AASHTOWare BrDR 6.8.3

Regression Comparison Tool
TestUtilityUser |



RCT1 - Getting Started with Regression Comparison Tool

Introduction

Wikipedia defines regression testing as the following:
“Regression testing is a type of software testing that seeks to uncover new software bugs, or regressions, in
existing functional and non-functional areas of a system after changes such as enhancements, patches or

configuration changes, have been made to them.”

The BrDR Regression Comparison Tool allows users to perform regression testing between different sets of BrDR

analyses.

Differences between two sets of BrDR analyses can occur for several reasons including the following:
e The software was changed intentionally to address a change in the AASHTO specification — an expected and
acceptable change.
e The software was changed intentionally to address a coding defect — an expected and acceptable change.
e The software was changed intentionally to provide a user requested enhancement — an expected and
acceptable change.
e The software was inappropriately changed thus introducing a defect — an unexpected and unacceptable

change.

Differences between two analytical engines can occur for several reasons including the following:
o Differences can occur when the two engines produce different results because of differing assumptions.
e One engine is more rigorous or refined than the other.
o Differing interpretations of the AASHTO specifications.

e  One or both engines have a defect.

When a difference is found as a result of regression testing, the user must investigate to determine the cause. The
BrDR Regression Comparison Tool can help a user compare two analyses, identify the cause of the differences, and
using the comparisons and a working knowledge of the change/enhancement, determine if the differences are expected

and acceptable.

Features — What does the Regression Comparison Tool do?
The Regression Comparison Tool allows the user to compare the following results between two different sets of BrDR
analyses:
e Text comparison for the specification check articles. This comparison requires the use of a third-party text
comparison software such as Beyond Compare or WinMerge.
e  Graphical comparisons of dead load and live load actions, including moment, shear, deflection, etc.

e  Graphical comparison of computed specification check data.
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The AASHTO analytical engines in BrDR store regression data associated with report numbers similar to the NCHRP
12-50 process (NCHRP Report 485 — Bridge Software — Validation Guidelines and Examples). If a third-party
analytical engine stores regression data with the same report numbers in an RTU file similar to that produced by BrDR,

the regression tool can also be used to compare results between the 2 analytical engines.

Graphical User Interface

The Regression Comparison Tool has two interfaces, TestUtilityUser and TestUtilityBatch. TestUtilityUser is a
simpler version of TestUtilityBatch that allows the comparison of any two RTU (Regression Testing Utility) and SCA
(Specification Check Articles) files. While TestUtilityBatch and TestUtilityUser perform the same file comparison
functions, TestUtilityBatch is geared for automated batch testing of multiple test cases. This tutorial will focus only

on the usage of TestUtilityUser. Each regression test utility comes with its own Getting Started manual.

Regression Test Utility <= TestUtilityBatch

Regression Test Utility Help <= TestUtilityBatch - Getting Started
New

Regression Test Utility User <= TestUtilityUser

Regression Test Utility User Help <= TestUtilityUser - Getting Started
New

Configuring Database

The regression test utility uses a database to store information. Users will not be able to open the utility if a database
with the name AashtoBridgeTestUTtility is not created or attached. Both TestUtilityBatch and TestUtilityUser use the
same database.

Attaching AashtoBridgeTestUtility 6.8.3 database

The version 6.8.3 database (AashtoBridgeTestUtility.mdf) is included with the utility and must be configured before
using the utility. In order to configure/attach the database, it is necessary to have SQL Server 2014 SP2 installed on
the user’s computer. If users do not have SQL Server 2014 SP2 installed on their computer, they may either install it
using the BrDR 6.8.3 installer ~ or  download it from https://www.microsoft.com/en-
us/download/details.aspx?id=53167.
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To attach the database, run SQL Server Management Studio as administrator.

5QL Server 2014 Management St...

S0 "g Unpin from Start

50 More

-3 Pin to taskbar

Uninstall e
S0 Run as administrator

Open file location

When the studio is opened, right click on Database and select Attach.

Az Microsoft SOL Server Management Studio (Administrator)
File Edit View Debug Tools Window Help

éﬂ'J'Lj dﬂl.:lﬂewﬂuer}' |_-I.:j"ﬁ Eﬁjﬁ‘?ﬂl R _ﬁ|

Object Explorer = X
Connect~ 33 3 m 7 7] L§

= L:h MOOMLHLEE (SOL Server 12.0.5207.0 - BER\HLee)
B0sto oo
[ Security
[ Server C Attach...
[ Replicat
[ Always(
[ Manage

[ Integrat Deploy Data-tier Application...
[y SOL Ser

Mew Database...

Restore Database...

Restore Files and Filegroups...

Import Data-tier Application...

Start PowerShell

Reports 3

Refresh
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Browse to the location of the MDF file and select the database by clicking on the Add button and browsing to the
database file as shown below.

Selecta page E Seript ~ 74 Help

Databases to attach:
MDF File Location Database Name Mtach As L

D Locate Database Files - MOOMLHLEE a >

Database Data Fils location: C:\Program Files\AASHTOWare\BrDRE83\Re| | [ | | %

52 Pogon s ~ DT

E: 1E

w3 7Zp

-0 AASHTOWare .

G103 BORES L

£-C3 BrDRE83

. @-C3 Engines
E: Help B Path Message
-3 Migration Wizard

{1 PsDesign

{1 Regression Tool

E-C3 BORTO

@-C3 Application Verfier

#-3J Beyond Compare 4

#-C3 Bonjour

-3 Broadcom E_

[

£

H- 0 CMAK Add
t-{_ Common Files v
L4 >

[
ot}
ol

Remave

File name: |AashtoBridge Test Utility mdf Database Data Files(™mdf) ~

oK Cancel oK Cancel
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Opening TestUtilityUser

Go to the Start Menu and click on the AASHTOWare’s Regression Test Utility User application.

Regression Test Utility

MNew

Regression Test Utility Help
Mew

Regression Test Utility User
Mew

Regression Test Utility User Help
Mew

o5 Regression Test Utility (RTU) - 0

Reports  Cenfiguration  Help

BrDR Regression Test Utility (RTU)

Compare Any Two RTU Files  Compare Any Two SCA Files Graph Multiple Files Key Data

Compare selected reports between any two rtu files.

1. Select two different rtu files.
2. Specify one or more reports to compare. "All" or a blank field will display all reports.

First rtu File
= | [ Select

Second ru File
= | [ Select

Reports to compare (separate with commas)
| || select

Compare
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Reports and Configuration windows

Click on Reports on the menu bar to open the Manage Reports window.

-

atl Regression Test Litility (RTL) I=ENE
Configuration  Help
BrDR Regression Test Utility (RTU)
0 MANAGE REPORTS @
Gompare Manage Report Descriptions and Tolerances
Compare
1 Select Default tolerance (%] [&pplies to all reports having no tolerance specified)
2. Specif
Esfn?;zter il'zcu]lerance Description -
First .t F{ || 30001 -
ol 30002 [4&450_Results. SumaChGng]
Second 1 30003 [8450_Results.webTopBR]
o 30004 [£450_Results. 51abCGBE]
30005 [A45S0_Results SH_10_32_Fv]
Fisports i 30006 [8:450_Resuls.5H_10_34_03_Fuf_max_pas]
30007 [8450_Results. 5H_10_34_03 Fyf_mas_neg)
30008 [8450_Results RcYs_Inv]
30009 [aas50h_Resultz. Acvs_Op]
30010 [aaSD_Resultz Rchc_lny]
30011 [&a50_Resultz. Rchbom_Pos_lnv]
3002 [aA50_Resultz. Rchbom_Meg_lnw]
30013 [&A50_Resultz Rehbom_Pos Op]
30014 [&450_Resultz Rebom_MNeg_ Op]
Moo [AA50_Results SteelPosFlexSectionPropertyT able] -» [AA5D_Index_StSectionProp.Inertia]
amo [AA50_Results SteelPosFlesSectionPropertyT able] -» [AASD_Index_SH_SectionPrap.Area)
amoz [8450_Results. SteelPosFlexSectionPropertyT able] -» [AASD_|Index_SH_S ectionProp. NAFromBattom]
3Mos [A8450_Results. SteelMegFlexS ectionPropertyT able] -+ [AASD_Index_SH_SectionProp.Inertia) i
ak ] ’ Cancel

This window contains a table that lists all the available reports that can be output by BrDR (a specific test case will
output a subset of these reports), description and tolerances. A “report” is a number assigned to a specific type of
value (refer to NCHRP 12-50) produced by a BrDR analysis. For example, NCHRP 12-50 defines report numbers
50042 through 50045 to be shear resistance values Vr, Vn, Vc and Vs. TestUtilityUser graphs these values and
calculates differences between two different analyses. These reports are prepopulated from the

AashtoBridgeTestUTtility database, users are not able to add or delete report from the user interface.

A report can have a tolerance assigned to it. The tolerance is used to determine whether the results of two analyses
are considered acceptable or not. Generally, regression testing is looking for zero change. However, there are some
useful exceptions. For example, when results from two different programs are being compared or when BrDR’s values

change slightly due to a bug fix or other planned modification.
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Click on Configuration on the menu bar to open the Configuration window.

r

85 Regression Test Utility (RTLI Tl &= || == |

Reports Help
BrDR Regression Test Utility (RTU)

-

ol COMFIGURATION = TE ]l ==

Comp

Comp Compare Program path & exe C:AProgram Files [»8E]\Eevond Compare 3\BCompare.exe

1. Sg Naotepad path & exe cihwindowshsystem32inotepad. exe Selact

X

First .

b Ok I I Cancel I

Seco

o Select

Fieports to compare [separate with commas)

Select
Compare

The Configuration window points to helper programs on your computer. The first path “Compare Program path &
exe” points to a comparison software such as Beyond Compare. This is needed to compare two text files (specification
check articles) side by side. There are free text comparison software online like WinMerge and ExamDiff that users
may download. Users may also use online tool such as Diff Checker and Text Compare. The second path “Notepad
path & exe” points to a text editor such as Notepad or Wordpad. The default is c:\windows\system32\notepad.exe as

Notepad is generally used, however the utility tool may open any text editor including Microsoft Word.

To continue this tutorial, download and install a comparison software if you don’t have one in your computer. Select

the path to the comparison software executable file. Click OK to save the configuration and close the window.
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Producing RTU and SCA files

An RTU (regression testing utility) file contains dead load, live load, and other values calculated during spec checking.
Report numbers are assigned to different types of values. A SCA (specification check article) file contains the text
output from each specification article as it appears in BrDR. One RTU and one SCA file is generated for each member

alternative.

To use this utility, you will need two RTU or SCA files. This section of the tutorial will show you how to produce

RTU and SCA files in BrDR and manually compare them in the regression utility.

The following example demonstrates the tool’s features by comparing the results between the Legacy AASHO LRFR
Engine and the Modernized AASHTO LRFR Engine.

Launch BrDR 6.8.3 from the Start Menu and connect to the AASHTOWareBr683s database. Open BID1
TrainingBridgel Bridge Workspace. Expand the Simple Span Structure superstructure definition and select the G1
member’s Plate Girder member alternative in the Bridge Workspace tree. Open the Analysis Settings window and

select the LRFR Design Load Rating template.

B o=l
= D TrainingBridge1 ™ Analysis Settings EI@

o [ Materials
+ g i:lrsrts:::::es (O Design Review (®) Rating Rating Methad: | LRFR ~
ey [Z1 Connectors Analysis Type:
------- [Z1 Diaphragm Definitions Line Girder >
------- [Z3 Lateral Bracing Definitions
------- :1,_ Impact / Dynamic Load Allowance
------- HFF LRFD Multiple Presence Factors 43 Requested Apply Preference Setting. | None ¥
e [Z Factors
------- (23 LRFD Substructure Design Settings Yehicles  Output Engine  Description
------- EC Environmental Conditions Traffic Direction: :
....... ofF  Design Parameters Fiefrezh Temporary Wehicles... | | Advanced...

= [ SUPERSTRUCTURE DEFINITIONS

4 Member Loads
" Supports
5] R

I G4
= [Z] BRIDGE ALTERNATIVES

S Dy Single Span Bridge (E) (C)
[Z SUPERSTRUCTURES

Bath directions
Wehicle Selection:

Wehicle Summary:

- hﬂl Sliﬂlpllinspp:cr:: ?t[;:r;t::ic Load Allowance - Standard " ::ﬂr:o B H:ating e

— ! - EV2 9 - LRFR

....... 2% Load Case Description - EV3 - Design Load Rating

------- & Framing Plan Detail . H 15-44 2% — Inventory

------- [Z3 Bracing Deterioration - H 20-44 o RoHLA3(US)

------- BSC Bracing Spec Check Selection - HL-33(51) R Uperating

....... B4 Structure Typical Section - HL93 (US) e ~HL93 (US)

------- = Superstructure Loads - H3 1544 Analysi F:atigue .

....... (21 Shear Connector Definitions :g ;g 5184” i L ||_ LF;FF? I;atlgue Truek (%)

' e - I Legal Load Ratin

- [Z3 Stiffener Definitions . Lare-Type Legal Load « f--?Fioutine ’

= D MEMBERS - LRFD Fatigue Truck [S1) Specialized Hauling
= :I G1 - LRFD Fatigue Truck [US) v - Permit Laad Rating

Feset Clear Open Template

Save Template

Apply

Cancel
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Switch to the Output tab and select the AASHTO Engine Reports’ Regression Data option. These AASHTO Engine

Reports are stored in the user’s analysis output folder. Click OK to save the analysis settings and close the window.

™ Analysis Settings |=-|| =] ”&|
() Design Review (®) Rating Riating Methad: | LRFR w
Analyziz Tope:
Line Girder w
Az Requested Apply Preference Setting: | Maone b
Yehiclez: Output  Engine  Description
Tabular Results: AASHTO Engine Reports:
[+ Dead Load Action Repaort [ FE tModel for LL Analysiz ~
[+ Live Load Action Report O LL Influence Lines FE Model
[ Truzz Panel Point Concurent Forces Report O LL Influence Lines FE Actions
[ Truzz Panel Point b aximum Forces Report [ LL Distrib. Factor Computations
| | Diztrib, Factar Symmary
[ Fatigue Stress Fanges
O Service Il Stresz Ranges
1 Specification Output:
LRFD/LRFR Conc Article Detailed v
Select All Clear All Select Al Clear All
Reset Clear Open Template Save Template Apply Cancel

Click on the Analyze button on the toolbar to perform the LRFR analysis. Since the Legacy AASHTO LRFR Engine
is selected for LRFR analysis on the Member Alternative window’s Specs tab, the generated regression data is for the
Legacy AASHTO LRFR Engine. Click OK to close the Analysis Progress window.
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Open the G1 member’s Plate Girder Member Alternative window. Switch to the Specs tab and select the Modernized
AASHTO LRFR Engine. Click OK to close the Member Alternative window.

I

M Member Alternative Description E@

Member dlternative: | Plate Ginder

Description SPecs  Factors Engine  Import Control Options

Anawifpr: e Analysis Module Selection Type Spec Version Factors
ASD Legacy AASHTO ASD |~ |(System Default |~ ||MBE 3rd, Std 17th |~ || N/& >
LFD Legacy AASHTO LFD |~ |[System Default |~ |[MBE 3rd, Std 17th |~ 2002 AASHTO Std. Specifications |~ |
LRFD Legacy AASHTO LRFD .|l System Default |~ || LRFD 8th 5|[2017 AASHTO LRFD Spec [
LRFR I AASHTO LRFR > |[Bystem Default |~ |[MBE 3rd, LRFD 8th [~ || 2017 AASHTO LRFR Spec ]

Apply Cancel

To illustrate the tool’s comparison features, expand the Plate Girder member alternative in the Bridge Workspace tree.
Open the Deck Profile window and decrease the length of the shear connector range from 161 ft to 80.5 ft.

&M Deck Profile | | == |ﬁ

Type: |Flate

-

Deck Concrete Reinforcement Shear Connectors

Support Di:tt:nrtce Length Di:t;gce Connector | Number per | Number of Tr;::;‘;;ge
Number (ft) I Fow Spsces :
(ft) (ft) - (in}

1 | 0.00 20.50 20.50 |Composite |~

Shear Stud

Deszign Tool View Lalcs

Hew Cuplicate Delete

ppy Cancel
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Select the G1 member’s Plate Girder member alternative in the Bridge Workspace tree. Click on the Analyze button
on the toolbar to perform the LRFR analysis using the Modernized AASHTO LRFR Engine. Click OK to close the

Analysis Progress window.

The regression data is stored in the user’s analysis output folder. The default analysis output folder is the My

Documents folder. The AASHTO Engine stores the RTU (regression testing utility) files and SCA (specification

check article) files inside the Data folder.

| = | Data
Home Share View

v TrainingBridgel

v SimpleSpanStructure
A4 G1
v PlateGirder

Modernized AASHTO LRFR Engine
v | | AASHTO_LRFR ’

Data
Details
Live Load Legacy AASHTO LRFR Engine
~ || Legacy AASHTO_LRFR Y o

Data
Details
51 5pan
52 Span
53 Span

3 itemns

&« v <« BrDREE3 » TrainingBridgel » SimpleSpanStructure » G1 » PlateGirder » AASHTO_LRFR @ Data
~
~ [ This PC A Mame
I Deckiop [ AASHTO_DBR Virtis.rtu
v |5 Documents [7] AASHTO_DER Virtis.sca
v AASHTOWARE || SuperStructureSpecCheckResults. SpecCheckResults
~ | | BiDR683

v O

Date modified

Search Data
Type

RTU File
SCA File
SPECCHECKRESU...
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Comparing RTU and SCA files
In the testing utility, select the two RTU files to compare. You can also limit the set of reports presented in the Report

Detail window by specifying the report numbers to compare. Click Compare to start the RTU comparison.

s Regression Test Utility (RTU)

Reports  Configuration  Help

BrDR Regression Test Utility (RTU)

Compare Any Two RTU Files Compare Any Two SCA Files  Graph Multiple Files Key Data

Compare selected reports between any two rtu files,

1. Select two different rtu files.
2. Specify one or more reports ta compare. A" or a blank field will display all reports.

First rtu File
|4883"-.Tmining Bridge 1%.Simple SpanStructureG 1'PlateGirderLegacy_AASHTO_LRFR\Data"AASHTO_DBR_Virtis rtu | Select

Second .rtu File
| RE“BrDR&83" Training Bridge 1.5imple Span Structure 3 1 PlateGirder AASHTO_LRFR Data*" AASHTO_DBR_Virtis ru | Select

Reports to compare (separate with commas)
| || Select

Compare

Last Modified: 7/30/2018 12



RCT1 - Getting Started with Regression Comparison Tool

The Report Detail window presents the comparison results in tabular form.

! Regression Tool - Report Detail - O *
Text Text ord ~
Report ID Report Description E:g?ﬂe E:Zr?ta; g-rfe?‘h) Dif {'I:Ser. Result
DF (%) | DF(%) (=)
42011 [ALRFD_Results Stl_Ferw_Table] = [ALRFD_IndexFerw. Ferw] 250 250 52 270 0.000 |DIF
42018 [ALRFD_Results.Stl_MnTable_&_10_7] > [ALRFD _Index_5tiMn.Mn] 0.0 0.0 0.0 0.0 0.000 |OK
42025 [ALRFD_Results.Stl_6_10_8_2_3_CbTable] - [ALRFD_Index_6_10_8 2_3 Chf1] 307 07 692 857 0.000 |DIF
42026 [ALRFD_Results.Stl_6_10_8_2_3_CbTable] -= [ALRFD_Index_6_10_8_2_3 Cbf2] 307 307 8186 857 0.000 |DIF
42027 [ALRFD_Results. Stl_6_10_8 2 3 CbTable] - [ALRFD_Index_6_10_8_ 2_3_Cb fmid] 23 23 732 857 0.000 |DIF
42053 |[ALRFD_Resuls.Stl_Pos_Mp] 250 250 190 | 288 | 0000 |DIF
42054 [ALRFD_Results.5tl_Neg_Mp] 0o 0.0 0.0 0.0 0.000 |OK
42055  |[ALRFD_Resuls.Stl_Pos PNA] 250 250 25 | 7.7 | 0000 |OIF
42056 [ALRFD_Results.5tl_Neg_PMA] 00 0.0 0.0 0.0 0.000 |OK
3 [ALRFD_Results StIYieldMoment Table ALRFD_Index_5tl —
42058 [ALRFD_Results Stl'YieldMoment Table] - [ALRFD_Index_StlYi Ph 250 432 871 0.000 |DIF
42059 [ALRFD_Results. StieldMoment Table] -= [ALRFD _Index_5tlYieldMoment Table. Myt] 250 250 71 167 0.000 |DIF
42061 [ALRFD_Results Stl_6_10_8_2_2_FncFLBTable] -» [ALRFD_Index_StIFncTable.Fnc] 0o 0.0 0.0 0.0 0.000 |OK
42071 [ALRFD_Results 5tl_6_10_8 2_3_FnclLTETable] -» [ALRFD_Index_StiFncTable. Fnc] 0.0 0.0 0.0 0.0 0.000 |OK hd
Close

Select report number 42057. Right click on report number 42057 and select Show Graph to present the results for this

report in graphical form.

a5 Graph View - O X
gt “1,3,STR, Max, 1Deskny
Element: Face Stage Limit State Min/Max Load Combo Face . Stage . Limit State . Min/Max , Load (
Main 1 |3 w STR- w Max w 1Deslny *1,3,5TR  Max, 1 +
42057 - [ALRFD_Results.StlYieldMomentTable] -> [ALRFD_Index_StlYieldMomentTable.My]
Graph
200000 —— Event 1
—— Event 2
150000 s o
T — &
100000
50000
0
20 40 60 80 100 120 140 160
Location
Event 1
Close
Evert 2
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For this report number, results are presented along the length of the girder for each combination of Face, Stage, Limit
State, Min/Max and Load Combo. The drop-down list on the top right of the graph allows you to quickly scroll
through each combination. A combination marked with an * indicates differences found. Event 1 represents the report

number in the first RTU file and Event 2 represents the report number in the second RTU file.

The % differences in results shown on the Report Detail window represent the following.
e Percent difference in the areas between the two graphs. Areas are calculated using the trapezoids under each
point with vertical lines projected to the axis origin below. The percentage is (larger area — smaller area) *
100 / (larger area).
e Percent difference in ordinate values between the two graphs. The percentage is (difference in ordinate

values) * 100 / (largest ordinate value).
Review the RTU differences for other report numbers. Close the Graph View window and the Report Detail window.

Switch to the Compare Any Two SCA Files tab and select the two SCA files to compare. Click Compare to start the

SCA comparison.

o5l Regression Test Utility (RTU) — O *

Reports  Cenfiguration  Help

BrDR Regression Test Utility (RTU)

Compare Any Two RTU Files Compare Any Two SCA Files  Graph Multiple Files Key Data

Compare selected aticles between any two sca files.

1. Select two different .zca files.
2. Specify one or more articles to compare. "Al" or a blank field will display all articles.

First sca File
| £83\TrainingBridge 1".Simple Span Structure®G 1% PlateGirdert Legacy_AASHTO_LRFR\Data"AASHTO_DBR_Vitis sca | Selact

Second .sca File
|?:E"-.ErDH 683\ TrainingBridge 1*.Simple Span StructureG 1'PlateGirder\ A4 SHTO_LRFR\Data"AASHTO_DBR_Virtis sca | Select

Adicles to compare (separate with commas)
| || select

Compare
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The Article Detail window presents the comparison results. The comparison of the SCA files is provided for every
article at different stages and locations. The Compare column indicates if the SCA files are different for that particular

article, stage and location.

a2 Regression Tool - Article Detail — O >

Aricle Stage Element Location Compare
610823 3 Plate Girder £0.5000 Dif
6.10.82.3Ch 3 Plate Girder £0.5000 Dif
6.10.82.3n 3 Plate Girder £0.5000 Dif
6.10.8.3 3 Plate Girder 80.5000 oK
6109 3 Plate Girder £0.5000 Dif
6.10.9.1 3 Plate Girder £0.5000 oK
£.10_General_Flewral_Results 3 Flate Girder 205000

66122 Text Compare 3 |Plate Girder 80.5000 Df
6A.4.2.1 General Load Rating Equd =9 * '3 | Plate Gircr 80,5000 Dif
644 21 General Load Rating Equation - Steel Flexure Stress 3 Flate Girder 805000 Dif
644 21 General Load Rating Equation - Steel Shear 3 Flate Girder 80.5000 Dif
GA4211 3 Plate Girder £0.5000 Dif
BAE 422 Service Limit State 3 Plate Girder 805000 Dif
7.2 Load-Induced Fatigue-Damage Evaluation 3 Flate Girder 80.5000 Dif

Right click on an article and select Text Compare will open the comparison software that you configured. View article
allows you to open individual articles in the text editor software that was configured. Eventl article is the article in
the first SCA file and Event2 article is the article in the second SCA file.

Review the SCA differences for other articles, stages and locations.
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