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Abstract

The Palestinian Red Crescent Society (PRCS) is considered to be one of the most well-known
associations in Palestine due to their fabulous advantages such as: humanitarian, social, health and
educational services, and the most important of these is ambulance and emergency which faces many
difficulties and problems , the familiar problem represents in inability of defining the place of the
ambulance which is the nearest and quickest to the pathological case , the reliance on the credibility of
the ambulance driver and the information he sends about his location without checking his truthfulness
.in the current system in PRCS the contact officer receives reports from people about pathological
cases or injuries then the dispatcher sends an ambulance or more to the location . traditional system
used by PRCS takes long time to response by ambulance crew , also it takes many frequent contacts
to precisely locate the current locations of ambulance , which also led to increase the whole cost of the
system. These disadvantages of using this system may have very critical results in helping patients and
saving their lives.

An electronic system to guide ambulances using the protocol 'AMQP' (Advanced Message Queuing
Protocol) aims to solve all these problems by defining the location of the ambulances exactly, then
directing them to the accident location quickly and knowing which ambulance are busy or not and
manage cars which gives the services better and faster. AMQP protocol was used because of its great
advantages e.g. quick response on requests , distribute the message on many employees or to make
balance between the workers , and the consumer can take it from the waiting list and start processing
at the same time of waiting another message, also the consumer can use servant completely different
from the one used with the producer , it can also make a request in a certain programming language
and deal with it in another way , the two applications contact only through messages which they send to
each other by protocol AMQP so this one supports many of programming language and operating
system. By this system we can save too much time and effort, provide services to the large number of
people , reduce transportation cost , achieve accuracy in the work and finally rescue the life of people
who maybe lose their life due to delayed access to the ambulance.
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Yang Dai, Southwest Jiaotong UniversityFollow , Xiaolu Yang, , City University of Hong Kong Shenzhen Research
Institute.

19



The role of centrality in ambulance dispatching > e

s aaidulis a5 o)l 8 nearest  neighbor  (NN) 4o ks ) o)
O A8 e Al (N (NN Al et (A Al pall Coagid | A la8 a5 o )Ll s (5 ) g lall LSl
o LS "y 81 Al aal) " a3 DAYl Ay S el e 2 aiad il e Sl Ay gl oY) sllael 5y 5k
G Sais Eumy (NN Al Aailia 35k (e (g5l oV Lgald aay Jyshall ol (e ela¥) (el
by i I L Ay il Gaa gy " gAY ALE ) 5 A e A IS " A A S ) sl
i1 B s iy Al el sl ddaiu)

A osabing 0l e dtuall Jgda J8 Z3all sasi 4 a Emergency medical service (EMS)
el (A1 amy (o yall (N s sl 48 ity o2 Bl s a (EMS) Jalaiwl) sy, ddale Aplhdle )
il ¥ 3 )L w e ( Ambulance dispatchers) <l oY) Jss 4oy Galdai g a5 (5 ) sl
e 3ol Hodll e S ol S Y Al A S A WY ey e JlETL a8y Euan AT A L)

U] Al 8 Laa g o5 4lls ) el Ala)

, saaiall LY sl 8 % 25 i il ) g ol 5 Al (sl sl S ) s G
PCEB | S W GR D DN | I SOt 11 SIS PN 5 SV I B PN S WO | IR g - . PN SO [ W WD Y SV
o5V, g3 G LS (A a2l 8 selasll JAa A 38 5ald | gl jll s LSl g Daall dapla
Gledll o daaedard g cledl Sl e laie¥) g adge pa 3N d o 2 8By 8 aal)

el 8 LSl ) dlania¥) Uil s | g pusl JSE Aliisall cile DUl dadd 5 | 4 ) sill daxall

Dispatch Research: A Past, Present, and Future of Emergency* e
Systematic Literature Review

33 5 gall CLUN Gl o2 (i yatdi Gy | i el el g bl b gl gl 2 ) G yad)

o V4l lew ans Jis sa" dispatch " glhas of La Al e ciliala ! ALyl ) skl aes

Al s shaliall (e agaall 8 bl pall 8 ) Gatil) g Leale (3dla punl e dgagadal Sgadll e puS 20e
L olshll ¥ 2y Juai¥l Sy s Gl g saall 8 (e sl AS Lial Aalad) 3Ly I

DAl Sl e Gt 1 Ly () skl Jl Y SSall g Sl (8 Bt Wl o )i 2 el

led sas 8 dnle AL g4k milai aai 1Y) 4Lal " dispatch as first point of care" .1
(5 shll Aaiuy) J8
Gl gleall pan e 2 aiai i gl 2 ksl ;" standardization of the dispatching process" .2
LAY Sgig pdae e el dusy diaiall dads
ol 5 (platall & adiall aclwsall (o ailda 88 T s A AIGN ALl : " resource  allocation" .3
Al e 3 it Yy S5y g Caeadi ol s oyl s all pLall oY) et Uil (5 SU g cpaliadl
L Jla Yl
CBasad) Cpai s Al a5 JumdY) sasty o 58 4a) I 4daW) ;" best practices for dispatching” .4
Sl )Y apr &l Jaial) e A Gl ) 85 480 2 st PR " dispatch” d—e cpwad (A Al jall car g8 Euaay
(s sSal) agaa 8 Jlw 20 Al A adl) J9Sgig p aladialy 58 LS | gy o) a0 Jlas sl s BaeLsall 5 2 uiliall
. Jeaitall 0 (pe dediall Ay Hll (5 58 ol praia IS5 AN 2% " dispatch” ass s

3 Author: Seokcheon Lee, Published in:® Journal ,Decision Support Systems archive ,Volume 54 Issue 1, December,

2012 ,Pages 282-291, Elsevier Science Publishers B. V. Amsterdam, The Netherlands, The Netherlands.
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Use Case 3.6
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dispatcher

id Zint(11)

name : varchar(20)
usemame varchar(20)
password varchar{20)

is_admin : tinyint(4)

driver

id -int{11)

send data to name : varchar({20)

+login the system
+Receiving the call from citizen
+Fill the case information in the form

+Send case information

SeMnes

identity_num varchar(20)

————————— + Login the system

+ Put type of case that will be served
+Put available or busy depending on his situation

+Receive the case information if it mission

BuiaLg

—
=
=
(=X
o
5
=

info

car

id dnt{11)

case_name : varchar(50)

site_in_specific . varchar(b0)
id_number : varchari50)
contact_number : varchar (50)
number _of patients :int(11)

case_type :varchar(50)

is_icu : tinyint(4)

car_username : int{4)

case_location_lat varchar(50)

case_description : varchar(50)

case_|location_name varchar(50)

case_location_Ing : varchar(50)

username :int(4)

passwaord : varchar(20)
serves

+login the system

+Provide ambulance service to case

+getcase information

36

carllsername :int(4)
driverld Gint{11)
driverName varchar(20)
locationName :varchar(50)
locationLat ; varchar{50)
locationLng varchar(50)
caseType1 varchar(50)
caseType? :varchar(b0)
caseType3 :varchar(50)

caseTyped - varchar(50)

+ get driver information

+getcar location
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Block diagram 4.2
AL ULy Bac 18 ki 4.3

Sequence Diagram 4.4
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Block diagram 4.2
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» System
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dispatcher

PK idint(11)

Al cilily sac 8 bhia 4.3

_eUa:J\ Gl sacld i (4,2) Jd)

driver

PK id int(11)

name : varchar(20)

username :varchar(20)

name : varchar(20)

Y

identity_num : varchar(20)

password varchar(20)

is_admin : tinyint(4)

a_case

PK id:int(11)

case_name :varchar(50)
case_location_name :varchar(50)
case_location_lat varchar(50)
case_location_Ing : varchar(50)
site_in_specific : varchar(50)
id_number : varchar(50)
contact_number : varchar (50)
number _of_patients : int(11)
case_type :varchar(50)
case_description : varchar(50)
is_icu : tinyint(4)

car_username :int(4)

PK username :int(4)

ey

password : varchar(20)

Data Base(4.2 )Jsall
39
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1
jA 1
L
Y 1
info
PK carUsername ‘inti4)
1
driverid :int(11)
car .
driverName :varchar(20)
—_—>

locationName :varchar(50)
locationLat :varchar(50)
locationLng :varchar(50)
caseType1 :varchar(50)
caseType2 varchar(50)
caseType3 wvarchar(50)

caseTyped varchar(50)




Drease s LS alaill aadiiiee Aalal) clilad) e Jsaall g sing ¢ aUail) ardiive Jsoa

Hamea Ty pa Collation Attributes HNull Default Extra
id int{11}) Mo None AUTO INCREMEMNT
2 marrve warchar20] |latinl_sweadish_ci Mo Mone
3 usemama varchar{20] latinl_swedish_ci Mo Morne
password wvarcharn20) latinl_swedish _ci Mo MNaone
is_admin tnyint{d) Mo 1]
I ase LS Calea¥ 3l il Aalddl clilyl) e Jsaall R ol 3 s (3w Jsan
# Hama Type Collation Attributes MNull Default Extra
1 id imt{11) No  None AUTO INCREMENT
2 mame varcharf20] latinl_swedish_o No  MNone
3 identity num varcharl20) latinl_swedish_ci No  Nong
GAA‘}A‘}Q LSl 3)@%&\ Q\_a\:u.“‘;s d}d;j\ (..5):\;..3 . el SJ\:\ud}A;
# Name Type Collation Attributes Null Default Extra
I usermame - (ntl4) No  None AUTO INCREMENT
i password varchar{20] labinl_swedish o Mo  None
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AUl a2in U8 (e LIA) 23y i A yall YAl Aalal) il e Jsaall (5 siny - Ao all YAl Jgon

L
1

10

11

13

case_name
case location_namao
case location_lat
case_location_Ing
site_in_specific
id_number
contact_number
number_of_patients
case_type

case _description
is_jcu

Car_usamama

Type
int(11)

vanchar{50)
varchar50]
varchar{50)
varchar{ 50}
varchar50)
varchar50]
varchar{54}
int{11)
warchar{50}
varchars40]
tamyint{d)

niid)

Collation Attributes Null Default Extra

Mo H:}n.-.; AUTO INCHEMENT
latinl_swedish_ci Mo  None
Iatind_swedish_c Ne  None
latinl swedish_ci Mo AMone
fatnl_swedish ci Mo  None
Iatinl_swodish _ci Ne  None
latinl_swedizh_g Ho  Mone
latink swedish_ci Mo Mone

kMo  MNone
latinl_swedish_ci Ho  MNone
latunl swedish ci Mo  MNone

Mo MNone

No -1

dua yall YN (4.4) Jgaa
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Sequence Diagram 4.4
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ALY Jal Aanlial) 5 bl bl aadtiul 5 aUaill ) Ll 5" Google” Map J3a (e sl 28 5e

~om ] Lo ] (o= ]

User

Enter information about

Cace .
Enter Data to
»
Information Information about
Case+Location the ambulance that

received the case

o
+€

Y

Sending a Message

Alail) andniiedl cilileal) Judis (4.3) Jal)
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send information about
Ambulance N
Enter Data to
3
Ambulance .
Data+Location Information about
[ case
=

o
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Sending a Message
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Al

Ubuntul5.10 5.2.1
Sublime Text 5.2.2
LAMP Server 5.2.3
Android Studio 5.2.4
Microsoft office 2013 5.2.5

Bootstrap framework 5.2.6

plaill daa 5.3
pdall) Jadl 5.4

Al clgaly 5.5

allall) (prariions daild dgaly 5.5.1.1

O sl Laild gy 5.5.1.2
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pUAL Ly ) gl sl ) 5.5.2.1

¥l Pl e claglea dgaly 5.5.2.2
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LAMP Server 5.2.3

ﬁjkﬂ\}edﬂﬂam)ﬂ\@ﬁgPHPQNA}MYSQLQh@ﬂ\m\}ﬁwdﬂ;w)dﬂ@hﬁuci)hcﬁ

: obaia) A LAMP e

Juddll alai Linux .1
sl adla Apache .2
Glildl ael 68 35030 oW MySql .3
daa 42l PHP/Perl/Python .4
MHSQRL- %P&I’l
. python
A PACHE

LAmMPY

Lirnux Apache MySQL PHP.Perl,Python

Android Studio 5.2.4
, ehai Vs Jaeadll Jlaw sasLinux s Mac s Windows e deaill #7lia ga 5, a5 52 Qs
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‘ Android

K’ Studio

Microsoft office 2013 5.2.5
i ol (e JSI e A ) Jariy Al (a5 jall ald yp il ac) 8 el 5 (a sacaill

I'J Office

201 3

Bootstrap framework 5.2.6

Lol a8t ol A g A5l o3 8 5Ll s aall (5 sinal apeaily A sl A LelSe Jae 4y e 35lie 5o
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Pl (2 A ) pagualll pal 5.3

pxiiaa” Jos el o Jlaadl e Ll e ” Code”lan duany 1 aldaill adiiwdd sl paill o
lee—ul "Exchange” sL—&il5 | " Cila WY s L W wwall 5 " Ll
¢s—3 responses_queue” = “Queue” —= a7 “cases_exchange”
Gk e Ll aiy i "Json" Al Adall s gl (re 5 5lie b il Al e
alaill axdiie dgal

id $db -add case{$case object);
object ~case id fcase id;

Sconnectic

$channel -exchange declare('case

Scase object jso ncode(Scase object);

$case msg AMOPie ge{$case object);

Schannel -~queve declare(resp

$channel - ~basic publish($case msg, ‘cases eéxchange', % POST['case type']);

$channel - -basic publish(Scase msg, 'cases exchange', % POST['case type'});

$status msg
¥

 ;

Licie 294, Coluimin 3

AJ&JU eii;luud HF;LA_kJ\gjéiﬂ\ (5_1) Ja

48



s il 5l el (il @
i) 3l Jaad Ga | Jii il e 311 Android  studio & Java 4=l code 1ia AUS o
e A WAl e glae Jli ol e M A AN e A e Jo 8 0 ey A WAl Jli ) e 5 el &)
. responses_queue

FEile Edit View MNavigate Code Analyze Refactor Build Run Tools VCs Window Help

DHO ¢« XOd QR ¢ % A [Gambulanceapp -] b*sn.[il!&inﬁ.? Q
Eu-bulnu I:iomhhncc-qpnl:lsrc 1 main :l]awn [com ' 1 ambulance mamqp & ﬁMQHJsmermt
g| & Android <& & & |- e Editjava x| @ AMQPListenerTaskjava x |@
* [aambulance-app AMPListenerTask . 12
5+ CImanifests public class jMOPListenerTask extends AsyncTask<Void, Void, Void> { viE
} 7
W v Dlaa 35 private Context context;
v [E1com.ambulance & private statie Disielper db;
v [ activities 7 private static final String RESPONSES OQUEUE = “responses_gueue™;
&= EdiE ] private static final String EXCHANGE MANE = “cases exchange™;
i 3w
=] €= Login 1] . public AMQPListenerTaski{Context comtext) { this.comtext - context; }
¥ & & MainActivity =
& & MissionActivity . -1=°-c--"1d.; R " s
E & & Splashscreen e Ll nmhr;:e“:?:_ InBackground (Void. .. voids) {
3 v Elamqp 25 return mull;
* & & AMQPListenerTask H ¥
* [E1custom
© . AMQPListenerservice || private valk recelvil), ¢

& u applicationclass
£ o DriversAdapter
# = UpdateLocationOnBoo

Sesnnrmnager session = new SessionManager|context);

2 © o UpdateLacationservice | **
g » £ models
i » Elrest
» [E1sqlite s g
- » [Eutils queveiane = 1r|1'o gaettirtlsemhell I3
» Cares final ConnectionFactory factory = new Connectionfactory(); E"
/E’ v (& Gradle Scripts factory. setAutosaticRecoveryEnabled(true) ; I%
= o . . 1] factory.setUriluril; i
K @ build.gradle (Project: ambulance) 5 0 platform and Plugin Updates |=
~a (@ build.gradle (Module: ambulanceap 70 final Connection connection = factory.newConnection): Android Studio is ready to update. g
* il aiadiewiappenpioperties (Gradle version) | l
# 6 Android Monitor % [r Messages le L] [E Gradle Console 0 Event Log
[ Gradle build Finished in 225 zm{tmyism 3314 CRLF: UTF8: Contexti<nocontext> = 8 @
Eile Edit View HNavigate Code Anaiyae Refactor Build Run Tools VCS Window Help |
DHQUAX@maﬂ¢=>’\lnammp-biﬁlltﬁlEEF'IL7 =%
HM¢ I:ambuhnu-app Cisrc bmafn r::jwa mwm'mamblﬂanaelmam smumm
Andraid * @k % 1| & Editjava x| @ AMQPListenerTask java |@
v [Ciambulance-app | AMOPLiStenarTask v g
X Dmani'ﬁu R T ..".“--L.;< {en To. my cases and sy usernase (car 14, U:%
v Ejava if (anfa. .pt(a-;eTypeln eqmlst"!nn"l:l {
v B comambulance channel . queveBind(queveNane, EXCHANGE NANE, "t1™):
* [ activities ) if (info.getCaseType2().equals(~true")) {
& & Edit L] channel . queveBind{quoueNane, EXCHANGE NANE, “t27):
©a Login if (info.getCaseTyped(}.equalsitrue")) {
© & MainActivity 3 channel . queueBind (queveNane, EXCHANGE NANE, “t37);

1
if (info.getCaseTyped(}.equalsi~true*)) {
channel . queveBind(queveNane, EXCHANGE MANE, “t4™):

© & MissionActivity
‘& & SplashScreen

}
channel . quevedind (queveName, EXCHANGE NAME, info.getCarUsername()):

§;
H
:

v [E1amgp
© s AMQPListenerTask i
v Blcustom 8 System. owt.println(” [*] Waiting for messages.”};
© & AMQPListenerService 12 channel .basicQas (1) ;
e Appllcatjondas.s. J final SessionManager finalSession = session;
& = Driversadapter final Consumer consumer = new DefaultConsumerichannel) {
verride

& o UpdatelocationOnBo public void handleelivery(String consumerTag, Envelope envelope, AMOP.BasicProperties properties, bytel] Imdy

g & o UpdateLocationService; |
4] et sy ififo
z » :"W:eﬁ 180 mfn = db.getInfol);
= > Fesl 51
% i 77 Discard if I
E Es‘:jl::e :l{ {info. ge'l:ls&isyll equais( true”) || finalSession.getKeyIsInMission{)) {
* Bu
| return; &
= CRres b3
’E ¥ (& Gradle Seripts System, out.printin{* [x] Received '~ + new Strim=ikede muve sul . mimi. .%
E @ build.gradle (Project: ambulance) - O pi and Plugin Updat E
r @ build. gradle[\-'loduln: ambuLanc&ap . . Android Studio is ready to update. g
_' -lsmdroidubrt« -n:mmues lTemhl _pgwm 1000 I Gradle Console tlemtug_'
(| Gradlebuildl‘mishedin!:szmimy 15‘39] 3314 CRLF: UTF8: Context:<nocontext> & & @

Calay) 3)\:\“& ‘_,,AA‘).J\ uaﬂ\ (52) Jda
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Home Logout

Admin Settings

Dispatchers

Cars

Drivers
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AUA) (ppasiiocn Aaild dgaly 5.6.1.1

Al DA (e pllail 28 e laglan o Joaall JLI jov e aodai o &gl sl o2 JA (e

Logout

Dispatchers List

+ Add Dispaicher

Uil (ppariiose Aaild dgals (5. 4) JSal

<l jld) daild dgaly 5.6.1.2
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e Ol @l el e sy Gprediiad)

@ Language:English % Callus:101 @ working time: 24-hour oog

Palestinian Reod HOME ABOUT LOG IN LOG OUT CONTACT

N

¥ AUl A 1 Al 1 (5.7) J<l)
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