEMPLOY PopSyn employment type
_—-—
PTYPE PopSyn person type
_—-—
GRADE Grade level attending
_—-—
INDCEN Industry (Census)
_—-—
WKHP Hours per week

Real total population

EMP_AG Real Agriculture

EMP_CONST_NON_BLDG_OFFICE Real Construction Non-Building office
support (including mining)
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EMP_UTILITIES_PROD Real Utilities production
EMP_UTILITIES_OFFICE Real Utilities office support
EMP_CONST_BLDG_PROD Real Construction of Buildings production
EMP_CONST_BLDG_OFFICE Real Construction of Buildings office
support
EMP_MFG_PROD Real Manufacturing production
EMP_MFG_OFFICE Real Manufacturing office support
EMP_WHSLE_WHS Real Wholesale and Warehousing
EMP_TRANS Real Transportation Activity
EMP_RETAIL Real Retail Activity
EMP_PROF_BUS_SVCS Real Professional and Business Services
EMP_PROF_BUS_SVCS BLDG_M Real Professional and Business Services
AINT (Building Maintenance)
EMP_PVT_ED_K12 Real Private Education K-12
EMP_PVT_ED_POST_K12_OTH Real Private Education Post-Secondary
(Post K-12) and Other
EMP_HEALTH Real Health Services
EMP_PERSONAL_SVCS_OFFICE Real Personal Services Office Based
EMP_AMUSEMENT Real Amusement Services
EMP_HOTEL Real Hotels and Motels
EMP_RESTAURANT_BAR Real Restaurants and Bars
EMP_PERSONAL_SVCS_RETAIL Real Personal Services Retail Based
EMP_RELIGIOUS Real Religious Activity
EMP_PVT_HH Real Private Households
EMP_STATE_LOCAL_GOV_ENT Real State and Local Government
Enterprises Activity
EMP_SCRAP_OTHER Real Scrap other
EMP_FED_NON_MIL Real Federal Non-Military Activity
EMP_FED_MIL Real Federal Military Activity
EMP_STATE_LOCAL_GOV_BLUE Real State and Local Government Non-
Education Activity production
EMP_STATE_LOCAL_GOV_WHITE Real State and Local Government Non-
Education Activity office support
EMP_PUBLIC_ED Real Public Education K-12 and other
EMP_OWN_OCC_DWELL_MGMT Real Owner-Occupied Dwellings

Management and Maintenance
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EMP_FED_GOV_ACCTS Real Federal Government Accounts
EMP_CAP_ACCTS Real Capital Accounts
ENROLLGRADEKTOS8 Real Grade School K-8 enrollment
COLLEGEENROLL Real Major College enrollment
ADULTSCHENRL Real Adult School enrollment

HCH_DIST Real High school district

HSTALLSOTH Real Number of stalls allowing hourly

parking for trips with destinations in

other MAZs

HPARKCOST Real Average cost of parking for one
hour in hourly stalls in this MAZ,
dollars
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DSTALLSOTH Real Stalls allowing daily parking for trips
with destinations in other MAZs

DPARKCOST Real Average cost of parking for one day
in dally stalls, dollars

MSTALLSSAM Real Stalls allowing monthly parking for
trips with destinations in the same
MAZ

TOTINT Real Total intersections (calculated by

maz_densities.s script)

EMPDEN Real Employment density (calculated by
maz_densities.s script)

RETEMPDEN Real Retail employment density
(calculated by maz_densities.s
script)

EMPDENBIN Real Employment density bin (calculated

by maz_densities.s script)

POINT_X Real Centroid X coordinate

ACRES Real MAZ acres

PTYPE Int Parking type from tap.pytype input
file
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CAPACITY Lot capacity from tap.pytype input
file

DISTANCE Distance (feet) from input wkacc
file.

_—-_

MGRA
_—-_
MGRATOMGRA ORIG_MGRA Origin MGRA
. DpESTMeRA Destination MGRA

DISTANCE - Distance (feet) from input

mgrataz.walk file.

TAZTOTAP

TIME Time (minutes * 100) from input
access.prp file.

-/ ! ]
TAZ Int TAZ
! ! ]

ACCESSIBILITI COLUMN_1 Real Accessibility measure 1. See alts
tab in Accessibilities.xls UEC file.

COLUMN_47 Real Accessibility measure 47.
_—-—
MGRA MGRA
_—-—
HHDATA HOME_MGRA Home MGRA
_—-—
AUTOS Estimated autos
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CDAP_PATTERN Varchar CDAP model result (CDAP result by
person and number of joint tours)

GENDER Varchar Gender

VALUE_OF _TIME Real Value-of-time

IMF_CHOICE Individual mandatory tour frequency
choice model result

FP_CHOICE Free parking choice model result
_—-_
HHID HH ID. See wsLocResults.csv.
_—-_
WSLOCATION HOMEMGRA Home MGRA
_—-_
PERSONID Person ID
. pesomum PersonnumberinH
PERSONTYPE - Person type
_—-_
EMPLOYMENTCATEGORY Int Employment category (PopSyn
PEMPLOY)
.-
WORKSEGMENT Work location choice segment. See

size terms — work tab in
Accessibilities.xls.
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WORKLOCATION Work MGRA

WORKLOCATIONLOGSUM Real Logsum from home

SCHOOLLOCATIONDISTANCE Real Distance from home

HH_ID HH ID. See indivTourData.csv.

INDIVTOUR PERSON_ID Person ID

PERSON_TYPE Person type

TOUR_CATEGORY Varchar  Tour category

ORIG_MGRA Origin MGRA

START_PERIOD Tour start time period. See
Definition table.

TOUR_MODE Tour mode choice result. See
TourModeChoice.xls. See
Definition table.

ATWORK_FREQ At-work tour frequency

NUM_IB_STOPS Number of inbound stops on tour

Real Utility tour primary destination
choice sample 2 -25
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PROB_1 Real Probability tour primary destination
choice sample 1

PROB_26 Real Probability tour primary destination
choice sample 26

HH_ID HH ID. See jointTourData.csv.
_—-—
JOINTTOUR TOUR_ID Tour ID
_—-—

TOUR_PURPOSE Varchar  Tour purpose. See Definition table.
~ TOURCOMPOSTION  nt  Numberofparicpants

TOUR_PARTICIPANTS Varchar HH Person numbers

DEST_MGRA Destination MGRA

END_PERIOD Tour end time period. See
Definition table.

TOUR_DISTANCE Real Tour distance

NUM_IB_STOPS Number of inbound stops on tour

Real Utility tour primary destination
choice sample 2 -25

PROB_1 Real Probability tour primary destination
choice sample 1

PROB_26 Real Probability tour primary destination
choice sample 26
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HH_ID HH ID. See indivTripData.csv.
INDIVTRIP PERSON_ID Person ID

TOUR_ID Tour ID

INBOUND Is inbound stop

ORIG_PURPOSE Varchar  Trip origin purpose. See Definition

table.

ORIG_MGRA Origin MGRA

PARKING_MGRA Parking MGRA if applicable

TRIP_MODE Trip mode choice result. See

TripModeChoice.xls. . See
Definition table.

TRIP_ALIGHT_TAP Trip alighting TAP if applicable

TRIP_TIME Real Trip travel time

TRIP_COST Real Trip cost

TRIP_MODE_NAME Varchar Trip mode name

TRIB_BOARD_TAZ Trip boarding TAZ if applicable

ORIG_TAZ Origin TAZ

HH_ID HH ID. See jointTripData.csv.
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JOINTTRIP TOUR_ID Tour ID
INBOUND Is inbound stop
ORIG_PURPOSE Varchar  Trip origin purpose. See Definition
table.
ORIG_MGRA Origin MGRA
PARKING_MGRA Parking MGRA if applicable
TRIP_MODE Trip mode choice result. See

TripModeChoice.xls. . See
Definition table.

TRIP_BOARD_TAP Trip boarding TAP if applicable

TOUR_MODE Tour mode. See Definition table.

TRIP_DISTANCE Real Trip distance

TRIP_PURPOSE_NAME Varchar Trip purpose name

RECID Record ID calculated on insert

TRIP_ALIGHT _TAZ Trip alighting TAZ if applicable

DEST_TAZ Destination TAZ

TOUR_ID Tour ID
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INBOUND Is inbound stop
ORIG_PURPOSE Varchar Trip origin purpose. See
Definition table.

ORIG_MGRA Origin MGRA

PARKING_MGRA Parking MGRA if applicable

TRIP_MODE Trip mode choice result. See
TripModeChoice.xlIs. . See
Definition table.

TRIP_BOARD_TAP Trip boarding TAP if applicable

TOUR_MODE Tour mode. See Definition table.

TRIP_DISTANCE Real Trip distance

TRIP_PURPOSE_NAME Varchar Trip purpose name

RECID Record ID calculated on insert

TRIP_ALIGHT _TAZ Trip alighting TAZ if applicable

DEST_TAZ Destination TAZ

HOUSEHOLD_SERIAL_NO PUMS HH ID
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MILITARY Military Service code
_—-—
PSTUDENT PopSyn student type
_—-—
EDUC Educational attainment
_—-—
OCCCEN1 Occupation (Census) for 1% file

Weeks worked

OCC_CODE Pecas Occupation Code
__-_
TOUR HH_ID HH ID. See jointTripData.csv.
.~ TowpD Tourp

TOUR_PURPOSE & Tour purpose. See Definition

table.
__-_

DEST_MGRA Destination MGRA
-_-—

END_PERIOD Tour end time period. See

Definition table.

NUM_IB_STOPS Number of inbound stops on tour

TOUR_TIME Real Tour travel time summed up from
composing trips

TOUR_TYPE Varchar Trip cost

ORIG_TAZ Origin TAZ

PERID ABM person ID
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HOUSEHOLD_SERIAL_NO PUMS HH ID

PNUM Int Person number in HH

AGE Int Age

SEX Int Sex

MILITARY Int Military Service code
PEMPLOY Int PopSyn employment type
PSTUDENT Int PopSyn student type
PTYPE Int PopSyn person type

EDUC Int Educational attainment
GRADE Int Grade level attending
OCCCEN1 Int Occupation (Census) for 1% file
INDCEN Int Industry (Census)

WKW Int Weeks worked

WKHP Int Hours per week
NUM_PARTICIPANTS Int Number of participants
TOUR_PARTICIPANTS Varchar List of PNUM values of tour

participants

For custom analysis, the user may directly connect to the database through either a database
management tool such as SQL Server Management Studio (Express) or through a data analysis
package such as Excel, R, Stata, etc. If connecting through a data analysis package, the database is
usually accessed by either setting up an ODBC Data Source (under Administrative tools under
Control Panel) or on-the-fly via a connection string. Once connected to the database, the user can
execute SQL statements against the database to perform custom analysis.

Reports

A set of sample reports is included. The scripts can be run on the command line using the tsql
command line tool, in SQL Server’s database management tool SQL Server Management Studio (to
do so, one must first replace the schema tokens with the actual database schema name), or by the
report packager, as part of the batch file call described below. These reports is not meant to be
exhaustive. Rather, since these reports cover much of the reporting requirements, they are a good
set of reports to start with. The reports, listed by worksheet name (and corresponding SQL script),
are:

1) CBD Trips By Occupation (cbdtrips.csv)

Outputs a count of all of the trips to the CBD area, as defined in the CBDVEHICLES table,
grouped by occupation (White Collar, Services, Health, Retail and Food, Blue Collar, Military,
Other). Takes the TRIP and CBDVEHICLES tables as inputs.
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2) Time Spent Traveling By Type (time_spent_traveling_type.sql)

Outputs the average amount of time spent traveling grouped by income level (LO,MED-
LO,MED,MED-HI,HI, Other (negative)) and occupation (White Collar, Services, Health, Retail and
Food, Blue Collar, Military, Other). Combines joint and individual trips - in joint trips each
participating individual’s time is added to the total. Takes the TRIP and HHDATA tables as
inputs.

3) Primary Tour Distance (primary_tour_distance.sql)

Outputs the average distances of primary tours (starting from home mgra) for all combinations
of person types (Full Time Worker, Part Time Worker, University Student, NonWorking Adult,
Retiree, Driving Age School Children, Pre-Driving Age School Children, Pre-School Children) and
tour purposes (Mandatory, Maintenance, Discretionary). Takes the TOUR and HHDATA tables
as inputs.

4) Primary Tour Time (primary_tour_time.sql)

Outputs the average times of primary tours (starting from home mgra) for all combinations of
person types (Full Time Worker, Part Time Worker, University Student, NonWorking Adult,
Retiree, Driving Age School Children, Pre-Driving Age School Children, Pre-School Children) and
tour purposes (Mandatory, Maintenance, Discretionary). Takes the TOUR and HHDATA tables
as inputs.

5) Individual Tours By Type (indiv_tours_type.sql)

Outputs the total number of individual tours taken (and the number of people on those tours)
by specific person types (Full Time Worker, Part Time Worker, University Student, NonWorking
Adult, Retiree, Driving Age School Children, Pre-Driving Age School Children, Pre-School
Children) in a given county (Palm Beach, Broward and Miami-Dade). Takes the TOUR, SYNHH
and DISTRICTDEFINITIONS tables as inputs.

6) Joint Tours By Type (joint_tours_type.sql)

Outputs the total number of joint tours taken (and the number of people on those tours) by
specific person types (Full Time Worker, Part Time Worker, University Student, NonWorking
Adult, Retiree, Driving Age School Children, Pre-Driving Age School Children, Pre-School
Children) in a given county (Palm Beach, Broward and Miami-Dade). Takes the TOUR, SYNHH
and DISTRICTDEFINITIONS tables as inputs.

7) Persons By County (person_county.sql)
Outputs the total number of persons residing in each county (Palm Beach, Broward and Miami-
Dade) by type (Full Time Worker, Part Time Worker, University Student, NonWorking Adult,

Retiree, Driving Age School Children, Pre-Driving Age School Children, Pre-School Children).
Takes the SYNPERSON, SYNHH and DISTRICTDEFINITIONS tables as inputs.

8) Total Tours By Mode Purpose and Person Type (total_tours_type.sql)

Outputs the total number of tours occurring by each mode, purpose (Mandatory, Maintenance,
Discretionary) and person type (Full Time Worker, Part Time Worker, University Student,
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NonWorking Adult, Retiree, Driving Age School Children, Pre-Driving Age School Children, Pre-
School Children) by county (Palm Beach, Broward and Miami-Dade). Takes the TOUR and
DISTRICTDEFINITIONS tables as inputs.

9) Total Trips By Mode Purpose and Person Type (total_trips_type.sql)

Outputs the total number of trips occurring by each mode, purpose (Mandatory, Maintenance,
Discretionary) and person type (Full Time Worker, Part Time Worker, University Student,
NonWorking Adult, Retiree, Driving Age School Children, Pre-Driving Age School Children, Pre-
School Children) by county (Palm Beach, Broward and Miami-Dade). Takes the TRIP and
DISTRICTDEFINITIONS tables as inputs.

10) Tours By Origin District and Purpose (tours_district.sql)

Outputs number of persons traveling between each district pairing grouped by tour purposes
(Mandatory, Maintenance, Discretionary). Takes the TOUR and DISTRICTDEFINITIONS tables as
inputs.

Report Packaging

The report packaging Java program will query the report tables in the database and write each
report table to a separate tab in an Excel workbook. The report packager can be run on the
command line and will take as input a Java properties file that specifies the following:

1) Directory where SQL scripts are contained
2) SQL report scripts to run
3) For each SQL report script:
a. Database table name
b. Worksheet (Excel tab) name
4) Name of the output workbook
5) Server, database and instance name (instance must be declared separately)
6) Username and password on database

Running the Reporting System

At the end of a model run, the reporting ETL component can be run to build the model run database
for later use. In addition, the reporting scripts and report packaging can also be run at the end of
the model run to generate the reports. Users can also just build the database at the end of the
model run, and then run reports later as needed.

Running the reporting system requires a complete run of the SERPM model to be available in the
project directory. SERPM model input and output files are used to create the reports.

Setting up

The serpm_reports.properties file must be configured prior to running the reporting system. This
file, in addition to the batch file described below contains all of the necessary setting to run the
reporting system. The properties file contains the following variables which must be set:

1) sql.scripts.directory, the directory where the desired SQL reports are stored. For example:
C:/serpm7/reports_sql
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2)

3)

4)

5)

6)

)

8)

9)

sql.scripts.schema.key, the token that will be replaced as the schema name defined in
database.schema (below). For example: @ @SCHEMA@ @

sql.scripts, the names of the report scripts to be run. The listed files must not be separated
by anything other than a comma (no spaces or linebreaks). For example:
cbdtrips.sql,cbdjointtrips.sql...

worksheet.tables, the tables in the database that will be created as part of the scripts
above to be transferred as worksheets. The listed names must not be separated by anything
other than a comma (no spaces or linebreaks). For example:
tempcbdtrips,tempjointcbdtrips...

worksheet.names, the names of the worksheets within the excel file that represent the
reports that were ran. The listed names must not be separated by anything other than a
comma (no spaces or linebreaks). For example: Individual CBD Trips By Occupation,Joint
CBD Trips By Occupation...

workbook.name, the name and path of the excel file to house all of the worksheets
described above. For example: C:/serpm7/test_outputs/SERPM_REPORT xls

database.schema, the name of the database schema for which reports will be created. Must
match the schema name given in the runReports.bat file described below. Example: 2010R

database.ipaddress, the IP of the server on which the database resides. For example:
DOTSD4HQSQL

database.instance, the instance of the server on which the database resides. For example:
DOTSD4PLEMO (must be passed separately, i.e. DOTSD4HQSQL/ DOTSD4PLEMO will not
work)

10) database.port, the port on which the database is accepting interactions. For example: 1433

11) database.name, the name of the database to be created (if it does not exist) or appended.

For example: SERPMABM

12) database.username, the username for the database. For example: serpm. (Note: the user

must have create, insert and modify rights on the database)

13) database.password, the password for the user listed above.

Executing the batch file

The runSERPMReports.bat batch file contains all of the necessary call for a complete run of the
reporting system. The procedure can be divided into three steps: 1) setting up environment
variables, 2) exporting data 3) building the database and running reports.

1.

Setting up environment variables

The batch file sets the following variables, which may be changed by the user to reflect the run
environment and desired options:

1)

MATRIX_SERVER, The IP of the matrix server that will read the skims. For example:
156.75.49.36
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2) JDK PATH, The path to the Java JDK on the machine running the reports batch file. For
example, "C:\Program Files\Java\jdk1.7.0_21" (with quotes).

3) FEEDBACK_ITERATION, The feedback iteration number desired for the report. For
example: 1

4) SCHEMA, The desired name of the schema to be created in the database. For example:
2010R (This name works, but the system will create schema “S_2010R” to comply with SQL
Server naming conventions).

5) PROJECT_DIRECTORY, the SERPM 7 project directory containing the model run. For
example: C:\serpm7\ctramp. The reports module reads the location of model input and
output files from the serpm_abm.properties file, which references the ABMTEMP
temporary scenario.

6) OUTPUT_DIRECTORY, the directory in which all generated CSV and SQL files will be
placed. For example: \\dotsd4hgmodel2.d4b.dot state.fl.us\serpm7\Output\OUT-
%SCHEMA%\Reports. It is required to use a fully qualified machine name and shared
folder in order for this location to be accessible to the SQL Server database.

7) [DELETESCRIPTS], A flag for specifying if individual table-building SQL scripts should be
deleted. If TRUE, only the final “sgl_table_import.sql” script is retained. All CSV files are still
created. For example: TRUE. This flag is optional - if it is not passed, all SQL scripts will be
kept by default.

8) [BUILDFILE], A path to the sql_table_import.sqgl file needed to build the database. If the
database is already built, and only a report run is required, this field may be set to and
empty string ("), or not passed on to the runSERPMReportBuilder.bat file.

2. Exporting data

After the variables are defined, the batch file proceeds to kill any active java processes (to
ensure the environment variables are reset) and starts the Matrix Manger using the
runMtxMgr.bat script. This script requires the MATRIX_SERVER and JDK_PATH variables to
be passed with the call, in that order.

Once the Matrix Manager is running, the runSERPMDataExport.bat batch file is called to
generate the CSV and SQL files for the reporting database. The batch file takes up to 5
parameters - PROJECT_DIRECTORY, OUTPUT_DIRECTORY, FEEDBACK_ITERATION,
SCHEMA and [DELETE_SCRIPTS] (optional). The script continues to call DataExporter.java to
create the necessary files and translate model outputs and inputs into CSV files for future
ingestion into the database.

3. Building the database and running reports

Once the runSERPMDataExport.bat finishes, the runSERPMReports.bat file runs the
runSERPMReportBuilder.bat batch file. This file takes up to two parameters -
PROJECT _DIRECTORY and [BUILDFILE] (optional). The second parameter points to the
sql_table_import.sql file. This is the file to build the database and must retain this name -
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however, the parameter may be skipped if the database is already built and only running the
reports is of interest.

Creating Additional Reports

The reports included are meant to be an example set, and can be readily extended. There are three
basic steps that are needed to create additional reports:

1

2)

3)

Create a *.sqgl script (using the proper sql.scripts.schema.key token, such as
@@SCHEMA@ @ when addressing database tables, see example reports) with the desired
report query being placed into a table on the database (keeping in mind Excel’s
rows/columns limitations). NULL values are not allowed by the current setup - thus no
report tables are allowed to contain NULL values. (This will result in a Null Pointer
exception in Java upon attempting to insert the report data into the worksheet).

Once the *.sql script is created, the table containing the query must be listed in
serpm_reports.properties file, along with the *.sql filename that is used to create it and a
corresponding worksheet name in which to write it.

Finally, runSERPMReports.bat can be run (with BUILDFILE="", if a new report is the only
change made, to save time and not re-build the database). The new *.sql report will be
automatically added as a worksheet to the *xls output file specified in the
serpm_reports.properties file.

To facilitate the creation of additional scripts, the TRIP and TOUR summary tables can be used
for most queries, as they contain the individual and joint trip and tour information joined on
person attributes, thus exposing the primary outputs of the model runs.

Note: when building new temporary tables that are meant to replace old ones, but have a
different number/set of columns; it may be necessary to flush the older tables from the
database to prevent a column mismatch error.
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