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Walk Our Children to School: an Internet Data Management Application

Carol Martell, UNC Highway Safety Research Center, Chapel Hill, NC

ABSTRACT

This paper describes a complete data management and query
system wherein data is collected, maintained and dynamically
surfaced on the Web. The application integrates SAS/IntrNet®
and SAS/GRAPH® with the SAS® email and ODS facilities.
Even though all data is manually screened prior to release, the
manual effort is minimal and the people screening and
maintaining data are not SAS users. Good, old-fashioned data
management experience teamed up with common sense can use
the power of SAS to take care of the scene behind Web pages.

INTRODUCTION

The fourth annual National Walk Our Children to School Day
occurred October 6, 2000. Children, parents and community
leaders walked to school together to promote safety, health,
physical activity, and environmental concern. Participation in this
event to engender partnerships for change dramatically
increased, as in prior years. The goal of enabling synergy among
event providers and of quickly surfacing new information was
realized with a dynamic Web application.

Having encountered difficulties using other application server
products to manage data, our Web development group asked
whether SAS could handle the requirements listed below.

Event providers would register online. As plans coalesced and
more community leaders and organizations agreed to participate,
registrants would update the event descriptions. Media would be
alerted to consult the Web site to maximize coverage. All
registrants would be prompted to update after the event to
describe what actually happened in their community. All Web
submissions of event information would be immediately available
at www.walktoschool-usa.org pending manual screening. The
project would be a litmus test of integrating Web and SAS
developers. There would be two sets of clients needing special
care: the event providers, who would register through the Web,
and the Web developers, who would manage the data. SAS
software provides a variety of components that make it possible
to build a SAS application wherein the users remain completely in
a Web environment.

Application Dispatcher handles registration data management.
Manual data content screening is streamlined using email.
Registrants are provided a userid and password for maintaining
their records. A SAS/GRAPH drilldown map of the United States
is the browser entry point for dynamic data queries, providing
immediate access to new data. A dynamic Web page listing all
registrants gives Web developers update access, the means to
easily supply lost userids and passwords, and a simple way to
communicate with individual registrants. A Web form provides a
bulk email facility for general announcements to the registrants.

INITIAL REGISTRATION

The SAS Application Dispatcher broker accepts information from
the registration form in Figure 1 and executes a SAS program.
The program creates a permanent SAS table containing only that
registrant’s observation and sends email containing those values
to the Web developers for screening. The acknowledgement
seen in Figure 2 is returned to the registrant’s browser window.

2000 Mission  Resources

Personal Information

The following inf is
Our Children to Scheol Day.

Please note that an * indicates a required field.

fidential and helps us to keep you informed about Walk

Salutation [Miss B

*First Name [caral I
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Figure 1
Thank You

You are now registered with the Walle Our Children 2000 Site

An email message giving vou a user id and password has been sent to the address you provided.
Ifyou did not provide an email address you will be contacted with the information

Your event information will be screened before it is made available online

Please excuse the delay. We want to do everything possible to ensure that nothing inappropriate
appears on this site.

Using vour userid and password, you will then be able to update your information online.

Figure 2

Userid and password variables are created in the program and
are used as the SAS table name seen in Figure 3.

$l= carol=
caral _martel 1425595, zas7hdat
E

Figure 3

With Application Dispatcher, information typed into each input
field in a Web form is passed to a SAS program. The program
handling this form data is called register.sas and resides in a
directory defined to Application Dispatcher as myjobs. This
information is specified in the html source code as:
<input type=hidden name="_program"
value="myjobs.register.sas">

To illustrate how data is passed, the html source code for the first
name field is:

<input type = "text" name = "first_name"

size = "30">
The registration form in Figure 1 has ‘Carol’ in the blank for first
name. The field name, first_name, is passed to register.sas as
the macro variable &first_name having the value ‘Carol’. The
program can assign the macro variable’s value to the SAS table
variable for first name:

f_name=&first_name;



To enable manual screening, register.sas sends an email
message to a project email account. The body of the message
contains all the data from the registration form for screening as
seen in Figure 4.

| =] Carol_Martell4265635 o gaswebEemail unc.eduy

From: sasweb(@email unc. edu
Subject: Carol Martelld25595

To: walk@claire here unc. edu

Please screen the following registration:

Hiss Carol Nartell

UNC HSRC

730 Airport Road

CBE# 3430

Chapel Hill NC Z7599-3430

phone 919-962-8713 fax 919-962-3710 email carol martellBunc.edu

Contacts:
Carol Martell 919-962-8713 carcl martellfunc.edu

Figure 4

Sending email is accomplished using FILENAME and PUT
statements. Following the syntax for our Unix host system, the
fileref is:

FILENAME m EMAIL

'‘walk@www.walktoschool-usa.org'

SUBJECT="&userid&pwd”;

PUT statements generate the message body:
FILE m;
PUT
‘Please screen the following registration:’;
PUT salutation f_name |_name;

MANUAL SCREENING

Content screening is carried out using email. A reviewer reads
the email message to determine whether to keep or delete the
record. The end of each message contains three hypertext links
as seen in Figure 5. The URL for each link includes parameters
equivalent to the fields in a Web form.

=1 Carol_Marell425595

| It this registration appears legitimate, do the following two things:

1. Add the record by clicking here:
http://statveh.unc, edu/cgi-hin/broker/? program=marcell.ok.sasejoshob=Carol Martell425535
2. Relay the userid =nd password.

If this (carcl martellfunc.edu ) eppears to ke a valid email address, click here:

http://statweb.unc. edu/cgi-hin/broker/? prograw=warcell.eir.sassuserid=Carol Martellspwd=42|
OTHERWISE, move this message to the MUSTCALL folder.

To delete a hogus record, click here:
http://statweb.unc.edu/cgi-bin/broker/? prograw—martell.dr.saséjochob=Carol Martelld4255395

Figure 5

Each link executes a different SAS Application Dispatcher
program. One link adds a valid registration to the main
registration table. Another link deletes a bogus registration. The
third link sends email to the registrant acknowledging registration
and conveying the userid and password. These links allow the
users screening data to quickly release it for Web queries.
Figure 6 shows part of the email message to the registrant
conveying userid and password from our example registration.

S I

il You have described your event as:
We will weet at 10em near the eourthouse and walk together to the school. Photographs of

ohstructions and dangerous intersections will be taken. The children will be coached in the
appropriste way to use a crosswalk.

Your user id is Carol Martell
Your password is 425505

Use them to update your event information at htep://wew.walkroschool-usa.org/
Plesse keep this message for future reference.
Thanks agein for registering!

Figure 6

SURFACING DATA

The entry point for data presentation on the Web is an image
map of the United States (Figure 7). Since the map indicates
which states have registered events, it must be recreated when
someone registers from a new state. When a record is added, if
the state of residence was not in the main table, code is executed
to recreate the image map with the new state highlighted.

Mission  Resources

See Who Is Walking In 2000

Select a yellow state to view which cities will have an event.

use the map or search below

ENCE

Figure 7

Image maps are generated using SAS/GRAPH and the Output
Delivery System (ODS).
ODS LISTING CLOSE;
FILENAME carol 'mypath’;
ODS HTML FILE='us2.html' PATH=carol;
GOPTIONS DEVICE=GIF NOBORDER;
PATTERN1 COLOR=CXFFCCO00 VALUE=MSOLID ;
PROC GMAP MAP=maps.us all DATA=states;
ID state;
CHORO j/
COUTLINE=black CEMPTY=black
HTML=st NAME="us" NOLEGEND ;
RUN;
ODS HTML CLOSE;
QUIT;

Highlighted states, those with registrants, are drillable. Every link
in the map references the same htmSQL page with a state
parameter to customize the resulting page. The links are set to
the value of the variable named in the htm/= parameter in the
choro statement. That variable was earlier constructed using SAS
PROC SQL.
PROC SQL;

CREATE TABLE states AS



SELECT
1AS],
STFIPS(state) AS state,
'href="citylist.hsql?st="||state||
AS st
FROM
(SELECT DISTINCT state FROM r.registrants)
ORDER BY state;

The North Carolina link, for example, is the following:
citylist.hsgl?st=NC

When clicked, the htmSQL page queries the registration table for

all records from the state of North Carolina and return a list of

communities with registered events (Figure 8).

Mission Resources

(100 WALK

THE

Communities holding events
select a community to read about their event and who is planning it

Chapel Hill
Holly Springs
Raleigh

back to map

Figure 8

Resources

Mission

THE 22 (0 (0(0 WALK

Contacts

Carel Martell 918-962-8713 carel martell@unc. edu
Schools

Chapel Hill Elementary Chapel Hill

Figure 9

SAS htmSQL resembles other application server packages in
that the code for the page contains one or more query sections
with corresponding sections to display the query results for the
browser window. The browser shows the results but not the
query itself. The parameters passed in as well as the columns
selected in the {sql} query are treated as macro variables
syntactically referenced inside brackets: {&var}.

A SAS SHARE server provides access to the data and is
identified in the query tag.
{query server="host.myserver"}

The query listing communities is complicated by the fact that a
single registration can encompass events in up to five schools,
which may be in different communities. The following htmSQL
code selects a distinct list of communities in a given state.
{sal}
select distinct * from

(
(select city1 as city,
urlencode(trim(city1)) as cityp
from wr.registrants where state="{&st}")
union

union
(select city5 as city,
urlencode(trim(city5)) as cityp
from wr.registrants where state="{&st}")
)
{/saly

The {eachrow} section formats the results of the query. Each
community returned from the above {sql} section is html-encoded
to be a link with appropriate parameters. This enables the
browser to drill down to another level of information.

{eachrow}

<p>

<a href=getcity.hsql?sta={&st}&cit={&cityp}>

{&city}</a></p>
{/eachrow}
{/query}

Clicking on Chapel Hill in Figure 8 drills down to reveal the event
used in our illustrations. Getcity.hsqgl?sta=NC&cit=Chapel+Hill
dynamically creates Figure 9.

REGISTRANT UPDATES
Registrants may update information using their userid and
password in the login Web form seen in Figure 10.

Mission Resources

(17 WALK

Registered already and want to make an update?

Type in your userid and passward below and hit the "update” button {you should have received an
email infarming you of your userid and password. If you no longer have access to this information,
send us an emall and we'll provide you with a userid and passward)

After hitting the update button, you'l be directed to your original registration form. Make any
adjustments or additions within the form and hit the "update” button when you're finished.

Thanks again for taking the time to update your infarmation!

(*note - userid and password information are case sensitive
Flease type them exactly as you received them)

userid |Carol Martell
password |425595

Figure 10

Clicking the update button executes an htmSQL query, which
returns what appears to be the original registration form
(Figure 11) with the current information already typed into the
fields.



Thank you for the taking the time to update your registration information.

Personal Information

The following inf ion is confidential and helps us to keep you informed about Walk
QOur Children to School Day.
Please note that an * indicates a reguired field.

</tr>
{leachrow}

Salutation

*First Name
*Last Name
Organization
*Mailing Address

Address {Continued)

|earor I

IHart,Ell H

[mic B=re

|70 airpore Rosa

|ceg 540

*City [enaper miny I

“stae R

“Zp Code

Phone |z15-562-8713 I
Figure 11

Populating the registration form with data from the registrant table
using SAS htmSQL is simple. The html code for the original form
is sandwiched into the {eachrow} section. The preceeding {sql}
section selects the correct record. Macro variables containing
values for that record are inserted into each corresponding input
field using the value tag parameter.
{sal}

select *

from wr.registrants

where userid="{&u}" and pwd="{&p}"

{/sal}
{eachrow}

<input type="text" name="first_name”
size="30" value="{&f_name}”’>

{/{eachrow}

Processing registrant updates follows a path nearly identical to
that for the original registration. Email reflecting the new version
of the registration is sent to the reviewer, who again clicks an
appropriate link to either accept or reject the changes. If
accepted, an update data step replaces the old record.

MAINTENANCE
An htmSQL page (Figure 12) provides a single point of access
for Web developers to perform several actions. The query lists all
registrants, providing links to update, delete or send an email
message to the registrant. Each link has parameters to select
the specific record. The {eachrow} section from the htmSQL page
to list all registrants follows:
{eachrow}
<tr><td>{&st}</td>
<td>{&ct}</td>
<td>{&f_name}{&l_name}</td>
<td><a href=
"update.hsql?u={&userid}&p={&pwd}">
<font color="#00FF00">update record
<[/font></a></td>
<td><a href=
"remove.hsql?u={&userid}&p={&pwd}">
<font color="#CC0000">delete record
<[/font></a></td>
<td><a href=
"emailem.hsql?u={&userid}&p={&pwd}">
<font color="#0000cc">email registrant
</font></a></td>

DC Washington SteveWaters update record delete record email registrant
FL Boca Raton JoyPuerta update record delete record email registrant
FL Deland Barry'wall update record delete record email registrant
FL Ft Lauderdale  JeffAndrews update record delete record email registrant
FL Hollywood Pamelabdattingly update record delete record email registrant
FL Palm Bay SallyWhite update record delete record email registrant
T Greenfield Fontlorms update record delete record email registrant
L& New Orleans EerryChausmer update record delete record email registrant
W& Cambridge EllenKramer update record delete record email registrant
WA West Brookfield PamelaChnstiansen  update record  delete record emeail registrant
MDD Silver Spring TWilliamSrmith update record delete record email registrant
WD Westminster EimberlyTones update record  delete record email registrant
MT Helena JenniferDalrymple update record delete record email registrant
MT Helena EathyHarris update record  delete record email registrant
HC Chapel Hill Carollfartell update record delete record email registrant
Figure 12

The email link produces a customized Web form. This dynamic
form uses SAS Application Dispatcher and the email facility to
send a message to a specific registrant. For illustration, the form
seen in Figure 13 is completed and sent. Figure 14 shows the
message received by the registrant.

The following form will send an email message to Carol Martell from Chapel Hill, NC with
an appropriate salutation.

The userid and password can be included as reminders if you check the box below.

A documentary copy will go the walk email account.

Subject |chapel Hill Elementary I

include userid
and password

Body of message

There appears to be some guestion about the school named in your
registration, as there is no Chapel Hill Elementary.

Figure 13

= Ehapel HIl Elementan: 2 Sasueb@emai unc. edu

From: sasweb@email unc. edu 524 P
Subject: Chapel Hill Elementary

To: carel martell@unc edu

Dear Miss Hertell,
There appears to be some question cbout the school named in your
registration, as there is no Chapel Hill Elementary.

Four userid iz Carol Martell and your password is 425595

Figure 14

All correspondence is logged with email messages to the
reviewer email account. Subject lines are constructed using
userid and password so that when messages are sorted, all
activity for a registrant appears together. The original registration
subject has no suffix. Update subject lines contain the suffix
‘update’. Figure 15 shows a documentary email message and
subject line with the ‘msg’ suffix to show there was individual
correspondence.



=1 Carol_Martel425535 o sasweb@emnail.unc.edu

= Carol_Martel425595 mag

= sasweb(Eemal. unc. edu

From: zasweb@emal unc.edu 5.2
Subject: Carol_Martelld25595 msg

To: walk@claire here unc edu

messaye subject was: Chapel Hill Elementary

Feminder userid Carol Martell and password 225595 were included.
There appears to be some guestion sbout the school named in your
registration, as there is no Chapel Hill Elementary.

Figure 15

BULK MAIL

A bulk mail form (Figure 16) allows Web developers to send
announcements and reminders to registrants. The users are
encouraged to send and examine a trial message before clicking
‘back’ and changing the choice to ‘all registrants’. Documentary
copies of bulk email messages are sent to the reviewing mailbox
with a subject line prefix of ‘Bulkmail’.

Send email to registrants using this form.

Test your message first by choosing one of the test options.

choose recipient(s) ® walk account O test group © all registrants
The following form will send an email message to recipients indicated above

[0 include useridipassword

Subject I ||

Body of message

Enter your school name:
such as: Green Hill Elementary, Hawthome Elementary
[chapel Hill Elementary

Fill in one column only (student or adult):

' Quote from a student € Quote from an adult

Student’s first name Name:
note: last names will not be shown note: your name will display a
[Jani= |

What or who student represents:
such as: Ms. Smith's third grade class,
Carter Elermentary's fourth grade

|Ms. Phelps class

Title:
such as: Mayor, Police Officer|

What was the best part of your walk?

I liked walking with Me@ruff and the mayer. Lots of parents were there and we found a pile of =]
leaves blacking the sidewalk and twe big holes

[ |
submit guote |

Figure 17

Figure 16

LIVE QUOTES

The truly exciting innovation for the project occurred on the day of
the event. Event participants were encouraged to log on to the
Web site after completing their walk to share their thoughts and
read what others had to say (Figure 17). Whereas the event
providers, and therefore registrations, numbered in the hundreds,
the number of walkers would be in the hundreds of thousands in
the United States alone. Since this was to be an International
Walk to School Day special feature, involving seven countries,
the email screening approach used for the registration data might
not suffice to surface the data immediately. The solution used two
SAS tables for the unscreened and screened quotes. The action
parameter in the quote submission Web form pointed to an
htmSQL page, which inserted the quote and associated data as a
row into the unscreened data table. Another htmSQL page read
the unscreened data, building a Web page containing a form for
each table row, or unscreened quote (Figure 18). Each form
provided edit capabilities and the option to accept or reject the
quote. In either case, the quote was removed from the
unscreened table. Every refresh of the browser would reveal only
unscreened quotes. A mixture of published static pages and
dynamic queries were used to surface the screened quotes to the
Web (Figure 19).

Isludent j

IJaniE, Ms. Phelps' class

wmtro

IJaniE, Ms. Phelps' class, walking with Chapel Hill elementary in Chsel

ititro

IJanie, Ms. Phelps' class, walking with Chapel Hill elementary in Che
intro
34 hour

I liked walking with HoGruff and the mayor. Lots ;I
of parents were there and we found a pile of
leaves blocking the sidewallk and two big holes.

I liked walking with HoGruff and the mayor. Lots ;I
of parents were there and we found a pile of
leaves blocking the sidewallk and two big holes.

;I Version for Eelease
IEpriority (higher values listed first)

add guote |remove from site

Figure 18

host Recent Quotes

More than 100 Dorset schools supported the walk. Lytchett Matravers Primary School launched a
550 pergon walking train in the morming, followed in the afternoon by a live video link with

@ W¥Westchester Elementary School in Decatur City, Atlanta. UK Government Transpaort Minister
Keith Hill MP joined the link from his office in London. He passed on his thanks to all the UK
schoals supporting the initiative
Head of Road Safety Robert Smith, in Dorset, Great Britain

@ The best part of the walk | liked was walking with my friends and walking in the rain. Sometimes |
think that it is fun walking in the rain because | like splashing in the puddles
Stacy-Ann, Mr.Hoft's fith grade class, walking with Morton Way Public School in Brampton,
Ontario, Canada

I think many parents have forgotten that walking to and from school with friends was one of the
@ best parts of the day. With schemes like the Walking Bus, children travel to school safely and

really enjoy taking part

WWalking Bus Escort Bonnie Thompson, walking with Spingdale First School in Poole, Dorset,

Great Britain

Figure 19



CONCLUSION

The dynamic registration data collection and retrieval system
focuses around the registration table. The event providers
generate new records and update existing ones. Web developers
update or delete records. Data-triggered updates keep the image
map current. Dynamic data retrieval occurs when visitors to the
site drill down on the image map and subsequent pages, when
registrants login to update their information, or when Web
developers use the maintenance utility. Email serves as
documentation in addition to providing a means to communicate
with registrants. The live quote system leveraged the immediacy
of the Web and htmSQL to collect and screen data with an
absolute minimum bottleneck at the point of manual review.

This application was built using SAS Application Dispatcher,
htmSQL, SAS/GRAPH, the SAS Output Delivery System and the
email facility. The only machine that actually runs The SAS
System is the application server housing the data. Registrants,
walkers submitting quotes and Web developers screening data
do not need SAS running on their desktops because everything is
processed using SAS/IntrNet technologies.
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