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Abstract

ShadovBowl 2003was a simulated masscasualty exercisefor which the Center for
Robot-Assisted Searth and Rescue(CRASAR) pre-deployed a robot team to dewvelop
proceduresfor robot reachbadk to a medical specialist. CRASAR obsened a number of
dixculties in the communications, human factors, and adherenceto standards during
ShadavBowl. This paper discusseghose problems and provides recommendationsfor

making robot reachbadck during a real masscasually incident more successful.

1 Intro duction

Collaborative software tools usedin conjunction with the Internet and telephonescan bring
together an ertire commnunity of experts to cope with a disaster. Reachlack refersto estab-
lishing comnunication betweenthe rst-respondersat the sceneof the disaster and other
experts that may be geographicallydistant. Readibad is important becauset givesrescue
workersaccesdo personneland other resourcegegardlessof wherethey are located relative
to the emergency This paper discussedesting of readibadk to establish communications
betweentwo teams for urban seart and rescue(USAR): one team with a robot and en-

vironmental sensorsthe other with a medical specialist in a command certer. Although
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reathbadk has beenresearbed in a military setting [3] [1] [2], it has not previously been
provenin the caseof robots usedfor rescue.

On January 25{26, 2003, a simulated mass casually exercisecalled ShadowBow was
conducted. A masscasually incidert is an event which overwhelmslocal responsecapabilities,
and outside resourcesmust be integrated as rapidly as possibleto mitigate the situation.
The event wasthe result of cooperation amongnumerousgroupsand agenciesincluding the
Departmert of Justice, Secretaryof Defense SPAWAR, FBI, the National Guard, SanDiego
City Police, SanDiego County Sheri®sDepartmernt and HazardousMaterials Division, the
SanDiego SupercomputerCerter, and SanDiego State University?. It provided a test of the
organization, emergencycommunications, and preparednesf the ertities involved should
a masscasually evert occur.

The primary focus of ShadavBowl 2003 was on establishing medical reachbadck, where
local physicianscould work with medical specialistsall over the courtry to help triage the
situation and monitor for environmental impact. However, many masscasually ewerts (e.qg.
earthquakes, terrorist attacks) may include the deployment of rescuerobots. The Cen-
ter for Robot-Assisted Searty and Rescue(CRASAR) at the University of South Florida,
pre-deplged a robot and operator team to San Diego and tested reachbadk commnunica-
tions capabilitiesto a commandcerter in Tampa, Florida. CRASAR performsreseart and
dewelopmen of robots for USAR and maintains a trained responseteam for emergencyde-
ployment2. CRASAR sened two rolesin ShadavBowl: Tst, it acted as a node within a
collaborative network of emergencyresponders, providing accesdor CommanderEric Ras-
mussen,a Navy physician and disaster medicine specialist then working with U.S. Cenral
Command; and second, as a test rescue-rolot reachbadk. Prior to this ewen, the state
of the practice has been for emergencyworkers to establish reatbad primarily through
telephoneand fax. CRASAR usedthe ewert to expand readbad to include robots. This

documert providesan accoun of the event, obsenations, and suggestiondor improvemens

IFor a full list of participating organizations, pleaseseehttp://shado wbowl.sdsu.edu/
2CRASAR coordinated the rescuerobot responseat the World Trade Center and participated in three

major USAR eld exercises.Seehttp://www.crasar.org for more information.
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from the CRASAR perspective. ShadavBowl consistedof two tests, the rst of which was
a simulated earthquake responseon January 25, 2003,and the remainder of which was an
exerciseconductedin parallel with Super Bowl XXXVI I, with personneland equipmert on
site at Qualcomm Stadium in SanDiego, California, and acrossthe courtry, in casea terror-
ist attack occurred. Capabilities that were demonstratedand tested include ervironmental
monitoring (using sensorsto detect radiation, water quality, and re) and chemical hazard
mitigation.

This exercisewassigni cant becauseét exposeda number of issuesn arealistic emergency
scenario,and the ndings from the exercisewill help to improve readinessfor the next real
disaster. Important lessonslearned from ShadavBow! include what failed unexpectedly,
the ditcult y involved in performing what would otherwise be consideredmundane tasks,
and the ideal con guration of a local command certer for specialists trying to use data
coming from robots in the eld. Theselessonsencompassritical componerts of reachbacdk:
communications, human factors, and adherenceto standards. This paper discussesthe
impact of unexpectedfailuresin communications and other equipmen, errant expectations,
and information standards(syncdhronization and data formats).

The paper is organizedasfollows. Section2 outlines CRASAR's objectivesfor Shadav-
Bowl. Section3 presens what actually transpired, focusingon what happenedunexpectedly.
Section4 cortains recommendationgoward making a real disasterresponsemore successful

basedon theseobsenations. Finally, Section5 provides discussionand conclusions.

2 CRASAR Reach-Back Objectiv es

Although rescuerobots have beenusedin real disasters(such as the World Trade Certer
rescuee®ort) and in training, the reathbad capabilities for rescuerobots had not been
tested. Without robot reatbad, it is necessaryto use cell or satellite phonesto work
with o®-sitespecialists,and to disrupt team leadersin order to validate ndings. Ideally, a

robot should be able to senddetailed information acrossa great distanceto o®-siteexperts,
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including video (for examination by medicaland structural specialists),audio (for interacting

with team menbers and trapped victims), position (as from GPS), and other sensordata

(such asair quality and temperature). Previously, this information was available only to the

personnelat the site of the disaster.

The Center for Robot-Assisted Searth and Rescue(CRASAR) participated in Shad-

owBowl in order to test its own deploymert, comnunication, and readbad capabilities.

CRASAR had three goalsfor the exercise:

2 Developreachtack procedures for rotots in the eld. Readbadk refersto sendingdata
bad to, and collaborating with, other menbersof the team. Readhbad enablesmem-
bers of the team to be in di®eren locations, allows wide disseminationof information
about the disasterarea,and allows eat part of the teamto focuson a particular aspect
of the rescuee®ort(suc astechnical seart, analysisof sensordata, archiving of data
for forensicpurposes). CRASAR was interestedin testing and deweloping procedures

for the international responseteam.

Sendrolot data over di®eent madia, including the on-site Internet servie provider
and a satelite phone. In a deploymen, the resppnseteam may have Internet access,
but are not likely to cortrol it. Normally, Internet accessis unavailable so other
commnmunications methods (e.g. satellite communications) may be used. CRASAR was

interestedin the impact of low bandwidth constrairnts on reachbad.

Establisha command center at USF in Tampa, and use it to simulate reachlack to
medical and structural specialists in a realistic senario. The data sent badk from a
responseteam must be madeavailable to membersof the teamthat are not on-site,and
a certain degreeof infrastructure is required to make e®ectie useof that information.
While setting up the reachbadk medanism is important, it is equally important to

determinewhat a commandcerter shouldlook like.
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Figure 1: Overview of CRASAR's involvemert at ShadavBowl.
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2.1 Intended Scenario

To meetits objectivesfor this exercise, CRASAR deployed a remote team consisting of a
graduate studert and a custom Inuktun VGTV robot, with a satellite phone, cell phone,
Garmin Venture GPS receiwer, and laptop to SanDiego. The local team had a laboratory
equipped with multiple video projectors (for newsbroadcastsand computer displays), tele-
phones,Internet accessseeral computers, a medical doctor, and various other obseners.
This organization is depictedin Figure 1. The roles of the local and remote team will be
explained more thoroughly below.

Three collaborative software padkageswereemployedto simplify comnunication between
the local and remote teams and other ShadavBow! participants. Groove is a commercial
product? that provided sharingof documerts, text messagingand voicecommnunication over
the Internet. Muse which is a commercialsoftware platform for immersive presetation of
media*, was usedfor visualization and managemehn of information, sud as cameraviews,
current news, and sensordata suc as re sensorsin Qualcomm Stadium. Windows Mes-
sengerwas usedfor text messagingand video conferencing. Of these, Windows Messenger
(or its underlying protocol, H.323) seemedo provide the bestfunctionality for sendingbad
live video from a robot for reachback.

One advantage of using thesetools was increasedsecurity. Howewer, Muse was not as
secureas hoped for. In the event of a real disaster, the information being sert badk by
the robot may be of a sensitie nature (imagine seeingtrapped victims in real-time on
CNN), and should be encryptedto prevernt improper distribution. In particular, Muse used
existing web (HTTP) senersfor most of its transfers, which in many casesare not secure,
and it was possibleto write scripts to capture the sameinformation by examiningthe Muse
con guration Tes. Groove and Windows Messengeusedtheir own protocolsfor transferring

data, but unlessspecialmeasuresveretaken, the data would passthrough their own seners.

3Seehttp://www.gro ove.net for more information.
4Seehttp://www.m usecorp.comfor more information.
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Figure 2: The CRASAR teams. In (a), the remote team (Brian Minten) deploys a robot
and establishesreadbadk. In (b), the local team (from left to right, Eric Rasnmussen,MD,

FACP; Dr. Robin Murphy, Aaron Gage)works to processthe incoming data.

2.2 Remote Team

The purposeof the remoteteam is to work in the Hot Zone(the areamost se\erely impacted
by a disaster). The remote team is responsiblefor the insertion and managemen of robots
in the disasterarea, and as sud, will be working under dangerousand stressfulconditions.
This team not only engagesin an active seart, but will also collect data, sud as video
of an areathat can be analyzedby a medical doctor on the local team to direct further
seart. The remoteteam is always expectedto have very limited accesd4o comnunications,
as Internet connectivity will probably not be available nearhy, and cell phone systemsmay
not be accessible.Thus, the collaboration betweenthe local and remote teams will most
likely be acrossa slow data connection,suc as a modem connectionacrossa satellite link.
To be on-site, the remoteteam will needto have crederials in seart and rescue which may
prevert experts from being available. The remoteteam will likely be working from a tent or
responsevehicle,and even simple resourceqsuch as power) may be ditcult to obtain. The

remote team for ShadavBowl is showvn in Figure 2(a).
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2.3 Local Team

The local team is located away from the disastersite, often at a great distance. The purpose
of the local team is to complemen the remoteteam by providing capabilitiesthat it may not
have: accesgo expertise (such as medical doctors), reliable telephoneand Internet service,
and personnelworking in a relatively comfortable environment that can make decisions
and suggestions. The local team will also have computers available to analyze data sert
by the remote team. The workspacethe local team used during ShadavBowl! is shown in
Figure 2(b).

CRASAR intended to have the remote team sendvideo from the robot acrosswhatever
data connectionswere available, as well as other information as appropriate. The plan was
for the local team to coordinate with the remote team, collect data from other ShadavBowl
teams, and processthat information, sud as making time-lapse videos of various camera
feedsand monitoring data from the ervironmental sensors.The local team would alsowatch
the news and report any interesting dewelopmerts to the remote team. Given that the
ShadavBow! participants had set up a high-bandwidth Internet connectionin San Diego
for the evert, and the local team had all of the resourcest anticipated would be needed,
these expectations seemedeasonableenough. Howewer, due to a seriesof failures and mis-
commnunications betweenthe local team, the remote team, and the rest of the ShadavBowl
participants, adchieving thesegoalsturned out to be much more dixcult than expected. The
following sectionoutlines thesefailures and usesthem to establisha seriesof recommenda-

tions for the next masscasually evernt, whether it be an exerciseor real incidert.

3 Problems Encoun tered

The ShadavBowl evert, of which CRASAR was a minor participant, had two parts. The
“rst part, conductedon January 25, was a drill to test the responseto an earthquake near
San Diego. CRASAR's medical doctor participated in this drill from the Mini-Op erations

certer for approximately one hour, using a telephone and the Internet (through Groove
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collaboration software). On January 26, the continuing purpose of ShadavBowl was to
monitor Super Bowl XXXVI | and to be preparedin the evert of any disaster. CRASAR
cortinued to test its capabilities throughout the ertire evert. What follows is an accoun of
the problemsthat were encourered during the evert, grouped accordingto which aspect of

the exercisethey a®ected.

3.1 Remote Team Problems

The operator cortrol unit for the robot brought to the evert in SanDiegofailed shortly after
being unpaded, possiblydamagedin shipping. This left the remote team with a robot that
could be usedfor little morethan its cameraview sincethe platform could not be cortrolled.
The lessonhereis that redundart equipmer must be madeavailable, asfailuresin the eld
are often unavoidable.

Next, the remote team pushedthe data to USF without providing a certral registry to
identify the available information or whereit could be found. Seeral cameraviews were
discoveredthrough examination of con guration scripts for Muse, and periodically, someone
in San Diego would announcean Internet addressand port number that cortained some
new data. It wasleft to the local team to keeptrack of theselocations asthey wert online
and o?ine throughout ShadavBowl. From theseewers, it is recommendedhhat a certral
registry be maintained somewherehat allowseasyaccesdo all sensorand statusinformation
available during a responseevent.

Finally, in the robot data and the ervironmental sensordata, there was not a consister
adherenceto standardsin data formatting. In particular, an environmental sensorwould
sene readingsas a web page, without regard for whether the web pagewould needto be
parsedto extract the information automatically. As sud, although the readingswere sened
in valid HTML, it was incompatible with XML parsers. If the HTML documert template
that contained the readingshad beenwritten slightly di®erettly, it would have beentrivial
to parsethe readingsand generatetime-seriesplots of the data or perform other analyses

on them. It is recommendedhat all information made available in this kind of situation be



To appear in IEEE Rolbotics and Automation Magazine, 2003

formatted in XML or someother standard format in order to maximize its value to other
members of the collaborative e®ort, such that the data can be usedin ways not originally

ernvisioned.

3.2 Network Problems

On Saturday, January 25, 2003,an Internet worm called\Slammer" appeared,which caused
major network outagesthroughout the world and prevernted reliable communication from

California to USF and other nodes. The timing of the worm wascompletelycoinciderial with

regardsto ShadavBowl, but illustrated that sud things tend to happenat the worst possible
time. While this problem was temporary, it causedunexpecteddisruptions in systemsthat

were otherwisetaken for granted. In a real mass-casuait evert, the Internet is likely to be
impacted by peopleseekinginformation online and attempting to contact loved ones(which

may load the network asbadly asthe Slammerworm did), sothe relianceon bandwidth in

sud situations may be misplaced. The lessonhereis that the rescueteamscan only rely on
limited bandwidth, and must maintain a strategy for using that bandwidth e®ectiely.

An addresstranslation problem on the network provided at ShadavBowl causedapprox-
imately two hours of delay for the remoteteam in establishinga network connectionbadk to
the local team. The remoteteam’s laptop wasassignedan IP addresson an internal network
that was translated to a public IP addressbefore reating the Internet. This madeit im-
possiblefor the local team to connectdirectly to the remote team's computer, which barred
a later attempt at videoconferencing.The lessonhereis that in an emergencydeploymernt,
the remote team must use networks that they do not themseles cortrol, which meansall
comnunication bad to the local team must be donein suc a way asto avoid rewall and
network addresstranslation constrairts. It shouldbe noted that the Internet commnunication
was provided by a defensecontractor who specializesin comrmunications. Even the experts
make mistakesin emergenciesand network administration is notoriously dizcult.

Syndironization of the clocks in devicesproviding sensordata createdproblems. In one

case,a camerawas found to be in error by seeral secondgseethe con’icting time stamps

10
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Figure 3: Captured video of remote. The time in the lower right (at 10:48:44EST) is
accurateto within onemillisecondand is se\eral secondseforethe time showvn in the upper
left at 7:48:53PST (which negatesany latency in the comnunication). The di®erenceof

three hours results from a di®erencdn time zones.

in Figure 3). In the evert that the collected data were neededfor later forensic analysis,
it would be extremely important to have the time stamps assaiated with ead reading as
closeto the standard time as possible. Syndironization of clocks to NIST standard time is
relatively simple usingthe Network Time Protocol (NTP), available for most platforms, and
if this fails, a consumerGPS or WWVB receiwer can provide time within a secondof the
actual time. Other information can be correlated by the time; for instance,someconsumer
GPS receivers will automatically record their position and the current standard time on a
regular interval making it possibleto reconstruct the unit's position at any given time. In
this case,an error of several secondss acceptable but any further error makesreconstruction
of everts unnecessarilyditcult. The lessonis that it is simple and important to keepclocks
syndironized, but this is not always done.

Finally, ervironmental sensorswere overwhelmedby frequen requestsfrom USF, due
to a miscomnunication betweenthose working in San Diego and those working in Tampa
regarding a sensorinterface that was set up to provide environmental data but which was

not meart to handle frequert status requests. The team in Tampa did not know of this

11
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limitation, and queriedthe status of the devicetoo frequertly. This simplemisunderstanding
causedfrustration on both sides: those in San Diego were frustrated becausetheir sensor
was overwhelmedby requeststhat seemednalicious,and in Tampa, the sensorseemedo be
unreliable sinceit could not keepup. A simple solution would have beento have the sensor
data cached to a computer capableof handling the load of servingthe information, allowing
the sensorto stay on its primary task of data collection. It would also have beenhelpful if
the expectations of both teamshad beenclari ed beforethe sensorwas put to use: the San
Diegoteam would know who plannedto query the sensor,and the Tampateam would know

what polling interval was appropriate.

3.3 Local Team Problems

On January 25, the command certer in Tampa was a®ectedby a failing uninterruptable
power supply on a certral sener, which temporarily disabled addressresolution for the
network. It was also discovered that a television antenna that had beenset up to receiwe
the local newshad beenstolen. Both of theseevents were minor incorveniencesput they
requiredtime from the local team to resole, distracting them from the more seriousaspects
of the exercise.The lessonis that technology can be expectedto fail in stressfulsituations,
and that peopleshould be available to compensatefor last-minute emergencies.

Despite thesesetbads, the remote team was able to establisha 2400baud modem con-
nection to the local team using a satellite phone and sendbadk an image, demonstrating
that at worst, it would still have been possibleto transmit data or single imagesfor the
local team's doctor to examine. The local and remote teamsalso managedto conversewith
both voiceand video through videoconferencingsoftware (MSN Messengerpncethe remote
team had obtained an Internet addressthat wasnot subject to addresstranslation. Cellular
phoneswere also useful during the exerciseto keepthe teamsin contact (though in a real
disaster, cellular servicemight be overwhelmed).

The primary problem encourtered by the local team was that they had only sporadic

data, not information, from the remoteteam. The local team had no cortextual or situational

12
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awareness.One consequencavas that the remote team had to be called on a cell phoneto

verify what was being viewed over the remote team's data connection.

4 Recommendations

From the problemsthat were encounered during ShadavBowl, there are a number of obser-
vations that can be madeto improve the overall performanceof the local and remoteteams.
Theserecommendationsare grouped accordingto whoseresponsibility they are: the remote
robot team, those responsible for maintaining communications betweenthe teams, and the

local team.

4.1 Robots in Field

2 A certral registry of available information should be maintained on the remote site, so
that thoseon the localteam canacces®werything that is available. The registry should
alsohave someindication of how oftenit is appropriateto querythat information, based
on the frequencythat it is updated (in the caseof a camera)or on its ability to sene

data.

2 All information sert betweenthe teamsshould be formatted in a way that allows for
automatic parsing. Further, all of this information shouldbe explicitly annotated with
the current time and location, sothat the age(and thus saliency) of the information
canbe determined,and sothat interesting locations can be noted for later exploration.
Other possibleannotationsinclude the robot or operator that producedthe information

and their completestatus at the time.

2 Information, not data, should be transmitted. Imagesshould be annotated with the

date, time, location (from GPS), robot used,and type of void.

13
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4.2 Network Managers

2 All teamsshould have their clocks syndironized as closelyas possibleto the standard

4.3

time, even if just by setting them manually from a GPS receiwer, or by receivingthe

NIST WWVB signal.

Internet connectivity cannotbe assumedn any situation, andit will often be necessary
to usedi®eren methods of sendingdata betweenlocal and remote teams, especially

through cell phonesand satellite phones.

In the event that specialsoftwareis usedto allow teamsto collaborate (giventhat MSN
MessengerGroove, and Muse were used during ShadavBowl), there is a possibility
that any given certral sener that provides connectivity between userswill become
unavailable (due to high network load or a disaster where the serviceis hosted). It
is recommendedhat collaborative software useprotocolsthat allow it to usea sener
under the control of the local team. Examplesinclude the H.323 standard, which
allows for audio and video connections,implemerted in NetMeeting and other, non-

proprietary software; and Groove with its optional relay sener.

All data connectionsshouldbe encryptedif possible,asthe imagesand sensoreadings

being collectedby the remote team may be of a sensitive nature.

Local Command

All data should be streamedfrom the emergencysite (which most likely has a poor
data connectionto the outside world) to an o®siteproxy that has enoughprocessing
power and bandwidth to sere the information to any number of interested parties.
An appropriate place for sud a proxy would be with the local team. In the event of
a major, secondarycatastrophe,the local team will probably be far enoughfrom the

ewvert that lossof that data is unlikely, soit will still be available for forensicpurposes.

2 The local team's commandcerter requiresnumerousresourcego function exciently.

14
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Figure 4: SuggestedRead-Badck Network Architecture

Multiple (non-cellular) telephonelines are neededto allow incoming modem connec-
tions aswell asongoingvoicecorversations. Video projectors are highly recommended,
andif possible,an A/V switch shouldbe usedto quickly choosewhereead videostream
should be displayed. Cable or satellite television serviceis recommendedor accesgo
newschannels,and VCR's shouldbe available to recordsaliert information. Numerous
computers are recommended,at least one for ead menber of the local team, in or-
der to manageall of the incoming information. Thesecomputersshould be connected
using a high-speed network to allow large les to be moved quickly. The local team
should also have seners available to perform se\eral tasks: archiving of sensordata;
acting as a proxy to sere the data to other interested parties; analyzing the data or
cornverting it to more usefulformats (sud as a seriesof still imagesinto a compressed
video); and hosting collaboration protocols for audio, video, and shared les between

teams.

A summary of these recommendationsis shovn graphically in Figure 4. This gure

capturesthe following ideas. By sendinginformation (in standard formats and encrypted)
over a low-bandwidth link from the remote team to the local team, the local team can
perform sewral duties. First, computersand experts at the local team's command certer
can analyzedata from the remote and recommenda courseof action to the on-site rescue

workers. Next, the information can be stored on a well-equipped sener supported by the

15



To appear in IEEE Rolbotics and Automation Magazine, 2003

local team that can sere to the rest of the community acrossa high-bandwidth connection.
Finally, the local team (and other teamsthroughout the resppnsecommnunity) can archive
the information for later analysisand forensics,at a location that is geographicallydistant
from the disaster (in casea secondarydisaster occurs). What is not shovn in Figure 4
is the commnunication betweenteams (beyond using a standard, peer-to-peer protocol sud
as H.323). Ideally, the remote team should contact the local team ewvery hour to preven

misunderstandingsabout the situation at either location.

5 Conclusions

ShadavBowl 2003wasa completesuccesssheddinglight on the technologicalissuesa®ecting
reathbadk for a deployed rescuerobot team during a realistic exercise. Ultimately, the
technology that worked best was the oldest: telephoneswere relied upon extensiwely, as
networks (both on-site and the Internet) su®ereda number of outages. The technology to
perform readhbad exists for the most part, but is proneto failure. Certain improvemerns
(detailed above) are neededin order to make the system robust enoughfor a real rescue
ewernt.

Onesurprisingresult of the exercisas that it wasmoredixcult than expectedto interface
systems(robots and computers)into the existing structure of another group. In the event
of a real emergency it would be necessaryfor the remote team to make use of whatever
resourceswere available, and the processof getting establishedafter arriving on-site must
bere ned. This is not a criticism of the other participants of ShadavBowl, asthey provided
what they could. It is up to the responseteam to make their needsas simple as possible,so
that they can be satis ed anywhere.

From these obsenations, a certralized proxy sener (or a distributed set of mirrored
proxies)to which all sensorata and status updatesare pushedis perhapsthe mostimportant
piece of infrastructure that was absert. Sud a sener would have preverted much of the

confusionsurrounding the location and nature of data during ShadavBowl (which led to a

16
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breakdown in team dynamics). The e®ortspert in maintaining sud a systemwould be more
than madeup for by saving e®ortfor the rest of the team.

It is also highly recommendedthat all comnunications betweenteams be cognizan of
limited bandwidth, using non-proprietary, standard data formats, with annotation of the
information (with the correcttime) to provide cortext. This communication should be en-
crypted if possible,and should not rely on third-party relays (as with Windows Messenger
and the default con guration of Groove). Finally, in orderto prevernt communication break-
downs betweenthe teams, the remote team should call bad to the local team ewery hour,
ewven if there is nothing new to report.

Overall, ShadavBowl was a successpoth for CRASAR and the rest of the participants.
CRASAR's objectiveswereewertually met, despitethe problemsthat wereencourered. The
rest of the exercise,including the simulation of a disastrousearthquake, demonstratedthe
capabilities and readinessof the medical and emergencyresponsecomnunity. It is hoped

that theseobsenations will make the next sud evert easierto manage.
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