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INTRODUCTION

This report summarizes the results of several tasks performed to improve and enhance the
Florida Department of Transportation’s (FDOT) LOSPLAN suite of software programs.
Collectively, the FDOT planning level of service software is grouped under the name
LOSPLAN, with the three primary component programs being ARTPLAN, FREEPLAN, and
HIGHPLAN, each of which implements the HCM analysis procedures for their respective
facilities (arterials, freeways and highways). The LOSPLAN programs complement the 2002
Q/LOS Handbook and are integral to the quality/level of service program for the FDOT.

Initial development of the LOSPLAN programs was performed under Task 1 (Updated
Procedures for Florida Department of Transportation Planning Level Software Tools) of
contract#: BC-354-38 (Facility Performance Model Enhancements for Multimodal Systems
Planning).

With initial program design and development performed under this previous contract, this project
was focused on improvements and enhancements to the LOSPLAN component programs,
ARTPLAN, FREEPLAN, and HIGHPLAN, as well as the development of a new corridor
planning analysis program. Specifically, the following tasks were addressed under this contract:

Refine the user interface of the existing LOSPLAN programs,

Refine and test the computational methodologies of the existing LOSPLAN programs,
Extend the computational capabilities of the existing LOSPLAN programs, and
Develop a new LOSPLAN component program that would integrate the analysis
capabilities of the existing LOSPLAN programs into a corridor analysis program.

The specific accomplishments of this project include the following:

Revisions, refinements, and debugging of the user interfaces

Revisions, refinements, and debugging of the calculations

Revisions and updating of electronic help resources

Refinements of the program code structures to reduce computer resource consumption
Development of a batch processing utility

Integration of a remote automation capability

Demonstration of the potential for database interfacing with the LOSPLAN programs
Revision of the XML input routine

Development of dynamic link library (DLL) implementations of the calculations code
Development of a preliminary version of CORPLAN

The remaining sections of this report give specific details about each of the project
accomplishments listed above.

University of Florida—Transportation Research Center 1
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The project was a combined effort between the Transportation Research Center (TRC) at the
University of Florida and Polytechnic University of New York. Specific task responsibility by
principal researcher was organized as follows:

ARTPLAN user interface issues (Scott Washburn, UF-TRC)

ARTPLAN calculations issues (Elena Prassas, Polytechnic)

HIGHPLAN user interface and calculations issues (Scott Washburn, Kenneth Courage,
UF-TRC)

ARTPLAN and HIGHPLAN electronic documentation (Scott Washburn, UF-TRC)
FREEPLAN user interface and calculations issues (Elena Prassas, Polytechnic)
FREEPLAN electronic documentation (Elena Prassas, Polytechnic)

Batch Processing Utility (Scott Washburn, Kenneth Courage, UF-TRC)

Remote Automation Capabilities (Scott Washburn, Kenneth Courage, UF-TRC)
Database Interface Sample (Scott Washburn, UF-TRC)

DLL development (Scott Washburn, UF-TRC)

CORPLAN development (Scott Washburn, UF-TRC)

University of Florida—Transportation Research Center
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OVERVIEW OF ARTPLAN, HIGHPLAN, AND FREEPLAN
PROGRAMS

Details of the initial versions of the LOSPLAN programs were covered in the BC-354-38 final
project report, which can be obtained from the following website:

www11l.myflorida.com/research-center/Completed_Proj/Summary PL/FDOT_BC354 38rpt.pdf

Additional details of the software, including an overview of the computational methodologies,
can be found in the FDOT Quality/Level of Service Handbook.

www11.myflorida.com/planning/systems/sm/los/los_sw2.htm

User interface revisions/alterations suggested by beta testers were discussed between FDOT staff
and TRC and/or Polytechnic researchers. Some of the suggestions were subsequently
incorporated. Several revisions to the LOSPLAN user interfaces were also requested directly by
FDOT staff. All but the ones requiring significant alteration of the code were incorporated.
Additionally, any identified software bugs during the testing process were corrected.

The final user interface screens are shown in Appendix A.

The revision histories for the ARTPLAN and HIGHPLAN versions released, for testing and
official purposes, are included in Appendix B. A detailed revision history was not maintained
for FREEPLAN.

The latest versions (June 2003) of the ARTPLAN, HIGHPLAN, and FREEPLAN programs are
included on the enclosed CD. Also included are the latest electronic help files (which were
converted from their previous Windows format to the newer HTML format).

University of Florida—Transportation Research Center 3
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PROGRAM OPTIMIZATION

The initial versions of the LOSPLAN programs were developed in an incremental manner using
a continuous input/feedback loop between TRC researchers and FDOT staff during the
preliminary design stage. Consequently, the program software architecture was not constructed
with optimization as a primary objective. Once the functional requirements and user interface
(UI) design became fairly stable, the underlying software code and program architecture could be
optimized. Optimization of resource utilization is a very important consideration for the final
release of the software, as most users of the software will not have new computers with very fast
processors and very large amounts of Random Access Memory (RAM).

This task of optimization, for ARTPLAN, was performed over an approximately three-month
period and resulted in a substantial reduction in resource utilization. The two figures below
show the resource utilization for an example “average” computer with the latest non-optimized
version, and the resource utilization with this same version after the optimization. As seen in
these figures, the resource utilization was improved substantially through the optimization of the
software code and program architecture.

The ARTPLAN computational engine was reviewed for potential memory usage efficiency

improvements. Variable type definitions (e.g., integer vs. single) were reviewed and changed
where possible to minimize memory allocation.

Note: Only ARTPLAN and the operating system running

Bl Resource Meter E | B Rezource Meter Ed |
Suztem resources: 32% free System rezources; 6B free
ANRRREEER ERERRRRRRERRREREEENR
Jzer regources: 32% free Ilzer regources: B8 free
ANRRREEER ERERRRRRRERRREREEENR
G0N rezources: B5% free GO rezources: BB% free
ARRNRRERENRNREERENENEEER ARERRRREREERREREEREREEENN
Before optimization After optimization

An optimization process analogous to that performed for ARTPLAN was also performed for
HIGHPLAN and FREEPLAN. Resource utilization was not as critical an issue for HIGHPLAN
due to its lesser complexity relative to ARTPLAN. Nonetheless, it was important to optimize
HIGHPLAN to the extent possible so as to minimize its impact on system resources, particularly
when other programs may be running at the same time.

University of Florida—Transportation Research Center 4
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BATCH PROCESSING UTILITY AND
REMOTE AUTOMATION FEATURE

Batch Processing Utility

The batch processing utility was developed to allow multiple files to be processed automatically.
This processing includes loading an input file, performing the level of service calculations for
those inputs, and then saving those results back into the input file.

The instructions for using the batch processing utility are included in Appendix C.

Remote Automation

ARTPLAN, HIGHPLAN, and FREEPLAN have been structured to be executable with command
line arguments that will bypass the user interface and execute the computations directly using a
data file name supplied on the command line.

The remote automation is executed through command-line arguments. Command line
instructions and arguments are typically specified through either the DOS command prompt or a
shell-type command from within another program.

When a program is executed with no command line arguments, it opens in the current fully
interactive mode with the default values displayed for all data items. When a file name is present
as the first command line argument, the data from that file shall be loaded. If the command line
argument “/R” is present with a data file name, the following action shall occur:

= Computations shall be performed on the data that were loaded from the specified file,
ignoring any performance measures that were included in the file.

= The complete data file including performance measures shall be overwritten, using the
originally specified file name.

=  The program shall terminate.

= The screen display prior to the program execution shall not be disturbed.
If a file name is specified but the “/R” argument is not present on the command line, the data
values shall be displayed in place of the default data and the normal interactive operation shall

commence.

The batch processing utility uses this feature to interact with the LOSPLAN programs.

University of Florida—Transportation Research Center 5
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DATABASE INTERFACING

In previous LOS Task Team meetings, the issue of being able to interface existing FDOT district
databases (of roadway, traffic, and control characteristics) with the computational processes of
the LOSPLAN programs was raised.

For a district that maintains an inventory-type database that contains all of the necessary inputs
to the LOSPLAN programs, it would be preferred to be able to export that data automatically
into a file format that can be opened by the LOSPLAN programs. The alternative is to manually
enter the data directly into the user interface of an LOSPLAN program. This is undesirable
because it is inefficient, as the data have already been entered into an electronic format (i.e., the
database), and entering the same data multiple times increases the opportunities for making a
data entry mistake.

To address the issue, the TRC researchers developed a small demonstration database and
conversion utility to take the contents of a database and put them in an LOSPLAN file
compatible format. A sample database was designed to demonstrate how the LOSPLAN
programs can interface with a database system of roadway, traffic, and control variables. An
example Microsoft Access database was developed for this purpose. Note, however, that any
database software that is XML compatible can be utilized. A brief description of XML is given
in the next section.

The sample database contains typical inputs for an ARTPLAN analysis. These are in the form of
tables. This is where a database user would typically enter their data. Queries were developed to
extract the desired input data from the appropriate tables. These queries were then exported in
XML format (while this process is done manually for the purposes of the demonstration, an
Access macro can easily be written to automate this task). A conversion utility was written to
organize the exported Access XML files into one XML file that is compatible for input into
ARTPLAN. This file can then be loaded into ARTPLAN like any other file that was originally
saved from ARTPLAN.

A detailed step-by-step tutorial to the demonstration is given in Appendix D. The sample
database and conversion utility is included on the enclosed CD.

The greatest potential utility for this feature comes when combining it with the remote
automation capabilities of the LOSPLAN programs (as described in the previous section). This
would allow a database user to never have to directly interact with an LOSPLAN program. The
user simply initiates the process that extracts their input data from the database and puts it into an
LOSPLAN compatible file format. This process would then initiate the remote automation
capability whereby the file created from the database input data is automatically loaded into the
appropriate LOSPLAN program, the results calculated and then saved back into the data file.
Although not developed as part of this demonstration, the database-LOSPLAN interface utility
can also incorporate a component to handle the reverse direction of data flow. Once the
LOSPLAN program has calculated and saved the results back into the data file, the utility could
automatically extract the results from the file and place them into a specified database location.

University of Florida—Transportation Research Center 6
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Note that this is a fairly simple example and demonstration. Access contains a rich set of
features for working with XML. In particular, XML schemas and stylesheets can be
accommodated within Access, thus providing considerable control over the way XML data is
organized, exported, and displayed.

University of Florida—Transportation Research Center
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MSXML PARSER

The traffic modeling markup language (TMML) was chosen as the format for writing saved
LOSPLAN files. TMML is based on XML (Extensible Markup Language). XML describes the
general requirements (formatting, syntax, etc.) that files must conform to be XML compliant.
More information on XML can be obtained from the World Wide Web Consortium (W3C)
website at:

http://www.w3.org/ XML/

TMML is a traffic modeling vocabulary implementation of XML. More information on TMML
can be obtained at:

http://www.ce.ufl.edu/trc/research/tmml.htm

The custom routine that was written to read TMML-formatted files in the original LOSPLAN
programs was replaced with a commercial utility for performing this task (ARTPLAN and
HIGHPLAN only). This utility is produced by Microsoft, and is called MSXML (version 4) and
is designed specifically for the purpose of reading files written in an XML-compliant format.
This utility is distributed freely. This change was made because Microsoft’s utility is more
robust to the full features and specifications that are possible with XML formatted files. This
capability will allow the LOSPLAN programs to read files generated from third-party programs
as long as their format is XML-compliant and the content contains the appropriate subset of the
TMML vocabulary for the intended LOSPLAN program (i.e., arterial data for ARTPLAN,
highway data for HIGHPLAN, freeway data for FREEPLAN).

More information on the MSXML utility can be found on Microsoft’s web site at the following
website:

http://www.microsoft.com/downloads/details.aspx?FamilyI D=
3144b72b-b4f2-46da-b4b6-c5d7485f2b42&DisplayLang=en

Example TMML files for each of the LOSPLAN programs are included on the enclosed CD.

University of Florida—Transportation Research Center 8
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CALCULATIONS DYNAMIC LINK LIBRARY (DLL)

The calculations for each of the LOSPLAN programs were implemented in dynamic link library
(DLL) files. The result is an implementation of the calculations that is completely separate from
the core program code, in particular the user interface and file input/output code. The advantage
to this approach is that the calculations can be called from a user interface (i.e., data input
program) developed by another party. This capability was developed mostly in response to the
desire of several consultants within the state to develop their own user interface for the
ARTPLAN calculations methodology. The data validation routines have been duplicated within
the DLLs and are applied when a DLL is first called by a user interface application. If there is
any issue with the integrity of the input data, an error message will be displayed, the calculations
process will terminate, and program control will be returned to the DLL calling application.

The supporting documentation on how to implement and interface with the DLLs for each of the
LOSPLAN programs is included in Appendix E. The DLL files are included on the enclosed
CD. These files and supporting documentation will be available on the FDOT’s Level of Service
website (www11.myflorida.com/planning/systems/sm/los/los_sw2.htm).

University of Florida—Transportation Research Center 9
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CORPLAN (CORRIDOR PLANNING)

The tasks in this group relate to the integration of the three existing component programs into a
comprehensive corridor analysis tool, which was one of the principal project objectives.

A corridor is considered to contain two or more parallel routes that carry traffic in the same
general direction and function as a system. Each route consists of either an arterial, a freeway, or
a highway facility. CORPLAN allows the performance of two or more parallel facilities (routes)
within a corridor to be compared. CORPLAN is currently constrained to the comparison of like
facilities within the same corridor (i.e., arterial vs. arterial, freeway vs. freeway, highway vs.
highway). This constraint was the result of LOS Task Team feedback in which it was expressed
by a strong majority that they did not want to allow comparisons across differing facility types
(e.g., freeway vs. arterial).

The remainder of this section gives an overview of the functionality of CORPLAN.

Figure 1 shows the corridor properties screen. This is where the basic information about the
corridor being studied is entered. General file information is also entered on this screen.

CORPLAN - [Corridor Properties]

File Yiew Help

D2 H 2R (N L |

Comridor Description File Information
Name |Central City Analyst |55/
ity [Gainesville Analysis Date [10/17/2003

Peak Ditection | astbound Agency ||JF-TRC

District |G ai ille, FL
Study Period |K'IEIEI istric | ainesville

. - Thiz iz a demanstration fil
Facilty Type | Arterial ;

L L L L

Foute Tupe |F'ara||e|

Figure 1. Corridor Properties Screen
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Under the “Facility Type’ input field (see Figure 2), an arterial, highway, or freeway facility can
be selected. CORPLAN currently constrains a corridor analysis to the same type of facility.

That is, multiple arterials within a corridor can be compared, or multiple highways, but arterials
cannot be compared to highways within the same corridor, etc. Additionally, another current
constraint is that all routes must be parallel. The remaining data input fields are self-explanatory.

S\ CORPLAN - [Corridor ... [= |[E][X]

File Miew Help

SIS IENRNRR E

Cornidor D escription

MName |Central City

City |G ainesville

Peak Direction | E asthound ﬂ
Study Period | K100 ﬂ
Facility Type |,£'-,

Freewa_u
Highway

Foute Tupe

Figure 2. Facility Type Input Field Options

The Facility Data screen (accessed by the intersection toolbar button or from the “View’ menu),
Figure 3, consists of two screens, Facility Properties and Facilities Report. From the Facility
Data screen, the user can select the facility data files to be included in the corridor analysis. Up
to six parallel facilities (again, of the same type) can be specified for a single corridor. These
files are specified by pressing the ‘Open File’ button. The open data file dialog box (Figure 4)
will prompt you for filenames specific to the facility type indicated on the Corridor Properties
screen, as denoted by the two letter prefix in front of the filename (i.e., ‘AP’, “HP’, or ‘FP’). The
file will be entered into the currently active row, indicated by the adjacent radio button selection.

University of Florida—Transportation Research Center 11
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CORPLAN - [Facility Data]

File Wwiew Help

D= SR N3 s |

Facility Properties T Facilities Report
ARTPLAN Facilty File Names Type  Dir Study Period Facility Mame Class Segments
- |5Z"-.P[DiECtS"'.LDSPL.":‘.N'\ED[PlEIr'I | &P | EB | k100 |.6.rcherB|vd.
* |5:\Projects\LOSPLANACorPlan | &P [EE | K100 [University dwe.

I
L HEER

Yiew Fepaort

Edit Inputs

[ |

Figure 3. Facility Data (Facility Properties)

Once a facility file is opened, basic summary information for that facility analysis will be
displayed. Note that if the type, direction, or study period from the facility file do not match
with the values specified on the Corridor Properties screen, an error message will be generated
and the file loading process will be aborted.

Pressing the “Edit Inputs’ button launches the applicable LOSPLAN program (displaying the
facility data screen) and loads the file specified in the filename box that has the radio button next
to it selected. This allows a user to make input edits, rerun the level of service results, and resave
the file. Once the LOSPLAN program is closed, the file will be automatically reloaded into
CORPLAN, displaying any new results.

Pressing the “View Report’ button performs a similar function as above, but the print preview
screen is displayed (showing the formatted report), with inputs and level of service results.
While the user can also edit the file in this mode, upon closing the LOSPLAN program, the file
will not be automatically reloaded into CORPLAN.

University of Florida—Transportation Research Center 12
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Open ARTPLAN Data File E2E3

Lok jr: |I.f} CorPlan j = = B3

5. () backup
! (Z5) Commented Code

My Recent () corplan Screen Captures
Documents I_5) Corplan-batch

?“[7 () Tesk_CarPlan
L) ¥ogi questions

Desktop Q AP _ssw_tesk,sml
il ap_tes

(2] AP_testz.xmil

My Documents

-

by Computer
- File name: |&P _testt aml =l Open |
MpMetwark  Files of tpe: [+ML Files (4™ ) ] %
Flaces

[ Open as read-only

Figure 4. Open Data File Dialog Box
The Facilities Report screen (Figure 5) displays summary level of service results.

CORPLAN - [Facility Data]
File wiew Help

D2 E SR S

Facility Properties T ]
ARTPLAN | |
Overall Facility Performance Measures and Level of Service

ARTPLAM Facility File Mames Auto )
Speed Autoz Peds Bikes Buses

" |5:AProjects\LOSPLANACorPlan we [p [p JE [E
* [5:\Projects\LOSPLANACorPlan 21 [o [p [E JE

-
|
N
N

Open File

Yiew Fepart

il

Edit Inputs

Figure 5. Facility Data (Facilities Report)
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Pressing the ‘LOS’ button the toolbar, or selecting ‘LOS Hotspots’ from the ‘View’ menu,
displays a summary of level of service results for individual segments meeting the specified LOS
selection criteria (Figure 6). Note that this button or menu item will not become active until at
least valid facility file has been loaded into the Facility Data screen.

ORPLAN - [LOS Hotspots]

File Yiew Help

D E SR §

3| |'o |

[ [

Auyto Segment LOS

LoS»= |D =]

Segment LOs

Auto Intersection LOS

LS »= |E|

|nterzection LOs

Firzt - Second
Second - Third
Third - Fourth
Faurth - Fifth
Fifth - Siwth
Sixth - Seventh

oomooo

BkelDS>= |D v

Third
Fifth
Seventh

FedlOS5= |D v|

Refresh
Results

BusL0S 5= [D ~]

oo0

Segment LOs Segment LOs Segment LOS
First - Second E First - Second ] First - Second E
Second - Third E Second - Third ] Second - Third E
Third - Fourth E Third - Fourth ] Third - Fourth E
Fourth - Fifth E Fourth - Fifth ] Fourth - Fifth E
Fifth - Sixth E Fifth - Sisth N Fifth - Sisth E
Siwth - Seventh E Siwth - Seventh ] Siwth - Seventh E

Figure 6. LOS Hotspots Screen

The drop-down list boxes above each results display list box can be used to change the LOS
criterion for displaying results (see Figure 7 and Figure 8). Tabbing out from this list box or
pressing the ‘Refresh Results’ screen will automatically update the display according to the
selected criteria for all results display boxes.
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ORPLAN - [LOS Hotspots]
File Yiew Help

D2 E 2R N[ [ |
ARTPLAN 1 |
Auyto Segment LOS Auto Intersection LOS
LoS:= D+ Lo53= [0 -]
Segment i LOs |nterzection LOs

First-Second |B D Third D

Second - Thid  [C |D Fifth D Refresh

Third - Fourth : 1D Seventh D

Fourth - Fifth {15888 E

Fifth - Sisth D

Siwth - Seventh O

BkelD55= |D =] FedlOS5= |D v| BusL0S 5= [D ~]

Segment LOs Segment LOs Segment LOS
First - Second E First - Second ] First - Second E
Second - Third E Second - Third ] Second - Third E
Third - Fourth E Third - Fourth ] Third - Fourth E
Fourth - Fifth E Fourth - Fifth ] Fourth - Fifth E
Fifth - Sixth E Fifth - Sisth N Fifth - Sisth E
Siwth - Seventh E Siwth - Seventh ] Siwth - Seventh E

Figure 7. Changing the LOS Criterion for Displaying Auto Segment Results
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CORPLAN - [LOS Hotspots] M=
File ‘iew Help
D[z SR N[ [ |
ARTPLAN 1 |
Auto Seament LOS Auto Intersection LOS
LO0S 5= |E = L0S>= [E ~]
Segment LOS Interzection LOS
Forth - Fifth E FrE—
| Resls |
Bike LOS »= |C - PedLOS >= |E = Bus LOS »= |C =
Seagment LOS Seagment LOS Seagment Las
First - Second E First - Second E
Secaond - Third E Secaond - Third E
Third - Fourth E Third - Fourth E
Fourth - Fifth E Fourth - Fifth E
Fifth - Sixth E Fifth - Sixth E
Sisth - Seventh E Sixth - Seventh E

Figure 8. Updated Results Display After Changing All LOS Criteria
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Figures 9 through 12 show some additional screen shots for HIGHPLAN and FREEPLAN
loaded facility files.

CORPLAN - [Facility Data] H=1E3
File Yiew Help

D2 E SR S

Facility Properties 1 Faclities Fieport
HIGHFLAN Facilty File Names Tepe  Dir Study Period Facility Mame Class Segments
" |5:\Projects\LOSPLANSCorPlan [HP [ME | K100 |Highway 1 |1 [N
“  |5:\Projects\LOSPLANYCorPlan [HP | NB | K100 |Highway 2 [1 [N
| | | | | [
« | | | | | |
| | | | | |
c | | | | | |
Yiew Report
Edit Inputs

Figure 9. HIGHPLAN Files Loaded Into Facility Properties Screen
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ORPLAN - [Facility Data]
File Yiew Help

D2 E SR S

Facility Properties T

| T HIGHPLAN

HIGHPLAN Faciity File N Avg
AGy FHe T ames wic  PTSF Speed %FFS  LOS

" |5:\Projects\LOSPLANAColan |0.45 |908 |420 |74 | C

*  |5:\Projects\LOSPLANAColan |056 |91.5 |404 734 | D
|
|
|
|

|
|
|

Open File

Yiew Report

i

Edit [nputs

Figure 10. Facilities Report Screen for Loaded HIGHPLAN Files
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CORPLAN - [Facility Data] |Z”E|rz|
File Yiew Help

D2 E SR S

Facility Properties 1 Faclities Fieport

FREEFLAM Facility File Mamesz

o
Fer
o

Type  Dir  Study Period Facility M ame
|5:Projects\LOSPLANACorPlan |FF | EB

3 Seqments

T

k100 |Sam|:ule Freeway

CHEEHE
HHHEE

[ D B B B

Yiew Report

Edit [nputs

Bt

Figure 11. FREEPLAN File Loaded Into Facility Properties Screen
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CORPLAN - [Facility Data]

File Yiew Help

D2 E SR S

Facility Properties | Facilities Report

|  rREEPLAN |

FREEFLAM Facility File Mamesz

T

Drensity Speed LOS
|5:Projects\LOSPLANACorPlan | 126 | B7.6 F

[ D B B B

Open File
Yiew Report

Edit [nputs

i

Figure 12. Facilities Report Screen for Loaded FREEPLAN File

The current version of CORPLAN is included on the enclosed CD.
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EESARTPLAN: Urbanized Area - [General Facility Daka] -0l x|
File DataInputs Yiew Help
Dllﬁ"rlﬂl 5'@.' Iﬁ#ll "Usll | Untitled.xml

General Facility Data

— Description
Road Mame IArcher Blwd.

Peak Direction IEastbound ﬂ
Study Period |K1 oo j

[

kultimadal Facility Data

Clasz

Posted
Speed

— Roadway Yarnables

Area Type IUrbanized 'I

# Thru Lanes
[Both Directions]

Median Type IHestrictive "I

Left Turn Lanes I~

Il 7

5w

—File Information
Analpst |55/

Analysiz Date |5£1 12003

Agency |LIF-TF||:

District IGainesviIIe, FL

User Mates |June 2003 Release

D factor

— Traffic Yariables

AB0T | 20000 FHF
% Turnz Local Adj. I
K. factar I 0.095 Ecl Lanes I 12 Factlor 0D

Baze Sat.

Flows B ate I 1300

0925

% Heawy

0.5 Yehicles

I— Adj. Sat. I_
&l Flow Fiate 22

— Control ¥arniables

Contral Type I Semiactuated ¥ I

Arrival Tope |4 EycleLengthI 120 Throughgx’CI 044

Signalz/Mile I 300

| User Motes

Acceptable Range: 4

Figure 13. ARTPLAN General Facility Data Input Screen

EES ARTPLAN: Urbanized Area - [MultiModal Facility Data] o ]
File DataInputs  Wiew Help
Dlﬁ;lﬂl @llﬁl =H=|| '-05|| | Untitled.xml

General Facility Data

Multimodal Facility Data

— Bicycle/Pedestrian/Bus

Paved Shoulder/Bicycle Lane v

Dutside Lane Wwidth I Specify Width

Sidemalk I~

Sidewalk /R oadway
Separation

j|1n

Pavernent Condition IUnde&irablE 'I

IAdiacent "l

Sidewalk/Roadway Protective Bamier W

Obstacle ta Bus Stop rd

Bz Frequency
[Busez/Hour)

[ =
[ =

Bz Span of Service
[Hours/Day]

| Bike Lane Prezent?

| /

Arcceptable Bange:

Figure 14. ARTPLAN Multimodal Facility Data Input Screen
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EESARTPLAN: Urbanized Area - [Intersection & Segment Data] — 1O x|

File DataInputs Yiew Help

D=|d Sl tog| =] | Untitiedxmi

Edit Intersection & Segment Data ] Multimodal Segrment Data
Int. Cross Street [ Interssction [‘:\a{am—SBgmenl — Hourly Free
mival Excl  EFE L )
# MName Cycle ofC Type La“r::es Lanes || Length AADT 3';" 5F|I32:d Mﬁlljl;zn
1 |First
2 :SI:CD”E' : 1“5: 040:3 j: 12:2 — 11760 ] 0000 1563 |50 xffNore =]
3 |Thid [ 110] 0.42|4 S j | 132D| 31005| 1620 [50 =] [Nore =]
4 [Foutn =l nl44 FE ek j [ 2000 [ s2000 | 1872 [50 x| [NonResti =]
5 [Fifth e 0.45 =l 4 j | 1760 | 30000 | 1588 [85 x| [Nonesti ¥
6 [5uth = u.4u e j | 1500 | 28000 | 1483 [55 | |Restictive ¥ ]
7 [Geventh m[osfs =] [ j | 1760 | 28395 | 1515 [55 =||Restictive ¥ ]
. = - -
g | | TE = | | | [ =] =l
= i1 I A [
g I | o e o s
o I rar r3
+/- Segment
;l il Apply General Facility Data ... |

|I:mss Street Mame Acceptable Range: 4

Figure 15. ARTPLAN Intersection and Segment Data Input Screen

FESARTPLAN: Urbanized Area - [Multimodal Segment Data] ] 4

File DataInputs  Wiew Help

Q@lﬂl @l&l Eli I"35|| | Untitled.xmi

Segment Data T Multimodal 5egment D ata
- Segments Faved Shoulder/Bicpcle Lane v
& R
utside Lane widt Specify width = a
¢ [Gecond - Thid  Spoci widh Y
 Frrd Faath Pavemnent Condition IUndesirabIe vl
¢ [Fouth-Fifth Sidewalk v
¢ [Fifth - Swh Sidewalk /R oadway Separation I.t’-‘-.diacent 'I
" [Sisth - Seventh Sidewalk/Roadway Pratective Barrier v
) I:l Obztacle to Buz Stop v
R SusFroquercy -
e |:| Busz Span of Service |1 7 3;
Apply Multimodal
Facility Data Bicycle/Fedestrian/Bus 1 Pedestrian Subsegments

| Arcceptable Fange: 4

Figure 16. ARTPLAN Multimodal Segment Data Input Screen (Bicycle/Pedestrian/Bus)
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EESARTPLAN: Urbanized Area - [Multimodal Segment Data] — 1O x|

File DataInputs Yiew Help

D=|d Sl tog| =] | Untitiedxmi

Segment Data T Multimodal Segment Data

% of Segment
— Segments

1 2 3
o FiSeond || 5 [0 [i5 | 2 3
e e | = R
C M Fouth ]| [s0[e0 [ | Seerek ¥ i v
¢ Foutrit || fioo [ [
CRmhsh || [ 25 [0 | Sopmon o JAdieent ] [Tycal o] [wide ]

C [ Seventh ] || [50 oo [
o — Sidaual/Rosd

I @ v v
o I
c——lrrr

Apply Multimodal
Facility Diata Bicycle/Pedestrian/Bus J_

Pedestrian Subsegments

| Acceptable Range: 4

Figure 17. ARTPLAN Pedestrian Subsegments Data Input Screen

EES ARTPLAM: Urbanized Area - [LOS Results] =101 x|

File Datalnputs Wew Help

Qlilﬂl @l&l El#ll "Osll | Untitled.xml

Automobiles 1 Multimodal
ce Thru Mymt e Control  Intersection  Speed Segment

gments Flow Rate Delay Approach LOS [mph) LOS
[1482 [Ti5 [ioiee [ F [81 [F
[ 1578 [Tie" [oo# [ F [73 [F
[e3 [711 [78 [ E [113 [F
[ 1458 [82 [14a [B [ 308 [ B
[1423 [0 [ [ B IEX [E
[T [ B¢ [B581 [ A EE [ &
I | | | | | |
[ ] | | | | | |
] | | | | | |

Auto Speedl Auto LOS | F™
Arterial Length I 1.8

=== |Intersection capacitylies] are exceeded for the full hour; an operational
level analyziz tool is more appropriate for thiz situation.

| Acceptable Range: ”7//:

Figure 18. ARTPLAN Results Screen (Automobiles)
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EE4ARTPLAN: Urbanized Area - [LOS Results] 1ol x|
File DataInputs Yiew Help
D[ |E| 2[R 5[ | Untitied am
Automobiles | Multimodal '
— Bicycle — Pedestrian —Bus
LOS SubSegment  LOS E5 0a
~ Segments Seqg Gcome 1 2 3 Seng Score Geq Buses
[First - Second | | D 3.0 ID D |Cc |D |353 | B |5.29
[Second - Third | [ I3 o o o [o Jaez | B |529
[Third - Fourth | [D [3m4 [ o[ [o [3% [ [s529
[Faurth - Fifth | [ [373 fc | | |cC |24 | & |695
[Fifth - Sisth | [0 [3e8 fc o [p [D [357 | & |EBRl
[Siuth - Seventh | [0 |27 o o | | © |24 | & |B95
| | I I { I A | |
| | I I | A | |
| | I I | e | |
) — Bicycle LOS I 1] Pedestrian LOS I D Bus LOS I &
Artetial Length [ 1 Score [ 377 Score [ 363 Adi Buses [ .05
| Arcceptable Range: | v

Figure 19. ARTPLAN Results Screen (Multimodal)
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Maximum Service ¥olumes - Urbanized Area

Automobile T Bicycle T Pedeztrian T Bus ]
A | 8 | c | b | E |
Lanes Hourly Yolume in Peak Direction
1 | = | 330 | B0 | Fa0 |
2 | = | 7al | 1420 | 1510 | e
3 | * | 1180 | 2160 | 2270 |
4 | e | 1620 | 2830 | 3030 | s
= | = | ga0 | 1450 | 1550 |
Lanes Hourly ¥olume in Both Directions
2 | = | 540 | 1230 | 1380 |
4 | i | 1350 | 2580 | 2750 | e
G | * | 2140 | 3920 | 4130 |
g | i | 2940 | 52h0 | 5510 | i
= | = | 1550 | 2710 | 2820 |
Lanes Annual Average Daily Traffic
2 | = | E200 | 12900 | 14500 |
4 | i | 14300 | 27200 | 23000 |
G | e | 22600 | 41300 | 43500 |
a | = | 21000 | BR300 | Ba000 |
= | = | 16300 | 28500 | 29600 |

* Service Yolumes for the specific facility being analyzed, based on
the number of lanes appearning in the segment data zcreen.

* Canniot be acheived using table input value defaults.

“=* ot applicable for that level of service letter grade.
See generalized tables notes for more details.

Close |

Maximum Service ¥olumes - Urbanized Area

Autarnobile T Bicycle T Fedestrian T Bus ]
A | 8 | c | b | E |
Lanes Motor Yehicle Hourly Yolume in Peak Direction
1 | i | 150 | 340 | =340 | i
2 | 180 | 300 | E70 | *B¥0 |
2 | 260 | 450 | 1010 | >1010 | e
4 340 B0 1340 »1340
= 210 360 a20 820
Lanes Motor ¥ehicle Howrly ¥olume in Both Directions
2 | = | 280 | E10 | =B10 |
4 | 320 | BA0 | 1220 | 1220 | s
G | 430 | az20 | 1830 | »1830 |
g | E40 | 1100 | 2440 | 2440 | e
= | 3a0 | EA0 | 1500 | >1500 |
Lanes Annual Average Daily Traffic
2 | e | 2900 | E400 | >B400 | s
4 | 3400 | 5800 12900 | »12300 |
6 | 5100 | 6700 | 19300 [ 19300 [ =
a | E700 | 11600 | 25700 | 28700 |
= | 4000 | E200 | 15800 | =15800 |

* Service Yolumes for the specific facility being analyzed, based on
the number of lanes appearning in the segment data zcreen.

* Canniot be acheived using table input value defaults.

“=* ot applicable for that level of service letter grade.
See generalized tables notes for more details.

Close |

Figure 20. ARTPLAN Maximum Service Volumes Screen
(Automobile)
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Figure 21. ARTPLAN Maximum Service Volumes Screen
(Bicycle)




Maximum Service ¥olumes - Urbanized Area

Autorobile T Bicpcle T Pedestrian T Bus ]
A | 8 | c | b | E |

Lanes Motor Yehicle Hourly Yolume in Peak Direction

1 | = | 130 | g0 | sE10 |

2 | i | 240 | 1210 | » 1210 |

3 | = | 3an | 1820 | » 1820 |

4 | i | a00 | 2420 | » 2420 |

= ] = | =0 | 1430 | »71490 | =
Lanes Motor Yehicle Hourly Yolume in Both Directions

2 | = | 230 | 1110 | » 1110 |

4 | = | 460 | 2200 | » 2200 | e

G | = | B0 | 330 | » 3310 |

g | e | 920 | 4410 | > 4410 | s

= | = | BE0 | 2710 | » 2710 |
Lanes Annual Average Daily Traffic

2 | i | 2400 | 11600 | > 11600 |

4 | = | 4800 | 23200 | » 23200 |

[ | = | 7200 | 24800 | » 34800 |

g | = | 9600 | 4E400 | > 46400 |

* | = | 5900 | 28600 | » 28600 |

* Service Yolumes for the specific facility being analyzed, based on

the number of lanes appearning in the segment data zcreen.

* Canniot be acheived using table input value defaults.

“=* ot applicable for that level of service letter grade.
See generalized tables notes for more details.

Close |

Maximum Service ¥olumes - Urbanized Area

Autormobile T Bicycle T Pedeztrian T

Buszes Per Hour in Peak Direction

_a | 8 | c | D | E |

[>700 [ >5.00

[>=400 [ »=300 | >=2.00

Buszes in Study Hour in Peak Direction [Daily]

[:667 [ »47%6

nlike service volume tables for other modes:

All numbers shown are in kerms of buses per hour
anly for the study hour in the single direchion of
higher traffic flow: and

The daily reporting table incorporates the daily
vanable bus span of service, and excludes the
planning analyzis hour Factaor [K] and the
directional distribution factar [0,

[>=381 [»>=286 [ »>=1.90

Close |

Figure 22. ARTPLAN Maximum Service Volumes Screen

(Pedestrian)

28

Figure 23. ARTPLAN Maximum Service Volumes Screen

(Bus)
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Figure 25.

HIGHPLAN: Two-Lane Facility Anlaysis - [Transitioning/Urban Areal - |EI|5|
File Wiew Help
Untitled. xml

DE 2 2w = |

Facility Data and LOS

— Description
FoadMame  [SR-24
From/To |5 75th / 5w 122nd

Analyziz Type IFaciIit_l,J 'I
Peak Diraction IWestbound "I
Study Period IK'I i} "I

— Hoadway VYariables

Area Type ITlansitinning.n"Ulbar 'I I™ Median

¥ Left Tum L
#of Lanes (both i) [2 7] ) L Tu s ae

Posted Speed [50 =] FFs| 5 *MNoPassing ™5

T Service Wolume Tables

[~ Passing Lanes

Termain ILeveI "I Spacing [mi I ]

— File Information
Bnalyst |58W‘ District |I3ainesvi||e, FL

Date IE.I"‘I 1/2003

Agency |UF-TRC
User I.June 2003 Releasd

— Traffic Wariables
AADT | 10000 PHF k)]

K. factor I 0096 % Heavy

Wehicles
Dractorl 0.55 Capacity | 1371

Baze Capacity 1700

Local &dj. Factor I 0.95

Motes
— Results
v/c % Time Spent Average % Free
Hatio Uy Following sele Speed . Flow Speed 816 LOS I =
| Uzer Motes Acceptable Bange: 4

Figure 24. HIGHPLAN Main Screen Showing Two-Lane Inputs and LOS Results

HIGHPLAN: Two-Lane Facility Anlaysis - [ Transitioning/Urban Area] - |EI|5|
File View Help
D|g’:|ﬂ| §|&| E|"°s| | Untitled.xml
Facility Data and LOS T Service Yolume Tables:
— Hourly ¥olume in Peak Direction — Hourly ¥olume in Both Directions
— Service Yolumes — Peak-Hour Bidirectional Service Yolumes
Lanes LOS 4 LOSE LOSC LOSD LOSE

Lanes LOS A LOSE LOSC LOSD LOSE

1 | 150 | 390 | ERD | 830 | 1200 2 | 270 | Faltl | 1140 | 1620 | 2180
— Maximum v/c Ratio —Annual Average Daily Traffic
lanes LOSA LOSE LOSC LOSD LOSE lanes LOSA LOSE LOSC LOSD LOSE

103 [033 [05 [074 [100

2 [300 [&100 [73600 [78500° [ 24500

Acceptable B ange: Y

HIGHPLAN Maximum Service Volume Tables Screen (for Two-Lane)

University of Florida—Transportation Research Center
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Figure 27.

Ef] HIGHPLAN: Multi-Lane Facility Analysis - [ Transitioning/Urban Area]
File Wiew Help

=10l x|

D[z |H| Sl |

Untitled. xml

Facility Data and LOS

— Description
RoadMame  [U5-441
From/Ta |5R-331 / 5w Grd e

Analyziz Type IFaciIity 'I
Feak Direction IWestbnund 'I
Study Period |K1 ag 'I

T Service Wolume T ables

— Hoadway ¥ariables

&rea Type ITransitinningx’Urbar 'I I Median

¥ Left TuinlL
#of Lanes [both di) [4 ~| & et Tl

Temnain ILeveI 'I
Posted Speed |5|J vl FFSI 55 Zones

[~ Passitig Lanes

Spacing [mi] I RPE

% Mo Pazzing

— File Information
Analyst |SSW Diztrict |I3ainesvi||e, FL

Date IE.-"'I 12003
Agency [UF-TRC
User I.June 2003 Fieleaze

— Traffic Wariables
AADT | 30000 PHF 0.5

L o
Dfactorl 0.55

Baze Capacity 2100

Lacal Adj. Factar I 95

Capacity 1634

Motes
— Results
¥/c . Average % Free
e 0ol Dl 195 Speed 550 Flow Speed it LOS I C
| Uszer Motes Acceptable Range: 4

Figure 26. HIGHPLAN Main Screen Showing Multilane Inputs and LOS Results

HIGHPLAN: Multi-Lane Facility Analysis - [ Transitioning,/Urban Area] - |EI|£|
Eile Wiew Help
Untitled. xml

D@l 2l =2lsl= |

Facility D'ata and LOS

T Service Yolume T ables:

— Hourly ¥olume in Peak Direction

— Service Yolumes
Lanes LOSA LOSE LOSC LOSD LOSE

2| 380 | 1530 | 2300 | 2380 | 3330

3[ 1870 [2390 [ 3460 [ 4470 [ 5080

4 [1960 [ 3180 [ 4610 [ 5380 | 6ve0

— Hourly Yolume in Both Directions

— Peak-Hour Bidirectional Service Yolumes
Lares LOSA  LOSE LOSC LOSD LOSE

4 [1730 [2300 [ 4130 [ 5420 [ 6160
g [ 2680 [23a0 [ G280 [€730 [ 9240
g [3570 [57a0 [8380 [To8a0 [12320

— Mazimum v/c Ratio
Lanes LOSA LOSE LOSC LOSD LOSE

2[ 023 [04 [0e8 [o88 [ 100

3[ 028 [04 [0e8 [os8 [ 100

4023 [047 [0e8 [o88 [ 100

—Annual Average Daily Traffic
Lanez LOS A LOSE LOSC LOSD LOSE

4 [78600 [30200 [23600° [56500 | 64200
6 [2ra00 [45200 [€5500 [B4v00 [ 96200
8 [37200 [60300 [67300 [172300 [128300

Acceptable Range: v

HIGHPLAN Maximum Service Volume Tables Screen (for Multilane)

University of Florida—Transportation Research Center
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W FreePlan - Transitioning/Urban Class 2 - [Define Facility]
File Inputs Results Defaulks Help

D|E H 2[4 =¥ s E

Freeway Mame ||_;-'5 Analysiz Direction (5 ,thbound =
From |Gainesville Peak or Off Peak  [pea) Direction -
To |Dcala Study Period ’m
Analysis Date lm User Notes (7152 canrld
Analyst |SSW
General Freeway Characteristics Traffic Characteristics

Area Type [Transitioning/Urban - AADT 55000 @
Class m K Factor 01 @
D Factor| 055 [

Number of Segments (1)

Freeway Input Yolume 3025 @
Posted Speed (mph) |7 @ Peak Hour Factor IT @

Humb f L __lv Percent Heavy ¥ehicles li
[Bg:'lll Sz.gcu:::]s e Entering First 5egment e
Local Adjustment Factor 0.95

Figure 28. FREEPLAN Facility Data Screen

! FreePlan - Transitioning/Urban Class 2 - [Segment Information]

File Inputs Results Defaulks Help

sl E

Influehice

[Seq Mo From | To | Type | Length  Area [#lanes | FFS  |Temain

[ 1] 1 | 2 |Basic Segment »| 3| P ~lm - -]

[ 2 ] 2 [ 3 [ Diamand | 2eE0 | I | EdtDiamond |
BEN 2 [ 1 [Basic Segment ~| 3| [z =l =L -]

B 4 5 Interchange  w| 2280 | [ ~lm L -] E dit Interchange |
| 5 | 3 B B azic Segment ll 3 | |3 j|?5 le j

[ & | g | 7 |Patial Cloverlea ~| 960 | B <[5 =l <] EdtPatial Clovedeat |
| 7 | 7 | g |BasicSegment ll 3 | |3 j|?5 le j

[ & | B [ 5 |Ful Clowerleat  ~| 4320 | B =B ~lc <] EdtFullClovedes |
BER ] [ 10 [Basic Segment ~| 3 | 3 x5 b =]

[ 10 [ 11 [OnRamp  ~| 1500 | [ =l ~L -] Edit On Ramp

Figure 29. FREEPLAN Segment Data Screen
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Interchange Properties Interchange Properties

Segment 2 Segment 4
Diamond Interchange [Unknown Design)
. \ - Distance [ft]
/ \ 3
~ ~ N
. L wh o oz \>L |
- StHiis W\\
. Lanes [1 = %
wph
ZHY's
Lanes
Cancel Y e W (T I Cancel | Save and Cloge
Interchange Properties Interchange Properties
Segment Segment 8
Partial Claverleaf Full Cloverleaf
/ % \
T DEETEE * ____C:-Dmtance [ﬂ]»/D_______
= 1640 1640
@7\ — Aux-Lane [ ound
\ wph 03 veh {203
wph  [303 ZHVs g0 #His [ap ]
ZHvs (g Lare: [1 Lanes |1 1 -
Lanes [{ -
wph 303
ZHvs [qp #Hvs lqp
Lanes |1 « Lanes |1 «
Cancel | [ Save and Closs | Cancel | [[Saveand Close |
=, S5ingle Ramp Data u. S5ingle Ramp Data g@@
Segment 10 Seqgment 10
Single Off Ramp Single On Ramp
N |
A ‘ |
- ~ | N
WPH 303 ‘ YPH 303 -
ZTucks g \ ZTrucks (97 | s e
Lares [1 - \ ‘ Lares [1 « | Vi
% ||l'
Cancel | Save and Close | Cancel | Save and Close |

Figure 30. FREEPLAN Interchange Data Specification Screens
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= Toll Plaza Data M=E3

Segment 10

Miw of Lane Types at Taoll Flaza
Mumber of Manual Lanes -

Mumber of Sutomatic Lanes (4 «

Murmnber of Dedicated &% Lanes 4 -

Automatic: Wehicle [dentification [&41] Participation

Percent A4 Participation o5

Cancel | Save and Cloze |

Figure 31. FREEPLAN Toll Plaza Data Specification Screen

®! FreePlan - Transitioning/Urban Class 2 - [Results]
File Inputs Results Defaults Help

0333 5% «E
Seagment From - Ta Walume Speed Density LOS Capacity Worst Caze
1 1_2 [ 226 [ 70 [156 [B [ B218
2 | 2_3 | 2025 [ E37 [ 158 [ B [ S873 R
3 3_4 [ 2025 [ 70 [156 [B [ B218
4 | 4.5 [ 2025 [ ey [158 [B [ o873 i
5 5 6 [ 2025 [ 70 [156 [B [ 218
B E_7 [ 2025 | G394 [ 164 [ B [ =873 Yiew
7o 7_8 [ 2025 [ w0 [156 [ B [ E218
8 | 8_3 [ 2025 [ vz [156 [B [ B218 Yiew
g | 3_10 [ 2025 [ 70 [156 [B [ 218
n | 10_11 [ 20258 [Eeo0 [ 178 [B [ E045 Wi
Facilitywide MOE
Class 2 ,W IW IT

Area Type: Tranzitioning/Urban Speed Dersty  LOS

Figure 32. FREEPLAN Results Display Screen
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= Worst Case g|
Off Bamp [nfluence Area Segment§8
Speed [
Detizity NG
Las =
wic Ratio 055

Cloze |

Figure 33. FREEPLAN Worst Case Results Display for Interchange Ramps

. Service Volumes E@@

FACILITY SER¥ICE YOLUMES
Area Tepe: Transtioning/Urban  Class: 2

A | Cc D
Lanes Peak Hour ¥Yolume Peak Direction
2 | 1290 | 2120 | 2870 | 3400 | 3780
3 | 2000 | 3290 | 4460 | 5290 | 5870
4 | 2710 4460 6050 7170 7960
5 | 3420 | 5630 | 7640 | 9050 | 10050
b | 4130 | 6800 | 9230 | 10930 | 12140

Lanes Peak Hour ¥olume Both Directions

4 | 2350 3850 5220 6180/ 6870
6 | 3640 5980] 8110 9620] 10670
8 | 4930 8110 11000 13040 14470
10 | 6220 10240| 13890 16450 18270
12 [ 7510 12360| 16780 19870 22070

Lanes AADT

4 | 23500 38500 52200 61800 68700
6 | 36400 59800 81100 96200 106700
8 | 49300 81100 110000 | 130400 | 144700
10 [ 62200 102400 | 138900 | 164500 | 182700
12 [ 75100 | 123600 | 167800 | 198700 | 220700

Figure 34. FREEPLAN Maximum Service Volumes Screen
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APPENDIX B:

LOSPLAN COMPONENT PROGRAM REVISION HISTORIES
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ARTPLAN Revision History

Version 5.1.0 (official release, June 2003)

= Another revision to the sequence of inputs for the segment (auto) screen
0 Added median type input to segment screen
= For files created with a previous version, the segment median type will be
defaulted to that specified for the general facility median type

= Upper limit of % turns from exclusive lanes (PTXL) was changed from 45 to 65 for
segment data input screen. Facility data input screen was left at 45%, but the status bar
text now indicates that up to 65% can be entered in Segment screen.

= Added tool tip text to ‘Adjusted Sat Flow Rate’ input field, indicating the factors that
influence this value.

= A new entry on the service volume tables form that indicates service volumes
corresponding to an arterial with an unbalanced number of lanes between segments
o0 This was also added to the formatted report (this required expanding printed
report to 5 pages)
0 Added a label indicating the area type to the title bar of the service vols form
0 Some minor cosmetic enhancements were made to service vols form

= Additions/revisions to formatted report
0 Added: Program name, program version, segment median type
0 Re-ordered segment data fields to match with Ul
0 Added segment number and ending cross street name for segment in segment
input summary section
0 Revisions to formatted report for ‘no sidewalk’ selection -> ‘N/A’
0 Asterisk text from service volumes screen added to print preview/formatted report

= Linking to FDOT website from Help menu (LOS Handbook) and About ARTPLAN
dialog box

= Minor revisions to On-line Help file
= Added logic to now determine whether user needs to be queried about saving data

= Added logic to file open/reading code such that a saved file with more than 9 segments
will not bomb program—extra segment information just gets ignored.

= Added logic to check for over-capacity conditions for the full hour (1/PHF) on any
segment and a corresponding warning message.
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Replaced custom XML reading routine with Microsoft’s XML reading utility (MSXML
version 4)

Added remote automation capability (i.e., program can be called remotely and
manipulated from another application). This can be accomplished with a command line
instruction and parameters. Documentation on this capability will be forthcoming.

Added batch file processing capability (i.e., many data files can be automatically
processed by HIGHPLAN, for LOS results)

Version 5.0.4 (test release)

Re-ordered individual field restore defaults buttons to match re-ordering of segment input
fields from previous version

Minor revisions to On-line Help file

Fix to calculations which resulted in program crash when all segment g/C values were set
equal to 1.0

The upper limit of peak hour volume was changed to 5000, regardless of total number of
lanes. This will generally keep the AADT value from exceeding its upper limit of
100,000. (Is this the right version?)

For example, 5000/0.1 (K) = 50,000 -> 50,000/0.5 (D) = 100,000

Version 5.0.3 (test release)

Rearranged input controls on segment data input page to correspond with sequence of
roadway, traffic, and control variables shown on facility data input form

Re-organized the formatted report so that the automobile inputs and LOS were grouped
together, and likewise for multimodal

The cross-street names were added to the printed report, in lieu of just a segment number

The signals/mile input on the general facility data input screen and printed report now
shows 2 decimal places
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Bug Fixes

#1: Wrong error message appeared when a character was entered into the Local Adj. Factor box.

#2: Program allowed you to save a file with invalid data entered for hourly volume (segment
data screen).

#3: Can input a value between 1 and 5 in the # of Dir. Lanes box without using arrow buttons,
but using arrow buttons, can input a value between 1 and 4. Changed to allow a maximum of 4
directional lanes with arrow button.

#4: NOTE: This bug caused the program to crash. When trying to open a saved file with the
Class Type as Signal, a fatal error message appeared.

#5: If Median Type was set to “Non-Restrictive’ or ‘None’ and then the results were calculated,
upon returning to the General Facility Data page the Median Type was reset to Restrictive.

#6: NOTE: This bug caused the program to crash. An error message appeared when trying
to open a saved file with either the ‘&’ or the ‘<’ and *>’ characters in any of the information
boxes. These characters are generally invalid for XML purposes. If you really need to use these
characters, use the following syntax, append ‘&’ with ‘&amp;’ and ‘<’ or >’ with “>glt;’.

#7: Could type in any number or character into the Class box and perform a LOS analysis.
#8: NOTE: This bug caused the program to crash when the program was set with these
parameters: Area Type as Transitioning/Urban, Median Type as Non-Restrictive, Class as I11.
Save the file, close, and then reopen it. An error message appeared and clicking OK shuts the
program down.

#9: In Multimodal Segment Data, specifying Outside Lane Widths in segments 2 and 3 and then
saving, it didn’t save the inputs and overrode with values of 8 in these segments.

#10: The Help file isn’t running from the pull-down menu. A shortcut on the desktop is created
to get the Help file to work properly. This is a problem with the installation routine (fixed in the
non NT-compatible version, not in the other version yet).

#11: Signal control type field did not link to appropriate Help file section.

#12: After clicking OK on the error message that appeared after inputting a K-factor out of
range, the default value that was in the K-factor box reverted to an incorrect default value.

#13: Print Preview gave an error when a control input values contained the ‘&’ character.

#14: The Print Preview was not displaying the End Intersection value correctly.
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#15: Some incorrect default values were displayed when the forms Genlnput, Seginput, or
MultiModal were displayed.

#16: When an alpha character was inputted into the *Outside Lane Width’ control and then the
user tried to tab out, it gave the wrong error message.

#17: After performing an LOS with the Class box on Signal and the Area Type on
Transitioning/Urban, an error message appeared when the user clicked back on the Edit Facility
Data icon.

#18: When you saved a file with the Class control set to Signal, closed the file and then opened
it, the Segment Button was enabled.

#19: When you increased the number of segments to the maximum and then clicked on the
Restore Defaults Button, the Add Segments Button was disabled even though the number of
segments is less than the maximum. The reverse situation was also true for the Remove
Segments button.

#20: When you click on the LOS button, the Service Volumes Button gets enabled. When the
Print Preview Form was invoked, the Service Volume Button was still enabled. This button
should only be enabled when the user is viewing the LOS results.

#21: Fixed an error related to the sequence of file saving, closing, and then re-opening that
resulted from a combination of rural area type and signal class inputs.

Version 5.0.2 (test release)
= Several user interface refinements, particularly with respect to data input validation

= Fixed a bus LOS calculation problem

Version 5.0.1

= |nitial test release
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HIGHPLAN Revision History

Version 1.1.0 (official release, June 2003)

Level of Service results no longer appear upon start-up of the application, the LOS button
must now be pressed to display results. This resolved an issue with the updating of the
service volumes screen, in addition to a couple of other minor user interface issues.

Added logic to now determine whether user needs to be queried about saving data

Additions/revisions to formatted report
0 Added: Program name, program version, peak direction, study period, analysis

type
o0 Fixed problem with the displaying of number of lanes for service volumes
o0 Fixed print preview problem for initial display of level of service MOE’s

Moved “Analysis Type’ input from the ‘Roadway Variables’ section to the ‘Description
section

Changed the label ‘Adj. Capacity’ to just ‘Capacity’

Added tool tip text to ‘Capacity’ input field, indicating the factors that influence this
value.

Incorrect tool tip text for ‘Base Capacity’. Text Removed.

Changed ‘FFS’ field to user editable. Set the allowable range to 40 — 75 mph.
Changed ‘Date’ field to user editable

Re-ordered screen view and LOS toolbar buttons

Minor revisions to status bar text descriptors

Minor revisions to On-line Help file, including context specific topic indexing
Changed the following XML file tag names (Note: Data sets created with previous
versions of HIGHPLAN will not read with this version unless the following tag names

are changed).

<Class_ HCM> — <HighwayClass HCM>
<PropPassingZone> — <NoPassZonePct>
<HVPcnt> —» <HVPct>
<AverageTravelSpeed> — <AvgTravelSpeed>

O O 0O

University of Florida—Transportation Research Center 40



Updates and Enhancements to the LOSPLAN User Interface and Computational Procedures

= Linking to FDOT website from Help menu (LOS Handbook) and About ARTPLAN
dialog box

= Added remote automation capability (i.e., program can be called remotely and
manipulated from another application). This can be accomplished with a command line
instruction and parameters. Documentation on this capability will be forthcoming.

= Added batch file processing capability (i.e., many data files can be automatically
processed by HIGHPLAN, for LOS results)

= Fixed bug that was defaulting passing lane spacing to 2 miles, even when no passing
lanes were present

= Only two digits were being accommodated for % No Passing Zones, so an input value of

'100" was being truncated to '10'. Thus, in version 1.0.4, the results were much more
optimistic than they should have been for an input of 100% No Passing Zones.

Version 1.0.4 (test release)

= Minor revisions to On-line Help file
= Minor revisions to status bar text descriptors

Version 1.0.3 (test release)

Bug Fixes

#1: Could input any type of character in the % Heavy Vehicles box and % No Passing Zone box
with no error message appearing.

#2: You were allowed to save a file with invalid characters in various input controls.

#3: Could get results after performing a LOS with an invalid character in the % Heavy Vehicles
box.

#4: Could get different results after performing a LOS with invalid characters in more than one
entry box (i.e. % No Passing and % Heavy Vehicles) than with an invalid entry in only one entry
box (as above error).

#5: In certain situations, the program hung when changing some parameters after the program
was idle for an extended amount of time.
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#6: The LOS and Service VVolumes icons did not function with 4, 6, or 8 lanes selected, but did
work with 2 lanes selected.

#7: If a parameter (such as Terrain) was changed, the Passing Lanes box stayed checked but the
Spacing box turned gray. The Passing Lanes box had to be unchecked, then rechecked for the
Spacing box to be activated.

#8: The User’s Guide under the Help menu did not execute. This is a problem with the
installation routine (fixed in the non NT-compatible version, not in the other version yet).

#9: Clicking on the LOS icon immediately after entering a value not within range for any
parameters still showed results at the bottom of the screen.

#10: The F LOS value was missing when you manipulated the parameters for multilane (only)
facilities for failing conditions.

#11: When an invalid character was input into the % Heavy Vehicle field, the program input a
value of zero in the Adj. Capacity field.

#12: A LOS evaluation could be performed with the % No Passing and % Heavy Vehicles
boxes empty.

#13: NOTE: This bug caused the program to crash. Characters could be entered after
numerical values in the AADT, Base Capacity, % Heavy Vehicles, and % No Passing Zone
variable fields.

#14: For multilane, No-passing Zone is “N/A’. This caused non-numeric error checking
problems.

#15: The Left Turn Lanes value (Yes or No) was not being read from a saved data file. The
value always defaulted to unchecked (No).

#16: The Posted Speed box sometimes disappeared after opening a saved file.

#17: NOTE: This bug caused the program to crash. An error message appeared when trying
to open a saved file with either the ‘&’ or the ‘<’ and *>’ characters in any of the information
boxes. These characters are generally invalid for XML purposes. If you really need to use these
characters, use the following syntax, append ‘&’ with *&amp;’ and ‘<’ or *>” with “>glt;’.

#18: Any number up to 999 and any character could be typed in the Posted Speed box. A LOS
inquiry could still be performed with the invalid number or character in the box.

#19: The Posted Speed values listing was reversed for the 2—lane and multilane conditions. Due
to the 2-lane posted speed values being shown for the multilane situation, this caused the base
saturation flow rate to be incorrect for certain speed selections.
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#20: NOTE: This bug caused the program to crash when you opened a file after saving and
closed the specific file (using File and Close). Upon opening the file, a fatal error message
appeared.

#21: Upon closing a file that was opened from disk, the dialog box asking to save changes did
not appear.

#22: The default passing lane spacing was changed from “0’ to ‘2.

Version 1.0.2 (test release)

= Several user interface and calculation refinements

Version 1.0.1 (test release)

= |nitial release
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APPENDIX C:

BATCH PROCESSING INSTRUCTIONS
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The Batch Processing utility has been provided to allow users to process multiple ARTPLAN,
HIGHPLAN, or FREEPLAN input files. The following sequence of events will be automatically
performed on each file in a group of selected files: 1) the inputs from the file will be loaded into
the corresponding LOSPLAN program; 2) the results will be calculated for those inputs; and 3)
the results will be saved back into the original file.

The Batch Processing utility can be selected from the ‘File’ menu of any of the three LOSPLAN
programs. Figure 35 below illustrates this for the ARTPLAN program.

-E-ARTPLAN: Urbanized Area - [General Facility Data] - |I:I|i|
File Datalnputs Yiew Help

New Chrl+M El L°5|| | Untitled.xml

Qpen. .. Chrl+i
Close b Data 1 Multimodal Facilty Data
Save Chrl+5

— Hoadway ¥Yanables

Save As. .,
= . # Thru Lanes
Print... Chrl+P Arza Type ILI’l:'E""'ZE':I j [Bath Directions)
Print Preview j" Clasz Il =~ Median Type IFlestriu:tive "I
Batch Processing. .. vl g;zt:g 45 - Left Turm Lanes v
Bt — Traffic Yanables
v 1lG | Facility Dat
— beners Faclty et #4DT [~ 30000 PHF [ 0925 Ba=2et [Tgqg
Analysiz [ ate |1|:|;3x2|:|[|3 % Tumns '
= Local Adj.
P | Kfactorl 0095 Euol Lanes | 12 Factor | 0.9s
# Heawy Adj Sat.
Distct | D factor 055 “vebicks | 20 FowAae | 1520
User Maotes — Control ¥anables
Cantral Type ISemiactuated vI Signalsfhflilel 3.00
Arrrval Tope Id VI Cycle Lengthl 120 Thiough o/C I 0.44

| Mame of Main Arterial Acceptable Range: | A

Figure 35. Batch Processing Utility selection from the File menu of ARTPLAN

This action will then launch the Batch Processing utility, as shown in Figure 36 below.
LOSPLAN files can be browsed for on connected drives and folders by using the drive and
folder list boxes (left side of interface). Files will be displayed according to the program selected
(middle of interface). For example, if the ARTPLAN button is selected, files in the selected
drive/folder that begin with the ‘AP’ prefix will be displayed. Likewise, if the HIGHPLAN or
FREEPLAN program is selected, files that begin with ‘HP’ or ‘FP” will be displayed,
respectively. Figure 37 shows several HIGHPLAN files being displayed. Double-clicking (the
left mouse button) on a folder will automatically display files (according to the selected
program). Alternatively, the *‘Display Files’ button can be pressed if a folder was only selected
with a single click (the left mouse button).
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imj| Batch Processing Utility

— Program File Selection

=10l x|

Quick Run | File List Run |

- o ARTPLAM 7 HIGHFLAM
I = o [Lacal Disk] j  FREEFLAN — Files to Bun
S AP _test] =i
AP _teztZ wml
AP _test3 wml
-3 |
<.. |
Dizplay Files | Open File Save To File
Ligt
Figure 36. Batch Processing Utility with ARTPLAN Files Displayed
imj| Batch Processing Utility - |O] x|

— Program File Selection

| & & [Local Disk] d ARTPLAN & HIGHELAR
" FREEPLA&M
S HP_testl.xml
HF_tezt2 wmil
HF_tezt3 smil
Dizplay Files

Quick Run | File List Run |

— Filez bo Bun

Open File Save To File

Lizt

Figure 37. Batch Processing Utility with HIGHPLAN Files Displayed

The following steps describe how to specify the files to be processed:

1. Select the files of interest from the list displayed for the selected drive/folder (middle part

of the interface).

University of Florida—Transportation Research Center




Updates and Enhancements to the LOSPLAN User Interface and Computational Procedures

a. Individual files can be selected by just clicking on them with the left mouse
button, or the keyboard keys.

b. Multiple, non-contiguous, files can be selected by using the left mouse button
while holding down the ‘control’ (or “ctrl’) key on the keyboard.

c. Multiple, contiguous, files can be selected by using the left mouse button while
holding down the “shift’ key on the keyboard.

2. Transfer the selected file or files to the “Files to Run’ list box by pressing the arrow
button that points to the right. Files can be removed from the “Files to Run’ box by
selecting them (this must be done on an individual file basis) and pressing the arrow
button that points to the left. Figure 38 shows the selection and transferring of the three
listed ARTPLAN files.

i=)|Batch Processing Ukility -0 x|
— Program File Selection Quick Run | File List Bun |
- & ARTPLAN € HIGHPLAM
= [Local Disk - =

I [ | =  FREEPLAN Files ta Run

ot &P _test] uml
AP _test sl
AP _test3 sl

Dizplay Files I:Ip?_?;ile 5ave To File

Figure 38. Selection and Transferring of Files to ‘Files to Run’ List Box.

The last step required before the files can be processed is to save the file list. This is
accomplished by pressing the ‘Save To File’ button. Pressing this button will bring up a file save
dialog box as pictured in Figure 39.
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Sawve i I@Temp j - I:j( '

File name: I".t:-:t j Save
Save az type: I[”_t:-:t] j Cancel |
g

Figure 39. Save Files to Process Dialog Box

Choose the drive/folder location where you would like to save the file, type in any filename of
your choice, and then press the ‘Save’ button. This will save a standard text file, as seen in

Figure 40.

] test files.txt - Notepad =10 x|

File Edit Format Help

Yo TemphaP_testl. xml R A
CihTemphAP_test2. xml R
"oihTemphAP_test3. xml R

K1 2

Figure 40. Saved Text File of Files to Process

Once the file list is saved, the “File List Run’ button becomes enabled, as shown in Figure 41.
To start the automatic file processing, press this button.
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=) Batch Processing Utility

— Proaram File Selection

[S ¢ [Local Disk] <] | ARTPLAN C HIGHPLAN
i~ FREEFLAM
= AP test wml
AP test? wml

Dizplay Files |

_{ol x|
Quick Run | File List Run |
— Files bo Bun
AP _test] wmil
AP _test sl
AP _test3 sl

Qpen File
Ligt i

Figure 41. Interface with ‘File List Run’ Button Enabled after Saving File List

A previously saved file list can also be recalled by pressing the ‘Open File List” button. This is
illustrated in figures 8 and 9. Again, the ‘File List Run’ button will become enabled after
loading a file list from a previously saved text file.

Select File List Data File

) op
]
o

ty Documents

iy Hetwork, P...

File narme;

Filez of wpe:

= & & ex E-

2%

Itest file:s. kst

| Data Files [+t
[ Open az read-only

[
-

Open I
Cancel |

4

Figure 42. Open File List Dialog Box
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=) Batch Processing Utility - |I:I|ﬂ

— Proaram File Selection
oy
Ig . [PORTABLE HD] j ARTPLAM HIGHPLAM

Quick Run | File List Run |

¢ FREEFLAM — Files ba Run
£ e Temp AP _test] sl
£ My D ocuments o TemphiP_test? sl
£ Projects A TemphaP_test 3 wml

=3 Lozplan [B06]

- L

: ; | Qpen File
Dizplay Files List

Save TaFile

Figure 43. Interface after Loading Filenames from Saved File List

When using this utility, a user will typically want to process multiple files. However, for the
instance in which it is desired to process only a single file, the ‘Quick Run’ feature is also
available. Although a single file can be specified for processing in the same manner as for

multiple files (i.e., saving to a file list), the ‘Quick Run’ feature allows a single file to be
processed directly, without saving to a file list.

The ‘Quick Run’ button will process the file that is currently selected in the file list box in the
middle part of the interface. It does not reference any files listed in the “Files to Run’ box. For
example, in Figure 44, pressing the ‘Quick Run’ button will process the ‘AP_test2.xml’ file.
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=) Batch Processing Utility

— Proaram File Selection

o
[Sclocalbiski 7] ﬁHT;mEHEEgL&,:JGHPmN
AP test]

|a|::'x

(AP ezt wml
AP _tezt3 wml

Dizplay Files |

- L

=10 x|

Quick Run | File List Run |

— Files bo Bun

AP _test] wmil
AP _test sl
AP _test3 sl

Qpen File

List Save TaFile

Figure 44. Quick Run Example
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APPENDIX D:

DATABASE INTERFACE EXAMPLE
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Database Interfacing with ARTPLAN Example Tutorial

Open the “‘AP_DB example.mdb’ file, as seen in the Windows Explorer screen shot below.

File  Edit  Wiew

@ Back - J
-

Favorites  Tools  Help

I? /__" Search

[[__ Folders

E- X

& AP_DB (=13
:;'

Address |'..:? C:WAP_DB

viGo

Folders
@ Deskiop
=] iD My Diocurments
= *j My Computer
# ﬁ 314 Floppy (A2
[=l % Local Disk {iZ:)
# 5 zbdst
|53 3c726F2e5hfd4222eac5occ2e L bec340
[ DM
|:| Documents and Settings
3 ewal
) 1386
.E] images
[ My Downloads
[C5) OEMDRVRS
|5) Program Files
[C3) Scansoft Documents
() Temp
[ vB-Code
() WINNT
3 wTemp
s CD-RW Drive (D:)
| %= Removable Disk (E:)
" Removable Disk (F1)
[E3] x S-drive on 'pop-rivet' (5:)
7] [} Control Panel
# ) Shared Documents
# I3 student's Documents
[ ‘-3! My Metwaork Places
# Recyde Bin
# IC5) Bride Loading
I3 Code
I Comparelt
) Micrgsaft Visyal shudin 6.0

[

| ®

E

2]

E®

® =#

2]

>

g

AP_DE example.mdb

¥

Fay

?

ARTERIALIMFO, xml

&

INTERSECTIONINFO xml MODELPARAMETERS. i

sMLdbMerge.exe

AGENCY . xml

CONTROLLER. xml

ALLINTERSECTION, xrrl

GENERAL <l

SUBSEGMEMT . xml

APdbInput.cml
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This brings up the main database view. The ‘Tables’ view is shown in the figure below. This
view shows a listing of all tables defined for the database. As a matter of notational convention,

the tables are named with a prefixing “t’.

Microsoft Access - [AP_DB example : Database (Access 2000 file format)]

B[(=1e9

File Edt ‘iew Insert Tools  Window  Help LA - 4
Dy &Gy & BB - oga- B of @~ 3,
Qpen [ef Design ENew W 2p e
Chijecks E_l Create table in Design wiew
Tables Create table by using wizard
ﬂ_ .
B Queries #1| reate table by entering data
EAGEMCY
8] F
B Foms EARTERIALINFD
B Reports FCOMTROLLER,
%) Pages bEMERAL
2 Macros FINTERSECTIONINFC
HMODELPARAMETERS
Modul
fn e tROADID
Groups ESEGMEMNT
(] Favorites tSLIBSEGMENT
Ready CAPS MM
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Double-clicking the name “tARTERIALINFO” shows the following table. Due to the width of
the table, it is shown four separate screen shots.

Microsoft Access - [tARTERIALINFO : Table]

File Edit \iew Insert Format FRecords Tools ‘Window Help Type a question forhelp = 2 @ X
E-EBa &LV 8L i YR M Ba- 0.
| RID [ ArterialNarme | FwdDirection | PeriodiD | SignalsPerile | AreaType | ArterialClass_HCM | AADT | KFactor PLN | DFactor_PLN [ PHF |
| 1 Archer Blvd  |WWestBound K100 ] Urbanized 4 90000 01 07 048
3 i 0 0 0 0

Record: 14| 4 || 2 b M| of 2 4] | |
Dakashest View CAPS NUM

Microsoft Access - [tARTERIALINFO : Table]

File Edit Wew Insert Format Records  Tools  Window  Help Type aquestion forbelp + _ & X
E-Ha LV §E SLE TRV M) DA O,
| BaseSatFlowPerLane | LocalAdjFactor | AdjSatFlowPerlane | HvPet | PotTurn¥Lane | NurmberOflanes | MumberOfl anesBothDir | PostedSpeed |
LAk 2000 0a 1600 3 12 ] B 45
* 0 0 0 0 0 a 0 a

record: 14| 4[] 1 _b | Mp*|of 1 |
Dakashest View CAPS MM 4

Microsoft Access - [tARTERIALINFO : Table] [ %]
File Edit Wew Insert Format Records Tools  Window  Help Type aquestionforhelp = o & X
E-Ba sV B o L3 T Y 4K BE| ),

I | NumberQfintersections | ArrivalType | CycleLength | GCRatio | MedianType | PavementCondition | SidewalkSeparation | OutsideLnWidth | SidewalkBarrier |

b+ L) 20 0 Restrictive  Typical Typical Typical Mo

* 0 1] 0

Record: 14| 4[] AN 4 |
Datasheet Yiew LM

Microsoft Access - [tARTERIALINFO : Table]

File Edit “iew Insert Format Records Tools  Window  Help Type & guestion for help
E-BHa &V © U T RS = RN
| Sidewalk¥M | SidewalkToBusM | BikelnYN | MumberOfBuses | SpanOfSenice

+ Yeg Mo | ha 0
0

Record: I1| 4 ” || [ |>I |)*| of 1

Datasheet Yiew UM v
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Double-clicking the name “tGENERAL” shows the following table.

Microsoft Access - [tGENERAL : Table]

Type a question for help - o @ X

File Edit Wew Insert Format Records Tools  Window  Help
E-Hn alkvy ® 8LE Y E O Ea- 2.
| RID | Analyst| Date | Program [ ‘ersion | PeriodiD | Units | Comment | FileName
||+ 1 53w 10412003 ARTFLAM 5.1.0 K100 USC  For Demanstration | CAAP_DBEWARdblnpat. xml
» ]

Record: Nl 41 || 2 _r |H |b306| of 2

Datashest Yiew TLIM v

Double-clicking the name “tSEGMENT” shows the following table (in two screen shots).

Microsoft Access - [tSEGMENT : Table]
File  Edit  Wiew

Records  Toaols Type a question forbelp = o @ X

ANV

Insert  Format window  Help

M-y gV fa X BAE- 0,

ID| RID | Sections | GCRatio | ArrivalType | FreeFlowSpeed | AADT | DOHV | PetTumndLane | NumberOfLanes | MedianType | BikeLn¥N | QutsideLnividth
1 12 44 3 50 10000 534 12 1 Mone Mo Typical

2 13 44 3 50 10000 534 12 1 Mone Ma Typical

3 14 44 3 50 10000 534 12 1 Mone Mo Typical
4 1 A4 3 50 10000 534 12 1 Mone Mo Typical
#* |1er]
Record: 14| | 1w [ ei]pk|of 4 | | |
Datasheet Yiew CAPS LI

Microsoft Access - [tSEGMENT : Table]
Fle Edit  iew Taals

E-Hy LYV IR 4 BE- ),

Insert  Format  Records wfindow  Help Tywpe a question for help

PavementCondi| SidewalkYN | SidewalkSepars SidewalkBarrier| SidewalkToBus | NumberOfBuseq SpanOfSenice

P | Typical Yes
| Typical Yes
| Typical Yes

| Typical Yes

Datasheet Yiew

Record: Iil 4 ” [ |>| |Hk| of 4

Typical
Typical
Typical
Typical

flo
Mo
Mo
Mo

flo
Mo
Mo
Mo

]

0
0
0

A
MAA
MAA
MA

The display of the remaining tables is omitted here, but can be viewed in the same manner as the
above tables.
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To see how the records contained in the various tables are actually related to one another, select
‘Relationships...” from the *Tools’ menu, as shown in the figure below.

Microsoft Access - [AP_db example : Database [Access 2000 file ... [Z”E”g|

File Edit Wiew Insert | Tools | Window  Help -8 X
DS HH SRY Y e 7 g =g >
.ll Relationships. .. I
Qpen Iggesigm 5 e ||:|€ = h |
— Analyze L
Ohjecks Create
— Database Ukilities 3
Tables 21| Creats _
: LGEN Security 3
CUEries
= A= AL | TN Startup...
=8] Forms
ARTER Taools on the Web. ..
a8 Reports COMTE Customize. ..
il GEMER
@ FEEEE Options. ..
& Macros B INTER ¥
MODELPARAMETERS
Madul
L e —
araups
@ Favarites
Ready M

This brings up the ‘Relationships’ window, as shown below.
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Microsoft Access |._||E|r>z|
File Edit Wiew Relationships Tools  window  Help -

LD EH

=2 Relationships

1ARTERIALINFO
N

RID

ArterialMame
FwdDirection

PeriodID

SignalsPerMile
AreaType
ArterialClass_HCM
AADT

KFactor_PLM
CFactor_PLM

FHF
BasesatFlowPerLane
LocaladjFactor
AdjSatFlowPerLane
HYPck

PckTurmisLane
MNumberofLanes
MumberofLanesBokhDir
Posted3ipeed
MumnberCOfInterseckions
arrivalType
Cvelelength FreeFlmw3pesd
GCR akin LADT
MedianTvpe DOHY
PavementCondition PctTurniLane W
SidewalkSeparation MumberOFLanes

OutsideLniidth MedianType . tMODELPARAMETERS

SidewalkBarrier BikeLnyM f
Sidewalki Cuksidelmiwidth AnalysisType
SidewalkToBusYN PavementCondition 1 PeriodHr

BikeLn'h Sidewalkii
NurmberOfBuses SidewalkSeparation
Spancf Service SidewalkEarrier
SidewalkToBusyM

1INTERSECTIONINFO

RID
CrossatreetMame

NTRﬂLL ER
RID

ControlMode
CycleLength

tAGENCY

RID
AgencyMame
CityStake

MumnberOFBUses

SpanCfervice

| £

Ready CAPS MLIM

Closing this window returns you back to the main database window. Now if we choose the
‘Queries’ view (left column) instead of “Tables’, a new listing appears, shown in the following
figure. Queries provide a way to create new tables based upon a combination of fields
established in the main tables.
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Microsoft Access - [AP_db example : Database (Access 2000 file ... E|@|E|

Fil=  Edit MWiew Insert  Tools  Window  Help -8 X
DE Ew Vi v gA- o0y 7
[eH open [ Desiogn @ New Bp - |em|iEE
Cbjects Creake query in Design view
Tahles 2] create query by using wizard
el AGEMCY
Queties
Bl ALLINTERSECTION
=& F
5 el B ARTERIALIMFO
B reports CONTROLLER
%) Pages B GEMERAL
wmh
= Macros INTERSECTIONINFO
MODELPARAMETERS
Modul
LR e —
Graups
[#] Favorites
Ready LM

For example, clicking on the “ALLINTERSECTION” query and choosing to see its design view,
the window below will appear, which displays the fields (and corresponding tables) that
comprise the query table of “ALLINTERSECTION”. Note that the definition of a query only
needs to be done once, not every time one wants to export data to an XML file.
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Microsoft Access - [ALLINTERSECTION : Select Query]

File Edit Wiew Insert  Query Tools  Window  Help
E-EJn R RS S

S=1ES

Sections
G R.atio
ArrivalTvpe
FreeFlowspesd
AADT

DOHY
PetTurmsLane
MurmberCfLanes
MedianType
BikeLn'h
Cuksidelnidth
PavementZondition
Sidewalkih
SidewalkSeparation
SidewalkBarrier
SidewalkToBusyM
murmberCfEuses
SpanOfaervice

CrossStrestMame

ControlMode
Cyilelength

Ready CAPS

MUM

The following is the MS-SQL code which gets generated by Access.
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SELECT

FROM

tINTERSECTIONINFO.CrossStreetName,
tCONTROLLER.ControlMode,
tCONTROLLER.CycleLength,
tSEGMENT.SectionS,
tSEGMENT.GCRAatio,
tSEGMENT.ArrivalType,
tSEGMENT .FreeFlowSpeed,
tSEGMENT.AADT,
tSEGMENT.DDHYV,

tSEGMENT .PctTurnXLane,
tSEGMENT.NumberOfLanes,
tSEGMENT.MedianType,
tSEGMENT.BikeLnYN,
tSEGMENT.OutsideLnWidth,
tSEGMENT .PavementCondition,
tSEGMENT.SidewalkYN,
tSEGMENT.SidewalkSeparation,
tSEGMENT .SidewalkBarrier,
tSEGMENT.SidewalkToBusYN,
tSEGMENT.NumberOfBuses,
tSEGMENT.SpanOfService

(tINTERSECTIONINFO INNER JOIN tCONTROLLER ON
tINTERSECTIONINFO.RID = tCONTROLLER.RID) INNER JOIN
tSEGMENT ON tINTERSECTIONINFO.ID = tSEGMENT.ID;
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Double-clicking the “ALLINTERSECTION” query will display the following table (two screen
shots).

Microsoft Access - [ALLINTERSECTION : Select Query] =03
File Edit Miew Insert Format Records Tools  Window  Help - @ X
E-Ba &RV §6 AN OEA-RL isial=E ==

CrossStreetMame | ControlMode | CycleLength | SectionS | GCRatio | ArrivalType | FreeFlowSpeed | AADT | DOHY | PetTumiLane | MumberOfLanes | MedianType |
| »|Second Pratimed a0 2 44 3 a0 10000 534 12 1 Mane

|| Third Pretimed 90 3 A4 S a0 10000 534 12 1 Maone

| |Fourth Pretimed 90 4 A4 S a0 10000 534 12 1 Maone

| __|Fifth Pretimed 901 A4 S a0 10000 534 12 1 Maone
*

Record: _I4 [ 1 | r[ek|of 4 4| [ -
Datasheet Yiew CAPS UM

Microsoft Access - [ALLINTERSECTION : Select Query] =03
File Edit Miew Insert Format Records Tools  Window  Help - @ X
E-Hn &RV &6 HELCE Y M BE- [,

BikeLn¥M | OutsideLnWidth | PavementCondition | Sidewalk'fM | SidewalkSeparation | SidewalkBarrier | SidewalkToBusYN | NumberCfBuses | SpanOfSenice

| M| Mo Typical Typical Yes Typical Mo Mo 0 MAA,

| |Ma Typical Typical Yes Typical Mo Mo 0 MAA,

| |Ma Typical Typical Yes Typical Mo Mo 0 MAA,

| [Ma Typical Typical ‘fes Typical Mo Mo 0 A
*

Record: 14 T b [ b1rk|of ¢ 4] | -
Datasheet Yiew CAPS UM

The above has been a basic overview of the database structure used in this example. Assuming
one has already defined the structure (tables and queries) and populated the fields with data, the
following discussion will describe the process for exporting these data to an ARTPLAN
compatible input file.
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From the *Queries’ window, select the ‘Agency’ query.

Microsoft Access - [AP_db example : Database (Access ... [Z”EN‘S__Q

File Edit Wiew Insett Tools Window Help -8 X
Dl &LV ¥ 7
Qpen ggesign o Mew )( Eg :‘ =
Cbjects Create query in Design view
Tables Create query by using wizard
=T AR
.
i ALLINTERSECTION
=Bl F
B Foms ARTERIALIMFC
B Repots | @ conmRoLLER
%) Pages GEMERAL
B4
2 Macros EH  INTERSECTIOMNINFO
MODELPARAMETERS
Madul
& Moddes e o porcmen
Groups
@ Favorites
Ready T

Then select ‘Export...” from the ‘File’ menu. This can also be selected from a menu shown by
clicking the right mouse button.

Microsoft Access - [AP_DB example : Database [Access 2000 file format)] [:”E|E|
Eile | Edit  “iew Insert Tools ‘Window Help - X

0O [ Mew... Chrl+ W G- =l g~ 3.
a

(= Open... Chrl+0

L
Get External Data [ 3

Close

Save as..,

Expart...

@_ Print Preyisw
&h Prirt... CtrP

Ao P o @ e |

Send To 3
Database Properties

& 114P_DE\AP_DBE example.mdb

2 YaP_DB\dbLatest, mdb

3 5:\Projects\LOSPLARDY, . \dbLatest, mdb

4 5:\Projectst, . .\WCopy of dbLatest,mdb

Exit

o

Re MUIM
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The following dialog box appears.

Export Query "ALLINTERSECTION' To...
|@ My Documents j

Savein:

Histary

& £ E5 + Tooks -

My Documents

g F—
T
3

Favarites

[=]
Y=

[y Mebwork,
Places

My eBooks
Py Music
ﬁﬂMv Pictures

File name:

~|
Jl_

Save as bype! |Micrnsnft Acoess (*.mdb;*.adp;*.mda;j

Choose the folder (from the ‘Save in:” list box) where you would like to export the query. Type
in a filename. In the ‘Save as type’ list box, choose ‘XML Documents (*.xml)’.

Export Query "ALLINTERSECTION' To...
| aF DB

My Documents

Desktop

X

Favorites

], &3

My Netwaork
Places

B

Tl e-m @ X O ER - Tk

@F\P_DB example.mdb

File name:

Save as bype:

Microsoft Active Server Pages (*.asp)
Microsoft II5 1-2 (* . hbx; *.idc)

Rich Text Format (*.rtF

Microsoft Word Merge (*, bt

QDBC Databases (O &

Microsoft Access (*.mdb;* adp;*.mda;| «

171

Export

Cancel
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Enter a filename of choice. In this case, we have just left the default filename (same as the name

of the query).
Export Query "ALLINTERSECTION® As E
Savein: |@ AP _DB j & & B ~ Toals ~
2]

Histary

e

My Docurents

Desktop
]
Favarites
&
—=  Filepame:  [ALLINTERSECTION ~| ¥
Ty Metwork. ]
Flaces Save as bype! |><ML Documents (*,xml) j Cancel

Click the “Export” button. The following dialog box appears.

Export XML

Select what information will be exported

v Schema of the data
[ Presentation of your data (X503

Advanced. ., Ok | Cancel

Uncheck “Schema of the data”.

Export XML

Select what information will be exported

[ Schema of the data
[ Presentation of your data (X503

Advanced. ., Ok | Cancel

Press the ‘OK’ button. The file is saved in the indicated folder, as shown below.
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File Edit Wiew Favorites Tools Help

eBack A \_) lﬁ

)
7 Search

IE Folders

- X

EE

X]
;’:

Address | CAP_DB

Folders

@ Desktop

B My Documents
= :J Iy Compuker
_5. 314 Floppy (A
[= =s# Local Disk {C:)
) zbds1
|C0) 3c726Fzesbfd4222eac5cccze 1 bec340
) AP _DE
) DM
[C5) Documents and Settings
[0 I
) 1386
h images
[ My Downloads
[ CEMDRYRS
|53 Program Files
[ Scansoft Documents
@ Temp
I ¥B-Code
[ WINNT
[h WlTemp
ik CO-RW Drive (D)
= Removable Disk (E:)

@

ALLINTERSECTION, xml
¥ML Document
4 kB

Repeat this process for all of the defined queries, shown in the query window. The final result is
shown in the following Windows Explorer screen shot. Note that this process can be automated

with an Access macro.
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Favoribes  Tools  Help

I? /__-1' Seatch

Fle  Edit

@ Back - J
-

Wiew

[[___ Folders

- X

S[(=1ES

sddress |23 Cap_DE

Falders
@’ Deskkop ]
=] Ii‘__"| My Documents
= _J Ty Computer
(53] ﬂ 314 Floppy (4:)
[=) S Local Disk (C:)
# ) zbdst
H |5 3c726f2eSbfddzz2earSorc2elbec3d0
I3 #P_DB
# 5 DML
# |5 Documents and Settings
) awCT
H ) 1386
if:] images
I3 My Downloads
Iy CEMDRVRS
|53 Program Files
# ) Scansoft Documents
|:| Temp
I WB-Code
1) WINNT
I WUTemp
s CO-RW Drive (D:)
“ Removable Disk (E:)
“* Remowvable Disk (F:)
&g S-drive on 'pop-rivet' (500
G‘ Control Panel
|53 shared Documents
& ) student's Documents
=] ‘:{ My Metwork Places
2l Recycle Bin
i) AP_DE
# ) Bride Loading ki
=) Code
|0) Comparelt

=]

=+l

+

E B B E

&3]

SUBSEGMEMT il

(4

Fay

o

GEMERAL.xml

[

@

”~

ALLIMTERSECTION. xml

g

AP_DE example, mdb

g

MCODELPARAMETER.S >l IMTERSECTICOMINFG il

COMTROLLER. xml ARTERIALINFO.xml

AGEMCY, xml AP_DE example.|db

=

*MLdbMerge, exe

"i If : Mrr FL 4 ||ﬂ odic £ 0
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Next, run the *XMLdbMerge.exe’ utility (included on the enclosed CD). The main screen for
this utility is shown in the following figure.

Ii=| Database to LOSPLAN Input File Conversion Utility

_ - Select Databaze Files

Open databaze =ML files

=T AGEMCY =l
5 ALLINTERSECTIOM sl
.-’-'-.F'dl:ulnput.:-:ml LOSPLAM PTDQTEIITI
ARTERIALINFO =l i
CONTROLLER. =ml ARTPLAN
GENERAL ~
IMTERSECTIOMINFD sl
MODELFARAMETERS & ~
SUBSEGMEMT xmi
Specify LOSPLAM =ML file

Dizplay Files Create LOSPLAMN Input File

Locate the saved (exported) Access XML files using the drive and folder navigator controls on
the left side of the screen. The files contained in the selected drive/folder will be displayed in the
list box in the in the center of the screen (as shown above).

Select all the files, using a combination of the left mouse button and either the ‘control’ or “shift’
key.

T Database to LOSPLAN Input File Conversion Utility =3

. - Select Databaze Files
| = J Open databaze =ML files

LOSPLAM Program
(v ARTPLAM
~

SUBSEGMENT sml v

Specify LOSPLAMN =ML file

Dizplay Files Create LOSPLAMN Input File
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Click on the “‘Open database XML files’ button. This will create the necessary references to

these files. Next, click on the *‘Specify LOSPLAN XML file’ button. The following dialog box

appears.

Save As

Saveir |3 AP_DB

=

&

My Recent
Documents

Fr
|

Degklop

)

iy Documents

rdw Computer

by Metvwork,
Places

~| & B cFE-

[ AcEMCY

@] ALLINTERSECTION, xrl
% APdbInput.xml

@) ARTERIALINFO.

@] CONTROLLER. xml

2 GEMERAL i

@] INTERSECTIONINFO, sl
@] MODELPARAMETERS. sl
2 SUBSEGMENT.

File: name: || -

ML File [*.ml] ~|

Save as type:

Save |
Cancel

Choose the folder (from the ‘Save in:’ list box) where you would like to save the converted XML

file. Type in a filename. In this example, we have chosen “APdbInput.xml” as the filename.

Press the *Save’ button. The main utility screen becomes active again.

Save As

Savein: || AP_DB

E

My Recent
Documents

|

=

2
@
w3
o
=1
=l

3

=
=
=

acuments

@

ter

;=

b Comp

by Metwork
Places

| e ®eFE-

] AGEMCY vl

@ ALLINTERSECTION, xml
(2] ARTERIALINFO. vl

2] COMTROLLER ]

(@] GEMERAL .zl

@ INTERSECTIOMINFC: vl
2 MODELPARAMETERS. xmil
@) SUBSEGMENT. sl

File name: |.-’-‘«F'dbln|:uut.:-:ml ﬂ Save |
Saveastyper  [ML File [ xml] | Cancel
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T Database to LOSPLAN Input File Conversion Utility M=

. - Select Databaze Files
| S J Open databaze =ML files

AGENCY el
h ALLINTERSECTION sl LsPLAN
ARTERIALINFO. sl rogram
CONTROLLER, xml ﬁ
GEMERAL xml ARTPLAN
INTERSECTIONINFO sl

MODELPARAMETERS =l
SUBSEGMEMT xml

~

~

Specify LOSPLAMN =ML file

Display Files | Create LOSPLAN Input File

Press the *‘Create LOSPLAN Input File’ button. This will launch the conversion routine. The
ARTPLAN compatible input file will now be created, and is shown in the Windows Explorer

screen shot (below). The conversion utility can be exited by clicking on the red *x’ in the upper
right corner.
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Eile Favorites  Tools  Help

@ Back -

Edit  Wiew

! ¥ P ) Search =

|
gt

Folders

B9[(=1[ES

;}:

E- X

Address |',;? CHAP_DB

L

Folders
@ Deskiop
= D My Documents
-j My Computer
[# \ﬂ. 314 Floppy (A:)
[= e Local Disk ()
F |5} 2bds1
| I7) 3c726F2eShfd4222earSocc?e 1 bec 340
29 aP_DB
I DI
|E| Documents and Settings
15 GWCI
F 1) 1386
:l images
I3 My Downloads
|5 OEMDRWRS
| Program Files
|53 Scansoft Documents
1) Temp
|5 WB-Code
(LT WWINNT
I3 WUTemp
b CD-RW Drive (D:)
e Removable Disk (B
‘o Removable Disk (F:)
E 5 5-drive on ‘pop-rivet' (5:)
=] G‘ Control Pane!
# [5) Shared Documents
# |3 student's Documents
=] ‘-g My Metwork Places
@l Recycle Bin
i) AP_DE
[# | Eride Loading
=) Code

I Comparelt

+

B OE

E

B B

[+

[#

B

.4

7

&
©

MODELPARAMETERS, x| INTERSECTIONIMFO, xml

COMTROLLER. =l

AGEMCY xml

=

*MLdbMerge,exe

SUBSEGMEMT. =l

(3

s

?

I&

GEMERAL.xml ARTERIALINFO, xrl

b

&

ALLINTERSECTICOMN, xml AP_DE example.ldb

g

APdbInput, xml

AP _DE example.mdb

l'il '”: Mrr FL Lt ||ﬂ bydic = 0

To view the contents of this file, simply double-click the file. It will automatically open in
Internet Explorer. The screen shots below show the contents of this file (multiple screen shots
due to the length of the file). This file can now be loaded into ARTPLAN by simply starting
ARTPLAN, selecting ‘Open...” from the ‘File’ menu, and then specifying this file for loading.
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-3 C:\AP_DBWAP dbInput.xml - Microsoft Internet Explorer |Z||E|fg|
File Edit  ‘iew Faworites Tools  Help 11'
>] (PBack - ¥ 2] «n S search ' Favortes @ Media &2 ? links

-

- <TMML Facility="Arterial"=
- ZAGEMNCY =
agencyMame=UF-TRC=/Agencyhame:
=CityStatexGainesville, FL</CityStatex
</BGEMCY =
- =MODELPARAMETERS=
zanalysisType=0perations</analysisType=
<PeriodHr=0.9</PeriodHrz
</MODELPARAMETERS >
- =GEMERAL:
<analyst=88W</Analyst>
<Date=10/1/2003</Date= B
<Program=ARTPLAN</Program:
<Yersion=5.1.0</ersion=
<PeriodID=K100</PeriodID=
zlnits=USC=/Units=
<Comment=For Demonstration</Comments
=FileMame=C:\AP_DB\APdbInput.xml</FileMame:=

</GEMNERAL>
- <ARTERIAL ID="1">
- <ARTERIALIMNFO=

<arterialMame=Archer Blvd</ArteralMames=
<FwdDirection=wWestBound</FwdDirections
<AareaType=Urbanized</sreaType=
<arterialClass_HCMz4</ArterialClass_HCM=
<PostedSpeed>45</PostedSpead:=
zMNumberofLanesBothDir=6</MumberOfLanesBothDir:
<MedianType=Restrictive</MedianType>
=AADT=90000</44A0T=
zkKFactor PLMN=0.1=</KFactor_PLM=
<DFactor_PLM=0.75</0F actor_PLMz
<PHF=0.8</PHF =
<PotTurnELanes=12</PoctTurn=Lanes
<HYPot=3</HYPct>
<BaseSatFlowPerLane=2000</BaseSatFlowPerLanes
<lLocalddiFactor=0.8</LocalAdjFactor=
<AdjSatFlowPerLane>1600</AdjSatFlowPerLanes
<SignalsPerMile=a</SignalsPerMile=
<Cyclelength=90</CycleLength=
<GCRatio=0</GCRatio=
zMumberofintersections=a</Mumberofintersections:
<BikelnYMN=No<,/BikeLnYMN=
=OutsideLnWidth=Typical</OutsideLnWidth:=
<PavementCondition=Typical</FavementCondition:=
<SidewalkyYMN=Yes</Sidewalk¥ Mz
=SidewalkSeparation=Typical</SidewalkSeparations
zSidewalkBarrier=No</SidewalkBarriers
<SidewalkToBusyYMN=No</Sidewalk ToBusy¥ M=
<MumberOfBuses=0</MumberOfBusess
<5panOfService=0</Span0OfService:

</ ARTERIALINF O W

r

| AP DE.doc - Micros, .. AP DE example : O,
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3 C:\AP_DB\APdbInput.xml - Microsoft Internet Explorer |’._||’E|E|
File Edit \Mjew Favorites Tools Help -f'f
> Q) Back ~ [¢] [2] o D search < Favarites @ Media £ L= ? ks

- <INTERSECTION ID="1"> A
- <INTERSECTIONINFO= 1
< CrossStreetName=First</CrossStreetMames
</ INTERSECTIONINFO =
- «COMTROLLER=
< ControlMode=Pretimed</ControlMode:
=Cyclelength>90</CycleLengths
</CONTROLLER=
“/INTERSECTION=
- <INTERSECTIOMN ID="2"=
- <IMTERSECTIONIMNFO=
< CrossStreetMame=Second</CrossStreetiamess
</ INTERSECTIONINF Oz
- <COMNTROLLER=
< ControlMode=Pretimed</ControlMode:
=CycleLength=90</CycleLength>
</CONTROLLER=
- <APPROACH ID="forward"=
- =LANEGROUP ID="T"=>
<Section>1l</Section:
<GCRatior. 44/ GCRatios
<Arrival Types3</arrval Types
<FreeFlowSpeed=50</FreeFlowSpeed=
<AADT=10000</A50T >
<DDHY=534</D0HY >
<PctTurn#Lane=12«</PctTurnxlane:
<MumberOfLaness1</MNumberOfLaness B
<MedianType=None</MedianType=
=BikeLn¥YMN=No=</BikeLn¥M=
<DutsideLnWidth=Typical</OutsideLnWidth:
<PavementCondition=Typical</PavementCondition:
<SidewalkyM=Yes</ SidewalkyM
<SidewalkSeparation>Typical</SidewalkSeparation=
=SidewalkBarrier=No</SidewalkBarrier:
=Sidewalk ToBusYH=No=/Sidewalk ToBusY M=
<HumberOfBuses=0</MumberOfBusess
<SpanofService=N/A</Span0OfServices
=/ LANEGROUP
- <SUBSEGMEMNT ID="1"=
<PctOfSegment=100</PctOfSegments=
<SidewalkyM=Yes</ SidewalkyM
zSidewalkSeparation=Typical</SidewalkSeparation=
=SidewalkBarrier=No</SidewalkBarriers
=< /SLUBSEGMENT =
</APPROACH:
</INTERSECTION=
- <INTERSECTIOM ID="3"=
— <INTERSECTIOMNINF =
«CrossStreetMame=Third</CrossStreetMame>
</INTERSECTIOMNINF O =
- <COMTROLLER=
< ControlMode=Pretimed</ControlkModez
<Cyclelength=90</CycleLength> w
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3 C:3AP_DBMPdbInput.xml - Microsoft Internet Explorer [z|
File Edit Wiew Favorites Tools Help ﬂ'

> | (PBack = [¥) [2] (» O sSearch <7 Favorites @ Media £ L= Links

< /CONTROLLER> ”~
- <APPROACH ID="forward">
- <LAMEGROUP ID="T">
<Sections>2</Sactions
<GCRatioz . 44 /GCRatin:
<arrivalType=3</amval Type=
<FreeFlowSpeed=50</FreeFlowSpead=
<AADT=10000</8A50T=
<DDOHY =534 /00HY =
<PctTurn¥lanes=12</PctTurnxlane=
<MumberOfLaness 1</MNumberOfLaness
<MedianType=None</MMedianTypex
<BikeLnyMN=MNo</BikeLny M=
<OutsideLnWidth>Typical</CutsideLn\Widthz>
<PavementCondition>Typical</PavementConditionz
<SidewalkVMN=Yes</SidewalkyYh=
<SidewalkSeparation=Typical</SidewalkSeparation>
<SidewalkBarrier=MNo</SidewalkBarriars
<Sidewalk ToBus¥MN=No</Sidewalk ToBusyMNz=
=humberOfBuses>0</MNumberofBusess
“SpanofService=N/A</SpanOfService=
=/LANEGROUP>
- =SURSEGWMENT ID="1">
<PctOfSegment=100</PctOfSegment>
<SidewalkVN=Yes</SidewalkyM=
<SidewalkSeparation=Typical</SidewalkSeparation=
<SidewalkBarrier=MNo</SidewalkBarrier=
</SUBSEGMENT =
</ APPROACH>
</INTERSECTION>
- =IMTERSECTION ID="4">
- <INTERSECTIOMNINFO=
<CrossStreetName=Fourth</CrossStreetMames
</ INTERSECTIOMINFO=
- <COMTROLLER=
=ControlModezPretimed</ControlModes
<Cyclelength=90</Cyclelength=
</COMTROLLER>
- <APPROACH ID="forward">
- =LAMEGROUP ID="T">
<Section=3</Section:
«<GCRatioz . 44 /GCRatio=
<ArrivalType=3</arrival Type>
<FreeFlowSpeed=50</FreeFlowSpeed>
<AADT=10000</AA0T =
<DOHY>534</D0HY =
<PctTurn¥lLane=12</PctTurmxlane:=
<MumberOfLaness 1</MNumberofLanes>
<MedianType=None</MedianTypex=
=BikeLnYMN=No</BikeLny¥MN=
=0outsidelnWidth=Typical</OutsidelLnWidth=
<PavementCondition=Typical</PavementCondition:
<SidewalkVMN=Yes</SidewalkyM= b

=
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3 C:3AP_DBMPdbInput.xml - Microsoft Internet Explorer Z

=)

File Edit Wiew Favorites Tools Help #’
> | (PBack - [ [2] (» O Search <7 Favoites @ Media £ L1 Links

<SidewalkSeparation=Typical</SidewalkSeparation=
<SidewalkBarrier=MNo</SidewalkBarrier=
<SidewalkToBus¥MN=No</Sidewalk ToBusyYM=
<MHumberOfBuses=0</MNumberOfBusess
<SpantfService=N/A</Span0fServices

= /LANEGROUP:

- «SUBSEGMENT ID="1"z
<PctOfSegment>100</PctOfSegment>
<SidewalkVN=Yes</SidewalkyM=
<SidewalkSeparation=Typical</SidewalkSeparation=
<SidewalkBarrier=MNo</SidewalkBarrier=

= /SUBSEGMEMT =
</ APPROACH
“/INTERSECTIOM
- INTERSECTION ID="8"=
— <INTERSECTIOMNINFO=
<CrossStreetMame=Fifth</CrossStrestMames=

< /INTERSECTIOMINFO=

— COMTROLLER=
<ControlModes=Pretimed</ControlModes
«CycleLength>90</CycleLength>

= /CONTROLLER:

- <APPROACH ID="forward"=

- L AMEGROUP [D="T"=
<Sectionz4</Section:

«<GCRatioz . 44 /GCRatio=
<ArrivalType=3</arrival Type>
<FreeFlowSpeed=50</FreeFlowSpeed>
<AA0T=10000</240T=
“<DDOHY=934</D0HY =
<PctTurn¥Lane=12</PctTurmxLane=
<MHumberOfLaness 1< /MNumberOfLanes=
<MedianType=None</MedianType=
<BikeLnYMN=No</BikeLnY M=
<OutsidelnWidth>Typical</OutsideLnWidthz>
<PavementCondition>Typical</PavementConditionz
<SidewalkVMN=Yes</SidewalkyYh=
<SidewalkSeparation=Typical</SidewalkSeparations
<SidewalkBarrier=MNo</SidewalkBarrier=
<Sidewalk ToBus¥N=No</Sidewalk ToBusYMz=
<hHumberOfBuses=0</NumberOfBuses>
<SpanofService=N/A</SpanOfService
</LANEGROUP=

- <SUBSEGMENT ID="1"=
<PctOfSegment=100</PctOfSegment:=
<Sidewalk¥MN=Yes</SidewalkyYhz
<SidewalkSeparation=Typical</SidewalkSeparation
<SidewalkBarrier=MNo</SidewalkBarriars

</SUBSEGMEMNT =

</ APPROACH

</INTERSECTIOM=

</ARTERIAL —
</ TMML= hd

i3l AP DE.doc - Micros...
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APPENDIX E:

DLL DOCUMENTATION
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Guidelines for adding the ARTPLAN calculations engine (APCalc.dll)
to your Visual Basic project

1. Add a Reference to the ‘APCalc.dll’ to Your Visual Basic Project

1.1 Place ‘APCalc.dll’ file in project or ‘Windows\System’ directory

1.2 Go to the ‘Project’ menu item
1.3 Click on ‘References’

1.4 Then click on ‘Browse..." to search for the APCalc.dll file

1.5 Then use the ‘Look in:’ Box to search for the APCalc.dll in your directory structure.
1.6 The ‘References’ dialog will now show APCalc.dll (as shown in the figure below)

1.7 Click 'OK’. The DLL is now properly referenced to your VB project.

References - ARTPLAN.vbp

Available References;

| Yisual Basic For Applications
| Yisual Basic runtime objects and procedures
| Visual Basic objects and procedures
v OLE Automation
| Microsoft Data Formatting Object Library 6.0 {SP4)
w| Microsoft DAC 3,51 Object Library
w| Microsoft Internet Controls
| Visual Basic 6 Resource Editor
| [Microsoft XL, w0
w|
145 Helper COM Component 1.0 Twpe Library
145 RADIUS Prokocal 1.0 Type Library
AcrolEHelper 1.0 Type Library
Artive M5 Ture | ikrary

£ b

AP Calc

Location: S INDOW S syskem32 | AP Cale, dil
Language: Standard

Ik

Cancel

Browse, ..

Help

o

2. Declare DLL

Add the following statement to your VB project’s declarations section:

Public dil As APCalcs

3. Initialize DLL

Initialize the DLL in your project’s startup subroutine, with the following statement:

Set dll = New APCalcs
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4. DLL Function Calls

Add the *DlICalc’ subroutine to your VB project (included below). This subroutine contains
all the code and DLL function calls necessary to retrieve all auto and multimodal calculated
performance measures and levels of service. The subroutine shown below makes use of the
data structure in FDOT’s ARTPLAN. However, it is making explicit reference to each of the
variable elements within the data structure so that you can easily substitute your own
project’s variable names. Shown immediately below the subroutine listing is the
specification for each of the variables used in the calculations DLL.

Public Sub DIICalc()

Dim DIIPkHrVolRet() As Single
Dim DIIBothDirVolRet() As Single
Dim DIIAADTfinal() As Single
Dim DIIAADTflag() As Boolean

Dim DlIServiceBike() As Single
Dim DlIServicePed() As Long

Dim DlIServiceBus() As Single

Dim DlIDailyServiceBus() As Single

Dim i As Integer, ii As Integer, j As Integer

Fkdkkkkkkkkkxkkkkkkkk Transfer input values to DLL ¥kt

Call dil.InitialSysInfo(Artinfo.NumSegments, Systeminfo.ArtClass, Systeminfo.AreaType, _
SystemInfo.AADT, Systeminfo.Dfactor, Systeminfo.gCratio, Systeminfo.Kfactor, _
Systeminfo.PHF, SystemInfo.PTXL, Systeminfo.BaseSatFlow, Systeminfo.FwdLanes, _
Systeminfo.Cycle, Systeminfo.SigControl, SystemInfo.MedianType, _
Systeminfo.PctHeavyVeh)

For i =1 To Artinfo.NumSegments
Call dll.InitialIintInfo(i, Intinfo(1, i).CrossName, Intinfo(1, i).Cycle, IntInfo(1, i).gCratio, _
Intinfo(1, i).SegLength, Intinfo(1, i).SegAADT, Intinfo(1, i).PTXL, _
Intinfo(1, i).NumLanes, Intinfo(1, i).ArvType, Intinfo(1, i).FFSpeed, _
Intinfo(1, i).SegVol, Intinfo(1, i).MedianType)
Next i
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For i =0 To Artinfo.NumSegments — 1
Call dil.InitiaIMMsegment(i, MMSegment(i).BikeLaneYN, MMSegment(i).OutLaneWid, _
MMSegment(i).NumOutLaneWid, MMSegment(i).PavCond, MMSegment(i).SidewalkSep, _

MMSegment(i).SidewalkYN, MMSegment(i).SidewalkBarr, MMSegment(i).SidewalkToBusYN, _

MMSegment(i).BusesPerHour, MMSegment(i).SpanOfService)

Forii=0To 2
Call dll.PedSubSeginfo(i, ii, PedSubSeg(i).NumSubSeg, _
PedSubSeg(i).PctOfSegment(ii), PedSubSeg(i).SidewalkYN(ii), _
PedSubSeg(i).SidewalkSep(ii), PedSubSeq(i).SidewalkBarr(ii))
Next ii
Next i

Fkkkkkkkkkekkikx Get Adjusted Saturation Flow Value ***xxskkkkckiokaok

Systemlinfo.AdjSatFlow = dll.AdjSatFlowRate(SystemInfo.PctHeavyVeh, Systeminfo.MedianType, _
Systeminfo.BaseSatFlow, Systeminfo.LTBayYN, Systeminfo.LocAdjFactor)

Thkkkkkhkkkhkkhkkkhkhkhkik Cal I th e Calcu Iatlo ns Routl nes *kkkkhkkkhkkkhkhhkkhik
Call dll.RunCalc
Tkkkkkkkhkhkkkhkhkkkhkkhkkhkkk G et Auto Pe rformance M easu re Val u eS and LOS *hkkkkkhkkkkkkkkkkkk

For i =1 To Artinfo.NumSegments
Intinfo(1, i). ThruVol = dIl. ThruVolRet(i)
IntInfo(1, i).vcRatio = dll.VcRatioRet(i)
Intinfo(1, i).CtrIDelay = dil.CtrIDelayRet(i)
Intinfo(1, i).IntLOS = dll.IntLosRet(i)
Seglnfo(1, i).AvgSpd = dIl.SegAvgSpdRet(i)
Seglnfo(1, i).LOS = dIl.SegLOSRet(i)

Next i

Thkkhkkhkhkhhkhkhix Get Serv'ce Volume Table Values *kkkkkkkkkkkkkkkkk

DIIPkHrVolRet = dll.PkHrVolRet
DlIBothDirVolRet = dll.BothDirVolRet
DIIAADTfinal = dll. AADTfinalRet
DIAADTflag = dll.AADTflagRet
DlIServicePed = dll.ServicePedRet
DlIServiceBike = dll.ServiceBikeRet
DlIServiceBus = dll.ServiceBusRet
DliDailyServiceBus = dll.DailyServiceBusRet

Forj=1To 4 ‘lanes 2,4,6,8
Fori=1To5 ‘LOSA-E
PkHrVol(j, i) = DIIPkHrVolRet(j, i)
BothDirVol(j, i) = DlIBothDirVolRet(j, i)
AADTfinal(j, i) = DIAADTfinal(j, i)
AADTflag(j, i) = DIIAADTflag(j, i)
ServiceBike(j, i) = DlIServiceBike(j, i)
ServicePed(j, i) = DIIServicePed(j, i)
Next i
Next j
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Fori=1To6
ServiceBus(i) = DIIServiceBus(i)
DailyServiceBus(i) = DlIDailyServiceBus(i)
Next i

‘ check for oversaturation for entire hour of analysis (i.e., 1/PHF)
For i =1 To Artinfo.NumSegments
OverVC(i) = dll.OverVCRet(i)
Next i

rkkxkkxkixkix Get Multimodal Performance Measure Values ***x#xkiiksiokiok

For i =1 To Artinfo.NumSegments
BkLosVal(i) = dll.BikeLosValRet(i)
PedLosVal(i) = dll.PedLosValRet(i)
TransitLosVal(i) = dll. TransitLosValRet(i)

Next i

For i =1 To Artinfo.NumSegments
Arterial.segresult(i).BikeLOS = dll.segBikeLosRet(i)
Arterial.segresult(i).PedLOS = dll.SegPedLosRet(i)
Arterial.segresult(i). TransitLOS = dll.SegTransitLosRet(i)

Next i
Fori=1To8
Forj=1To 3 ‘# of ped subsegments
Arterial.segresult(i).SubSegPedLOS(j) = dll.PedSubSeglLosRet (i, j)
Next j
Next i

Thkkkkhkhkhhhkhkix Get Overa” Arterlal LOS Results *kkkkkkkhhhhhkhkkkkx

Artinfo.AvgSpd = dll. ArtinfoAvgSpdRet
Artinfo.LOS = dll.ArtinfoLOSRet
Artinfo.SumLength = dll.ArtSumLengthRet
Arterial. TotPedLOS = dIl.TotPedLosRet
Arterial. TotPedPts = dll.TotPedPtsRet
Arterial. TotBikeLOS = dll.TotBikeLosRet
Arterial. TotBikePts = dIl. TotBikePtsRet
Arterial. TotBusLOS = dll.TotBusLosRet
Arterial. TotBusPts = dIl. TotBusPtsRet

End Sub

5. Calculations Subroutine Call

Insert the following statement in your VB project code at the point where you want to
retrieve calculations results:

Call DlICalc
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Variable Descriptions

Facility (Systeminfo. & Artinfo.) Variables

Variable Name | Data Allowable Values Units / Notes
Type

NumSegments | Integer 0,1..9
ArtClass Integer 1,2,3,4,5 5 = Signal
AreaType String “Urbanized”, “Transitioning/Urban”,

“Rural”
AADT Long 0 - 100,000 vehicles
Dfactor Single 05-1
Kfactor Single 0.01-0.15
PHF Single 0.75-1.0
PTXL Single 0-45 % Turns from Exclusive

Lanes
BaseSatFlow Long 100 to 2400 FDOT default = 1850
pc/hr/in

gCratio Single 01-1
FwdLanes Integer 1-4
Cycle Integer 40 — 240 seconds
SigControl String “Pretimed”, “Semiactuated”, “Actuated”
MedianType String “None”, “Non-Restrictive”, “Restrictive”
PctHeavyVeh Single 0-100 %
OverVC Boolean | True, False v/c > 1/PHF indicator

Segment (IntInfo.) Variables

Variable Name Data Type | Allowable Values Units / Notes

CrossName String Any String Value

Cycle Integer 40 — 240 seconds

gCratio Single 01-1

Seglength Integer 100 — 15840 feet

SegAADT Long 1000 — 100000 Vehicles (optional, see below)

SegVol Integer 0 - 5000 vehicles (analysis direction), if equal to
zero, SegVol = SegAADT * Kfactor *
Dfactor

PTXL Single 0-65 %

NumLanes Single 1-4 analysis direction

ArvType Integer 1-6

FFSpeed Integer 25-60 mi/hr
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MultiModal (MMSegment.) Variables

Variable Name Data Type | Allowable Values Units / Notes

BikeLaneYN Integer 0,1 no, yes

OutLaneWid Integer 0,123 Narrow, Typical, Wide, Specify Width
NumOutLaneWid Integer 8—-16 Feet (applies to selection of 3 for above)
PavCond Integer 0,1,2 Undesirable, Typical, Desirable
SidewalkSep Integer 0,1,2 Adjacent, Typical, Wide

SidewalkYN Integer 0,1 no, yes

SidewalkBarr Integer 0,1 no, yes

SidewalkToBusYN | Integer 0,1 no, yes

BusesPerHour Integer 0-60 buses/hr

SpanOfService Integer 0-24 hours

PedSubsegment (PedSubSeg.) Variables

Variable Name Data Type Allowable Values Units / Notes
NumSubSeg Integer 1,2,3

PctOfSegment Integer 0-100 %

SidewalkYN Integer 0,1 no, yes

SidewalkSep Integer 0,1,2 Adjacent, Typical, Wide
SidewalkBarr Integer 0,1 no, yes

Adjusted Saturation Flow Variables

Variable Name Data Type Allowable Values Units / Notes
PctHeavyVeh Single 0-100 %
MedianType String “None”, “Non-Restrictive”,
“Restrictive”
BaseSatFlow Long 100 to 2400 FDOT default = 1850
pc/hr/in
LTBayYN Integer 0,1 no, yes
LocAdjFactor Single .75-1.0
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Guidelines for adding the HIGHPLAN calculations engine (HPCalc.dll)
to your Visual Basic project

1. Add a Reference to the ‘HPCalc.dll’ to Your Visual Basic Project

1.1 Place ‘HPCalc.dll’ file in project or ‘Windows\System32’ directory

1.2 Go to the ‘Project’ menu item

1.3 Click on ‘References’

1.4 Then click on ‘Browse...’ to search for the HPCalc.dll file

1.5 Then use the ‘Look in:" Box to search for the HPCalc.dll in your directory structure.
1.6 The ‘References’ dialog will now show HPCalc.dll (as shown in the figure below)
1.7 Click 'OK’. The DLL is now properly referenced to your VB project.

References - HighPlan.¥bp

Available References: (4

‘isual Basic For Applications ﬂ Cancel
‘Wisual Basic runtime objects and procedures

‘isual Basic objects and procedures
OLE Autarnation Browse. ..
Microsaft Data Binding Collection YE 6.0 (SP4)

Microsoft Diata Formatting Object Library 6.0 (SP4) ﬂ
Microsoft Inkernet Controls

[w] Microsoft #ML, w40 Priority
[] 145 Helper COM Component 1.0 Type Library ﬂ
[] 145 RADIUS Protocal 1.0 Type Library

[l ACEApRCH 1.0 Type Library

[] Acrobat
ﬂlAcr-:ul:uat Access 2.0 Tvoe Library I _ILI
4 3

—HPZalc

Help

[l

Location:  C:YWINDOMW S SYSTEMIZYHPCalc, dl
Language: Standard

2. Declare DLL
Add the following statement to your VB project’s declarations section:
Public dIl As TwoLaneCalc
Public Mdll As MultiLaneCalc
3. Initialize DLL

Initialize the DLL in your project’s startup subroutine, with the following statements:
Set dll = New TwoLaneCalc
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Set Mdll = New MultiLaneCalc

4. DLL Function Calls

Add the ‘TwoLaneDLLCall’ and “MultiLaneDLLCall’ subroutines to your VB project
(included below). These subroutines contain all the code and DLL function calls necessary
to retrieve all calculated performance measures and levels of service for either two-lane or
multilane highways. The subroutines shown below make use of the data structure in FDOT’s
HIGHPLAN program. However, it is making explicit reference to each of the variable
elements within the data structure so that you can easily substitute your own project’s
variable names. Shown immediately below the subroutine listings is the specification for
each of the variables used in the calculations DLLs.

Two-Lane Highways

Public Sub TwoLaneDLLCall()

Dim i As Integer
Dim DDHYV As Single
Dim DIILOSTabRet() As TabStuff

Thkhkhkhhhhhhhhhhhhhhiiikx Transfer Input ValueS to DLL *khkhhhhkhkkkhkhkhkiihikiikhkhhik

Call dll.InitialHighInfo(HighwayInfo.AreaType, HighwayInfo.NumberOfLns, _
HighwayInfo.Terrain, HighwayInfo.FreeFlowSpeed, _
HighwaylInfo.MedianYN, HighwayInfo.LTBaysYN, _
HighwaylInfo.PassLnYN, HighwayInfo.PassingLnSpacing, _
HighwayInfo.PctNoPassingZone, _

HighwayInfo.AADT, HighwayInfo.KFactor, Highwaylnfo.Dfactor, _
HighwaylInfo.PHF, HighwayInfo.HVPct, HighwaylInfo.BaseCapPerLn, _
HighwayInfo.LocalAdj, _

HighwayInfo.AnalysisType, HighwaylInfo.Class)

Call dll.Setup2Lane (HP2LaneParPath)

DDHV = dll.RetDDHV
Call dIl.TwolaneMOEs(DDHYV, 0)

Thkkhkkkhkkkikkikiikk Get LOS Results k,hkkkhkkkkikhkkkikhkkkiikk

HighwayInfo.VCRatio = dll.RetVCRatio
HighwayInfo.PTSF = dIl.RetPTSF
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HighwayInfo.ATS = dll.RetATS
HighwayInfo.PctFFS = dll.RetPctFFS
HighwayInfo.LOSMOE = dll.RetLOSMOE
HighwaylInfo.LOS = dll.RetLOS

Fori=0To4

HighwayInfo.MOE(i) = dll.RetMOE(i)
Next i
HighwayInfo.MOE(1) = HighwayInfo.VVCRatio

Call dll. TwoLaneServiceVols
DIILOSTabRet = dll.LOSTabRet

Fori=1To5 'LOSA-E
LOSTable(1).PkServiceVol(i) = DIILOSTabRet(1).PkServiceVol(i)
LOSTable(1).BothServiceVol(i) = DIILOSTabRet(1).BothServiceVol(i)
LOSTable(1).MaxVCRatio(i) = DIILOSTabRet(1).MaxVCRatio(i)
LOSTable(1).MaxAADT(i) = DIILOSTabRet(1).MaxAADT(i)

Next i

End Sub

Mulitlane Highways

Public Sub MultiLaneDLLCall()

Dim i As Integer, j As Integer
Dim DIILOSTabMulRet() As TabStuff

Thkkhkkkhkkhkhkkikkhkikkhkikkiikkkx Transfer input Va|UES to DLL *kkkhkkhkkhkkhikhkkihkhkkihkhihkikik

Call Mdll.InitialIMulLaneHighInfo(HighwaylInfo.AreaType, Highwaylinfo.Terrain, _
HighwayInfo.NumberOfLns, HighwaylInfo.FreeFlowSpeed, _
HighwaylInfo.MedianYN, HighwayInfo.LTBaysYN, _

HighwayInfo.AADT, HighwayInfo.KFactor, HighwayInfo.Dfactor, _
HighwayInfo.PHF, HighwayInfo.HVPct, HighwaylInfo.BaseCapPerLn, _
HighwayInfo.LocalAdj, HighwaylInfo.AnalysisType)

Call Mdll.MultilaneMOEs

IrRxFFFAAAEIRXX* Get Intermediate Calculation Valugs ******dxxkxkksik

FacAdjFactor = dll.retFacAdjFact
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Adj_Med_LTB =dll.retAdjMedLT
HighwayInfo.AdjCapPerLn = MdIl.AdjCapPerLnMulRet

Thkhkkhkkhkhkkikkikkikikikk Get LOS Results k,hkkkhkkkhhkkkihkkkihkikkiikx

HighwayInfo.VCRatio = Mdll.RetVCRatioML
HighwayInfo.ATS = MdIl.RetATSML
Highwaylnfo.Density = Mdll.RetDensityML
HighwayInfo.LOSMOE = dI.RetLOSMOE
HighwayInfo.LOS = MdIl.RetLOSML

Fori=0To4
HighwayInfo.MOE(i) = dll.RetMOE(i)
Next i
HighwayInfo.MOE(1) = HighwayInfo.VVCRatio

DIILOSTabMulRet = Mdll.LOSTabRet

Fori=1To3 'for4,6,and 8 lanes

Forj=1To5 'LOSA-E
LOSTable(i).PkServiceVol(j) = DIILOSTabMulRet(i).PkServiceVol(j)
LOSTable(i).BothServiceVol(j) = DIILOSTabMulRet(i).BothServiceVol(j)
LOSTable(i).MaxVCRatio(j) = DIILOSTabMulRet(i).MaxVCRatio(j)
LOSTable(i).MaxAADT(j) = DIILOSTabMulRet(i).MaxAADT(j)

Next j

Next i

End Sub

5. Calculations Subroutine Call

Insert the following statement in your VB project code at the point where you want to
retrieve calculations results:

Call TwoLaneDLLCall (for two-lane calculations)
Call MultiLaneDLLCall (for multilane calculations)
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Variable Specifications

Data
Variable Name Type Allowable Values Units / Notes
AnalysisType Integer 0,1 “Facility”,
“Segment”
AreaType String “Urbanized”,
“Transitioning /Urban”,
“Rural developed”,
“Rural undeveloped”
NumberOfLns Integer 2 (2 lane)
4 — 8 (multilane)
Terrain Integer 0,1 “Level”, “Rolling”
FreeFlowSpeed Integer 40 - 70 (2 lane) FDOT default =
45 — 70 (multilane) posted speed + 5
mi/h
MedianYN Boolean True / False
LTBaysYN Boolean True / False
AADT Long 1000 — 100000 vehicles
Kfactor Single 0.01-0.2
Dfactor Single 05-1
PHF Single 0.75-0.98
HVPct Integer 0-100 %
BaseCapPerLn Integer 1400 - 2400 FDOT default =
1850 pc/h/In
LocalAdj Single 0.8-1.0
Two-Lane Highways Only
Class String L 1 1 e AV
PassLnYN Boolean True / False
PassingLnSpacing | String 0 (if PassLnYN = False) mi
2 — 30 (if PassLnYN = True)
PctNoPassingZone | String 0-100 %
HP2LaneParPath String Path of

‘HP2Lane.par’ file
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Guidelines for adding the FREEPLAN calculations engine (FPCalc.dll)

to your Visual Basic project

1. Add a Reference to the ‘FPCalc.dll’ to Your Visual Basic Project

1.1 Place ‘FPCalc.dll' file in project or ‘Windows\System32’ directory

1.2 Go to the ‘Project’ menu item
1.3 Click on ‘References’
1.4 Then click on ‘Browse...’ to search for the FPCalc.dll file

1.5 Then use the ‘Look in:’ Box to search for the FPCalc.dll in your directory structure.

1.6 The ‘References’ dialog will now show FPCalc.dll (as shown in the figure below)
1.7 Click 'OK’. The DLL is now properly referenced to your VB project.

References - Project1.vbp

Available References;

| Visual Basic For Applications ”
| Yisual Basic runtime objects and procedures
| Visual Basic objects and procedures
v OLE Aukoration
lFPCalc
145 Helper COM Component 1.0 Type Library
145 RADIUS Prokocal 1.0 Type Library

+|

AcrolEHelper 1.0 Type Library Pricrity
Active DS Type Library
Active Setup Control Library +

ActiveMaovie contral byvpe library

Activex DLL to perform Migration of M3 Repository 4!
Adobe SYG Viewer Type Library 2.0

Anent 1.0 Tene | ibrary

< b

v

FPiZalc

Location:  C:\WINDOMW Shsystem32FPCalc. dll
Language: Standard

Ik

Cancel

Browse, ..

Help

i

2. Declare DLL

Add the following statement to your VB project’s declarations section:

Public dil As FPCalcs

3. Initialize DLL

Initialize the DLL in your project’s startup subroutine, with the following statement:

Set dll = New FPCalcs
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4. DLL Function Calls

Add the ‘CalcsDLL’ subroutine to your VB project (included below). This subroutine
contains all the code and DLL function calls necessary to retrieve all facility and segment
calculated performance measures and levels of service. The subroutine shown below
makes use of the data structure in FDOT’'s FREEPLAN. However, it is making explicit
reference to each of the variable elements within the data structure so that you can easily
substitute your own project’s variable names. Shown immediately below the subroutine
listing is the specification for each of the variables used in the calculations DLL.

Public Sub DIICalc() 'FPCalc DLL
Dim i As Integer, j As Integer, k As Integer
1 kkkkkkkkkhkkkhkk In|t|al|ze the FaCI|I'[y Val’lab|eS kkkkkkkkkkkkkkkkk

Call dll.InitialFacility(facility. AreaType, facility.FreewayClass, facility.numseg, facility. AADT, _
facility.KFactor, facility.DFactor, facility.PeakhourFactor, facility.LocalAdjFactor, _
facility.timePeriod, facility.direction, facility.peak, _
facility.speedLimit, facility.default.Lanes, _
facility.default.offrampDecelLength, facility.default.onRampAccelLength, _
facility.default.PercentTrucks, facility.default.percenttrucksonoff, _
facility.default.rampFFS, facility.default.percentrampvolume, _
facility. HCManalysis)

! kkkkkkkkkkkkkk Inltlallze the Segment Varlab|eS *kkkkkkkkkkkkkk

For i =0 To facility.numseg — 1 ‘Segment
Forj=0To 2 “* see note at bottom
Call dll.InitialSegment(i, j, facility.segarray(i).Changelnts, _
facility.segarray(i).offRampPercentTrucks(j), _
facility.segarray(i).onRampPercentTrucks(j), _
facility.segarray(i).onRampVPHY(j), facility.segarray(i).offRampVPHY()), _
facility.segarray(i).onramplanes(j), facility.segarray(i).offramplanes(j), _
facility.segarray(i).Length, _
facility.segarray(i).InbetweenLength,
facility.segarray(i).AuxLaneBetweeninterchanges, _
facility.segarray(i).auxlane, facility.segarray(i).Lanes, _
facility.segarray(i). Terrain, facility.segarray(i).ffs, _
facility.segarray(i). Type, _
facility.segarray(i). Distance(j), facility.segarray(i).typenum)
Next j
Next i

* This index is for accommodating the full cloverleaf interchange. The first on (loop)- and off (directional)-ramps use
index 0 and the second on-(directional) and off-(loop) ramps use index 1. Three distances are also specified for full-
cloverleaf: 1) first off-ramp gore to first on-ramp gore; 2) first on-ramp gore to second off-ramp gore; and 3) second
off-ramp gore to second on-ramp gore. Thus, indexes 0,1, and 2 would be used, respectively. For all other
interchange types, the zero index should be used to specify on-/off-ramp values and gore-to-gore distances.

It is necessary to enter a segment length for all basic segment entries (i.e., indexes 0,1,2)
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+ Fweeaek Call the Calculation Module *sa
dil.DoCalcs
t Feeeaaeex Return Variables for the Result Screen #oasas

For k = 0 To facility.numseg - 1
facility.segresult(k).los = dll.segresultlos(k)
facility.segresult(k).speed = dll.segresultspeed(k)
facility.segresult(k).density = dll.segresultdensity(k)
facility.segresult(k).capacity = dll.segresultcapacity(k)
Involume(k) = dll.Volume(k)
facility.segworst(k).ramp = dll.segworstramp(k)
facility.segworst(k).los = dll.segworstlos(k)
facility.segworst(k).density = dll.segworstdensity(k)
facility.segworst(k).speed = dll.segworstspeed(k)
facility.segworst(k).vcratio = dll.segworstvcratio(k)

Next k

fFkeeeaaak Overall Values on the Result Screen ** ki
facility.overallDensity = dll.overallDensity
facility.overallLOS = dll.overallLOS

facility.overallSpeed = dll.overallSpeed

End Sub

5. Calculations Subroutine Call

Insert the following statement in your VB project code at the point where you want to
retrieve calculations results:

Call DlICalc
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Variable Specifications

Variable Name Data Type | Allowable Values Units / Notes
numseg String 1-20
AADT Long 5,000 — 300,000 vehicles
KFactor Single 0.01-0.40
DFactor Single 04-1.0
PHF Single 05-1.0
LocalAdjFactor Single 0.75-1.0.
timePeriod String K30, K100, K5-6pm, Kp/d,
Kother
direction String Eastbound, Westbound,
Northbound, Southbound
peak String Peak Direction, Off-Peak Direction
AreaType String Urbanized, Transitioning/Urban,
Rural
FreewayClass String 1-4
speedLimit Integer 50-70 mi/h
defaultLanes Integer 4-12 lanes both
direction
offrampDecelLength Integer Default value — 500
onRampAccellength Integer Default value — 1200
PercentTrucks Integer Default value — 6 Entering first
segment
percenttrucksonoff Integer Default value — 6
rampFFS Integer Default value — 40
percentrampvolume Integer Default value — 10
HCManalysis Boolean True / False
Segment Variables
Variable Name Data Type | Allowable Values Units / Notes
Changelnts Boolean True, False
offRampPercentTrucks Single 0-100 %
onRampPercentTrucks Single 0-100 %
onRampVPH Integer 0 -2200 veh/hr/In
offRampVPH Integer 0 - 2200 veh/hr/In
onramplanes Integer 1-2
offramplanes Integer 1-2
Length Integer > 200, if back-to-back ft
interchanges
0, otherwise
InbetweenLength Integer 2000 — 7200 ft, dist between
default = 3000 back-to-back
interchanges
AuxLaneBetweeninterchanges | Boolean True, False
auxlane Integer 2000 — 7200 ft, distance of
aux lane
Lanes Integer 2-6
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Terrain String L,R, M level, rolling,
mountainous
ffs Integer 55-75 mi/h
Type String Basic Segment,
Interchange, Diamond,
Partial Cloverleaf, Full
Cloverleaf, On Ramp,
Off Ramp, Toll Plaza
Distance Single ft, ramp gore-
to-gore
distance
typenum Integer Basic Segment =0

Interchange = 1
Diamond = 2

Partial Cloverleaf =5
Full Cloverleaf = 6
OnRamp =7

Off Ramp =8

Toll Plaza =11
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