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V About Saudi Arabian Air Navigation Services SEYOND
SMAHS Company (SANS)

Saudi Air Navigation Ser:

SANS was established by the General Authority of Civil Aviation (GACA) (T/260) on Ramadan
26, 1437 H, and officially commenced operations on July 1, 2016

Establishment

To be a globally best-in-class air traffic services, solutions, and innovative technologies
provider.

Providing outstanding Air Navigation services at a global level across mandated and
Mission commercial business, enabled by its recognized leadership in safety, efficiency, and
technology innovation.

Services

@Y Air Traffic Management ég Aeronautical Information Management

v
% Search & Rescue
@ Engineering Services @ Maintenance Engineering Services

SANS's Restricte At







v SANS In Numbers
SANS
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Saudi Air Navigation Services

2 "

1,850+ 56

Employees Sites

1,200+

System

Components 96.5% Saudis

Managed

73 Automation 6% Technical Engineers 28 Airports
335 Navigation 3% Aeronautical Experts 9 Military
30 surveillance 47% Maintenance & 19 Remote

Technical Support
602 Communication 36% Air Traffic Controllers

238 Environment 7% Air Traffic Management
Expert

3% safety & Quality Expert

S0, ~945,862»)-

HANDLED FLIGHTS / YEAR

27

12 others

8 Comms

3 Radars

4 NavAids

* 27 Development Projects in 2022

Infrastructure
Development

SEYOND

SANS BUILDINGS IN KSA

<

Headquarter  Area Control Aerodrome Approach Aerodrome
Center Flight Information Control Services
Services

~2 584 »-

HANDLED FLIGHTS / DAY

SANS's Restricted Dog t  ** All metrics are as of 2023, except for No. of flights managed is as of 2024 Closing Estimates



7 Saudi Arabian FIR In Numbers (OEJD)
SANS
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Saudi Air Navigatio

2024 Traffic Overview Segment Share

SEYOND

+945 K Total Flights +13% ‘ Domestic Top International Flights
+2,580 Per Day 108 Per Hour Vs. 2023 +700 FLT Per Day = m +9%
27% 30 Per Hour UAE
— I +15%
+1,020 Unique Acft. +60% +987 Unique City +45% % ’
Per Day Vs. 2019 Pair Per Day Vs. 2019 — _ 0
. vl +12%
|
>/ International B 4%
Total Managed Flights per Year +35% +1,180 FLT Per Day Tkey
| +19%  vs. 2019 50 Per Hour - 2
L, o Vs. 2019 46% ! P BE 4%
g o I_ Share akKistan
g =
s 600 Kuwait
M WA +6%
a0 . Bahrain
Overflights o I +22%
200 | | ‘ +690 FLT Per Day Qatar
29 Per Hour E +5%
0 I 27% .

Jordan
2017 2018 2019 2020 2021 2022 2023 2024

Share



SA!NS About Analytics & Data Science Organization In SBEYOND
s GANS CO.

* 4 Bl developers » 7 Analysts/engineers * 16 Analysts/Engineer
* Descriptive reports (Safety, ATM)  Official office letter with GACA * OM and OD development
* Managed dashboards » Self service dashboards (Safety, * + 30 ATM/ Safety decision making
* Saudi FIR strategic flows prediction ATM) dashboards
model * CANSO/ICAO KPIs reporting * Bespoke Analytical applications

e COVID * Department vision, mission and strategic

. . . aspirations
* Service units and Cost Analytics P

TR ) * SANS data management and analytics strate
St * Recovery scenarios & y &Y

SANS's Restricte D%u

* Future initiatives, use-cases implementation
plans




7 About Analytics & Data Science Organization In SEYOND
SANS  sans co.

Saudi Air Navigation Services

“Empower Saudi Air Traffic
Operations by unlocking gains
in operational efficiencies,
safety readiness, processes
optimization and overhead
management through

thoughtful use of enterprise gﬂ
data and analytics
capabilities, solving complex

and innovative streams %

challenges and uncovering
enhancement opportunities”

3
*
SANS's Restricted D t




7 About Analytics & Data Science Organization In SEYOND
SANS  sANs co.

Saudi Air Navigation Services

. . Interactive Decision
Service Model Operations As Customer

Solutions

((Hourly Flights Per ATC Sector

8
Total Flights 4
» AVG Daity Flights

89,440

Customer Relationships . Action venues... Customers Satisfaction ... To Materialize
=T |
Mudience base TAQDEER NP5 scores ‘
' + ATM Safety
. rastructure + ATM OPP, Accuratedata and
T infrastructure ATM S tu::fm:saa u.:izirz‘w Tindoes
+ 1T Secunty
C n Frequent Reachability
+ CRM team 2 i
L communication Consstent Richnessof
 Premium data providers efficiency st + CEOaffice Customer driven braning insghts [(Apron & Runway Analysis === =
providers i Mezsurementsall
+ Optimization . Cuite data produds hroughthe vake
. : d | t Governed podact Custamer "den oemrighs | T8 .
m oy Dy Flightn | AV Figivts Fer boar
+ Airport . Ertemal eveopmen CliD prinipled OM 24,133 a3
planning and developments + GACA % ——
+ Airliners network erform: 'l“‘r‘i - Self-service Optimized Effcient budget
planning . TeSOUrCe e use = -
. . istom applications ]
N Presentations/case + Regional ANS 3 o PV -
+ Presentations/cases Regional ANS Fich data universe Maintainabifty Collahoratve |
scenario planning + Training . . . . with high guality praciices develapment: 3 .
k¢ plannin .
aio planming < DA Solid engineering practice and T “"||||||||H|||||||||
infrastructure ey ==l Eesn f o oo oW o os o
CostStructure e F—— 0 é aitahotily = = T omet 012 omm omar omex om 12 omse omsr
N Analytics products o Sandandzion Interaperability Des
and
+ Premium industry data ectangeabty Unifiedre
Y pa 005
I » 3rd parties consultation Moty
+ Laptops and Tooling fees —
and relatedlicensing Fullystafed Full Inractve seamess vesion
and related icensing kel o antoling

** Exhibits from SANS CO products and tools; Data exhibited is randomized for illustration purposes only

&

SANS's Restricted D
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SANS CO.

+100

Active user

+5

Full fledge

analytics dev.

env.

—

ad

©®

Y

+300

Releases in a
year

+15

GANP/
CANSO KPlIs
reported
frequently

&),

SEYOND

+10

External
entities with
frequent data
exchange

+30

Managed self
service
dashboard
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Data Analytics in ANSPs

7 What Is The Objective Function Of An ANSP ? SEYOND
SANS

@yagull gall asiall oiloas
Saudi Air Navigation Services

Sustainable Safe & Secure Cost effective
v . v OFF ON
1 Efficient Movements
"4
ouT y_-____-_-»\ IN
Sched Actual ~ S Sched Actual
’ Sa
2 Optimized Capacity —p —p
’ Scheduled Block Time
(may contain time buffer)
3, Punctual Operation
Increase -
Throughput Phases of Flight From Gate to Gate
. Early or Early
4 Interoperable Operations Late or Late
/ . Departure Arrival
- Regional And Global o | TAkeoff Descent and .
et and Enroute T Taxi-In
Climb-out
5 ) Predictable Demand ey < Aitborne Time > €y
_ Gate Gate Arrival
Departure Actual Block Time Punctuality

Punctuality

6 ) Airspace Accessibility

| »

SANS's Restricted Document ** Courtesy of ICAO GNAP portal; Courtesy of CANSO publications, Assumptions made by Author related to ANSP objective function 6



W7 Analytics Use-cases | Optimizing For Efficient e
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Flight Performance Modelling Application (FPMA) Enroute efficiency

x|@ 2 [ swewepnossaenite-pmer x Bh SQEERbrary - STCA Record- & x | 4

of DQmn.. () ONSIONOOESD. (] 004 B P ) Buseer [} T

e = EEee— :
" \ _ - == e :
TMA | En-Route Trajectory | AIXM Enroute radar VS. FPLs
% Climb And Descent Cycle Time * Average delays for departures and arrivals.
% 4D Flight Profile Optimization < Percentage of flights adhering to assigned SIDs and STARs
«  Utilize FPL data and CAT62 radar messages for post-operations analysis. ' Average fuel consumption of flights using SIDs and STARs a
03 Number of aircraft using SID and STAR routes n

SANS's Restricted Document  ** Exhibits from SANS CO products and tools; Exhibited data might be sampled or not masked/randomized



v Analytics Use-cases | Optimizing Airspace

Sustainable Safe and Secure Cost effective

v - i

Increase Throughput

SANS cCapacit A DR E
2 : T 7 :
P Y R
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Saudi Air Navigation Services F & =) i 3'; = E
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Sector Utilization and Airways Congestion Apron and Runway Analysis Rostering and Planning

SPiReport  Utilization Report

[Apron&Runway Analysis ] ] = — - 4

Most Congested Airways in Saudi Airspace Based on Overflight - October

=7 Air Traffic Control Roster Planning System (ARPS)

# Utilization Hours # ATCOs Meeting Utilization Target # ATCOs Not Meeting Utilization Target

Reguired Hours

851,240

OEJN Flights 889 31
AVG Daily Flights | AVG Flights Per Hour

6681 | 5 | 12| 3

Houty AVG P Apron | AV Houty Per WY | AUG Hously Pe Combinaion

i

487

ieved Hours

733,473

Balsus e

® [ep
23233 3
FREMIRD E
w3lzaaany
w38

Fiight Type Rircraft Category  Apron & Runway Share

SANS's Restricted Document

Sector Utilization per Hour
0 WETodsy QMAXTodsy @ MAXYID — Secr Capacy

Airways | Waypoints|Sector

Monitoring Sector Capacity

# Avg. Hourly Flights per Airway

S pe—
sprons sy s4c [ 175
s ]
L | tovas-mwve I o=
ot [ ¢ pa—
. Ageon s -y 4t [ 7%
S = Prlp——

Apron Usage By Hour Apron Usage By Day
®(Blank) ® #16C ®16L ®16R » 34C #34L #34R #(Blank) ® #16C #16L ®#16R #34C #34L #34R

||||||'|"|ml|||||||l ...............Imml‘ II‘III"IIIIIIII! Tl mm"mmmm

|u|||uml|||||llll'tllllllullllllilllll|II\ m'"'“"""ﬂ"WMIIL W--_ i

Junﬂz Jun09 Jun 16 Jun23 Jun30 Jun 02 Jun08 Jun16 Jun23 Jun30

L3 # Hourly / Daily Flight per Apron
< # Hourly / Daily Flight per Runway

** Exhibits from SANS CO products and tools; Exhibited data might be sampled or not masked/randomized

Utilization / Unit
% ATCOs Utilization

‘ 85.6% B

Failure / Unit Top 5 Overtime / Unit

27 November, 124

ATCO Formula

ATCO Utilizatoin

23 Utilization and Achievement Hours
23 # ATCO Position per Year
< Effective Time per ATCO

a




W% Analytics Use-cases | Punctuality
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Data Analytics in ANSPs

Sustainable

Safe and Secure Cost effective

r

- i

Increase Throughput

Seamless Operation Air Space Management

*\\ SEAMLESS
OPERATION

IMPLEMENTATION
OVERVIEW

July 2024

" @ mi Initiatives Implementation Overview sﬂs ]

[Arrival Flight Plan Adherence o —

Both airports selected

v

Overall progress (n° of initiatives)

Index (n° of initiati

Not started 18

Stakeholders 4|

Weighted Transformation Index (n° of points)

v

1,075,770

Total Flights

Arrival Punctuality

Punctuality By Airport
®Delayed #0n Time

Jeddah 5% [N 15% ]
Riyadh 5% [N 15% ]
Dammam [

Punctuality By Airline
Delayed #0n Time

Saudi Arabian Airlines 8% [ 2% |
Fiynas [l 13% ]

Fiyadeal [l

LR Cairo 5%

Delayed  OnTime

Flydubai ]

On-track RS 97 3 On-track

97 % At risk l 12 98% At risk I 39

Off-track I 4 Off-track I Rk

N ‘KJ

AVG Time By Flight Type | AVG Time By Terminal | AVG Time By Runway
®Delayed #0n Time

[Departure Flight Plan Adherence -

| Co d W Ongoing @Delayed #0n Time
W Not started ¥ Not planned W Completed M Ongoing M Not started ¥ Not planned B Completed M Ongoing M Not started ¥ Not plenned

Punctuality By Airport Punctuality By Airine

Departure Punctuality

®Delayed #0n Time
] BB REETY Ry |
ot i 10% EEN 29 |

-
i ES 15R I 0= 11
Int Departure A ox ErN 29 |

H B3 E |

Progress by priority (n° of initiatives) Weighted impact per KPI (% of initiatives) Progress by stakeholder (n° of initiatives) 48.173

Total Flights

Departure Punctuality By Date AVG Time By Fllght Type | AYG Time By Torminal | AVG Time By Rumway

AVG Time By Aircraft Cateogry

®Delayed #0n Time

Heavy -2 a333 [ 7]
as21 [ =]

Lokt sr7w [l 5% ]

AVG Time By Aircraft Type

®Delayed #0n Time

as20 [ = I 2+ |
azon 3% [N 2o |

AVG Time By Aircraft Type

Tacing  Emissions T

W Completed M Ongoing M Not started B Not planned

4 Airport | 177 initiatives | 25 Stakeholders

* RWYs System capacity * % Departure Punctiallity

* Turnaround Time Adherence * % Arrival Punctuality

S On-Time Performance for Arrivals and Departures 4 # Taxi-Out Additional Time “
< # Taxi-In Additional Time

SANS's Restricted Document  ** Exhibits from SANS CO products and tools; Exhibited data might be sampled or not masked/randomized




W%/ Analytics use-cases | Predictable demand s
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Traffic and Service Unit (SU) Forecast Framework Operation Daily Breifer Rostering and Planning

Annual Forecasting Mode! Monthly Break Down Model w7 Operation Daily Briefer ""l::;-:f:;’:‘“.?‘ <A ij:::'o‘::fi::ts Forward Scheduling hort OAG =
- £ 0.0 = - i '

& Domestic traffic at Saudi airports for scheduled flights only, which comprise 85% of the total traffic.

E Today (27 Nov 2024) OAG Planned Schedule vs. SANS Actual Flights
1. Traffic Forecast E Tuesdayl November 26, 2024 [> Refrash 2,279 14% 2% OAG vs. Actual Scheduled = OAG 1% -- OAG vs. Actual All Traffic = OAG -17%

®Acual All Traffic *Planned Scheduled ®Actual Scheduled
Expected Flights vs prew. Year vs prev Week !

3,000

1 :
; ; Traffic & Charges
T & ChagesForecst " Rolling Week (27 Nov 2024 - 03 Dec 2024)
Farecast Stenarios RA Loss of Air Degradation Unauthorized  Aircraft level Bust  Fatigue 2000 i

: i R
- Oxford Economics | |- Assumption - Assumption 1 Scenarios - Generating S {seasonal {Monthly) In::r:;); TCAS Separation Prox of ATS Penetration  Deviation 15,939 2,277 13% 1%

[scenarics incl. caltbasedon cak basedon E 10'Years Range) infice) per sement el Expected Flights  AVG DailyFights s prev. Year vs prew Week

rt el '
sxoneticfctors || OAGAmjaEr || OAGMETS 1 ptiond o SPI's 0 ‘I 0 0 0 ‘I 0 0 0 0
pup. growth, GOP & METIS dat forward - Damestic St: meticulously Winter Season (27 Oct 2024 - 29 Mar 2025) -

2, R
s’ 2438
o 2225
il

Eil andingustry capachtynd vizekend i 345 886 2246 5% o
- GChopemsoure | | gou. ndsrgor. Low rends Total Occurrences Severity - SANS Contribution GpecsiFighs NGBy ighs  vaprew Yer i
Matort T3P publicetions publicetions ! Base

/| Base - Itemation! 5 ynamic Significant Major i Monthly Expected Traffic Season Daily Peaks ~ Average Line = 2247

2
[

methads - .
ngh + Qualitative zssumption | Hlﬂh 2 3 i .
based on vatztion period P
| Aspirational prjecionsand i Calinder Aspratonal 0 0

shifts

Fonvard based . = it - -
- owrightst Operation
histoicaltrend patten and histaricel trend petter Deliwejfmm nere P i i i 3 Today (27/11) | |Week (27/11 0 03/12)

industry publications on Historcalseasonality FIR Aircraft Operator Airports
airiersfuture flet plans ' index AIRCRAFT OPERATOR  KCAQ CODE AVG. DAILYFLIGHTS _TOTALFLIGHTS  va prow. TEAK AIRPORT ICAD CODE  AVG. DAILY FUGHTS TOTAL FLIGHTS vx prev. YEAR

AP uitrate Eote it e ' Total FIR International Domestic Owerflight AVGYTD MAXYTD . e w < -~ Tgrmgies | o w350
2. AgpoachChtge e s ing fa s oe Basa

oy, T oeChane ot = 2,687 1,203 812 672 2,610 3,137 - o | e -
4, Net Charge Forecast Previous Day: 2690 (-0.11%) e - oo . o
pS e e S— o

Distance Factar

Load Factor | PAX | Seat/Aircafts

< # Yearly Traffic and SU / Segment 10 Years Range % # Daily Flights and Movements R4 # Expected Daily Peaks
L3 # Monthly Traffic and SU per Segment < Heatmap Traffic Hourly L3 % Planned vs. Actual Traffic
3 Load Factor PAX and Capacity Projections 2 Runway Throughput ﬂ

SANS's Restricted Document  ** Exhibits from SANS CO products and tools; Exhibited data might be sampled or not masked/randomized



W/ Analytics Use-cases | Airspace Accessibility e
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Saudi Air Navigation Services ; % g E% ? g
:d 2 B o § ¥
2
Flight Path Maps Restricted Areas Proximity

Flights By Airline Flights By Country Pair

Saudi Arabia... 16,790] Saudi Arabia-Saudi Arabia [N 22759 |
Flynas 8.275 Saudi-Arabia-United Ara... 3395
Qatar Airways 6,293 United Arab Emirates-5a... 3341
Emirates 5,136 Saudi Arabia-Egypt 2.965
Flyadeal 5,013 Egypt-Saudi Arabia 2.946

Flights By Type Flights By Sub-Type

ovrti Scheduled IS -
iati 5,049
Domestic _ 23458 General Awatlonl

Non-Scheduled | 2614

int Departure [ 752 .
" Military | 3,141

- meamal [ 70 Other | 235

Oct 06 Oct 13 Oct 20

Flights By Aircraft Cat
'ghts By Aircra ategory Serior ame WG Plights e How Secor AP

Heavy - 31.323 Jedih ppar et

e s

01234567 8 91011121314151617181920212223 nghtl%T
it g gpnch

Airways | Routes APW alerts | Airways | Routes
& Flight Path Analysis & Unauthorized Penetration Area
@ Routes and Airways Utilization & Operational Sectors Utilization

SANS's Restricted Document  ** Exhibits from SANS CO products and tools; Exhibited data might be sampled or not masked/randomized



v Analytics use-cases | Sustainability s gt _ma,

SANS 11 RR R
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FPMA CO2 CO2 and Fuel Burn Dashboard

2 @ [ |G Nom—imateheno—0. x |[J MumgetnginePssucosbbomage () svesen@ mss2aailo-hups x (. SOEEly-STCARems - a1 x | +
G R O resivimsescomaSIATE 0172005100530/ ma s r Dt B G - @

sans CO2 Emissions Traffic Analysis

@ S bl Po. (o ot O isme. ) OWRSOLOROO0OIO.. (] 2604 Buses P [) Mo [3Tours [ MlA ) Mowe sbbmepre g Mo wrmspomern W TS [ oo WiMori.. £ iMooss [} 2o o =T e—

W Fighis Bufcran Mdelien Applcsion (FPMA) - 8 x
Send Certeal-Del
84,727

| [ S——

AVG Planned AVG 1DEAL AVG Actuat
=) o [

| vssLE ony O 16578 15,767 16,521

72,091 15%

Total Flights | Calcutated Flights | Data Qualicy e
PTIoHS.

AVG Fight Indes [Pes Day)

e
% Actual vs Planned % Actual vs IDEAL s acevat [ A A A A A S A T A S A A A S AT A S A S A S A
-034% 4.79%

®Pianned *IDEAL ® Actual @Planned COF index @ DAL CO2 Index Actuad COZ indes

®

#
SeAcimla Fanned& |

ACTUAL AV CO2/HLT

© NAus 2up 3hn SAug SAus SAus 7Aug SAus SAug VAug TiAug T2Aua 13Aus 1Ag 15Aus 1AuD T7Aes 18Aus T3 Aug 20Aus 1Aug 22 Aug 23 Aup 24Aup 25 Aus 26 Aus 27 Aus 28 Aug 23 Aua 20 Aug 31

@ 0ESCEND » O ROUTE # CLIME = % Actual vs Pianned —- % Actual vz IDEAL

CLIMB PHASE | CO2 (KG) EN ROUTE PHASE | CO2 (KG) DESCEND PHASE | CO2 (KG)

et 1 Kt f| Avo pramcarr s oy IS——
290 sesaon poecnc [, ., | 16.326 o o 2 [ .. r | 288 seasan cpronch I "
AVG IDEAL/TLT  Riyedh King knasd Aco+ [ - AVG IDEAL/FLT wiyoo tast [ AVG IDEAL/FLT  Rivoch king xiaic A [ e
590 Sammam Apsrcac .. [ = 16,186 oo Y .., 263 Oommem roooncn . [
] snaan e v T = P L
s AVG Actual/FLT e

R -
v seeresc P
590 16,322 -

©AVG Flanmed ® AVG IDEAL ® AVG Acwal ® AVG Planmed ® AVG IDEAL ® AVG Actual ©AVG Planned ® AVG IDEAL ® AVG Actust

o
o

o0
o
=]
=]
=]
o
o
o
o

[S]

[S]

e

&

tual/FLY

&

&

&

TOP AIRCRAFT TYPE | CO2 (KG) 3 TOP CITY PAIR | CO2 (KG)

N I“l““l [ | “I. s jll LU LR
: = r : I } 0 P B i v B fd S,
o = ; : = v A T "‘J"-«‘}":,;fwff = e e e .«~. s e Off

@ DESCEND @ EN ROUTE %CLIMB —® % Actusl vs Planned & % Actust va IDEAL _J|@ DESCEND @ EN ROUTE = CLIME —& % Actual vs Planned —& % Actual vs IDEAL | 8 DESCEND  EN ROUTE # CLIME & % Actusal vs Planned —&- % Actual vs IDEAL

&

[ vence swars |

v
*

8 5 8
3 83

Loaded CaTR2
Loaded 572
caree

]
SoAetual s Paned @D

ACTUALAYS QD2/RT

°
7
% Mctoal vs Phred &IDEAL

o|o|o|o|o|o|o|o|o|o|o|ojojojo
o
#

slafsa[afaale

Saudi FIR CO2 | Fuel Burn | Flight Phases | Aircrafts

4D Trajectory-Based Calculations o Percentage of Consumed CO2 Emissions
% Sectors Based CO2 and Fuel Burns * Segments-Based CO2 and Fuel Consumption

@ Average Flight and Emission Index “

SANS's Restricted Document  ** Exhibits from SANS CO products and tools; Exhibited data might be sampled or not masked/randomized




W Analytics Use-cases | Safety & Security T
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Saudi Air Navigation Services g E 35 ; {'g % g
H 8 F 2% : 4
2 E g g § z 3

FPMA SNET Safety and Security Dashboards

1(.‘?3.‘?ni|'.-lﬂ:5 % P Eﬂfﬂtf Executive Dashboard 1A LR - E ]

V1D Soosvesis For 1880 Flgiin | Ciosar evwes By Cale B rrrmers By Lasal Hoa

»

5456 8 'W‘“WPIH‘MIJ%%“ tatannill " Nigii
L - . Thi | e
sl e TR

e e e ey M0 ™~ s I 1] 113 H ]

FLTTR T )

COM Dorwresim Permd@nss
e

oy AR T

IO g

701,683

Predictions | Infringements HSSE | SQC | OSA | 0sQ |
& Safety NET Alerts R Mandatory Occurrence Reports
23 MSAW | STCA Predictions and Infringements Alerts * Investigation| Safety Recommendations
& Alerts Duration and levels * Safety Reporting Culture “

SANS's Restricted Document  ** Exhibits from SANS CO products and tools; Exhibited data might be sampled or not masked/randomized



W7 Analytics Use-cases | Cost Effectiveness T
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Month To Date Billing Dashboard Cost Effectiveness KPI

Select your report date range here Days elapsed Days with flights ACT VS, (up to last

e e e 02/02 2 fight date) SAvNS SANS KPIs -ﬁhshboard As of Date : 31-Dec-23

1/1/2024 1/2/2024
DIFF ) . o
Department : Kel Type Frequency :

(T \ ~
oo Firer®y ¢ __
Dec ATM orporate jic Monthly Yearly Qua

I 5.7 AR
89M

Period to date flights Avg. daily flights previous same period DIFF DIFF %
Overall KPI Status KPI Status by Department

4836 2418 2,402 17 0.69%  Uproergormon " :
. P
@ 36 5 1 (20%)

DIFF

Period to date charge Avg. daily charge previous same period DIFF DIFF % T 1 56 DOK Total No. of KPls No. of KPI's Tracked in this Month
8.74MSAR 437M 439M -2410K  -0.55% " . [ T month kPrs reading detls '
4

weekly charges trend (Expand to zoom) - ot - 55.00
irspace capacity utilization
By Segment By Sub Segment By top routes By top Airliners Cumulative trend ACT, Daily avg. FCST (dotted), Same previous period, 0o (80%)
- -
“ period end ~* period end ~  DIFF DIFF %
estimate revised FCST E4. ATCO productivity (IFR hr/ATCO hr)

— —_— 4.88%
1.55bn ibn  7193M 4
— — 2 -
. I 2bn E5.(A) JED Declared Runway throughput (movements per . o0 AT EL Airspace capacity
utilization
- 600 ATM  ES{A) JED Declared Runway
5600 throughput (movements
per airport in a single hour)

F3. ATCO in OPS cost per flight heur (SAR) Runway lhmughput

30000 (movements per airport in a
single hour)

®0n-Track @ON-Track

Dep. KPI Performance GAP Caus Action

E5.(B} RUH Declared Runway throughput (movements per..

@Actusl @Target F3. ATCO in OPS cost per

S8
Finht Aoy

Year-Month-week

AirlineCode . FromToWorldRegionPair

Weekly Service Units | Forecast | Budget ATCO | Cost per Flight Hour

23 ATCO in OPS Cost per Flight Hour
< ATCO Productivity per Hour

% Weekly Service Units Updates

< % Actual vs. Budgeted Service Units

SANS's Restricted Document  ** Exhibits from SANS CO products and tools; Exhibited data might be sampled or not masked/randomized
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7 Backbone For Successful Analytics Function SEYOND
SANS I n A N S P SAFE EFFICIENT INNOVATIVE

@yagull gall asiall oiloas
Saudi Air Navigation Services

A

Governing and best practices %.:i};- ICAO BT GACA CANSO 9 =2
Ll s ot i) o~ IATA
[ ] allla
ANSP * >0 | Data Strategy —4— Organizational model E Operating model u Data Governance Data management E Data Security
x . 08 25 g —= |
el e . Mm®e L ______ s P AN = P R O ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
/\ : .
Ingestion Pipeline SW Bl developers 0:0 Analytics reports,
Data warehouse 1 ol Domain analysts ~ Products, apps
CIN—— A A ) () Wn P : b

Ng Semantics / = = 0
Internal environment </> 'NY XXV ATIAT oo Cubes () @ ﬂ @?ﬂ

A = o 5= € =
| =.’= virah =AY =Y

@, bpg e—

ml—1h 00— -l —ih ©dl
o Lo = ™o e
ol 5 jilally =
: o— o Models
3 Data v . *0— 0 )
‘ engineers Data v =} OQDO s
aihdiA scientists pla’ pla  CLdLo Ml
! o— o

sw 8 &
developers
External environment

’g_}; gla[lzrm

Decision Making

ATFM l'] méﬂ%
0 v '..i')

** Exhibits based on author assumptions ﬁ 6
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V Backbone for Analytics | Strategy SEYOND

aagaull aigall astlall Ciloas
Saudi Air Navigation Services

Siralegic
OKRs

Each year

Quartey planning, prctes st ideas generaion.  Each Quarter

Iezs detaiing: Discavery,research, user siories and features planring Each Month

Wonthly development spints Each Month

— Sprints plans,
outcome
roadmaps,

e = feedback interfaces

“ Features, Epics, User storles are z
- hblznsluned for various e :’.
&3 B e | BB =
quartery goals E::.f
e Use-cases, Epics, Users stories,
) — =
‘ = = i

Action agenda

&R

Customer | +7 avg

[

TAQDEER 1 silver of
gold per

cycle

Active user | 50 users

North star, OKRs, KRAs
scauracyvs. | demiaton ] ]
budgeted
St <> S L e

Guiding principles, Desire states and inhibitors
L analysis, External environment analysis, industry
5 19 A o e partners/governors inputs/strategy

collabor.

** Exhibits based on author assumptions; some information presented is randomized or masked for illustration purposes only
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SAVNS Backbone for Analytics | Operating Model & SEYOND

@geull &gall @ulall Giload o rg ° M 0 d e I

Saudi Air Navigation Services

P ) [ S Y0 (RO ) P—— [ ps—— YTy

Y

|

|

i

|
4

Charters &

Missions

‘azpuoud

Developing
System

(301) ase3 pue 20UapIYLOY

‘oeduw) ssasse
i

Roles & Evidence Based

Iint—.nnl_

** Exhibits based on author assumptions; some information presented is randomized or masked for illustration purposes only
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v Backbone For Analytics | Data governance & SEYOND
SANS | 7

weme  MlANagement

Saudi Air Navigation Services

Availability Domain Data Meta Data
& Integration Driven Stewardship Contracts Management
i ¥

— aproduct for any other
domain e

Domain'yinternol dots pipeline uses.
common sef-sene s o @ o o
Do o i S8

Continuous Security Health Curatioq &
Data Quality & Privacy Checks Abstraction

List of Active and Resolved Tickets

MMMMM Raw Dat
T e — = -0 — —
e = @/ ]
- T Raw Fitered Cleared Business-Level
¢ Fregration Augmented Agpregates

** Exhibits based on author assumptions; some information presented is randomized or masked for illustration purposes only; courtesy of SWIMREFERENCE,
dataproducts.substack.com, Martinfowler.com; Palantir:; Deltalake; courtesy of Microsoft publications
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7 Backbone for Analytics | Tech Stack

SANS

gl 3g2Jl @slall iloas
Saudi Air Navigation Services

DAMP PROGRAM OVERVIEW
Description and Objectivities

Pattern should be
aligned with business
strategy

:;@ el 5 Z
=== L= i“’iﬂf ) ~

g

Hyper Converged Infrastructure Adapters + DL <&

Ingestion Adapters

s, & ‘ . .
%\{w < Consider decoupling,
‘ % security and separation

of concern

Universal standards

Analysed and informed
decision... open source,
low code, self service

** Exhibits based on author assumptions; some information presented is randomized or masked for illustration purposes only

SEYOND
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W/ Backbone For Analytics | Collaboration With
SANS Regional & Global Partner

aagaull aigall astlall Ciloas
Saudi Air Navigation Services

SEYOND

Data point ~ | Description -

FPL activation Flight plan activation by ATC ATFM 0perationa| Phases

CTOT Calculated take-off time

Departuretime  Actualtime of aircraft departure. . .

FIR entry time Time aircraftenters a Flight Information Region.
Finalapproach Last segment of flight before landing.

ALDT Actuallanding time. Time : I
Taxiin Time from landing to gate arrival.

AGHT Actual ground handling time.

AIBT Asivaliidseakiin ATM Planning Strategic Pre-Tactical Tactical Post Operations
TOBT Target off-block time

TSAT Target start-up approval time Time Continual Six month to One day prior Day of Subsequent to

ARDT Actualreadytime. Frame two days prior operation operations

ASRT Actualreadytime.

ASAT Actual start-up approvaltime.

AOBT Actual off-block time

MTTT Minimum turnaround time. ATFM Strategic long | Demand ATFM daily Tactical ATFM Post-operation analysis
TAXI Out Time from gate departure to take-off. Role term planning capacity coordination

ATOT Actualtake-off time. .

EXOT Estimated taxi-out time. plannlng and ngxt day

AXOT Actualtaxi-out time. planmng

TTOT Target take-off time.

EIBT Estimated in-block time. ATC Improve Event planning, | Input on Input as Input on results of
EOBT Estimated off-block time. Role procedures, technology staffing, capacity demand capacity
EIBT Estimated in-block time. sectorisation, | training and equipment changes, balance plan

SIBT Scheduled in-block time. staffing, implementation | outage, weather | ensure safety

SOBT Scheduled off-block time. 1echnologies impacts

SIDT Scheduled in-door time.

AIDT Actualin-door time.

** Exhibits based on author assumptions; Courtesy of CANSO Publications; Metrics are provided for illustration purposes only




W/ Backbone for Analytics

SANS practices

gl 3g2Jl @slall iloas
Saudi Air Navigation Services

EXECUTIVE SUMMARY D)

INTRODUCTION

ROLES AND
RESPONSIBILITIES

CHALLENGES AND
OPPORTUNITIES

THE VISION O
PERFORMANCE AMBITIONS (2

THE CONCEPTUAL
ROADMAP

FROM CONCEPT TO
OPERATIONS

ABBREVIATIONS AND
ACRONYMS

| International best

SUMMARY OF THE GANP PERFORMANCE AMBITIONS

“A high performing system by 2040 and beyond”

KPA Ambition
ACCESS AND EQUITY No aviation community member excluded or treated unfairly.
Nominal capacity easily scalable with demand.
CAPACITY

Disruptive events do not interrupt service provision and do not significantly
affect the performance of the system

COST-EFFECTIVENESS

No increase of total direct ANS cost while maintaining the safety and quality of

service

Significant increase of ANS productivity, irrespective of demand

Reduction of the gap between the flight efficiency achieved and the desired

EFFICIENCY
optimum trajectory of airspace users.

ANS-induced inefficiencies to be progressively removed to contribute to the

ENVIRONMENT global ICAO aspirational goals for CO; emissions.
To benefit from achieved flight efficiency gains

FLEXIBILITY To absorb required changes to individual business and operational trajectories.
INTEROPERABILITY Essential at an op | and technical level
PARTICIPATION BY Pre-agreed level of particip to make the shared use of the air
THE ATM COMMUNITY navigation resources.
PREDICTABILITY No increase in ANS delivery vanability including asset availability
SAFETY Achieve inual sfety perfc imp: in aviation in each ICAO region
SECURITY Zero significant disruptions due to cyber incidents

Achieving the above ambitions and realizing the GANP vision will require a serles of transformational changes.

Data Analytics in ANSPs

SEYOND

canso

a.arsnagesen e opascn

Recommended Key
Performance Indicators
for Measuring ANSP
Operational Performance

Home Performance areas ~ Stakeholder views ~ Data Publications Re]

Subscribe

‘which now provides 3 new State view for each of the 41 EURD(

Balance ScoreCard Daily Traffic = Daily Punctuality = Daily Operated Schedules

ANSP: | EUROCONTROL Area (MS) * Metric |En-Route ATFM delays per cause Copy all
ear: | 2024
Month: 40~

EUROCONTROL Area (MS)
(January - October 2024)

En-Route ATFM delays per cause per ANSP (January - October 2024)

%

Flights
S0M

number of flights 2
(+5% vs. 2023) .
average number of flights per day 0

(+4% vs. 2023)

ENVRE

En-route ATFM Delays

** Courtesy of ICAO GANP; Courtesy of CANSO publications, Courtesy of Eurocontrol ANSPperformance dashboard
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Future Endeavors

W7 Al & ML use-cases in ANSP Analytics
SANS

gl 3g2Jl @slall iloas
Saudi Air Navigation Services

SEYOND

Noise profile optimization Prediction of expected actual SCH forward capacity and
(flight trajectory optimization) 4D flight routes demand realization prediction

All Flight Paths Analysis
Total Paths: 2899, Intersecting: 240

Histogram of ETAs Testing Set
500
400
, 300
= 200
100
0 100 2000 3000 4000 5000 6000 7000
Seconds
Early prediction of APWs and Al generated safety insights ETD/ETA and Delay
restricted area penetration and ana|y3is aids predication (strategic)

** Courtesy of Eurocontrol publications; Courtesy of NASA publications; some exhibitions from SANS current workloads



Future Endeavors

W7 SANS CO Efforts To Re-design Saudi FIR
SANS Airspace | Project SFAC

aagaull aigall astlall Ciloas
Saudi Air Navigation Services

SEYOND

ICAO PANSOPS

The Civil Aviation Strategy is aiming to achieve and meet KSA ." ' ,-, Realation
vision 2030 which has set target ambitions for air transport: Mnt_‘ etion
r 1 h Enable FUA

OPS Sector

. 7 /fw "
0& T &

v [(B] + T2

330M PAX 4.5 Tons of Air Cargo  +250 destinations, — el

Saudi Future Airspace Concept launched in partnership with ENAV group to re-design Saudi FIR airspace and route structure to increase airspace
capacity, enhance flight efficiency, promote environmental sustainability, and bolster overall safety standards to accommodate targeted ambitions set.

0 Airspace Organization & Management aEnhance Airport and TMA Operations

Q New Integrated Airspace Design
0 ATC Sectorization

Flight Trajectory Optimization Virtualization of Service Provision

O  Parallel Approaches — O ATFM (including AMAN- O  Virtual and remote ATS
g E[Je: Route Simultaneous Departures DMANr{a“CDM facilities
O Dynamic sectorization Q HIRO integration . O Remote Towers Centre
a MSP O RECAT O  Advanced Traffic
O Low IFR Network o TBS Separation Management
O VFR Network and IFR implementation O PBN

O vLL
O RPAS
Q HAO
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The knowledge of anything, since all
things have causes, is not acquired or
complete unless it is known by its
causes

Avicenna

** Exhibit Courtesy of Eurocontrol reports
SANS's Restricted D t

All causes delay per flight (minutes)

292 4.85

Reactionary  Airline

Government

m2021 m2022

)

ATFM
Airport

0.35

Other
Weather

090 0.56 §0.52 088

ATFM en-
route

SEYOND

Totals (average delay per flight)

2021 2022
Primary 56 9.3
Reactionary 36 8.0
Total 9.2 173

NB reactionary delays are generated as a result
of primary delays

4
i BNy

Other Misc. ATFM
Airport Weather



SANS Thank You SEYOND
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Analytics & Data Science : Whussain@sans.com.sa
ATM Operational Performance: mzaitooni@sans.com.sa
Air Space Management: asabughallab@sans.com.sa

SANS CO Team


mailto:Whussain@sans.com.sa
mailto:mzaitooni@sans.com.sa
mailto:asabughallab@sans.com.sa
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