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EMPIC-EAP®
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Who and What is EMPIC

A German company founded 2001

A standard software solution

for aviation regulators

An integrated system that

collects all necessary data to handle
Aircraft registration
Personnel licensing and their medicals
Organisation approvals
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Surveillance obligations (audits, inspections, evaluations)

etc.
Huge repository with > 500 database tables

25 clients all over the world
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EMPIC-EAP®

The Standard Software
for Aviation Regulators
Everywhere
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Data Integration at the
Compliance Level

An excerpt from the regulation data model

What kind of data we record and evaluate

ISTARS iUG/01 18/Dec/18 4



EMPIC-EAP®

The Standard Software
for Aviation Regulators
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Regulation structure

Administration of Regulations

H i e rarC h i Cal re g u I ati O n O(3100/3100) .;}‘A Atticle | Comments | Finding Texts | Classification

v 7 TR

@ Part-CAT (Amcit 7) Activit.. || ¥ ke Activity Types | g .

Stru Ctu re ¥ | L] Part Part-CAT AMNNEX IV, Commercial Air Transport ( v g ops
¥ |4 Subpart A GENERAL REQUIREMENTS g CAT - Commercial Air Tranps

¥ | Section SECTION 1 Motor-powered aircraft

W'th t f [d) CAT.GEN.MPA.105 Responsibilities of the corr
I I I I an ag e I I I e n O |l CAT.GEN.MPA.110 Authority of the command
| L] CAT.GEN.MPA.115 Personnel or crew membe

am e n d m e ntS L) CAT.GEN.MPA.120 Commen language

|L| CAT.GEN.MPA.124 Taxiing of aircraft ¢ 5
|| CAT.GEN.MPA.125 Taxiing of aeroplanes

[axonomies at regulation e
|| CAT.GEN.MPA.135 Admission to the flight cre
|| CAT.GEN.MPA.140 Portable electronic devices

S e Ctl O n S |L| CAT.GEN.MPA.145 Information on emergency

|| CAT.GEN.MPA.150 Ditching -- aeroplanes
|| CAT.GEN.MPA.155 Carriage of weapons of wa

ACthlty types || CAT.GEN.MPA.160 Carriage of sporting weaps

|L| CAT.GEN.MPA.161 Carriage of sporting weap:

- - || CAT.GEN.MPA.165 Method of carriage of pers Classifi.. || u:-:ﬁ Aircraft Ty
Oversight categories 0 CATENMPA 170 Aot s T N e L

Groupi... J .

|| CAT.GEN.MPA.175 Endangering safety ¥ o Oversight Categories
|| CAT.GEN.MPA.180 Documents, manuals and i £ 2 - Manuals

" T b e [ 6 - Release of flight/dispatch
L) CAT.GEN.MPA.185 Information to be retained

|L| CAT.GEN.MPA.180 Provision of documentatio
|| CAT.GEN.MPA.195 Handling of flight recorder
|| CAT.GEN.MPA.200 Transport of dangerous gc
U] CAT.GEN.MPA.203 Ajrcraft tracking svstem = >

3

@ New Regulatio... 121 New Article (F5) 1 History fij Delete 4 Close
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Planning scope of surveillance

Regulation —
Requirement set i

Scope of Surveillance

. . Filter Settings @ @K & Selected only
B u I | d Sets Of ap p | I Cab | e Always show selected items .. Regulation A Status

» Regulations (490 selected) CAT.OP.MPA.110 Aerodrome operating @ Acti..

re q u I re m e ntS » Expositions (0 selected) "] cAT.OPMPA.140 Maxim istance from an adequate aerodrome for two-engined aeropla... @ Acti...

» Activity Types (0 selected) 0 Ground proximity detection @ Acti...

Plan Surveillance Checklist

ORO.AOC.120 Approvals to provide cabin crew training and to issue cabin crew attestations () Acti..

- - » Grouping (0 selected) S
A I I I u tl p e q u eStI O n S p e r v Classifi 3 selected) ORO.CC.110 Conditions for assignment to duties @ Acti...
assificafion
| ORO.CC.115 Conduct of training courses and associated checking @ Acti...
re q u I re m e nt 3 PO W1 6RO.CC.120 Intial training course @) Acti..
¥ o0 pirer : ~
“Iu_Al‘CIaﬁ Categories -' ORO.CC.125 Aircraft type specific training and operator conversion training @ Acti...
|5 A - Aeroplane w1 .
= . ORO.CC.130 Differences training @ Acti..
- |*'s| H - Helicopter =
Scope of Surveillance o
[ 8 - Ballon _ ORO.CC.140 Recurrent training @ Acti..
v q“j Qversight Categories -' ORO.CC.145 Refresher training @ Acti...
Regulation based planning v P Ee— o
- 4 2 - Manuals _ ORO.CC.215 Training and checking programs and related documentation @ Acti...
°%5) 3 - Training = ) .
— OROQ.CC.250 Operation on mare than one aircraft type or variant @ Acti...
- - |#5) 4 - Crew records —
P an n I n g Wlt t e e p O - - - > ORO.CC.255 Single cabin crew member operations @ Acti...

» Comparative (0 selected) | ORO.FC.100 Composition of jight crew @ Acti... ~

taxonomies .
5/ OK (F10) XK Cancel (F11)
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Survelllance checklist

Finding linked to regulation s 0001017

Customer No.: 10104 Planned Date: 17.03.2014-29.03.2014
Person/Organisation: Flight Technics Ltd., Base Station Nuremberg EDDN Carried out Date: 17.03.2014-29.03.2014
D u e d ate an d d u e d ate General Ratings TEX Participants Agenda
Checklist Outcome Comments Activities Free Texts Document Folder Progress
eXtenSIOnS traC kl ng Corrective Action Plan due by 4
Show Text for Regulation Filter by Agenda (all) v
H an d I i n g Of Status Due Date  S.. * . _ Re_gulatic_m_ - Question i
1 1ol 17.07.2014 D 1 145. A35(d) Continuation training Training Plan §
. . @c 17.06.2014 2 145. A42(a) Components Classification & Segregmq Supplier?
Correctlve actlon (V2R ] 17.06.2014 3 145, A.85 Changes to the organisation 1.10 Does the organisation notify the SCAA prior to any .
# 4 145. A.80 Limitations on the organisation 1.9 Does the organisation only maintain aircraft or comp...
Correctlve actlon plan (CAP) ~ 5 145. A85 Changes to the organisation 1.10 Name of organisation, location, AM, NPH, facilities,...
™ 6 145. A.95(c) After receipt of notification of findings Has the organisation defined a corrective action plan for... |
Root Cause anal SlS RCA %} 7 MD M.A402(a) Maintenance performance requiren Maintenance performance?
y ( ) ¥ 8  MD M.A402(f) General verification after completio completion of maintenance?
9 ME M.A504(a) Definition of unserviceable compor unserviceable component
etC . ™ 10 145, A30(a) Accountable Manager 1.1 Does the AM ensure that all necessary resources are a...
¥ 11 145, A30(b) NPH's 1.3 Has the organisation nominated a group of persons ...
T ] 12 145. A30(c) Quality Manager 1.4 Has the AM appointed a person responsible for the ...
R CA + D u e d ate exte n S I O n S = 13 145, A30(d) Man-hour plan 2.22 Does the organisation have a man hour plan?
| 14 145, A30(e) Competence Assessment 3.14 Has the organisation established a control/compete...
o] P P P T e A S T TR PR P T I .

A bit better than black&white S ,
Add Templates Plan Checklist S Add (F5) ,/ Edit Sort Order

Can be used in Compliance Qe || Mrisoy | Morer | Fciose 61
Performance measurement
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Regulation links

any Aviation

Object

[ Enforcement

[ Suspension
[ Exemption ]

Certificate

ISTARS iUG/01 18/Dec/18

The Obvious

Regulation

Compliance
Branch

Applicable Competency
Req. Sets (Skill Training)

Surveillance

Activity Inspector

PBO Attribute

RPBO

Finding Indicator

Due date Corr. Actions
(+Extensions) (+Rejections)
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Regulation:
Ad Hoc report

=

Rules Dashboard Ad Hoc View

=y = i .

Filters

Ad Hoc reports can be
compiled by medium

Rules Overview

Measures Compliant Regq. Compliance Rate (Sum) Fi. Level 1 Fi. Level 2 Due Date Ext. Rejected CARCAP Exemptions Partial Susp. Full Susp.

Skllled users- Rule Root Name Rule Reference
. Aerodromes Totals 15 62.5 % 0 9 o o 1 0 0
InCIUdeS' EASA 145 Totals 2,720 94.22 % 0 138 49 30 0 1 0
Compliance Rate EASA 147 Totals 570 95.96 % 6 18 0 0 0 0 0
Findinas EASA 21G Totals 0 0.0 % 0 0 0 0 0 0 0
g_ EASA MB Totals 0 0.0 % 0 0 0 0 0 0 0
Exemptlons EASA MC Totals 36 80.0 % 0 3 0 0 0 0 0
Suspensions EASA MF Totals 0 0.0 % 0 0 0 0 0 0 0
EASA MG Totals 0 0.0 % 0 3 0 0 3 0 0
ORA.ATO Totals 12 57.14 % 0 0 0 0 0 3 0
ORA.FSTD Totals 0 0.0 % 0 0 0 0 0 0 0
ORA.GEN Totals 15 41.67 % 6 6 0 0 0 0 0
Part-ORO Totals 10 71.43 % 2 2 0 0 0 0 0
. Totals Totals 3,378 92.98 % 14 179 49 30 4 4 0
Results may raise
questions like:
Why does this part of Insufficient industry performance?
the reg. show so many Regulation too hard to follow?

findings and/or

exemptions? Poorly written regulation?

ISTARS iUG/01 18/Dec/18



Regulation:
Ad Hoc report

Expand by
regulation

Start investigating at
the detail level

=

ey E.

Filters

Rules Dashboard Ad Hoc View

« >0 |75 E H|

Rules Overview

Measures Compliant Req. Compliance Rate (Sum) Fi. Level 1 Fi. Level 2 Due Date Ext. Re d CARCAP 15 Partial Susp.  Full Susp.
Rule Root Name Rule Reference

Aerodromes Totals 15 62.5 % (1] 9 o [1] 1 o [1]
[E EASA 145 A0 o 0.0 % V] o o o o V] o
A.15 0.0 % 1] o o o o 1] o

A.20 20 80.0 % o 5 [} 0 0 o 0

A25 2 100.0 % 1] o o o o 1] o

A.25 (a) 30 100.0 % V] o o o o V] o

A.25 (a)(1) a 0.0 % o a 1] a a o 1]

A.25 (a)(2) 0 0.0 % o 0 [} 0 0 o [}

A.25 (b) 20 80.0 % 1] 5 o o o 1] o

A.25 (c) 45 90.0 % 1] 5 o 0 0 1] 0

A.25 (c)(1) a 0.0 % o a o a a o i)

£.25 (c)(2) 0 0.0 % 0 0 0 0 0 0 0

A.25 (c)(3) 1] 0.0 % 0 1] o 1] 1] 0 0

A.25 (c)(4) [} 0.0 % o 0 a [} [} o [}

£.25 (c)(5) 0 0.0 % 0 0 0 0 0 0 0

A.25 (c)(6) 0 0.0 % 1] 0 o 0 0 1] 0

A.25 (d) 25 83.33 % o 5 1] a a o 1]

A.30 o 0.0 % V] o o o o V] o

A.30(a) 35 100.0 % 1] o o o o 1] o

A.30(a)1 0 0.0 % o 0 [} 0 0 o 0

A.30(a)2 0.0 % o a o a a o i)

A.30(a)3 o 0.0 % V] o o o o V] o

A.30(b) 30 100.0 % 0 1] o 1] 1] 0 0

0 a0 0 0 0 0

—~_ - - A.Soibi‘.l — a - - - ae% . - ~ -— — - - — - —

ISTARS iUG/01 18/Dec/18
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Regulation:
compliance
dashboard

(mock-up)

Common dashboard for

+  Executives

* Management
* Analysts

* Inspectors

ISTARS iUG/01 18/Dec/18
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Part-Mm

Part-145

145.A.30

(a)

(b)

O]

NAA.145.001
NAA.145.002

NAA.145.004
NAA.145.003

145.A.35

145.A.40

145.A.42

145.A.45
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Part-CAT
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Air Crew
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8 (]
o 2 I
; A
Q w e o
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1311 91% 23 245 66 14
134 2 1
1 3
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1 5 0
1 20
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1 0 2 0 0
1 10
1 0 1
0 0
\ 1 20
\

Drill Down into

Certificate
MNAA.T45.001
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Regulation: o2 s 2|z
dashboard per R I 8 2|5
certificate A K 853
(mock-up)
;?]zecz?;]n;f:g?(?e[;gtead Finding Register A " Date Level Text ..
further by 145 A 40
* Number of outstanding ' 145 A 42
findings ' 145.A.45
* Number of overdue l | | | | | | | | | | |
findings
. Number of visits List of Exemptions Reg. Date Text
* Number of change 1:2’:’32
applications per year | | | o | | | | | | | | |
+  etc.
List of Suspensions Reg. Date Text
Highlight: . 145.A.40
- Although build from an ﬁgiﬁ

external Bl engine,
single data records can

be opened in EMPIC iISTARS iUG/01 18/Dec/18 12



EMPIC-EAP®

The Standard Software
for Aviation Regulators
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Certificate
centric

Criticality Matrix

dashboard
Status of certificate "4 Draft Active Inactive
L(25/25)
. . [ Aops |
Usi ng similar data as the Air Navigation Service Provid.. AOC (EASA) High Risk SPO EASA Part-145 Approval EASA Part-147 Approval EASA Part-MG Approval A
compliance dashboard f
bUt thIS tlme a hardCOded [ ®NAAAOCO106 (8/8) | T NAAMG.0106 (0/0)
cross-table
- % NAAAOCO110 (1/1) ~ NAAMG.0010 (0/0)
«  Certificate holder vs. : : l }
+ Certificate type T EsAATO0 00
F NAA.145.0030 (0/0) F EASAMG.0030 (0/0)
[ o NAAt45.0008 (2/3) || o NAA147.0008(2/2) || o NAAMG.0008 (0/0) |
Open in the software from ([ ZnNAA1450181 (57 ) [ F EASA147.0001(0/0) | T EASAMG.0024 (0/0)
this view s
- obe Aeronautic ARG 0002 (0/0)
«  Certificate holder o ron e (19070
- Certificate type it 2012005
Rev.: 3 (Draft)
° Llst Of Survel”ance * NAA145.0444 (0/0)  Findings: 5 open, 7 in total
activities '.‘ EASA.145,0000 (0/0)
* Finding register o |

iISTARS iUG/01 18/Dec/18 13
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EMPIC-EAP®
The Standard Software
for Aviation Regulators
eeeeeeeeee

Data integration through compliance
data

* Regulation links many
different areas and aspects
in EMPIC

Regulation

aS

Tax()nomy  We can look at the
regulation as being a big

taxonomy system itself

ISTARS iUG/01 18/Dec/18
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From Compliance Based (CBO)
to
Risk and Performance Based
Oversight (RPBO)

iISTARS iUG/01 18/Dec/18 17



EMPIC-EAP®

EMPIC.
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RPBO Iin nutshell
If that’s possible

CBO

Rigid oversight programme or MSP (master surveillance plan)
Every service provider is treated the same way

Frequency and/or scope of surveillance activities are more or less
fixed

RBO

Oversight programme is adjustable
Collection of information (safety reports, SPIs, previous audits)
Analysis and prioritisation (planning frequency and scope)

Conduct on-site audit (prescriptive regulatory + performance
checklists)

ISTARS iUG/01 18/Dec/18 18



EMPIC.

EMPIC-EAP®

Software
for Aviation Regulators
eeeeeeeeee

RPBO in EMPIC

So what does P mean in RPBO - for EMPIC?
Measurement of performance as objectively as possible
Using existing data and dedicated assessments to build an

ORP (Organisational Risk Profile)
OSC (Organisational Safety Culture)

What does R mean in RPBO - for EMPIC?
Risk based Planning

And what i1s O?

Assess the service provider on-site with
Compliance checklists

Performance checklists \STARS iUG/O1 18/Dec/18



EMPIC-EAP®

The Standard Software
for Aviation Regulators
Everywhere

RPBO

Framework

Risk and
Performance
Based
Oversight

ISTARS iUG/01 18/Dec/18

Evaluation

_ Assessment

Sources

Decision making
& Planning

o =

— |

EMPIC=—

| MSP

DoOD0000d
00000000
00000000

manually

B N
b
o
= 14 114 17 117 124
S |12 15 115 18 118 125
5 3 16 116 19 119 126
= . .
A___A Al A A ~/
— A
]
7 0
o FSE 1 FSE 4 =% | SE1sE4 SE 7
& FSE 2 FSE5 ‘S0 | SE2 SES SES8
- FSE 3 >E | SE3 SE6 SE9
~ o
] 3 =
L v w

non-EMPIC
(interface)

(o o T o o
00000000
00000000

manually

MSP controls Loop Ba

(MSP = Master Surveillance PI

Formula?

Compliance
Checklist

Reg 1
Reg 2
Reg 3
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PBO data collection

Collecting different types of (raw) data
Facts (e.g. number of employees, fleet-size)
Assessed and rated surveillance elements (checklist)
Extracting existing data from EMPIC-DB

Various data collection methods
Manual input by inspector (checklist)
Use data from EMPIC-DB using QuerySynthesizer

Build ORP (organisational risk profile)

Compliance history (results of previous certification and/or oversight)
This is data from CBO!

Specific nature of the organisation
Complexity of its activities
Operational risks

ISTARS iUG/01 18/Dec/18
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PBO data collection

Automatic: Timer based snapshot data from the
database into PBO attribute (no manual data entry
needed):

Number of findings
Number of aircraft
Number of aircraft types
Number of approvals held

Manual: Assessment through “Word Pictures” in
checklist

Maturity of management
Level of outsourcing

ISTARS iUG/01 18/Dec/18 22



Where does RPBO and CBO connect?

Give and Take in both directions

Give
« CBO is a good data provider
» Feeds into the Organisational Risk Profile
Take
* RPBO is the way to control what happens during CBO (Cycle,
Content,...)

« CBO will remain a base line oversight method

Technically at data level

« Link regulation to a PBO attribute
 Via applying the same taxonomies to regulation and PBO attributes T resoigana

I CBO Receptor

Evaluate how CBO and PBO results correlate

ISTARS iUG/01 18/Dec/18 23
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Organisational Risk Profile, bar chart ranking

| Bar Chart (AOC IE-CAA) - =N

Evaluation Details

¥ Service Provider
Service Provider tica, Base Toulouse

450 o '
400 '
No.

350 . o .

e Organisation
300 [ﬂ Copy Content to Clipboard s 9
= [ Indicator Trend Chart S K(57/57)
200 Name Description Value Observed on | Delta
= . ¢4l Open Service Provider ¥ RP.1 Complexity of Fleet (AOC) 72.0% &

100 W ——— — 100 |E: Age of the Fleet (AOC)

Age of aircraft in ... Some aircraft over 15 years.. 21.09.2016 A +3

30 - . - . . . - - - . - 101 IE: No. of Aircraft types - piston, je... 3 or 4 types of aircraft ope... | 21.09.2016 A +1
0 i . g Y E - ) 2 ] o A L T . 102 IE: The Fleet is of a single specifica... Multiple exceptions to IPC ... 21.09.2016 P
é- i = E ia: % % % %’; “;U‘ i 5' E 103 IE: The Fleet has aircraft previously... Fleet contains a mix of new.. 21.09.2016 Sy -2
; éj :;j ; i g é g % é ;i ;3: %‘ 104 IE: The Fleet is not supported by t... Aircraft manufacturer has n... 21.09.2016 N -1
:f g é g g E 92 # ; g J ; » RP.2 Complexity of Operation (AOC) 57.5%
g é U; @ Z{u U; ; g ‘;‘ 5 : * RP.3 Complexity of Maintenance (AOC) 65.0%
% - § E' E E [; L_:u » RP.4 Competency (AOC) 70.0%
= 2 = » RP.5 Financial Performance (AQC) 52.0%
& 2 ¥ RP.6 Rate of Change affecting Person... 80.0%
M RP.1 Complexity of Fleet (AQC) RP.2 Comply 600 IE: Recent change in company org... Introduction or removal of.. 21.09.2016 A 43
M RP.5 Financial Performance (AOC) Il RP.6 Rate of 601 IE: Changes in Management struct. Significant reduction of ex..  21.09.2016 A +4
< 602 IE: High or low Staff turnover esp. ... One senior person has hel..  21.09.2016 A2
¥ RP.7 Safety Performance and Culture ... 61.18%
700 [E: SAFA Score (ADC) SAFA < 1.00 21.09.2016 N -3
701 IE: Rate of Accidents and Serious i... Rate is favourable with oth..  21.09.2016 A +1
702 IE: Level of non-compliance findin... Rate is increasing 21.09.2016 = +0
703 IE: Occurrence Reporting Rate (AO... For Other\n Continuous d... | 21.09.2016 Ny -1

9 Close (F11)
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Risk Based Planning (not yet in EMPIC)

The MSP is developed using a risk-based approach with the
following set screws

Frequency of visits
Oversight period
Number of visits

Content of checklists
Focus areas
Depth of oversight

Resources
Distribute the available inspectors

Difficult to Implement: transform into a plan what you see in the evaluation

report/dashboard - in a formalized way. But there is no formula!
ISTARS iUG/01 18/Dec/18 25
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EMPIC Interfaces / Data Sharing

Data export from EMPIC via QS WebService

Everything from the database is available through our
QuerySynthesizer (QS)

If YOU want access to data from the NAAs using EMPIC...
EMPIC is not the owner of the data, you must ask the NAAs

Importing or connecting to data outside EMPIC
For the sake of Integrated Dashboards, how to continue?
SPIs,
Flight hours of pilots
Flight hours of aircraft
Generally: globalised aviation, who has the data?

In other words: collect or connect to avoid a fragmented view?
iISTARS iUG/01 18/Dec/18
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EMPIC-EAP®

The Standard Software
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Everywhere

Possible Cultural Change in the NAA

Integrated Dashboards — Integrated NAA

EMPIC=—

mmed  TOday (exaggerated)

» Monthly report prepared by a group of analysts

» Handed out to upper management — meetings, discussions, decisions

* Management informs inspector what to do

* Inspector hasn’t seen the analysts’ sources nor all the reports, doesn’t understand “why”

sl  Benefits of Integrated Dashboards

* Management does not have to wait until Friday
» Analysts can do the real cool stuff
* Everybody has access to the same information

a1 NEe New NAA

» Reasons for decisions are transparent

* The inspector sees what his input is used for, complains less about all the data he has to record
* Various views are based on the same data

* This data is living in a system that represents the single place of truth.

ISTARS iUG/01 18/Dec/18

27



EMPIC-EAP*®

EMPIC.

Software
for Aviation Regulators
eeeeeeeeee

Cost to collect data

Questions:

What justifies the efforts to collect and process data (not
speaking about mandatory reporting here)

Manual recording, processing...
Evaluating, transferring the outcome into new plans

When do you demonstrate/proof that the data was useful
In the end?

How can an NAA “push” the industry to report or transmit
data outside mandatory or voluntary reporting (operational
data, e.qg. like flight hours)?

Build data interfaces, automate where possible
But even interfaces cost (development, operation..,s) |
ISTARS iUG/01 18/Dec/18
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Conclusion

All stake holders involved in safety oversight

* From the Director General
* To the inspector

Should have access

» To the big picture of the national aviation system
» Supported by visualization of aggregated data in dashboards

EMPIC believes this is best achieved

» By avoiding media discontinuity
» And giving access to built-in dashboards within the Safety Oversight Management System.

ISTARS iUG/01 18/Dec/18 29
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We are happy to discuss your
guestions!




