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vaanudftyvestayalutesdyyins aziieanaududouresssuuasaunaiy

a o [

IR Janvindalddensenwuussuvansauwmedeiuf RTSM ey Client-Server
Model wazillassadretmay lddudou ethudussuvasaumnasois; Anugnulu

WY

ONLUVITNNT wazsleulUswnsy

a wa

inseenkuuIsn1sdanmuanisvesteyadAgluvanisaldeida uas

Weuldswnsundannaaanuisnisiiuiulrssuvansaunadesfun RTSM

negeulusunsy wazUSuleians

NAaUlUILNTUTNEDAARDINY NITIANINUANITTBITDANUEIAYlUTI9AY

a va

wuRnlaeenuuy Augadeya CrisislexTs kagUSUUTIIBNTIRLAY LU WunguAly

N13ARLENUIELANANUEIALY GUENGUE)LLIﬁ L‘U‘Llfﬂu WIDUAUATIVADUUTEANDTAINYB

[%
¥ =

LUUANSAUNAS R TR a%97u Tt Tailataue wavtundiasigy e

[

UFUUseTsnsdnivunanisvestoualin g
a3UNaN1sMRad wardninIneninus
° My a ¢ A = a aal P
UINANINARBINIANTIATIEY Wi uLTiey wazaguna laefia1saunisnisila

o v

28NLUUTI AAINAINITATANINUANITTRITBYad 1Ay luvAn1salfeR TR Lad

Uszansnmanntoaiiiesla Lazanusasuause a‘wam‘wuu Tonsol LllE]L‘I/lEJULﬂEN

AUIAITEDUS

1.6 WAIURANUN

[

drunilweriverinusatull lodnauelunisusegaiannis fall
Ponthai Klinsompus and Natawut Nupairoj, “Critical Message Scheduling for
Disaster response and recovery phases”, The International Conference on ICT

Convergence (ICTC 2015), Jeju Island, Korea, October 28-30, 2015.
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o warUITeNAIVRN

o wa

2.1 annanaeluwnnisaliefidi (Environment in disaster scenario)

anuinaeulunansaldeivi Ae szuuisevieUnflunansaldeidR, ssuy

[ a wva

wsengnnzAvlumgNalienUR wagnansenuanusnsalientR lnedsieazidendall

[y

2.1.1 anmzvaunIevieunilumgnisaldefiva (Network in disaster scenario)

o

193U

Mo

Tuefin wr3evruuuiians (Wired network) (Juipfovrenieiiduiiven
MssesfulnnMsaiAeRvR nsiziadetisuvuians axduuudiniifige uazilany
Jaeadfennniuuudug uenaind Wedldfinsdensetuszuuedotiouda fléas
supnusiuladn wiﬂgﬂﬁmﬁmmf}ﬂmﬂ%aumﬁu Fansafudhufueievisuwuulians
(Wireless network) ﬁuaﬂmﬂiwzﬂmﬁz‘mfﬂqQ‘Li’fﬁ’uqﬂﬂiﬁi%ﬁmaﬁiamﬁuﬁmmmuﬁa
nsanneuvesdaaUnAnddiunnninasetnewuuiianenis uregslsiniu nsede
wuuilanefliunzauiumenmsaldeftfludagiu mszmensalfeRvflutagtu
wnltiufagdamansenuiduuiinunin uasfinnuivesnsfnmgnssifsinnilu

o %

a v 1] A P P a 4 P g A |
afn vivbinisldszuuimTevieuuuiaedisunuiauinn Weldluiunvualnguas

4
[ 6 o

Juiiunfiisaglaiearnumgnisalfeids [35]

Jaqdu laduuiAnvesnisdearsuuuliangiinduasnn dulisawnainaiiy
azaintunishiane AuyuYetaunIaiiignas wagn1sHUANANINYBITEUUANIITEUL
L=| ! = f Y a wva L4 14 a fa M v Y &
w3ovswuuiaty lumanisaldeiidAviannnisal d1uTuanuualanidladu
a o & @ A v =3 1% v A a v 1
dvdulumnin wietnsuuuliangiaunsaldnulafniteietnsuuuiians endiogns
i 1A39n15gU (Loon project) [36] Wulasamsivinnisnssaredyain lneldaunsal
Tiusn1sdumesidaynfiniuueagu warldesassduludinuiussaudeivn 9

= ! Yo o v L4 a ! 1 [
ANUENNNTNVRITEEENT RN YRR U URIgUNTAl Usvunn 40 Alaluns usipgalsh
DI L do awvao ' fa  oal o a4 &

a1y wieveagulunuidefvaduiumn uiwuusiavinaunsaldnulaluesoiisn

v Y

= 4 1Y a & v o [ 1% = 3
YUY LLaSﬁ\lﬂ'l']lla']GU’WELUﬂW?UUﬁQGU@ZHaQQ @ﬂVIQIUIﬂiﬂﬂWﬁ@JUEJQQ’]L‘U‘N@@QQJQUﬂim

[ a

fmwnvinswesedunaiuAuliieauauaUnsalddyandneie

U89 WLeaiad (Public Safety/Security) TdWugiuvesAIoU1awuy

PMR/TETRA &aiinnudasnsie uazaugangugs wivianisatuayuilandudugaile
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Wisuiisuiuiasediglsaneviia 3G, LTE, WIMAX \Uudu na1ifie szuu PMR/TETRA
widnsINsdadeya (Data Rate), ANILSY (Speed) wazmuAsauUAaN (Coverage) i
35] wonanil Ssmudedriavedluslnneaitliiduiiunivians sihlignindno glussdng
VIAUANNYADANE NITBNNATUNTS

uen9ndl luren1sgeavingsy uazesdnsmsfine Bufanudeiolueiens
.aAeufild (Mobile communication) Tug1utunounsviieu uaznislvuinis
(Operation and Service) waszuu viliAnnsdeansangunsaiidudeutuniniy
W gUnsal GPS, gunsaldeansmislna (Remote sensing) (udu soanuquestoya
wazeuannsolumsUssananaiifinduvesgunsaidearsdingny vilwdanudeans
fan1sfudeyafiunima aseunquluynqiiud wazanuansofidedldeuldodis
pRaAan demgiies JuhlmAensiaudesen uarsiuugunsnifisessuedotels
anewanil Aldifvtuegrannnelutiagu ilvinisaeanslaifiveuin uasiuadiotuly
g U 91newidde [35] wui eazBenveanetneesnisieansiudiagtiu awnse

AR 1

400, 800 MHz 5-20 MHz 5-15 Km 13 Kbps 250 ms
400, 800 MHz 20 MHz 2-7Km 20 - 80 Kbps 200 ms
900 MHz 35 MHz 40 - 100 Km 11.4 - 22.8 Kbps 800- 3000
ms
2.4,5 GHz 20 - 40 MHz 5-20m (indoor) to 2 50 Mbps - 1 5-20 ms
Km (Outdoor) Gbps
900, 1800,2100 30 - 50 MHz 1.5-4 Km 64 - 384 Kbps 170 ms
MHz
1800, 2100 10 - 15 MHz 500m - 1.5 Km 1.8 - 7.2 Mbps 60 ms
MHz
700 MHz, (2.4, 200 MHz 400m - 1IKm 4 - 20 Mbps 30 ms
3.5,5.8) GHz
700, 1800, 2100 18 - 60 MHz 300 - 800 m 10 - 100 Mbps 10 ms
MHz

&

U 1 insetengnldlumnnisaldeiids [35]

2.1.2 anMzaauasalngenizna (Disaster alternative network)

A a o o X I = o v
ig‘U‘ULﬂi@ﬂnﬁia‘UIaﬂll@ﬁﬁ']LW@J‘U‘L«!E]EJ'NSJ']ﬂ PBINUIT AMUIU 80% GUE]QQALGUUUIaﬂ

= 1 [

fn1seudeduintevigrulnsdnniilets arun1siiudTuvesduiugunsel

& A

Insdwidlefenuinnindrwindszrinsly 97 Useimasaulan dnsnisliveyaluaietie

¥ ¥
= ¥ ¥ =

Aviugeiume ewall glivinisdnduseaiiunisamulunistivinisiieativayu

[
(g

Aldlnséwisiede slusuanuswenniotieg, Augangulunisliuinig, anmany

b
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w¥ouldveaszuy, warUszansnmusssyuu wenand [35] §emian1sin suau
gunsoideansdug 1wy rewiweslinln wazgunsaidug Snnumnndn 50 S1uedes
finsdesedumesidnlunuifnues “Internet of Things” anelul a.e. 2020
syuuATeTIBlanIEAa (Mobile Ad Hoc Network) iussuuiaiatnefiinisds
foyafuneng Tnuadeluun dausazlvualueiovisannsandoudld nelAnnns
Wasuudaslugussesssuu nmanszanevedluualuszuy uaz Avwanansnlunisus
msvesudazlnantiunumdifgyluszutianizia lavanwazasaasavigianiziall

ANWYULAIN
- 1A998519999A5 08 UREULUAY LATEINABNITAINNTS
= 1Y v 1 = 1 =
- flanuansalunisdsleyatesniteietnguuuiany
'y} a ¥ 0o w W d‘ [ = [l v
- anwlasanglulalassasiasninsuiiosnainduasetnewuulsans

- dammsgaydetoya (Data loss) uag atlunisdstaya (Delay/Jitter) &

WINNIUUULATYETRETUN (Fixed network)

- usarluusldnSunLunmes At Useiiuresnisusendandsnududiy

dARYIoATUE

uananil Sefiszuunsetne Delay tolerant network (DTN) Faidudiunilsves

sruulATanelaneia lnglduuifn “Store-Carry-and-Forward” lunisuudadeya [35]

nafe Teyangnadeaindunisazgnaslumlnuanand (Intermediate node) @alviun
v o &

navzihmthiinudeyald wirsedsisludauatenis (Destination node) tuies

2.2 am’azmiﬁamﬂulﬂmmiaﬁﬁa J% (Communication in disaster scenario)

wa

2.2.1 LLuuﬁ?mVﬂuLW!miiﬁﬁEJ % (Bandwidth in disaster scenario)

9191398 [23] Ivinisiiesiginginssuvesszuuluuinnsinsduily
wnn13alfe TR Iaen1suseiluAuuunining liaeen1s (Requested bandwidth)

LAz UUAIANTISEUUABUALDILA (Offered bandwidth) 114 4 433u4meN1504AE

a va a wva

AUF lawn NouULAAMANISNAEN TR (Pre-disaster), 339LAntngn 1saldefi Ua

U a wa

(Disaster-hit), mwaammmmmsmmwum (Post-disaster) Lay Smm/\lw\lmwum

Y

(Recovery) wui1 Fsneuliamgnisaifefivh wuuiinvivesssuufidflvdiaminniy

¢ R

LUUAIAYE AR IS waliiangdauinuman1salde iR wuuainnveessuy

Y Y
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novauadld waruuuaInNNgldfen1savanated1esInsa duiiloawaniivgag
srgvliaindenURt flineglumanisaliianienlinieulunisinsedeaisinge
Maslasunansenuandendd wavszuuliuinisenvasiinnisianatevesgunsel

doans niosruuvinaulalifiuyszdnsam drudisiamaunanisallyaudiagag

De

WuyldeRdRty azlidnsinisidaudesdearsiveuaniufsuteyavaely wiad ugs

nd1913a1UnANIN s liReIn1TdeteyaliavonuUtILLnEe Y30RBINTS

[ 1

FUNTIUTNIATI NIDFDIUNITAIRN9Y) VoIABRUR FenssiutuiunIsHuAY LU
Ivvesszuuliuinig reinTuNNaztes ilnsyuuldanunsanevaussau

Aosnsvedldlaviuian wasilululadssuuliuinisensszandsednsninnis

' [
va aa a =<

iauludnneunagnduganiizund duillosunandeivanduwuilduaziing
! = v dy ¥ = o a Y a ! v a

sallles mewniies d1szuvldiinisuiuilfsunisiauinislugiwiaivdain
WM saldedd suuazlianunsaliuinslaviung vieeasslianunsaliuinig

ot denalvidimdnnifaumsnisaliefith ssuuaginuad vsengan1sinau

'
[

A o a1 aa o d' ° v o ¢
QEU'V] 2 UBNINNULINUDNIN jﬁﬂqiﬂiuLﬂaEJUﬂ']iwﬁlﬂ'nﬂ,WL‘ViﬂJ’]gaﬂJﬂUaﬂ']WLLUUQ

(Y] L

giURusigInIInupauagludagdu (9]

D

Andeguassyuy IAnudAyiumnn1sal

- -- Requested bandwidth

-----Offered bandwidth
e : h
= H i
BEl N
=3 L fomoen
=3 Vi . Possible
S === —~degradation
g ) Post- because of
= IPre-disaster Disasterdisaster ~ Recovery ¢ascading
- ~F — —— ——*—failures
Timeline r

v a

SUN 2 dNNMEWUUMIAN LUMAANSINBNRUR [23]

Y 9

[

2.2.2 Yaanuilumnn1salieidn (Messages in disaster scenario)

WasndeyaiiineitesiudeivilusevvansaunadenUasneg dmeiu
angsULuy Yuediulseianvessruvarsaumaieitiitsesiunisianukuule
1 YoANUAITNYS (SMS), 3UNM (Image) 303le (Video) [9, 15, 20, 21, 26] Wi

agalshnny esantullaqiudedsaueaulail (Social Media) fisvswasanisdoans

2 ¥

| a ] A a v v O !
BYIUIN, Nﬂ'l’]llﬂ']ﬁﬂuaaa'ﬁ Lasd ﬂ@m%Wﬁaﬂlmﬂqu@ﬁﬂﬂnaq [37] ANUU AZNUN

LY wa

AR TnazgadunmsiaunssuuansaunadenUansessuyadeyaanie

Y
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Feruooulamiludiulng lnsanivegedsdedenuooulall Twitter Aifig1uau
;ﬁ%ﬂﬂuﬁﬁuqﬁuaa’wmﬂ wagannsaunsnIzedoyalaedesansa [9, 15] A
wnil Afeatull avgaduluiissuvansaumadefitinsesfunisinulaed
flugruaindedsaueeaulay Twitter Fadudemuansisae (Public message) uas
Judeanuniwsenguiifinnuennsidavuin 140 fdnws I%ﬁp}jﬁiﬁamm
ansnadeauasfivaydugld fannsned 1

AN 1 AUANLNSOLAULANVDITBAINN Twitter

v
-

Ud UNUAQE ANUKRUY 19819
mié”mﬁmﬂﬂaﬁ' @chasegrebb much longer than you’d
Mention @XXX Y D
NBINITNAIEN expect
Az iideans No caption needed. #sensation
Hashtags Hxxx (o
Tvszania #nofilter
L“E‘J‘amﬁa‘ﬁay}amﬂ Frankenstorm Apocalypse
Link http://xxx
n1gULn http://t.co/ZRlkpXda
o ¥ RT @Franklero: Droplets of water is
Retweet RT:xxx LNYLLNTUDAINUY
literally falling from the sky.

[

uananidanudn Tuanwide [21] dnslenissiuswdennulaeld Hashtags

6 LY

luwansalfeidn WoanszuziaIMsdadeyalussuudniig Aegun 3 (a) wuinlu

funfeRURTldnu 2 au Ao m1 waz m2 l@sreaudwiuguiniu (njured) way

Y

H38ATR (Survivals) luguuuudeninuiied (Atomic message) aeyg bga1u m1

¥ =3 v aNa ] v £ [
INTINUFNUINLIY 5 AULASH TDATIN 10 AU musﬂﬂmu m2 JMYIURUINLIY 6 AU

a

Lar5nT3n 15 AW @ UN 3 (b) duaziludiegnavesdoyaigniusiu

Y
177

(Ageregated message) TuituiinlnalAssiu IneTglasuuindusumsdu 11 au uaz

v PN Y
NIBATINTINYINEU 25 AU

| #injured 5 —
#survivors 10 #injured 11

#survivors 25

&
M8
o °
’ #injured 6 \ %’ m‘
#survivors 15 &
(a) Atomic Messages (b) Aggregated Message

a

JUT 3 fMeg1eveiteninuven ity [21]
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2.2.3 USunvetaya (Data context)

Uiunvesdeya fie dalladumilsvesteyaiianunsatsuendnuazveamgnisal
Tudaendnual (Entity) 16 Tneflondnual vunefls e, an1uil wiedwwes ATUF&uTLS
sendaly waglusunsuuseynd Tauludeseninelly warlusunsudszend srefiuies

fe [26]

]
v a wvad |l 1

ag9lsfinny TumsnisalfeAvRAiIue wudt vSunvesdeyaiiusing lawn
USunanunevesiumnn1saldeiila (Disaster-related context), UTUNAILULTIAY
(Urgent context), Usunanugngau (Repeated/Duplicated context) kaguIuNUaaIm

1919 (Rumors context) 1udu

2.2.4 m’mﬁ‘%ﬁaﬁﬂa (Incoming message rate)

mm?ﬂ%ﬁaaﬂa Ao f\ﬁmu%ayjaﬁmm}mﬁmﬁgﬂmﬁlu 1 Miheian audves
foyaluadded asiinnedu Sruiudoany deviaeinan ity anufvestoyasdn
100 ToA13/AU% Muneaudn Stenulvaniudesdya i 100 Jeau Tussuziian
13w

2.2.5 wuumInvvestesdyen (Network bandwidth)

WUUAIANYRIYasda1 Fie dnTrdmedeyavestesdnyaalduy 1 viieian
wsedwulnvasdeyanaunsadadilvludesdygralanmelussesiian 1 vdieaa
1'% =

fa & v a 1 <, a 1 a = . ' fa ¢
wuumnvivestoyalaguniugd ety Jnseduii (bit/second) WU wuuaInivun

1Mb/s neANd Yosdyaraansadstayarun 1 wnednly 1 3und

<

2.3 N1INITINNNUANTTVOIVOAIU (Message Scheduling)

2.3.1 Priority-based Scheduling [38]

Priority-based Scheduling 1Jun153nfinunn1sveswiazlusiea Ingaiada
ANUEIAY VR 9 unlianuddguin azdianudAygeninaunianudfy ey
MAITAAIUANIT (Scheduler) §in155995UN5TA19A5Y1197U (Preemption) TUsLwa

¥

ey auisagndnuinsla ardidduainudrAyresunidinidauinedrfgnii
981415710 N159895UNTTAIINSVINNUALSUUSEAUEUTUTTUUNRN1SATUAU
WUU Soft real-time system @1uszUUNTAITAIMUAIIULUY Hard real-time system
¥ ) ) = ¢ o Py o a & ' .
JrdesfuUseiunuiuuisealniiifeadesdussusiia1fivdesy (Deadline

requirement) A8
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| | P2|
0 10 20 30 40 50 60 70 80 90 100 110 120

'
a

SUN 4 §19819994 Priority-based Scheduling [38]

Y

INFUN 4 auydlusiea P2 Ianudrdguinnintusiea P1 lagi P1 1dan
Tun1sUszananadtu (Processing time) LvinAu 10 waglusiea P2 THaanlunns
Uszulanadu (Processing time) WAy 35 1953 UUNNNNTAIMUAIU 1USIWE P2 9%

gnviauneu P1 nnAsY

2.3.2 Opportunistic Scheduling in Wireless Network [39]

Opportunistic Scheduling {Jun1sdafmuanisvesulaglddoyanmnin
Y83T0MNTAOAT TugUnuuresgunnveansliuinig (Quality of Service) 1du
FriANa LUU TIUIUNAAN5VBIUTUIUU (Throughput), ANua (Delay), A4
Aananevnanan Uitten) Wusu iileliidndmunms ménsinsdstoyafimnza
g Tusiazildannluszuu Taefl A13n “Opportunistic scheduling” gnuiniauaiiy
pdausnluauide [39] Fauandliidtuinislideyaiidanumainuarsvesdliidu
nawilunsinsfuauiinuss ans annisvhaueantsimvunau lnefiund

a0 Y] Aaa

Wa2 Opportunistic scheduling %Lﬁamﬁ%’ﬁmmammmqum (Best Channel)
dieldminensluszuuieuans Senesuuuuilifuiizdnlude Max Rate scheduling
Uselowiians Opportunistic scheduling Juagfuanumainuansvesglisudain
9INAIIUUNNIDIVOITIF Y Y18t ¥y Us1nn1sad Fading waz Usaingnisal
Multipath tHudu 21nemiddeilduanguves Opportunistic scheduling L¥u 4 g
Ao Capacity, Quality of Service, Fairness tag Distributed scheduling ﬁdgﬂﬁ' 5

Opportunistic Scheduling

Capacity QoS Fairness Distributec

Full Channel Non-full Cognitive Single QoS Multiple QoS
Knowledge Channel Radio Objective Objective
Knowledge Networks

E‘U‘ﬁ' 5 Ussanwad Opportunistic Scheduling [39]
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2.4 IT8NNYU94

o [y

NuTeAeteaLUteandu 3 nau fie Yadeddy wiousunddgyluvenisalfeivs,

a

noAnssuvesldnulaznansenuvesszuuiinduasdumnnisaldeivn, uazn1sin

[ wa [

Muuansvastennuiasathlulssgnaldlumanisaliein Jalseazidundisil

)

2.4.1 Yadeddey viseusundrnylumnnnisalsdeida (Important factor in disaster)

o

[y v a [ 1

NNSAUATNWITENNEIT nud JgvlumanisaliendindAgyee1amile

]

' 1% v
S a =

Ae Yoyaniinvulunundeidadanudifyuin inszdeyamaril azgnldesuie
LM9 N30l (Disaster reporting), ®5333U n3eUosduduNyF (Disaster

detection/prevention), FrewmdeiUszausielumnnisalfefiva (Disaster response)ilu

[ |

au uideyadiAgywmanil dnazliauisatunldusslendla iesnteniuluyleiy

v
Y LY Y o =< o

AURTT NN waziianuenlunisAnkenteyanddsy Ay §rin1533839vins

o

[

aw A ] % a v ° o Ao
TR wanslunsei 2 Ingldnisiansandeyadidymudadeniinng
C ! U a wa [ v o w [y = a v [y
psznunfslutedenis Ineannsaneneenidu 4 Jadedrdgmans Ao AnuAgItesiu
U a wa . d‘ d‘ v =) ] 1 . .
wWansaldeiUR (Disaster-related), AuiAgIlosiunal HseauLsaau (Timeliness
or Urgency), A21ut911ala %3991788 (Misleading or Rumors), WagA11ug149 U

(Duplication)

‘:l' v ao w f U awva aov a a 14
7151997 2 Yaeidn iUIuL‘VW!ﬂ'ﬁiufﬂEJWU(?’]EZJ@N’WTJ'J%?JWWEJ’HJ@\‘]

o

Disaster important factors
Year Title Disaster Timeliness, Misleading,
Duplication
Relevance Urgency Rumors
Survey of data management
2010 | and analysis in disaster X X
situations [9]
Self-Adaptive and Time-
Constrained Data Distribution
2010 X X
Paths for Emergency Response
Scenarios [40]
Prioritizing Data in Emergency
2011 | Response based on Context, X X
Message Content and Role [26]
TRIAGE: Applying Context to
2011 | Improve Timely Delivery of X X
Critical Data in Mobile Ad Hoc
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Networks for Disaster Response

[25]

2011

Natural Language Processing to
the Rescue: Extracting
‘Situational Awareness’ Tweets

during mass emergency [2]

2012

The Role of Twitter during a
Natural Disaster: Case Study of
2011 Thai Flood [41]

2012

Towards Context-Aware
Messaging for Emergency

Situations [28]

2012

Tweet Classification Based on

Their Lifetime Duration [1]

2013

AIDR: Artificial Intelligence for

Disaster Response [6]

2013

CrisisTracker: Crowdsourced
Social Media Curation for

Disaster Awareness [30]

2013

Dealing with Information
Overload When Using Social
Media for Emergency
Management: Emerging

Solutions [42]

2013

Classifying Microblogs For
Disasters [8]

2014

Measure of User Behavior
before and during Disaster

Congestion [37]

2014

Network Adaptability from
Disaster Disruptions and

Cascading Failures [23]

2014

Disaster Information Collection
with Opportunistic
Communication and Message

Aggregation [21]

2014

Analysis of and Proposal for a
Disaster Information Network
from Experience of the Great

East Japan Earthquake [24]
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Processing Social Media
2014 | Messages in Mass Emergency: A X X X X
Survey [32]

CrisisLex: A Lexicon for
Collecting and Filtering
2014 X
Microblogged Communications

in Crises [4]

Coordinating Human and
Machine Intelligence to Classify
2014 X X

Microblog Communications in

Crises [3]

Tweedr: Mining Twitter to
2014 X
Inform Disaster Response [5]

Social Haystack: Dynamic
Quality Assessment of Citizen-
2015 X X X

Generated Content during

Emergencies [33]

What to Expect When the
Unexpected Happens: Social
2015 X X

Media Communications Across

Crises [31]

Disentangling the Lexicons of
2015 X
Disaster Response in Twitter [29]

TSumdact: A Framework for
Retrieving and Summarizing
2015 X X

Actionable Tweets During a

Disaster for Reaction [7]

Total 23 8 3 10

91NM151991 2 WU wtedulng gatulunsiansandadeanuietesiu

6 v va

WaN15alfenTR (Disaster-related) 1 UF U 23 911378 Jadu509a9un Ao ALY

q

g9 (Duplication) wag A1ULABALLDIAULIAT NIDAIULIIAIU (Timeliness or

Urgency) 10usuiu 8 uag 10 sy dwdadeniianuieutesian e Adilaig

9

(%
o v o

Rodaua 13091780 (Misleading or Rumors) Wus1WIu 3 91u3de fetiu lewnun

Y
AATILINILLIUI T938ANULASIVDIAULIANITAABRUF TAMUAIALINTAAR 1NS12H7

q o q

(%
U a wa Y Y

v & & v a v Y] & v fu Yan Yo v
Joyatiududeyaiiuitosiumanisalientn Joyatunaglisslenidugnlasudoya

dqutlademnusisiu wastladeanudigou inaziduduiudnlriuudfanuunsn



[ o 1 [y

nanafe delalinsiiansandadeanunertesiumanisaldefids Aevisiudy

1%

Jademnussu wisliftadeanudidou weoygudululuiuladumils wu Joyady

Y

'
a vaa Yy 1

fiThiidosnsanutiemde, Yoanufefvafliddou Hudu dmenuitefitiuns
fnsananatilain viednde lideslduanudeusiiialg suidesunain Tuts
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- Measure of User Behavior before and during Disaster Congestion [37]
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- Network Adaptability from Disaster Disruptions and Cascading Failures
[23]

TusnAdeatvillaiiaus ngRnssuvesszuuAzatelasuNansznuaInge

f U a wa

NUB LLﬁuWQWﬂiiN@@LU@Q‘U@QﬁuUULﬂiﬁ]?J’WEJ‘VIﬁﬂN’]‘L!WW]ﬂ'ﬁﬂJﬂEJWUG] EERETRGI!

vad a

ATeatul Idulslssnnuesdiviesndu 2 @ fe AuRvATIARIINGTIHYIA
(Natural disaster) laun w1e, Fund, weuiulvo 1uduy warSoRvATAnaINNNT
n3z¥invesuywd (Human-made disaster) liun tuanisalglaud 9/11 1Wudu R
WA salfeURfINa1 demaiuszuuuInisasedie (Network services) Wuszeae
waneqdunn wasiluguassareiiuddedneae aﬂmammﬁmmmmum dulueydl

N5l75U0IAUSEUULATENNY NI0TEUULRBUNUNURA L@J@Lﬂ@‘lLMG}ﬂ’ﬁﬂJ@Eﬂﬂi’JﬂLi’) L6



21
Filaiflsransamifisanetu mnsaliiemanaseiilesndsaniinmn msalfefs
(Cascading failures) snzauAdefuunlaifnsgadiululssdiui fafu eide
atuisshaueuuamensuidamuuulv fouuamafiuadesnmn IREGRHRERGE
sonlifuLaTate (A novel robust survivability method) Taefinasvinliszuud
UszAnSnmund ety nsdflaiannusioiesvesnnuianarandsanniinimanisal
fiaudfguin 1w 35nsuudsunineinsvesseuuiaietis (Re-arrange
network resources) Wag33nN153N1AILARIEANDIVDITEUU (Self-healing) 52m
nseenuuUEMsiletesmdlussuuinisasuuassuileunanvamsaifeio
(Network adaptability) 8e19l5AnL UanaINABINTE TINANTENUAUAITLUULAT
(Network connection) n1sfiasedsiusiadeyalusyuu (Content connectivity) f
adnlibmgauluninu mem&ﬁwﬁumaﬁaaﬂahﬁaé’mmaulau”lﬁﬂ%’uLU?{EJu
waAnssuuteswvesszuuly Fefinrnududuerunniiazdes Lifinnsaamneves

[V

Gﬁaﬁﬂa LL@%ﬂ’liU%ﬂﬁﬁﬁ’lﬂ@ (Critical content/services) 5984AUUADANBVD Y
Joyadneiey
a U d‘ f U a wva a o z.g 1%
N13938uN13 kazn1sUTuldsussuulumgnsaldeivivesauideile
o I & & a a v A (Y]
PuauawInew by 3 Syey Ae Syezusn Ao N1SWSeNNSUNRYEINISSUlany
f v a wua & A Y a Y a oA
WA 3alieRUR (Normal Preparedness) LUusgee i liuinsagoassuun1ssuile
fufeRURlneUnd Ingldisn1eisnduiieannisweanateveeseuy waznsundas
[ o w 19 ¥ a aa v gljo [~ 2 v v a
ToyadrAgylaliiansgamie Bundynilusseelandudedddeyaussilivaiy
\do4 (Risk information) Wnndutadelunsnanidestymaviinty, ssosfiaes
= a a a v A (Y] f U a wva 1<
AD LWHLANNITRTYNNITIVNDNUUANITUABNUA (Enhanced Preparedness) 1Uu
Ay vaal ¢ . Y ¢ & v
seueldIsn1sAIAnNIemgN15al (Predict) H0NSALMAIIUAINNTOAIANTTAILA

[ a N a ] [ ) ' & Ad A va X
SEUUNAITILNANLALINITAAAINSNEINTLAS oV TUN U Nz ARABATRTY Lay

nsraredeyadfyludundalasndy, ssagiany Ao MIUjuAndumanisaliendn

Aay o o o y) Y

(Post-Disaster actions) \Juszegfidtodnfinvemineins msrzninensvesssuula
Wanangludumgnisalfeitn wisszuuldnuldlivudszansnm msliuinisded
n1sanUsEAnSnInas (Degrade service) Mytunnaulifddyluszoziae n1si
STUUAINTOYoNUTUALILA (Self-healing) duazyinliannansenuveIsEULN
wnnsaiAeRTRLY waznsuuldsunginssuvesssuulianunsnegsensioluls

P

(Adaptability) 1w nmseugalianzdeyandifydearslawinnu ilusu



22
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- ANFINAINUANISTRIANEIAEYTUSTUU TRIAGE [25]
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- Adaptive QoS scheduling in wireless cellular network [43]
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- Dynamic Multilevel Priority Packet Scheduling Scheme for WSN [44]
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v !
U £ a =

YoANAIATY ez InUTEANENIN BallTeazidunmall

3.1 MIRsaUIUNd AT uvgnsalieida

INAITYINITAITINNINAMUABINIT LAZANTIIMIY (Requirement and Challenge) Tu

va a

SLUVATAUMNANYNURVDINUITINHIULT WU Szhﬁzstfjﬁsﬁﬁ’aLLazisaz?\luz\ljﬁﬂﬁw 3

[

AuAIn1slusunshenueztayanilauddgyeenainteyalildfy, desnsuidym

[
v %

Toyanu (Overflow) duiiiaannannanuivestoyalugisiandaina ey kagdeen1san

Y

° Y A g v ] A & A , Y o
uudeyaniludeyaina n3ev1388e (Misleading and Rumors) wananil Fanuingag

1
=

JEEELIAIRINATT UAULAEITRITUYIIA18e (Timeliness) LnszJoyaiiinduluyie
JEULIAIRINATHAEITRITUTINTD I Y B

A ] av a1 Yo = = Y 1% A A v Y} 'z
1NNITIN 2 WU STUIFYNHIULN VL@@']UQZN{JQQEJGUE)\‘]GUE]HGV]LﬂEJ’JGU@QﬂUL“ﬂﬂ’]imﬂﬁ]

'
a va [ a

AU (Disaster-related) 31U 23 911398 UITELNTAINIRIUITEANULNLLBIAULIAN
M30AUSIAILYRIURYA (Timeliness or Urgency) 311U 8 11338 1U3TelAuAeng

anuIungIgeuvestaya (Duplication) 31W3U 10 1MUIT8 LaraidelinnufeiniIsanuIun

[

Joyaifia n30U17988 (Misleading or Rumors) $1uau 3 $1u3de 1iiesandadewmarindu

Y

(%
va o

a o [ 1 YU awva & v oa U v aa o w 1
aqmmulusmizazq YNUALALTEULWUNNINUG AU %@Hﬁ%ﬂﬂ’ﬂﬂﬁ?ﬂ@lﬂ%?ﬂi%ﬂ%L’]Eﬂ

Y

(%
1% [ 1 [

Aanad eresaennassiuladewmanaiouiu tngasuudd asnudl MRTeiIuan

[ v a v v v a

ABINISLANLANUEIAVDIVBUA MUUSUNTNEIVBINUNERUR LAz UoLaNil USUNAINULIIAIU

o A} U
LARDINITANAIUAIA VDTN ANTUSUNIT LTI tavdouaniusSundgou fatu Tu

v Y Y

v [y [

aw o & o a a Ao & [ a ° &
UIYTUUILINNTNTUIVIUNNDWTU 99nUU 3 USUNAANAN Al

o

3.2.1 USunAnuigtteaiumnnsalieius (Disaster-related context)

v A

a A £ LY f v awva v aa o L4
UVIUNANUNLNEIVBINULUENTTEUNYNUR Lﬂu{j"ﬂﬂEJVI&JF’TJ’]@JG’W’]QJ}V]Q@iuLMG‘]ﬂ'ﬁm
v a wva o 3 U A wva Y o

Fovd feagiulaaniaunguiufnwidiuiunin msgluuiundendatuiany

wa =

WNeadesiumanisaldeiiuflaense daiu iWemvesusundeiuidaduddndu uazvie

1aile Tusguu Situation Awareness, Disaster report, fiug1uifie souduagauluiug
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AoRUFLee N9 ndudpansuusunivanileng §71981998999ANUNTUSUNLAEIT U

[ wa o

WMANSAEAUR kanefnn199 4 Fmun vaneds Mausuninetesiuimgnisalie

9

wa

NUR)

M3 4 Lansiiegetennuniiusunanuigtasiuman salie iU

I'm at Frankenstorm Apocalypse - Hurricane Sandy w/ @cherryred23

http://t.co/4fWbA8QiI

sandy is a weak name for a hurricane

| need to find something productive to do during this hurricane

RT @murter95: These hurricane sandy tweets aren't even funny

Hurricane in New York. World Series riots in San Fran. Colorado?

3.2.2 UTUNAMNLIIAIU (Urgent context)
a 1 1 < a o ) 1 YU a wva dgll U Aa wa
USunanuseeau Luddduluinsseendeidiuas sse sl sofda sz
] % U = ‘:ll ¥ U aa . of e Y
952EIANINE1Y IAnuieItesiulenaven1ssentdn (Survivability) velnsu

=

HANSENUANALWTR [34] uonand 1ngUN 9 nud FuszeendeiUivazseagiunie

[y [y

AURA azlpnudrAiunal (Time dependency) UNNE9DUE LDIINAINAING

Aosnisteyanaiunsanauauedls (Action) [7] enfiag9idu anuLssAIuesteya 3
anudAgegnunseiiudfy datu Auaudieaziansandeyanienusaiududuiv
wsn neunvzdiiuddudlutiewmiodianiunisaiiug dudieladiansananuseeu
vostannuduntielunsindule nsidhludiewviedussaufenasvinusz@nsnam
& a " M Yo o S vo A 1Y 2o & v
wenanil vsunanusslilddidaanisiugdemindy gussaudeiesidndudes
AsanANIssmuvestennuduidndula luanunisala1egiie Wy nswiivay

fiy, anuzrlagiuresnsounss, ienudeits Wusy

Table 1
Main characteristics of each phase.

Phase Information needed Processing Outcomes Time
dependency

Mitigation ~ Probability of occurrence of each consequence; potential effects; areas Si i training to or  Lowest
affected; people affected potential emergency source
Preparedness Number of people affected in each location; resources available; Planning, evaluating Plans and procedures Low
evacuation routes; safe havens alternatives, decision
making
Response People in danger (locations and quantity): structural hazards; resource Prioritizing actions and Actions to mitigate emergency High
locations and status; team activity; emergency focus areas to be processed
Recovery People affected; services disrupted; dependency between services Prioritizing services and Actions and plans to restore Medium
locations to be restored  normality

'
[y wa

JUT 9 Uanedeszesiia1veansiiaman1salieiu® uay Time dependency [45]
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Moyl anudrAyresdeninuludiuainuseiuiaduddudy By

o

LS9AUVBITDAUNINTUNNIA AUEIAYVOITOANNALINTULYINTY F18819989

[

YOANMUNTUSUNLTIAIU LAAIAIAII9N 5 (FviuN U8 AASUSUNAIMULIIAIL)

M5 5 haneiiagetennuniusunanusiulumansalie s

Storms is a coming. Be safe people.

Just felt my house movelll

UPDATE 7-Threat of Hurricane Sandy grows as it targets US East Coast -

Reuters

Hurricane Sandy is coming! God bless zone A;) @ Sea Gate Residence

http://t.co/XexcMVAG

Power officials now say Hurricane #Sandy could impact 60 million people.

http://t.co/XEYNBgWO

3.2.3 Usunanuliggouvestaniu (Non-Duplication/Unique context)
awv a1 | on 1 ¥ . . [
NWITENHIULT WU Augrgeuvestany (Duplication Message) vlu
Jymmiledmsunissiusiudeanulumsnisalfenda msieuenan Teanuggoui

Iununadsnalidoaulutesdygiaudu (Overflow) 1ad ToAnuaInadinlviie

¥ U 1

ANNdUEN (Misleading) 28 nA19E19LAU T8RN Retweet Yosdod AN ulal

o A

Twitter VilRT0AMNAIAYDUY LFU T9AIIUTDIVIAMUTIBLUNED (Victim request),

o

<)

JomnuanIuzAIuBgsen (Victim status), 4oAuLTeue (Reporting) LTuAW gnan

4
f U a wa o 14

uuattulumgnisaldeids vilideanumailliaiuisadieanludasula [46]

Y
2 14
LYY a

fatiu N1sRTURNIzTaANuRlUY U 393 duadnaun TaglanizegaBaresEey

[
YU a wva

AdefdRuazsreeuldeiuf inszuuuaialudesdygyiuiives widruiuteaiud

54

YSuaunn
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3.2 48Ny way GECY mﬁuaammﬁ]a

ummavam WU?JEJN'TL!'JRJEJ@JT]EJﬁ vIDunRatl

1. fuuald wowiinviaglddesnsimualugaaaamis azunude BL(t) Aua

B.(t) = Zn:Bri(t)

a wa

IG]EI‘V] n @ mmumam’mmmﬂuwu AuNUR e t

710

'
a voa

B, (t) Ao wuusinsivesdomnuadui 1 luliuifofdn a na t
° 19 a1 o & | = v °
2. fmuali wuuMiavidesdgyaraismnlutiaiamis azunuse B, () duan

1N

Ba(®) = ) Bu()
i=1

]
a v awva

089 N A INUIUBBINIADFTNINUAUNUANBRUR ol 1an T

o
A A oawva

B,; (t) Ao wuudinvivesdesdnya i 1 luiuifefoR w an t

De

[

3. MVUAL anwarN15Ea15U8ANNIUNUNNBRUR 3 2 Syey fal

o‘QJQ

a. YasvEzfouiamAnIaliaNUf (Pre disaster period) 3 Mitigation Wag

Preparedness phase agilanway
B (1) < Ba(t)

v a

b. ¥szuenduinmnIsaliefiuf (Post disaster period) %138 Response waw

Recovery phases Agildnwug

B.(t) = B,(V)
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gy

4. mMvuali ToAudsesn (Sending message) NanualuNuAfeRuR uwnuaie M g

i
M= {m;|]i=1,23,..,n}

lae?l My Ao TaaudsoanaInun 1

N A9 IUIUVBANUEIDDNVINUALUNUND S AUR
5. MVUAM TaANUTNIALA 3 Usehnn a9l
a. UaANUNgITRINUNEURLALLIIAIY %30 Critical message Wnusiy M,

b. “en1uefivf w3 Disaster-related message unusey Mp,

[y

Y a1 oA v ) ¢ A wa A .
c. Tapnuiiliifgitesiuimnnsalieiui ¥se Non-disaster-related message

wumey My
platiu
M= MC U MD U MN
6. fuualit Yoaudsenniudnga (Successful sending message) Tianualuituiife
FUR wnudhe M’ Taei
M, == M,C U M,D U M,N
MM

7. Awual Ussinnvestennulumsnisaliendd (e 5.) danuduiusivusunly

[ LY [

wansaldeiUR (Hide 3.1) fil

Context
Type
Disaster Urgent | Unique
Critical Message (MC) X X X
Disaster-related message (MD) X
Non-disaster message (MN)
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3.3 SEUUAULUUN MG UNUIRE

szuUAULUUNLLN G uNsIRAITUAN15YRIT AN luUIeatul aldwunAn

¥
v A

Y895¥UU Real-time Survival Messaging (RTSM) @siiuafnsail

o MANET
Gateway o

EMIS
Server

Server-Side
Proxy Proxy

U7 10 sUlAsai1evesduLUY RTSM

3.3.1 2MWFIUVBITEUU RTSM

9n3U7 10 N13uvedszuY RTSM 9z1dunissiusiudeninuain Mobile

Agent (1) FuAnangldanulussuuiinisasiteniny edwaaueanainiuife s

<

n30aelUnn EMIS server (5) 1aan1un1e MANET Gateway (2) La 99199 uLnosLin

'
IS 1

261915An1Y 1119991NTBT1AAVBINITLIBUADTZM I Mobile wag EMIS server 1inazdl

'
va o IS

LUUAIANTIAANIENEUNANITUABNUR SULToIUINNANTENUINNANITAL kA g

[
=

oA11121n Mobile Agent Hlan atNnd1uIuaUlUNUNAYRURA (High volume) wazdl

Y

AnusIlun1siniigs (High incoming rate) Svdawaliminnisuwgadenslivesdaaaiu

1 ]

Aounazandslunn EMIS server ladtsa tiialwiAnn15591U5 0901 aLUy Real-time

Y Y
[

Anduld wifidedfmsesruiavesuuudinviluaniunisaifanats Saldwamuissuu
Real-Time Survival Messaging (RTSM) Lilaviutinfiusnisdnnisvesdayaasening
Agent U Server lfanansavhenld deiidunousied

1. Agent (1) Yinnsdsdemnuluds Client-Side Proxy (3) W11 MANET Gateway
(2)

2. Client-Side Proxy (3) ¥n15Useana Message lngagvinn1sAIuAuUIuiu

v o

3991910 Agent LAZINMINUANITVOITOANUAINAIRUANLEIAYTIaznaIluy

2\

a

e

a0nlU InsuuruAanan Ae Tunsaindamnut iy lussuuanwIuLnn wagssuulil
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annsasesiudenumanduldnmun Client-Side Proxy (3) avfmidandeninuleudis
(Discard message) 149 99AANAIUITTNIANATDAIIY AIUIDAITIAAINUANITVDS
Fonud i fild iielinsldnutesdyaadaunsaldnuseluld

3. Client-Side Proxy (3) 113 tunneling dayasne TCP/IP 1itedslus Server-
Side Proxy (4) lagagiin15UseLiu Bandwidth fiausaldls (Available bandwidth)
Huswoy ieldidusmamuauiinansds mutuneudi 2

4. Server-Side Proxy (4) ﬁ’]ﬂns%’m’fa;ﬂaﬁdmwmﬂ Client-Side Proxy (4) Lagas
Gia%a;gaﬁié’%’ulﬂe‘]’q EMIS Server (5) uananil Server-Side Proxy agvimidilunisnou
ndutieya Feedback vesanuzsneg AAgtesiunsdense ndululinis Client-Side
Proxy (3) 9nag

MNTuRDUNINGT? aTHUT Walad Ao RTSM %aq'ﬁﬂ’ﬁﬁwmui’mﬁuiwdw
Client-Side Proxy (3) uag Server-Side Proxy (@) Tunisfiazuinisnisldvesdmyaio

anunsalganussluluaniunisalnsAdRle

332 Gﬂu’umaumiﬁﬂmuﬁuaq Client-Side Proxy

n15%1911uv89 RTSM Tudiu Client-Side Proxy aga@1u1sawtseenlaidy 4
NIEUIUNITVINIU AD (1) Bandwidth Estimation, (2) Message Receiving Operations,

(3) Message Prioritizing Operations, (4) Message Sending Operations ﬁx‘lgﬂﬁ 11

Source
Threshold le - Es..(.l ! > Available
Conditioner 1o ___._.__ Bandwidth
L : Estimator
n H
x : 0l Advice of
§ Queue H Connection
Extractor Monitoring ¥
OO 0000 - = g - +
L ] F
Incoming Queue H ./ NS [ ]
Drop? . Outgoing Queue )
ym Channel
fl
v
Context . .
Validator y Br(t) Counter
H x [l TcPDump & TimeSyne packet
. L
‘ i T [} TcP window & Delay value
- <> Raw Message
Scheduler Dropping | <= Meta + Content
policy
= M
Processing Queue <= Md
<> Mn .
! Server-Side
Client-Side Proxy Proxy

[
Y

g‘d‘ﬁ 11 TUndUN1IN9UVDY Client-Side Proxy



36
Fupeun1s¥aumMan Client-Side Proxy ssilsuaziBondil
1. Fumpumsuszdiumuuuiinilutesdayaas (Bandwidth Estimation)

(@) a4 1381 tluga Available Bandwidth Estimator 9¥¥11n15Us2110uA7
Bandwidth fia1un5aldle sz1i19 Client-Side Proxy iU Server-Side
Proxy e B, (t) Tnsmseuanmuauniseisil

Ba(t) — TCP:;r;dOW [47]
a7

- @1 RTT 8 A1 Round Trip Time @4#117904310 A1 Delay
maq%a;ﬂa%ﬂlﬂﬂé’mwdw Client-Side Proxy Wag Server-Side
Proxy Tne#iluszuu RTSM 2214 TimeSync packet Tun1511e
Delay (nAKUIN 2)

- A1 TCP window fig ArAnuanunsalun1sussyteyalunis
a'ﬂﬁi’fa;ﬂashusziaaé’zy,mﬂmwiam%jq Taediluszuu RTSM 2zl
TCPDump packet Tun1sm1A1 TCP window (naNwan 2)

(b) n&s91ntu Tuga Available Bandwidth Estimator 2831101544
B, (t) lUds Threshold conditioner 1Husgay

(c) Threshold conditioner ¥1@a1 B,(t) Algsuannly A8 Available
Bandwidth Estimator 11fia15au13auiu Usuiadeamuiildlunisds
Uaya B(t) ﬁlﬁ%’umﬂimaa Dropping policy tiafia1sannisdaiden
Towiisdiornu (Discard message) aasiinadns 3 sUuuude

sULUUT 1 B, (0) TndlAesiu B, (t) w38 [B,() — B, () | < e
AM9¥91984 Client-Side Proxy azliiiUdeuudas

SULUUTE 2 B,(t) < B,(t) waztAunin Threshold fiftnun
#39 B,(t) — By(t) > eluaniigd 1Buanzuvuddaviilale

(Available bandwidth) lainawigemanisyinaiu Client-Side Controller

'
a

931304 (Enable) ¥innnsTeuiiedoninu (Discard message) Tunsdld
FuutenuauAIUTEIIaNa (Overflow) H1uluga Dropping policy
LUU Drop tail [38]

sULUUT 3 B,(t) = B,(t) wazitAunin Threshold fifvun

#38 Ba(t) — B.(t) > eluaniigil tJuaniizuvuninnnldle
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(Available bandwidth) iigawaman15¥191u Client-Side Controller g

gnidn (Disable) n1sleuitstarmny ﬁiu@a Dropping policy

2. Fumpureimsiansiutenuiidnunlusyuu (Message Receiving Operations)

lefideanudanain Source 1ang Client-Side Proxy foauviantuay
H1uluga Extractor Favimifiatadeninu Weusndoanuluassdiu fe diu
Meta data uaz content n&sa1n i 2z197gluga Queue monitor Faaeriinis
asavaeuswIndoruiiidiun Weiansmndn ssuvaunsasesunisUszaiana
fFoaruildviolsl uazszuuasasloufisdonnuluitszananale odnwiauga
sewheRaviaeslivhenldfiudiu Selnadng 2 suuuu il

sUBUUd 1 Efinmsduintuludayszanana (Processing Queue) wasdnsn
maﬁammﬁgnbuﬁa (Drop rate) Haun11 9MIIN1TATUINIVDIAY (Message
rate) izwfws“fqmv?’lﬂWﬂw‘ﬁﬁaﬂmmﬁa@uﬁaﬂizmama (Processing Queue)
WUU Drop tail Mn3LAY

suluuil 2 idearudiegluduidn (Incoming queue) wazAUszanana
(Processing queue) finsduAnty uarsnsINsASIEIIveImNL (Message rate)
wnni Smsvasdonrmiignleuiisluludiuszanana (Drop rate) svuuazloudis
FoauluA191197 (Incoming queue) wnu 1iieansiurudeniufidaudidn

UT2U7aKa Lazann1Te91uYeeRIusTaNaNa

3. Gﬁzumaumi%’mmmﬁﬂﬁzgmm%’amm (Message Prioritizing Operations)

(a) Tumpudisudusiaus Yepnufieanaindwdn (Incoming Queue) 9%
\ngnszurunisnsivaeuuiun 91nluga (Context Validator) F9aydl
wihiinsvheuges fail

- psraaevUIunANuAsfesiumanslfeAva (Disaster-
related context) dailun1smsreaeuiiaenadosiu gﬂ‘ﬁ 15

- H529d0UUSUNAINLTIAIU (Urgent context) Fasdunas
pyRdeUidenadosiy SUT 16

~psraaevuiunanuligideu (Unique context) aidunas

A Y W a'
AIIVADUNADNAADINUY EUVI 17
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'
Y a v

(b) wdsanntu 3z1U1gluga Scheduler Fermthfisasfnuan1sves
Fomm mugaUszasdvesuiaziuy AeulvzdaifuidrAuseanana
(Processing Queue)

(c) lug@a Dropping policy szynsasadeunsleuiistonny Aldtaue
luhdeiiuun @unsunisussiuduuuiiniludesdygia) douss

detorutingiuneen (Outgoing Queue) anly

4. TUNBUVRINTADANLDBNIINTZUU (Message Sending Operations)

g dy [ & 1% . . = o Y oo 1
VURDUUILLUUTUADUFAN18YDY Client-Side Proxy @43E1UUINTIANTTEY

[ o

YonuluAIvieen (Outgoing Queue) L%ﬁaﬂaﬂaﬁgmﬂmiuﬁﬂwmz Tunneling U84

Y

TCP/IP 1U4 Server-Side Proxy tfues

3.4 YunpuMIIaimuaAnsvastor U@ AdmsUWANSalieioR
Tuidel 92UszNaUAIY TURBUNITIANTRUANITVBITIAINEIATY UaZNITAALEN
YOAMUANUTUNEIREY H51eazLdunnsil

Y]

32.4.1 JUABUNITIANIVUANISVBIVBAINUAALY

luwsnsalieiun lnelenydssesdeidiuas seoglulde ol Janiy

o w a |

A e AN Aa ] a A
V]Nﬂ')']ma']ﬂiy]iﬁﬂq@ (Critical message) "03LUU%@ﬂ?W@JWNUiUW@Q’]QJLjQ@I’Ju, Uunn

Nerdasiumanisaliefus wazdesliiBudemnuiiddouiutoninudug wsis

Foanuuszianil udearuiifinuagansanissuianiunisalegson, n15divng

q

ldnvasnde waznisidvvesiiugie Tonnudidyiesaun fe Jeauiieatu

Y

U a wa . = < v aa a v [y
WANSUNYNURA (Disaster-related message) ¥99zLUUVDANUNNAMNLNYIVOINY

[ .

WeNsaiNsAeRUR widernuUssnniliiviunvesnnuseiu insiedeniny

1 1 v

wiandulvg azyatiuluinisnseateyny nmsuansanuianiumanisal v3e N3
vsalutiwmde anneusnusnadeitiidudiulneg dudennuildineidu
wmaN15lAeNURA (Non-disaster-related message) aziininud1AyAgalugeil
= P % J 1 & 1 Y} U a wa a

Weasandaanudenanlidvsslevidenissuslussur et s1uaziBunves

U529 Ul LU UTLARIANNAITIN 6
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a wa

M1597 6 wansuTuNTiinasiensiairuanisvesterudAydmSumansalienda

uTum
Uszinnvasdandnu (Type) < . . v . afuANNEIALY
NIV bIINIU Taigndau
Critical Message (M¢) X X X a1eun 1
Disaster-related message (Mp) X aeuit 2
Non-disaster message (M) a19iui 3

TupBUNTInMMUANIYeItaauaasuAUdAy luvansalde U

nsAndendennunuanuauddylunansalienin Hessee(iuRus

(%
[

wagszeriluyAenidn dduneumusun 12

Gy

domu Milu

I.‘d.!‘Ll

donmmudaroy, fu oA Mi Baaud1Aygean

Y am by
ARFIUUTNE RN A uaelivnday
v339TAY M { T
Tudeudhuu FFO ;
H ATIVAIVUTUNNENUA T‘J/Dﬂ)ﬁi.l Mi lﬁu 3 .
. : P G Mi Sinnudfiyddui 2
Uszanatatanany M emeeesd ‘ VIANUNLNUR
; ATIVEDUUTUNITIRIY
ussgTanTTs M i
: Y
Tufmsnuuy FIFO i } L
i o w ! gan21u Mi iaudRuasuaang
; dnEedann e WA
- ; e
dedonau m : T :
A JAviuedeRITal Mi TUITLaan

asddgagalumingaLuY FIFO
.
Fugn ;

a

UN

[y LY

12 Fupounsdadmuanisvestorueuddylumansalfefo
N3V 12 Funeunsdaduanisvesionuanuddylumvgnisalde

fivhazutseaniu 5 fumeudes fil
- dumumsiutoni

dledeanuduludesdyyio ssuvasinussuadeniy (Pre-
processing) NOULNENTFUIUNTINNMUANTVRITOAUAINEATY LAgiin
nsafinLilon (Data Extraction) 21ndaAaa
- Fumeunisussytonnuluddn

ledemuEunns Pre-processing wén damnsmattiuazgnimun
A9 18953 UL (Incoming queue) wWUU First In First Out (FIFO) e

soN1sUTTUIANA
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- JURBUNISUTEUIANATBAIY
Tudunoudl azdudumaunsiaaaurilani (Content) ¥9999ANUIN &
viunessiutadudrdgusoli e luiduimmuundiduaudifgues

v =

Fony Failduneudos Ao %”’umaumsmnaaw%wﬁlﬁm%’aaﬁ’umamiai
AYNUR, FUNBUNIIATIVEBUUSUNLSIAIY LazduneunsIvEeuUsUNg Wou
Feaznavsluiidodaly
- %gumaumi%’mﬁfmumﬂﬁsuaqsﬁammmmﬁwé’fzy ARSI 6
nsdafsuansveseny annsavilalnenslditouly il
a. fderuiinnudonndoafuuIUNIE 3 USUN Ao USUM
ISasy, USUNAORUR uazusunildsndou Yennudazidy
Fomuuszian Critical Message (M) wazgnivunlii
Hudndu enuddaydidud 1 (g9)
b. a1veANNIANUARAARBINUUSUNIENUR whlldanAasanu

USUNLTIAIU Tonludaztdudaniny Disaster-related

o w

Message (Mp) wazgnimunlinduauddaysdiui 2

(na19)

a wva ¥

c. mvemuliasnnassnuusunfendd venluilazidy

UYam313 Non-disaster-related Message (MN) haLgn

o o a

Avualiduanuddyadun 3 (6)
- YumauusiytennuluAinieen

Fomrudilgvinisdammunnsvesdoanuanuddalutunouiiiun
QNI MUAasluAIY1eNYeITEU (Outgoing queue) MUFFUAIUAARY
Ao Critical Message, Disaster-related Message, Wag Non-Disaster Message
WUU Fist In First Out (FIFO)

- Jumeuntsdedoniny

sEUUALiNsdsdaauaIn@Ivieen (Outgoing queue) LUNIKSU

o w o o av ya ° Y
@]Wma’]ﬂUﬂﬁqﬂJﬁqﬂfQW‘l@Nﬂ'ﬁﬂ']ﬂu@l’l
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[

3.4.2 NIAALENUDAMUANUSUNAARY
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USUNANINSAINYRItanN  wazusunAnulitidouvesteninu Tuguil 13

' o [
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1A AT NaNUNSOAALENYDANNINNUIUNAINGID A9l

Disaster-related

[ LY

JUN 13 JUTInUsundAglumanisaldends

[y LY

- mMfawentenndluusunanuetosiumnnsalieiva

Y

Tunwideiidenldmalinnfinug1uainaidde [4] Feleuaus CrisisLexRec

= o o w [

wsardAty (Keywords) i 380 A1 Aeguil 14 Nnagusinglutennudends

Y

vosdodinueaulall Twitter §9 CrisisLexRec LANIINNITIATIZRLABTNUFIUAN

¢ U a wa ¢ A ¢ a & i
WMAN1SUAERTR 6 1AN15al Av LMAN1501LB0TLAULIUA (Hurricane Sandy),
wan1salseiiaueadiu (Boston bombing), lnisaineuilalenailaun (Torado
Oklahoma), ign15aiszLinLaaLfinda (West Texas explosion), L1anI158itYiu
\Hoedaluaini (Alberta flooding), wastvgn1saiuviausgaIukaus (Queensland
flooding)

P .. o f U A wal v o o w

\{18931nM3 CrisisLexRec anunsathuildlumanisaldefdile uasadfey
d' .. a a 3 ¢ 1 £ 1
nusnglu CrisisLexRec LANINNITILATIENNAIELUANITUTARANAIITY LY
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WMANITIUIY, RN1SaiNg waziianisalseida tudu dedy ArdAgild
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AoudIATEUARY FIBMAT N19EIRYINASLALY CrisisLexRec 1vinsuenuezdonI
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lusunifgesiumnnsaldeion

List of terms (380 terms) »

flood crisis, victims, flood victims, flood powerful, powerful storms, hoisted flood, storms amazing, explosion, amazing rescue, rescue women, flood cost, counts flood, toll rises,
braces river, river peaks, crisis deepens, prayers, thoughts prayers, affected tornado, affected, death toll, tornado relief, photos flood, water rises, toll, flood waters, flood appeal,
victims explosion, bombing suspect, massive explosion, affected areas, praying victims, injured, please join, join praying, prayers people, redcross, text redcross, visiting flood,
lurches fire, video ion, di death, flood, help flood, died explosions, marathon explosions, flood relief, donate, first responders, flood affected, donate cross,
braces, tornado victims, deadly, prayers affected, explosions running, evacuated, relief, flood death, deaths confirmed, affected flooding, people killed, dozens, footage, survivor
finds, worsens eastern, flood worsens, flood damage, people dead, girl died, flood, donation help, major flood, rubble, another explosion, confirmed dead, rescue, send prayers,
flood warnings, tornado survivor, damage, devastating, flood toll, affected hurricane, prayers families, releases photos, hundreds injured, inundated, crisis, text donation,
redcross give, recede, bombing, massive, bombing victims, explosion ripped, gets donated, donated victims, relief efforts, news flood, flood emergency, give online, fire flood,
huge ion, bushfire, ial rains, resi breaking news, redcross donate, affected explosion, disaster, someone captured, tragedy, enforcement, people injured,
twister, blast, crisis deepens, injuries reported, fatalities, donated million, donations assist, dead explosion, survivor, death, suspect dead, peaks deaths, love prayers, explosion
fertiliser, explosion reported, return home, evacuees, large explosion, firefighters, morning flood, praying, public safety, txting redcross, destroyed, displaced, fertilizer explosion,
unknown number, donate tornado, retweet donate, flood tornado, casualties, climate change, financial donations, stay strong, dead hundreds, major explosion, bodies
recovered, waters recede, response disasters, victims donate, unaccounted, fire fighters, explosion victims, prayers city, accepting financial, torrential, bomber, disasters txting,
explosion registered, missing flood, volunteers, brought hurricane, relief fund, help tornado, explosion fire, ravaged, prayers tonight, tragic, enforcement official, saddened,
dealing hurricane, impacted, flood recovery, stream, dead torrential, flood years, nursing, recover, responders, massive tornado, buried alive, alive rubble, crisis rises, flood peak,
homes inundated, flood ravaged, explosion video, killed injured, killed people, people died, missing explosion, make donation, floods kill, tornado damage, entire crowd, cross
tornado, terrifying, need terrifying, even scary, cost deaths, facing flood, deadly explosion, dead missing, floods force, flood disaster, tornado disaster, medical examiner, help
victims, hundreds homes, severe flooding, ing video, ing wif magnitude, police, fire ion, storm, flood hits, floodwaters, emergency, flash
flood, flood alerts, crisis unfolds, daring rescue, tragic events, medical office, deadly tornado, people trapped, police officer, ion voted, lives hurri ings reports,

ing suspect, ing ir igation, praying affected, reels surging, surging floods, teenager floods, rescue teenager, appeal launched, explosion injured, injured explosion,
responders killed, explosion caught, city tornado, help text, name hurricane, damaged hurricane, breaking arrest, suspect bombing, massive manhunt, releases images, shot
killed, rains severely, house flood, live coverage, devastating tornado, lost lives, reportedly dead, following explosion, remember lives, tornado flood, want help, seconds
bombing, reported dead, imminent, rebuild, safe hurricane, surviving, injuries, prayers victims, police suspect, warning, help affected, kills forces, dead floods, flood threat,
military, flood situation, thousands homes, risk running, dead injured, dying hurricane, loss life, thoughts victims, bombing shot, breaking enforcement, police people, video
capturing, feared dead, terrible explosion, prayers involved, reported injured, seismic, victims waters, flood homeowners, flood claims, homeowners reconnect, reconnect power,
power supplies, rescuers help, free hotline, hotline help, please stay, investigation, saddened loss, identified suspect, bombings saddened, killed police, dead, praying
community, registered magnitude, leave town, reported explosion, heart praying, life heart, prepare hurricane, landfall, crisis worsens, arrest, bombing case, suspect run,
communities damaged, destruction, levy, tornado, hurricane coming, toxins flood, release toxins, toxins, supplies waters, crisis found, braces major, government negligent,
attack, hurricane, rebuilt communities, help rebuilt, rebuilt, rescuers, buried, heart prayers, flood levy, watch hurricane, victims lost, soldier, waiting hurricane, run massive, high
river, terror, memorial service, terror attack, coast hurricane, terrified hurricane, aftermath, suspect killed, suspect pinned, lost legs, hurricane category, names terrified,
authorities, assist people, hurricane black, unknown soldier, events, safety, troops, disaster relief, cleanup, troops lend, effected hurricane, time hurricane, saying hurricane,
praying families, dramatic, path hurricane
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o
IS 19-/ a

TusuddetidanlinadaNniuulIAnUo9AuN191NIUITY [1] F99i1nS
o A v A (% 6 . [ | v < I3
Antdendaninuaindedsanaaulal Twitter IngldnuArvastondnauduins
(Value) B9911398sanan Jn1sa1uundaninuann Twitter aantdu 3 Uszian fs (1)

v z-NI v ! ! v A ! 14 g.J/
ToAulia139s81unouiuil (Should read now) LS 1EANAIYDITEAIIUTIY

1Y

Adsenualudnlaiuiy, (2) Teruigldaiunsasguiinasls (Should read later)
f %] a Ay A = 9] a )
WMs1zANA1TItanudAuAITluB NIz uza ML, ke (3) TaAUTIAMAIY

YoAu ldFusgiuszuziian (Independent time) aglavinnisduuntennulu 7

Y

va a

AaNURNLAY (Features) fip 31UIUVRHIBNYS (Number of characters), Usgian
VoK dItaAI1 (Type of user), Faanufifisruruuinlusseziiamids Bursty
word), S¥8ELIa1989n15RaulIeAIY (Interval of reply), ﬁaﬂsﬁﬁm%qﬁuwm
(Time expressions), insl4n158198s7egesdosyauazsuain (URL and Photo),
way AfAsuTesiulaan (Time dependency)
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. o A o A [ . I a [
expressions) kay ANMILNYAUBINULIAN (Time dependency) U LUULUIAANANVBY

o o o o
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¥ 1
o = o w Y = v A
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(Longman Dictionary of Contemporary English [48] )
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Uszan AdARY

WMANIRIN89asLAnTY  Soon, Urgent, Shortly, Quickly, Coming, Going, Gonna, Hurry

Now, Immediate, Happen, Sudden, Abrupt, At the moment,

Yzl AnTy
Start, Begin
wnmsaiAndulduuani Just, Already, Pass, Gone
ATUUDNAIULIIAIU Urgent, Update, Breaking
Afivsuanan Hour, Minute, Second
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- Mseakendaanuniiusunlutideu

lusruidvadull Ton1suenuvzdoaiuiniiusung1gau (Duplication
P Ay 1 8 v a = I3 Y ¢ .
messages) 88N MNUoANA UG 1Tou nie daudutendnwal (Unique/Non-

Duplication messages) lnglgnsiussuiisuiudennunyiiaegasesnluaininuie

AUR (Historical data) TuaAdedlaas1amisafuiloniveidoninuimenIuiIun

=

Tuszuu (Historical table) tiiau1lins1adsudaminufin1adazit 181 lussuy
(Incoming messages) 8e9lsAnN A15198amnsauAlatenu lamuanumLas

Tuanunisaleneg Yumun1sAnkentenufegun 17

Tfrulu =
1:1. o

Historical table

ol

v

tsindarya Mi lu Historical table
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AT NN 8 AIVINVDIINUIY
UssLnnnisin AN A1SATUI AURUY
- Sruutomuiinsadu
False Positive (FP) Detection Qrpup .
— True Positive eusieia
Sruutomudily
False Negative (FN) Target Grogp e
— True Positive A13115005793UL9
SN Sp8avYIUDAINUT
. e True Positive asanTadulauay
Qﬂﬁ]a\ﬁJ@\‘nﬁﬂqi Detection Ratio W X 100 o - o
Y Y arge rou
ARLENUDAINY & P gnaBIviBuNuUYA
pudadednfgy VBRI
Sp8ayYIUDAINUT
@115095793Ule LAY
i True Positive vy A
Accuracy Ratio ——— X 100 | @NABNYUNUYA
Detection Group “ )
JaAungIasula
PIIUUA
Effective Fuudenuwia 1 9
M/
1 [} 1%
Throughput n5299Ule
ANSINAINY 5 3
A SP8arYRIUDANUYNA
J£aNTAINNIT o
. o , . M! j insaduleann
ANTNUANNTIIVDY Effective Ratio % x 100 . s 2
" i=1 Mj YOAIUNINUAN
YU
. o #5293Ule
AudEAgylu
wansaligigs Sovazarudnsalunis
. M, v = 1 4 a
Success Ratio M] X 100 ARLADNAIVDAINUYUA
i
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TuunilaziduniseSuieeerUsena U INSHRILILASo T NI luINdTe TaetSudu
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Pnanmwndeuililunisnaaes, yadeyadeiUimianldiuauidey, 3Bn1smeass uaz
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NILUTHUTBUAUNITIN AU UANITVOITANAUIIUD LY Ball5I8aLDenmall

4.1 aNNLIAAUNIBIUNITNAADY

[y [

annwnaaulunisnaasavesnddel Tag

=De

4.1.1 WswNsuneasg

TUswN5UALElUN1Aa09 8YNNUNNT1809NTEUIUNITSU wards Tamnulununde
a wa 4 a dy % % o E %4 d‘ 4
WUR 1Agd198IVUNUFIVVBITHUUAUKUY RTSM Uagn133ninuan1svesdeninuila
Jraualuluimden 3.4 FeazUsenounlgluswnsugay 2 TUSWATY WAIUIP8n1w Java

(Java SDK 7) fi@ RTSM_Clientjar wag RTSM_Server jar $sfisneazidundisd]

- TUsunsud1aes RTSM_Client jar

TWsunsudiaes RTSM_Client jar tulusunsuilsfdedonnuluiiuiisefivn
1PYaUTENoUMBTURDUNAN 3 TUABU AD TUADUNITASINUDAIINTILAAIIN Agent
TUNUNARNTR, TUADUNITIAAINUANITVDIVOAUANE A Y AT UADUVD S
Client-Side Proxy, wazdunaun1sdsdoninufigninfvuanisluli Server-Side

P \ & Aa & v A a v . a

Proxy InefiluusaztunouaziiAdiutenay Ao A2UL91 (Incoming Queue), A7
Uszaana (Processing Queue), kagAv10en (Outgoing Queue) Asnltananaluuan

Tusee 3.3.2

- TUsunsud1ang RTSM_Server jar

Tusunsug1ans RTSM_ Server jar L8ulusunsuiledFudonnuluiiuifofiv
¥3e 18891159184 Server eUsznaudie MsnsTudeniuain Client-Side
Proxy %39 LUsNT141809 RTSM_Clientjar, 1591893038 UUAT5UASE0 U
(Advice of connection) #3en15LTauRER1995EWINg Client wag Server Lfiathun
Uizl funuudiniuedszuy warAnugniesnessuy, waztunaunisiudeya

NPUADH LNEUTEUUTLANTANVDITEUU
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4.1.2 n¥wensinldlunismaaes
sUwuvamsnenTltluaide axllanUnenssuwuu Client-Server nandie i
detornulunundeid fie Client war HSudennulumanisaldeius Ao Server lag

fndniasanTiusEuusuLuy RTSM Tuvgnisaldedida aswudn ddsdeninu Ao

[%
)=

Client-Side Proxy wag3udaau fia Server-Side Proxy tiutes lngluaniduatuiiae
ldreuiunaslundnduesemagou FullsreaziBendiil

LA384 Server NFlUNISNAGRT 1L 1 LAY BlTlUNSUSELIaNAlUSWATY

RTSM_Server jar
- Sl ; Apple MacBook Pro (Late 2013)
- weUszananana : Intel Core i5 (2.4 GHz)
- MEANEN : 4GB
- 5zUUUfURNTS : Mac OSX (Maverick) 64 bit

- JAVA Runtime Environment 1.7.0

@384 Client 7lglun1sNaang 31U 1 1AT89 e UN1TUSELIaNAlUSHATY
RTSM_Clientjar

- a3eefild : Virtual Machine (1 Instance)
- weUszanananans : 1 Core

- MeANEN : 1GB

- 53uuUfUAN1s : Ubuntu 14.04 32 bit

- JAVA Runtime Environment 1.7.0

[y wa

4.1.3 wuumianiasdhumgnisalienoa
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U a wa a 1A
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A wva & oA = ! a v ) IS b= = o v 1 = =
AUAATINNIULY Fenudn Tuawdde [24] Wunsalfnwutanuszandguidenan ged

msldauszuy GSM/UTMS (M50 wuusiaviunfii 64Kps — 384kbps [35]) Lﬂuﬁugwﬂu

a va 1

nsdeasluvanisaliefiuf willesnuansenunmanisaliefumluasaly vl

o
LYY

LUUAIN AU LR 9398 08UN LATIAIANNNSOITSU hazdItanulaReg U Aty

Y

auyAgIUvIUIALUUAINT luTeed ey 1nusE NI Client-Side Proxy uae Server-Side

a

Proxy fildlun1snaaesazgnislifivuaiitosfianvaensdifinudenan (Worst case
scenario) 139 64Kbps IR

BN1991803TUINVDILUUAINTVDIFD I Y QY I1UTENI9 Client-Side Proxy uasg
Server-Side Proxy agl4lUsunsudsaguvesuesszuuUfiAn1s Mac OSX 3o Network

Link Conditioner \Jusmuauuuauuminviiasnsaldle (mmanuan 1)

4.1.4 NM531809VU VDAL USTUU

va a 1

esanluinanisalfeNUANHuLINUI1 N15duvesteya (Information

overflow) Wunilsludymmvdnuesssuvansaunadofva [9, 32, 42] Aetiu ANNEINNTE

12
v a wva

lunssessudeyalumnnisaldevadaduegivvwinvesdtlussuvarsaumnaieiun

a vasf

Mg sty AlussuvansaunaseRURtaduiuusuilsiddey wsvdwalaenseiu

U a wa a [ '

Usunaudomnuiaiuisadseanluiuindends lnewginssuninand Adlussuuansaumne

1
1 1 =

fonuAdalinugtosninvsuiudennuminduasdumgnisaldefidn dedu

q

a

PUITaIRnaNvBINITIIRBIMINgRIAlusTUUATaLNANENUR Ae FaenisliAdly
sruvansaumasenURliiissmeiuaniunisaiase Fdunismeassasmnunliuim
a 4 [ Y Ql' [J o t:l' 1% Y &
ANUUBIAMNEATTD45ULARINNTIN 9 wazviiNsTIaesaudvesteaudly 50
~ 500 YaAN/AUTN AIEEANLFFINAINGT STuUaTaunAfeiURazAateTNalung

(Y [ 14 g J d' 14 v N 14 a & 2/
IANNUANITVOIVOAIU AULAAIUDVDIVDANNVILYT 71 100 VDANN/AUN L‘U‘UG]‘LII‘U

TuL9
a a et
A15199 9 AuEnsavesluszuunlglunsvadeu
wiinvaadaluszuy ANNANNITDLUNITUTIYTEAY
AU (Incoming Queue) laidiin
ArUszanana (Processing Queue) 100 98A2%
A9199n (Outgoing Queue) laidfin




50

1.2 fernufeitAlilunismaass (manwan 3)

desnluefn  demnulumanisalfefivivszneusedennumaneUssion Loy
doanu SMS, dennuamizis, Bwd Wudu wiludeglunui deanudanadlilignld
unsvangegluein nmzenuasavesgUnsaideansiviualie wazanansodsdyaols

agesmstulaguu vilidedenuesulay (Social Media) ldnunidvdnasanisdeansves

=

agluwnnsaldendf lnslanivededs Jeanuandediausaulatl Twitter losuay

[y a

o
U
i gUAaIEWANITOl LY LBeSIAULEURA, FulingUu

8RN B8 RNUTINGLUmANIT0l
weuRulAeR Wudy
14an91nT ToAINUVBIERAIANDaULAY WU Tweets @1unsalis1gazLdunlun1y

dgl Yo 1 a :’I a v U d‘ v 1 Y] v dﬂl 14 ldl
Wavlanninlusfs NaluuSunvestaninu sanitanailuiide 2.2.2 uanand 1oANNED

[y

Iy, ¢ = & ] Vv v v ! a =y
aQﬂﬂJ@au‘lau :ummtn@Li’JLLﬁ%ﬁ’lM’liﬂLLWiﬂi%mEJIUZ;’]{IZ‘JﬁUVLmﬂ’J’NGIJ’JNmﬂuaW} YIVBDAINU
[ v [y '3

anwarilllunfeusgunndenisiinldnuddenieitesiumanisaldendi negdninds

¥ £ U

Tavdanltyndannufsndfiaindsdinueaulall lngwaniy Twitter ¥8 “CrisisLexT6” U84

9

e [4] vnduiugiuveseuiddeadu laefl gadeaiu “CrisisLexT6” lavinnissausu
oAUl uANITa AN TRTIUIU 6 nen1sal tAKA WAN1TalE03LAURTUR
(Hurricane Sandy), winn1saiseiinluiiioquaadiu (Boston bombing), msn1sainasuile

Tonanlawn (Tornado Oklahoma), winnasalssiinlusgiaaiinda (West Texas explosion),

L4 (%

Qo’ | )= [y [ 4 . 4 on | a '3
WANITUUININLLDIALUBINN (Alberta flooding), WAy tUANITUUININTTATULAUN

o«

(Queensland flooding) é?fqLLGiaxmammiﬁﬁwmu%@mm 10,000 Tweets SIUNIEU 60,000

1 ¥ =

Tweets 11l4luN1I0a09 lneNiusiaztonnuazinisnisseynuieniiasiumenisalie

A vay vy v 1 & v v a a d' v U v A wa .
WUWI’JLL@? Na1IAY Euammlwqmamaumiszu UIFUNLNYIVBINUNUNUS (OI’]-TOpIC) LAy

Y 9

[ wva

Poruivunldinertesiudeidi (Off-topic) Megrtemnaluyateya “CrisisLexT6” i
v e dl
ANYREANITNTG 10

M13797 10 Mpg1ayadea “CrisisLexT6” voumanITel LaasAULYUR (Hurricane Sandy)

tweet id tweet label

'262596552399396864" | I've got enough candles to supply a Mexican family off-topic

'263044104500420609" | Sandy be soooo mad that she be shattering our doors | on-topic

and shiet #HurricaneSandy
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4.2.1 anwauzlanIz UL AU

v a

Tdaanulumgnisaldefdanldlunisneaeu anUimuanvuzanIzves

(% ' '
A v =

Taanugsfnulunuideatuil naifie Jennuniianyuzineitesiuingnisalie

' v '
A v ! C A =

AUR, VoANUNLANWULLIIAIUY WAy, TaANUNUTANUTIEeY a1unsawanslanesun 18
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91n3U7 19(b) Detection Ratio ¥3e sasduvesderuiiausadnuenlsininnga
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Bombing axilrtiesfian Ae 57% ann1snaass wudn wnnsalfeRtAviAuszoznaty
avanunsaliinadnsves Detection Ratio Aoudnegs n3e 70% 3uld Tnse1 Detection Ratio
yoampsalfefivAnAuszoziiauliun Huricane Sandy Aty 74%, Queensland
Flood Antdu 81%, Alberta Flood antd 96%, Oklahoma Tornado Anwdu 78% waz West
Texas Explosion Aniu 90% dxuwnnisal Boston Bombing Falumansaifiintulutdas
svezandus svuvarldannsadauenldmiinfingg 5lddn Detection Ratio Uszunay
ATmilaveanguNadnsuiaie

Hegwvesternuddyuazisinlumansafeitd (Me) Aldanusonsadu
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¥ dl 1 1 o 4‘ 1 1 o o U o d‘ a dl 1
TaAUILIIRIL 3 NABUS wakiusingardify 27 A1 Aesungluund 3 1wy
“It’s almost time”, “Caution”, “Wanna”, “Report”, “At risk”, “Alert” Wuguy

a % A

2. doanuiidrduindu a9y wie demrnuiluaninisnsevindelios
(Continuous action) WudeanudrAguazissrulunanisaideiod (M)
WU weaon15919auldanunsansiadula 1w “Water levels be risinglll”,
“The Sunshine Coast is still getting really strong winds and rain”, “We are
pumping out the basement!”, “On way to #West, Texas” Hudu

3. JoAULANIAINADINIT %30 YOANTIBLRED dnanTudemnudifyuas
serulumanisaldeRon (M) wuiu usddnisteduliaunsansiaduls

L “victims need your helpll”, “Help rescue workers by staying home for

the remainder of today!” 1Jusu
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Hurricane Sandy

| wanna go to the beach but | don't wanna die

Water levels be rising!ll (@ Long Island City Piers) [picl:
http://t.co/D9VVUCPo

Oh my god there's an emergency alert in my area I'm fucking

scared http://t.co/h5ZoNDkG

Boston Bombing

@tomferry caution. Boston is nearly under martial law

Damn boston is on alert and they cancelled everything there.
#prayforboston

RT @GroverNorquest: @PatDollard: MUST-SEE: These Are The
Photos Of The #Boston Bombing Suspects The FBI Won't Release
http://t.co/C4kFC2snF...

Queensland Flood

@9NewsBrisbane unmentioned flood victims need your help!!
http://t.co/wnFYdazZD

@melissadoyle @melissadoyle @sunriseon? the Sunshine Coast
is still getting really strong winds and rain. Roofs were lifting off
last night!

There's a cyclone blowing, torrential rain, trees falling down
everywhere but people still wanna go jogging!! #deathwish

#idiots

Alberta Flood

People's back yards are gone, houses starting to fall in @
Canmore, AB http://t.co/INKCSQEVUE

We are pumping out the basement! #yycflood #wetsos
http://t.co/j]9CXxALVq)

Help rescue workers by staying home for the remainder of today!
Don't get in the way and into danger out of your own curiosity!

#yycflood

Oklahoma

Tornado

@Meezy1994: 16 minutes to save your life. That's it.
@AlexDemskiWWE we are fine.. Thank you so much for asking...
It is such a sad heartbreaking day ..thank you so much again for
asking.

Sirens in Pv going off..
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West Texas (1) I'm only 15 min away.. &mp; | am so helpless... | haven't felt

Explosion like this since 9/11

(2)  MT @GregAbbott TX: On way to #West, Texas to help families,
1st responders & mp; community affected by the explosion.
#PrayforWest #txlege

(3)  News conference underway in #WestTX @keyetv is rolling.

91n3UN 19 (C) W31 Accuracy Ratio 138 §RT1dUANUYNABIYEITOANNNANNTE
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1. Yaanuundeniuignnsiadula dA1dAyves CrisisLexRec 38 AdAgy

<

| ' 1 d’lj &) o [ L=
159U waitlieulassuilunisminaziy, Ussloadiany, Ussloananuudu #ie
[ ¢ al My a X a 1 « . '
WuwmnnisailalafinUuase 19y “What if the power goes out and I'm left
with raw cupcakes?”, “Coming up on @TheTodayShow the 2 Gold Coast

4

H » ({32 &)
surf rescue heroes Nick”, WUy

[ o W

2. doAuunetennuiignmniiaduld ddrdAgyves CrisisLexRec 3o AdAY
1samu ualievaesdannulunisnniun wse uansesual (Emotion Support)
t&g ¥ 1 le’ I [ o w 1 1 € U a wa 1
Fetomnumariildlidonnuddguazissilumgnisalfeitd (M) wu
“Stay safe @mvgreen54 and @LeedaZambam that storm is evil, just saying”,

“Heartbreaking the flooding in Calgary and Southern Alberta :(”
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Hurricane Sandy

(1) What if the power goes out and I'm left with raw cupcakes?
That would just be fucked.Water levels be rising!ll (@ Long
Istand City Piers) [picl: http://t.co/DIVVuUCPo

(2) @James Yammouni good morning! Please pray for your USA
east coast fans like me because a horrible hurricane is hitting
us very soon 10

(3) U think hurricane Sandy is bad just wait till Hurricane Selver

comes hehe

Boston Bombing

(1) Unbelievable what happened in the Boston marathon | so sad
this event ends in this way :~(

(2) So grateful that | wasn't at the finish line when it happened.
Praying for all of those who are injured #PrayForBoston

(3) @cherylfenton Right. So scary when you hear armed and
dangerous. | live in Femway and used to sirens but not like

what I'm hearing Now.

Queensland Flood

(1) Coming up on @TheTodayShow the 2 Gold Coast surf rescue
heroes Nick & mp; Angus http://t.co/cpdHmuBr

(2) just realised that year 12 & mp; uni is not gonna be easy. 2013
will be a massive bang bang year indeed.

(3) Stay safe @mvgreen54 and @LeedaZambam that storm is evil,

just saying.

Alberta Flood

(1) @AndrewBerkshire ugh it's all horrible. | love this place so much
and seeing it be destroyed is breaking my heart.

(2) Heartbreaking the flooding in Calgary and Southern Alberta :(

(3) 8 am Rush hour at ghost town Calgary today. Hope everyone
is safe @ Bankers Hall http://t.co/cJHdx52¢CH

Oklahoma

Tornado

(1) @Schambachless we Oklahomans are family, if ones hurts we
all hurt. If one passes away. It affects all of use, @koconews

@PaulFolger
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(2) For all my early morning folks, Check out CBS's up to the
minute with @AMGreenCBS3. I'll report on the latest in #Moore.
#Pray4Oklahoma

(3) Dang driving thru Moore is heartbreaking #

West Texas (1) there's noone to blame really... it was just a freak accident.
Explosion (2) Boston bombings, Texas explosion, Water Town shooting... wtf
is going on in America this week.

(3) RT @ali: Estimated 60-70 lives lost. Dear God. #WestTX

#PrayForTexas
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4.4.3 HaN1INAADY

) wnn1saligeSiAulsuA (Hurricane Sandy)
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(2) Success Ratio
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Success Ratio ladefl 42%, N3IAANUANITYRITEANULEAYLALNANTUIUTUNAY
Adfflosogrniien (R) SUszanSamituuiain (F) (Success Ratio 76% - 36%)
%58 Success Ratio W@asfl 47%, LLa3mﬁ®ﬁmummwaﬁammﬁwﬁmﬁiﬁﬂwLaua
Tuundi 3 (P) ﬁﬂizam%mwaﬁqm (Success Ratio 82% - 60%) 38 Success Ratio

WAYN 64%
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i) wnn1saliviiusgAIuLaus (Queensland flooding)

<9

(1) Effective Throughput iLae Effective Ratio
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2
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> pr—
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5 2000 — I —
& 0 =
E F|IR| P F|R| P F|R| P FIR| P F|R| P
E F (50)|R (50)|P (50), (100) | (100 | (200) (200) | (200) | (200) (300) | (300) | (300) (400) | (400) | (400) (500) | (500) | (500)
TNon-Disaster Message | 4097 | 4097 | 4097 4203 | 4211 | 4027 3377 | 2953 | 3060 3092 | 2658 | 2749 2673 | 2169 | 2303 2353 | 1802 | 1676
ODisaster Message 5414 | 5414 | 5414 3498 | 3619 | 3772 1786 | 2250 | 2181 1090 | 1903 | 1800 1126 | 1479 | 1491 1380 | 1614 | 1807
DCritical Message 489 | 489 | 489 359 | 369 | 454 202 | 236 | 422 153 | 229 | 400 141 | 205 | 387 149 | 208 | 401
4' y 1 % a
JUN 26 N3 Effective Throughput ¥@419N15aitvIINsgATLLALA
100%
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T — ——
4 40% ] —
g [ |
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0% — — |
F G0|R GOlP 60) F|R| P FIR| P F|R| P F|R| P F|R
(100) | (200) | (100) (200) | (200) | (200) (300) | (300) | (300) (@00) | (400) | (400) (500) | (500) | (500)
DNon-Disaster Message | 41% | 41% | 41% 52% | 51% | 49% 63% | 54% | 54% 719 | 55% | 56% 68% | 56% | 55% 61% | 50% | 43%
DODisaster Message | 54% | 54% | 54% 43% | 44% | 46% 33% | 41% | 39% 259 | 40% | 36% 29% | 38% | 36% 36% | 45% | 47%
BCritical Message 5% | 5% 5% 4% 5% 6% 4% | 4% 7% 4% | 5% 8% 4% 5% 9% 4% 6% | 10%
a
'UV] 27 nsW Effective Ratio 7]@\‘1LW@ﬂqsmuqmﬁuﬁﬁﬂQULLau@
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€U a w

drAguazissulumanisaldeith (Mc) 7 5%, dornufinertesiufeiidd (Mp) 7

a wa

54% wazdonruildiisadestumanisaldeitd (My) 7 41% windsainarudves
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[ (%
= Y 1

FomuiiuTusius 100 Yoa21u/Aun7 Tuld wui ienisleuiiedeninui Client Side
Proxy W37z kuudinsilutesdnyaaliannsadeonnuidunlussuulimndoniu fe
Fruautomnufidiesnain Client-Side Proxy LUSS Server-Side Proxy tndlfesfiu n1sds
Fomudfguazissmulumanisalieidh (M) se93insdninunnisvesdeninuiuy
NoUNNoU (F) ﬁﬂizﬁﬁnﬁmwﬁ’]ﬁ?jm (Success Ratio 73% - 30%) #3® Success Ratio \aag
7i 41%, n1sdamruanisvesdeaudidylnefiansanuiundefvafiesesinien (R) &
Uizawﬁmwasﬁummﬂ (F) (Success Ratio 75% - 43%) %158 Success Ratio La?ilﬂﬁl 519%,
wazn1sinfnuanisresdenudidguuudiiuanudifitdinaueluuni 3 () &

a a

Uiz?ﬁnﬁmwmﬁlw (Success Ratio 93% - 82%) 138 Success Ratio Laﬁﬂﬁ 84%

iv) wnn1saiviuiiesdaueini (Alberta flooding)

(1) Effective Throughput iLa¢ Effective Ratio

gi’ 10000
g
g 8000
g
g
g
5 6000
°
2
g 4000 - —_—
2 | T— e - |
2000 — |
0
F 50)|r 50)| P (50) FIRrR| P FIR]|P FIR|P FIRrR| P F| R | P
(100) | (100) | (100) (200) | (200) | (200) (300) | (300) | (300) (400) | (400) | (400) (500) | (500) | (500)
DINon-Disaster Message | 4811 | 4811 | 4811 4455 | 3918 | 3760 3248 | 3007 | 2794 2929 | 2026 | 2020 2543 | 2032 | 1666 2168 | 1348 | 1645
DODisaster Message 4257 | 4257 | 4257 2406 | 2866 | 2747 1381 | 1473 | 1075 829 | 1394 | 583 836 | 1120 | 580 1007 | 1418 | 736
BCritical Message 932 | 932 | 932 552 | 643 | 930 310 | 341 | 907 191 | 333 | 904 210 | 279 | 892 227 | 333 | 901
‘:1' ¢ o 1 a Y] s
35U 29 579 Effective Throughput ¥a4uan1saliviasiiesdaiuaing
100%
S aow
2
T
o
s 6%
g |
g —— | |
s || _— = |
20%
1 e I
0%
ﬂF(SO)R(SO)P(SD) F|R| P F|lRrR| P F|R| P FIR| P F|R| P
(100) | (100) | (200) (200) | (200) | (200) (300) | (300 | (300) (400) | (400) | (400) (500) | (500) | (500)
BINon-Disaster Message | 48% | 48% | 48% 60% | 53% | 51% 66% | 62% | 58% 74% | 54% | 58% 71% | 59% | 53% 64% | 44% | 50%
DDisaster Message 43% | 43% | 43% 32% | 39% | 37% 28% | 319% | 23% 21% | 379% | 17% 23% | 33% | 18% 30% | 46% | 22%
BCritical Message 9% | 9% | 9% % | 9% | 13% 6% | 7% | 19% 5% | 9% | 26% 6% | 8% | 28% % | 11% | 27%

1

U1 30 N3 Effective Ratio Yaumnn1salinvinuilesdaiuasan
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(2) Success Ratio
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f U a wa

ddguazisewilumanisalfeitd (Mc) 7 9%, deanuiisrtesiudeivd (Mp) 7

f U a wa

43% wazdenuildineadesiuimgnisaldeivh (My) 7 48% wandsainaiiuives
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Proxy W31¢ suwmiavitutesdyaialidainsadtannuidiuilussuulanndeainu sy
UIUTDANUTIE 8NN Client-Side Proxy U8 Server-Side Proxy TndlAseiu n1gds
¥ o W 1 1 f U a wva aa % o L4

Fomuddguazissulumamsalieith (M) se93insdnimunnisvesdeninunuy
Wnowineu (F) TUsednSnnefian (Success Ratio 59% - 24%) %58 Success Ratio wade
PN v o v o o a a U a wva i a a
1 32%, N1STANNUANITUDIUD AU ENAY LAENIITUUTUNAIRUALNEI0E19A87 (R) &
UseanSnnaduuiain (F) (Success Ratio 69% - 36%) 158 Success Ratio W@agN 42%,

o o v o o av ¥ o PN = a a aa
LazN13InNMUANIsveteanudAyntmitausluuni 3 (P) IUszansnmanan (Success

Ratio 100% - 97%) %S Success Ratio WaeH 97%
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v) wnnisalinesuilalenaileun (Tornado Oklahoma)

(1) Effective Throughput iLae Effective Ratio

10000

8000 [

6000

Number of messages (Msg.)

4000 I I
2000 |

0 F|IR| P F|R| P F|R| P F|R| P F|R| P

F (50)|R (50) P (50) (100) | (100) | (200) (200) | (200) | (200) (300) | (300) | (300) (400) | (400) | (400) (500 | (500) | (500)

DINon-Disaster Message | 5163 | 5163 | 5163 4864 | 4429 | 4234 3308 | 3110 | 2047 3324 | 1781 | 1828 2800 | 1852 | 2061 2457 | 1120 | 1298

ODisaster Message | 3855 | 3855 | 3855 2661 | 2880 | 2751 1214 | 1456 | 1132 @58 | 1383 | 762 831 | 1362 | 674 1020 | 891 | 654

DCritical Message o2 | 972 | o72 695 | 729 | 845 362 | 384 | 800 256 | 367 | 783 235 | 352 | 789 289 | 261 | 777

5U7 32 N3l Effective Throughput weawsmsalimesuilalenanlesn (Torado

Oklahoma)

100%
g ew
2
£ 6w
o E—— ——
S 4w _— I — — —
g _— ——
é 20% _— ] —
%
r 50| 50)| P (50 FIR| P F|R| P FIR| P FIR| P FIR| P
(100) | (100) | (100) (200) | (200) | (200) (300) | (300) | (300) (@00) | (400) | (400) (500) | (500) | (500)
BINon-Disaster Message | 52% | 52% | 52% 59% | 5% | 54% 68% | 63% | 60% 75% | 50% | 54% 729% | 52% | 58% 65% | 49% | 48%
ODisaster Message | 39% | 39% | 39% 32% | 36% | 35% 24% | 29% | 23% 19% | 39% | 23% 219 | 38% | 19% 219% | 39% | 24%
OCritical Message 10% | 10% | 10% 8% | 9% | 11% ™% | 8% | 16% 6% | 10% | 23% 6% | 10% | 22% 8% | 11% | 28%

SU7 33 n3wl Effective Ratio vesmpnsaimesiunlalonailesn (Torado Oklahoma)

(2) Success Ratio

O Critical Message
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Scheduler (Message rate) : Msg./Second

5U7 34 n3ml Success Ratio Yoaumnsaimesunlelenaileun (Torado Oklahoma)
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29131 Client-Side Proxy 1U8s Server-Side Proxy ¢ laeil Effective Ratio U8 49A211

drrguaziselumgnisalfeioh (Mc) 7 10%, deanuiisrtesiuiedtd (Mp) 7

39% wazdanuildiferdesiuimgnisaldeidd (My) 7 52% usndsainarudves
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[ (%
= Y 1

FomuiiuTusius 100 Yoa21u/Aun7 Tuld wui ienisleuiiedeninui Client Side
Proxy 37z kuudinvilutesdyaaliianinsadsdennuiiduluszuuldvndenin fe
Fruautomnufidiesnain Client-Side Proxy LUSS Server-Side Proxy tndlfesfiu n1sds
Fomudfguazissmulumanisalieidh (M) se93insdninunnisvesdeninuiuy
NoUNNoU (F) ﬁﬂizﬁmﬁmwﬁ’lﬁqm (Success Ratio 71% - 30%) w30 Success Ratio \ade
7i 38%, n1sdairuanisvesdeaudidylnefiansanuiundeivafissesinien (R) &
Uizawﬁmwasﬁummﬂ (F) (Success Ratio 75% - 27%) %158 Success Ratio Laﬁﬂﬁl 439%,
uaymsdaimuansvesteruddniildinausluuni 3 (P) fuszAvSnmanian (Success

Ratio 87% - 80%) #3® Success Ratio 1aasf 82%

vi) wmnsalszinlusgaiinda (West Texas explosion)

(1) Effective Throughput iLa¢ Effective Ratio

10000
2 a0
g
=
2
=4 6000
3 -
g
E p— I
< 4000 || —
° — [
g
E 200
z et et — — —
0 F|IR| P FIR]| P F|R| P FIR| P F|IR| P
F (50)|R (50){P (50) (100) | (200) | (100) (200) | (200) | (200) (300) | (300) | (300) (400) | (400) | (400) (500) | (500) | (500)
DINon-Disaster Message | 4754 | 4754 | 4754 4320 | 4055 | 4385 4063 | 3341 | 3400 3364 | 2164 | 2216 2759 | 1411 | 1228 2496 | 1077 | 907
ODisaster Message | 4118 | 4118 | 4118 2835 | 2099 | 2551 1154 | 1503 | 882 905 | 1236 | 639 1100 | 978 | 326 983 | 938 | 327
DCritical Message 1128 | 1128 | 1128 780 | 824 | 1063 321 | 421 | 1051 265 | 363 | 1040 321 | 285 | 976 328 | 268 | 815

JU7 35 N3 Effective Throughput vatumansalszidnlusguiawinda (West Texas

explosion)
100%
[SHE-)
g 60% ||
é';’ 0% —1 [ _’_: _’_—
=

20% _— | ’_ [ | ’_ _— |

0%

F (50)[R (50)| P (50) (150) (1§0) (130) (2(F)0) (2’30) (250) (350) (350) (330) (450) (420) (430) (550) (530) (550)
DINon-Disaster Message | 48% | 48% | 48% 54% | 51% | 55% 73% | 63% | 64% 74% | 58% | 57% 66% | 53% | 499% 66% | 479% | 44%
ODisaster Message | 41% | 41% | 41% 36% | 38% | 32% 21% | 29% | 17% 20% | 33% | 16% 26% | 37% | 13% 26% | 41% | 16%
DCritical Message 11% | 11% | 11% 10% | 10% | 13% % | 8% | 20% % | 10% | 27% 8% | 11% | 39% 9% | 12% | 40%

U7 36 N3 Effective Ratio vasmgn1salszidnluigiaawingd (West Texas explosion)
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(2) Success Ratio
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Scheduler (Message rate) : Msg./Second

U7 37 319 Success Ratio vesnansaisudntuigainda (West Texas explosion)
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Ratio 94% - 72%) %38 Success Ratio aaeil 88%
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win1saifivennugnleuns LiesnuuuIavilutesdyaliiisame wagaziivadeain

A

wiruiiaunsadaluds Server-Side Proxy ¢ daiu @aemsdafmunnisvesdorulagld
Wnsdndwudeanuiuuinewineu (F) awnsadetoninudifyuasiseiiulumanisal
fofidi (M) lstfostian wagiiuszdvsamefianlunisvaaes wie Success Ratio Lade
YNNUANITA Uszanad 39%, N153nAmuanIsrastennudfylaeiansanusundenvs
Wegeg1audin (R) aunsadetaninulauinninisniIsinimunn1sveItenL L uuLnauin
fou (F) wazdiuszAnsnmanindniios wie Success Ratio ladsuasnimanisal Uszuiu

46%, Larn133nfInuUANITUIRIteAUEIAlaULaueluung 3 (P) @auisadetonay

a

louniian uwagiiusednSnnafgn w3e Success Ratio WAgUaINNWMANITA! Useannl 82%

war aunsadstandnulausz@nsniniian wse Success Ratio 97% lutnnnisaiuiviay

a

\iaedaluesni wariluseAnSameniign w3e Success Ratio 64% luvsmsaiszidnluilos

Uaadu (Boston bombing) (@131309NaaNSY04N15MAGRILAN MANUIN 4)
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FIFO (F) - Mc in Processing queune (@500Msg/Sec in Alberta flood
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NNTINUTUIAL M ﬁagiluﬁaﬂszmamasummlﬁaﬁ’ﬁw dlo A = 500 wudn vuAves
AIUTELIANA VBINNAITAMNUANITVDITDAIY aLsufinduegrannlurasssanm 20
Juniusn ndeRniiu suinesdilssiianasranasuvan melusvesiiaiszana 360
i Feshdnsmuanisvestennuddiildinausluund 3 (P) fUsuaazauvesfeny
M, Heni msdafvuanisvestonnuuuudug Imaﬁﬁhqqqmaﬁmfm%’amm M Tufa
Uszunana 13A9ANIRUANITLUY F, R wag P A9 1,080 1132 ag 597 ANEHU LAy
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1. WUswnsu Network Link Conditioner

lusunsu Network Link Conditioner fia lUsunsuassausglevivasssuuljinnig
Mac OS X (Aiaxniulusunsy Xcode 4.1) Mougwlviglidassnisldnuvesiuuminvilaniy

A84N15 BantA8N1SINNULEAIIIFUN 41

J‘
, o

Network Link
Conditioner

5U71 40 lemeulusinsu Network Link Conditioner

[ ] < iEiE Network Link Conditioner Q

Profile: 64K =

DNS Delay: None

9 N

Downlink Uplink
Network Link Conditioner Bandwidth: 64 kbps Bandwidth: 64 kbps
Packets Dropped: 0% Packets Dropped: 0%
Delay: 0 ms Delay: 0 ms
OFF l ON
E Click the lock to prevent further changes. Manage Profiles...

UM 41 nrhaen19iauedisunsy Network Link Conditioner

lUsunsu Network Link Conditioner anunsafmuaguiuy Profile dmiunisinaes

ca v

USinauuuminififednts tnewinlusadni Manage Profiles Asgud 42

Network Link Conditioner

¥ Preset Profiles

100% Loss Downlink Bandwidth : 64 Kbps a
3G .
Downlink Packets Dropped : %
DSL PP 0
Edge Downlink Delay: © ms
High Latency DNS
VE;V Bad Network Uplink Bandwidth: 64 Kbps o
Wifi
¥ Custom Profiles Uplink Packets Dropped: 0 %
Uplink Delay: 0 ms
Limit4k
Limit8k
DNS Delay: 0 ms
+ —
Cancel

gﬂﬁ 42 ¥198n159149 Profile ¥aaluswnsy Network Link Conditioner
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ANSLUAUYSUBUUAIANYDI9ULUSWATH Network Link Conditioner #a4i1Auaan

Profile if@en1snow uaidenada ON lorpuaniugazUsINgIui Menu bar fagui 44

[ ] < HH Network Link Conditioner Q

K\ Profile: 64K
: _\‘ ~ DNS Delay: None
Downlink Uplink
Network Link Conditioner Bandwidth: 64 kbps Bandwidth: 64 kbps
Packets Dropped: 0% Packets Dropped: 0%
Delay: 0 ms Delay: 0 ms

OFF l ON
E_:_é Click the lock to prevent further changes.

Manage Profiles...

JUN 43 msisusiuUTuwuuminvivadlusunsy Network Link Conditioner

ESR = o) E= 63% @) Sun10:52 AM
JUT 44 apuzisuinauveslusunsy Network Link Conditioner

2. TCPDump @ TimeSync

- TCPDump 184 library #anils sianiiiiasigsidenaluresdnyyias (Packet
analyzer) lusUiuy Command-line savaygaliildauansnueaiiu TCP/IP Packet 7
gnds niefuluvesdyny i Fagdarinldirundumi TCP Window size 1iioUszLiiudn
Bandwidth Tudesdye1a Asuanslu gﬂﬁ 45

~TimeSync Wuilsidunilaves Client-Side Proxy inuthildndaanasiansening
1A304 Client-Side Proxy Laz Server-Side Proxy wioliiianveusasianseiu noufias
Rnsodeans uwazAuina Delay S¥wivng Wiehanduiae RTT

§ap1 Effective Bandwidth Tutesdeyaiu a1unsaAuiumail

TCP Window Size / RTT = Effective Bandwidth [47]

TimeSyncIsDone

[TIMESYNCE & MEASURE is DONE]

Window Size = 229 bytes -- Delay = 13.497202166666666 msecs

*** Estimation Bandwidth = 66.27530942739948 kbps ***

B/W @ SVR = 13.054485586481114 kbps / Client = 12.852572067594433 kbps

Ul 45 feehstoyafigniiunain liorary TCPDump

Y Y
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3. CrisisLexT6 folder

CrisisexT6 \uyatoyadvfiviaindodsauooulatl Twitter [4] Fasznoumeoyn
foyafofivhden 6 wnn13a Ao WAN13oieeTiAULTUR (Hurricane Sandy), wnnsaiseidn
luilpauaanu (Boston bombing), tnsn1salinasunlalonailaun (Tornado Oklahoma),
wansaiszidalusgoainda (West Texas explosion), gnisaithviaiiosdaiuedn
(Alberta flooding), ka meiaﬁfwhm%’gﬂiuuauﬁ (Queensland flooding) Tnauuatdu

wWiAN1sed wgn1salaz 10,000 oA UARIAIFUN 46

Name Date modified Type Size
g 2012_Sandy_Hurricane 8/20/2015 11:47 AM  File folder
o 2013 _Alberta_Floods 8/20/2015 11:50 AM File folder
@ 2013_Boston_Bombings 8/20/2015 11:49 AM File folder
g 2013_Oklahoma_Tornado 8/20/2015 11:48 AM File folder
o 2013_Queensland_Floods 8/20/2015 11:49 AM File folder
@ 2013_West_Texas_Explosion 8/20/2015 11:48 AM File folder
& | README.md 10/26/2014 11:17 AM MD File 2 KB
Name Date modified Type Size
2012 _Sandy_Hurricane-ontopic_offtopic.csv 3/16/2015 2:07 PM Microsoft Excel Com... 1,186 KB
1 tweetid tweet label
2 '262596552399396864' I've got enough candles to supply a Mexican family  off-topic
3 '263044104500420609" Sandy be soooo mad that she be shattering our doors on-topic
4 '263309629973491712" @ibexgirl thankfully Hurricane Waugh played it cool aoff-topic
5 '263422851133079552" @taos you never got that magnificent case of Burgun off-topic
6 '262404311223504896' I'm at Mad River Bar &amp; Grille (New York, NY) htt off-topic
7 '263101347421888513" Neighborly duties. @Cory_Kennedy arrives to the rescon-topic

v a wa

U 46 uiludoyafofivh CrisisLexTé [4]
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4. WLAUNAN1TNAaDY

wilsAunaniIsneaesaInite 4.4.3 avwiseanilu 2 @ fe uwiluAun1snaesdn
LenTeA1Y (Message Detection) LaghiluiAiun15nAanIn1sIARIrUANITU0ITaANY
(Message Scheduling) e’?’fawnﬁﬁ'@ﬁwlé’é’wiwamﬁuiﬂé’q Github.com ﬁ?fqam’ﬁmﬁé’hiﬂa

s1vazLdunlaann https://sithub.com/ponthai/Message Detection And Scheduling

GitHub This repository  Search Explore Features Enterprise Pricing ﬁ Sign in

ponthai / Message_Detection_And_Scheduling @Watch 1 4 Star o ¥Fork o
® 15 commits ¥ 1 branch > Dreleases #f 1 contributor <> Code
Branch master~ Message_Detection_And_Scheduling / + i= @ Issues o
A ponthai Update README md Latest commit 7899357 10 hours ago I Pull requests o
I 2012_Sandy Hurricane no message 10 hours ago
“~ Pulse
i 2013_Alberta_Floods no message 19 days ago
i 2013_Boston_Bombings no message 19 days ago il Graphs
i 2013_Oklahoma_Tomado no message 19 days ago
HTTPS clone URL
= 2013_Queensland_Floods no message 19 days ago https://github.cor | B}
m 2013 _West Texas Explosion no message 19 days ago You can clone with HTTPS or
Subversion. @
El README.md Update README.md 10 hours ago
4 Clone in Desktop
E3 README.md

<> Download ZIP

MessageScheduling

= This is repository for research purpose

= Research Topic on "Critical Message Scheduling for disaster scenario”

- Based on CrisisLexT6 (Crisislex org) collecting from Server-side proxy application.
- It contains & crisis event below

= 2012_Sandy_Hurricane,

= 2013_Alberta_Floods,

- 2013_Boston_Bombings,

= 2013_Oklahoma_Tornado,

= 2013_Queensland_Floods,

- 2013_West Texas_Explosion

= Each event are tested by varying frequency from 100Msg. - 500Msg.

- Each testing will be generated the 2 files (.csv) (1) ReceiveTweets file "[$ServerTime]
_ReceiveTweels [$Msg.Frequency] [$SchedulerName{F:C:P}].csv" Mark : $SchedulerName
{F:C:P} ; F=FIFO, C= Disaster-Related, P= Our Method

= This file contains every received messages at Server-side proxy (message by message)
= Ex. 1442069812135_ReceiveTweets_100_P1.csv
= The definition of fields in the record of ReceiveTweets file (1) is

Msg.Order,ServerTime, Related{0-1},Urgent{0:1},Unique{0:1},CriticalMsg{0:1},
TOPIC ArrivalTime, MsgSize(Byte) INDEXOriginal TWEETS

Ex. 10,1442069813774,0,0,1,0,0ff-topic,0,73,17 Been jammin to it ever since

(2) SnapShot file "[$ServerTime]_SnapShot.csv”

gﬂﬁ 47 wiluAunanisvneaaslu Github.com
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