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Design and Implementation of Web Service to Predict Flight Delay

RONG Yao?, WANG Jian-dong*
(1. College of Information Science and Technology, Nanjing University of Aeronautics and Astronautics, Nanjing 210016;

2. College of Zhongbei, Nanjing Normal University, Nanjing 210046)

Abstract To solve the lack of software foundation for predicting flight delay, a Web service to predict flight delay is designed and implemented.
The effect to propagated flight delay of critical flight resources is analyzed, and a flight delay propagation model is created. Then the interfaces and
algorithms of the Web service are designed and implemented. And a simulation analysis through front-end system that invokes the Web service is
presented. It shows that the Web service offers an effective approach to quantitative analysis of flights delay.
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CalcSinglelnitialDelay
[WebMethod] public void CalcSinglelnitialDelay(XmlDocument

xdFlightPlan, double dInitialDelay, bool bSorted, out XmlDocument
xdFlightProperties, out XmlDocument xdDelayIndexes)
xdFlightPlan

<Flights>

<Flight>
<F></F>
<Dep></Dep>
<Des></Des>
<Tsd></Tsd>
<Tsa></Tsa>
<TT></TT>
<Resources>

<Res></Res>

</Resources>
</Flight>

</Flights>
xdFlightPlan

DAG XML DAG

Flight
XML

Web
XML DAG

( xdFlightPlan XML)
dInitialDelay

xdFlightPlan Flight
true

CalcSinglelnitialDelay
Tsd ( )

bSorted
Tsd
xdFlightPlan
bSorted
Flight
( )
Flight Tsd
XML
xdFlightPlan

false
false

XML
Tsd

CalcSinglelnitialDelay

xdFlightPlan

XML 2
(©)
xdFlightProperties
<Flights>

<Flight>
<F></F>
<Dep></Dep>
<Des></Des>
<Tsd></Tsd>
<Tsa></Tsa>
<TT></TT>
<Ter></Ter>
<EPD></EPD>
<Ted></Ted>
<Tea></Tea>
<DFlag></DFlag>
</Flight>



</Flights>
2) xdDelayIndexes Flight
<Flights>
<Flight ID=XX>
<TPD></TPD>
<TPT></TPT>
<IDF></IDF>
<IDT></IDT>
</Flight>
</Flights>
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[WebMethod] public void CalcMultilnitialDelay(XmlDocument
xdFlightPlan, double[] dInitialDelay, bool bSorted, out XmlDocument
xdFlightMajorProperties, out XmlDocument xdDelayIndexes)
xdFlightPlan
dInitialDelays
Tsd bSorted
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xdFlightMajorProperties
<Flights>

<Flight ID= XX>
<F></F>
<EPD></EPD>
<DFlag></DFlag>
<Tea></Tea>
</Flight>

</Flights>
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xdDelayIndexes Flight
CalcSinglelnitialDelay xdDelayIndexes

XML Flight
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[WebMethod] public void CalcMultiPlanDelay(XmlDocument[]

xdFlightPlans, double[] dInitialDelays, bool[] bSorted, out
XmlDocument xdFlightsMajorProperties, out XmlDocument
xdMultiDelayIndexes)
CalcMultiPlanDelay
xdFlightPlans ~ XmlDocument
dInitialDelays
bSorted  bool
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xdFlightsMajorProperties xdMultiDelayIndexes
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(1) XML xdFlightPlan Tsd
Tsd Flight
Ter
Tea
2) XML
1) Resources
Ted Tea
Ted =Tsd + ID, Tea=Tsa + ID
2) Resources
Res
Tea Ter
Ted, Tea, EPD Ter=

max(Prior Tea)+TT Ted=max(Ter, Tsd) Tea=max(Ted+(Tsa-
Tsd), Tsa) EPD=Ter-Tsd DFlag=(EPD>ADT)?1:0

3) XML
Flight xdFlightProperties
XMLDocument

TPD, TPT, IDF IDT
XML xdDelayIndexes
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1 (
) FO
60 min
1
o) ey T T D ®FD
FO X A 8:00 9:25
FI. A B 10:00 12:30 30 (FO,(CP,CB))
2 A ¢ 10:15 12:20 35 (FO,A)
F3 B D 13:10 14:40 30 (F1,CP)
F4 B D 13:20 15:35 40 (FLA)
Fs C D 16:00 17:18 30 ((F2,CP),(F3,CB))
F6 D E 17:55 19:30 30 ((F3,A),(F4,CP),(F5,CB))
F7 D A 16:35 19:00 40 (F4,(ACB))
F8 E F 2050 22:45 30 (F5,CP),(F6,A)




CalcSinglelnitialDelay
xdFlightPlan XmlDocument
F6
<Flights>

<Flight>
<F>F6</F>
<Dep>D</Dep>
<Des>E</Des>
<Tsd>17:55</Tsd>
<Tsa>19:30</Tsa>
<TT>30</T>
<Resources>
<Res>F3|A</Res>
<Res>F4|CP</Res>
<Res>F5|CB</Res>
</Resources>
</Flight>

</Flights>
CalcSinglelnitialDelay
ID 60 min( FO  Ted=Tsd+ID
Tea=Tsa+ID 10:25)
F1
<Flights ID="60">
<Flight>
<F>F1</F>
<Dep>A</Dep>
<Des>B</Des>
<Tsd>10:00</Tsd>
<Tsa>12:30</Tsa>
<TT>30</T>
<Ter>10:55</Ter>
<EPD>55</EPD>
<Ted>10:55</Ted>
<Tea>13:25</Tea>
<DFlag>1</DFlag>
</Flight>

</Flights>
xdDelayIndexes
<Flights>
<Flight ID="60">
<TPD>5</TPD>
<TPT>215</TPT>
<IDF>0.62</IDF>
<IDT>3.58</IDT>
</Flight>

xdFlightProperties

9:00

</Flights>
XML 2
TPD=5, TPT=215, IDF=0.62, IDT=3.58

FO 60 min F1,F2, F3, F4, F7
55 min, 45 min, 45 min, 45 min, 25 min
TPD 5 TPT 215 min
IDF  0.62 3.58
2
(Dep) (Des) (Tsd) (Tsa) (TT) en (EPD) ded) (Tea) (DFlag)

FO X A 800 925 9:00  10:25
FI A B 1000 12:30 30 10:55 55  10:55 13:25 1
F2 A C 10:15 12:20 35 11:00 45 11:00 13:05 1
F3 B D 1310 1440 30 13:55 45  13:55 1525 1
F4 B D 1320 1535 40 14:05 45  14:05 1620 1
FS C D 1600 17:18 30 1555 -5 16:00 17:18 0
F6 D E 17:55 1930 30 1748 -7 17:55 1930 0
F7 D A 1635 1900 40 17:00 25 17:00 19:25 1
F8 E F 20:550 22:45 30 20:00 -50 20:50 22:45 0
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