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Maturity Model

Machine Learning
Potential Outcomes Based
on Complex Interactions
What will happen?

When will it happen?

High 4

Prescriptive

PrediCtive |

Predictive Statistics
Patterns & Trends Based on
Forecasting Behaviors & Relationships
Based on History, what may happen?
What is likely to happen based on X?

Monitoring

. Descriptive Statistics
Analysus Describes & Summarizes Data

What happened?
Why did it happen?
Reporting What's happening now?

Bl & Analytics Complexity

Business Value High



Food safety KPIs




Most important food safety KPIs

Most Common KPlIs

Complaints
Nonconformances

CCP monitoring

Waste due to poor quality
Trainings taken

Supplier approvals

Audit scores

Right first time (%)

Housekeeping index
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Food Safety System Verification
Activity 1: Audit Individual Food Safely Programs

| GMP's [l Regulatory [l HACCP

Co0d

Activity 2: Assess Interactions and
Linkage Between Programs

safety
system

bz

g [] [] []

a

i veritication
Sanitation %
Food Safety System Verification f
g
CE
};}
0 25% | 50% 75% 100%
Industry :
g
Performance ]

Figure 3. Food Safety System Verification rating chart.



Comprehensive food safety system

Manufacturing Supply Chain

Comprehensive Food Safety System
GMPs . Regulatory e TTETY HACCP
Compliance Control
KPls KPls KPls KPls KPls
Training Training Tiriiruirsg Traini Training
Dacumantation Docurmgnied Procedunes Documentation Lontrol of Documents D urmntation
Specifications Clepnang Schddulis Plani Registralion Specilicabiong Producl Deseriphions
Process Conbrols Mcnioning Process Filing Tesling Methods Flew Charts
Equipmanl Actions on Deviations Process Authority Documented Procedures | Hazard Analysis
Manulactunng Procedures |  Chemical Contral Inspection Readingss Calibration of Devices Critical Condral Points
Components ling Cleaning Equipmeant Recall Proceduras Inspection and Testing Criticad Limits
Traceability Water Supply Recondkeaping Procass Controts Monfonng
Lot Codin Sawers Auditing Actions on Deviations Actions on Dendations
Storage Facilities Frocess Waslae RAecordkeeping siible Personnel
Buildings and Grounds FRefuse Hamdling Auditing ication
Maintenance Procedures | Recordkesping Record
Wallare Facilities Auditing Auditing
Pest Control
Chamical Control
Vandor Programs
Co-packar ams
Racordkaaping
Auditing

Figure 2. Key performance indicators for rating elements of a food salety system.




Food safety culture




Adaptability
; ‘ Food Safety Foundational Hazard ‘ O O d
3:15'::5: il:’d";:é Stakeholders Accountability N Expectations ‘ Information and
ues and Pur, :
; and Current State Education
Setting Direction Performance ! - ‘ Employee a
Governance — : ; ‘ E ! l
and Expectations Measurment Ay Engagement
Leadership Communication Documentation ~— b ey s C ‘ r e
and Messaging Managment.a'nd and Risk Awareness u t u
Problem Solving
Figure 1: The Five
Learning A
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and Recognition




Example of some metrics identified for the five dimensions

* % of
. % of Nonconformities
* Number of e Food Safety . e Events of resulting from
. _ Nonconformities .
certificates continuous market behaviors that put
. from the same . .
(Food Safety) training plan ) withdrawals Food Safety at risk
Examples suppliers ;
) e Internal e Food Safety * Response to e Information and
of Metrics . o * % of the e . .
communication related activities i verification plan | understanding about
. analysis plan . .
effectiveness performance done failures hazards and risks
evaluation identified in the
organization.




M1: Existence of objec-

Ma: Percent of em-

Measuring Food Safety Culture

M7: Compliance of

M2: Percent of correc-

sy | ooy | "t |

M4: Compliance with

Mean: 4.27

tives and a defined pol- |ployees involved inthe  |workers' food safety tive actions implemented | procedures related to
icy, both at the level of  |preduction/handling of | responsibilities. timely and effectively. | CCP deviations.
purpose and intention,  |foods with high under-
at food safety manage- |standing of your com- | Mean: 4.33 Mean: 4.27 Mean: 4.37
ment system planning | mitment to food safety.
level, risk assessment
level, or company strate- |Mean: 4.32
gic level.
Mean: 4.57
Mo: Top management | M5: Percent of em- Me: Consistency Ma4; Effectiveness of M3: Percent of noncon-
commitment to continu- |ployees involved in the | between proposed strat- |customer complaint formities resulting from
ous improvement, production / handling of | egies and actual actions. |handling procedure. behaviors that put food
foods with high under- safety at risk.
Mean: 4.50 standing of the implica- | Mean: 4.22 Mean: 4.26
tions of nonconformities. Mean: 4.22

Ma: Percent of produc-
tion supervisors with
knowledge of HACCP
methodology (besides
legal obligations).

Mean: 4.29

M3: Investment/exis-
tence of a continuous
training program in food

safety.
Mean: 4.27

M12: Existence of
documents with clear
description of tasks/re-
sponsibilities.

Mean: 4.22

M8: Customer satisfac-
tion (response rate and
customer satisfaction
index).

Mean: 4.17

Ma1: Percent of employ-
ees complying with food
safety training plan.

Mean: 4.22

Table 1. Metrics rated higher by food safety professionals (mean values based on 1 to 5 scale),
Analysis of 180 responses assessing the organizational culture of food safety; 51.1% of answers obtained were from
those at companies with 250 or more workers. Around 71.7% of participants stated that the company where they work/
have worked operated at the national and international levels, and 86.1% were at companies/organizations with the
maost diverse types of certifications in food safety.




How to Develop a Food Safety Culture

Senior management
© Leadership - starting from the top
° Demonstrating visible commitment
© Effective communication of company philosophy and policy
° Ensuring there is accountability from the top of the organization to the bottom
°© Developing employee confidence and mutual trust
° Developing reward schemes including ‘Employee of the Month’” award

° Ensuring all employees are accountable, engaged and understand the value of integrity and
proactivity

° Developing an action plan for the development and continuing improvement of food
safety culture



How to Develop a Food Safety Culture

Communication processes for promoting food safety include:
°© Team briefings
© Staff reviews
© Daily Management meetings
°© Feedback mechanisms
° Newsletters

° Notice boards



How to Develop a Food Safety Culture

Senior management should monitor and measure through reports and trend analysis the degree of
development of the food safety culture by analyzing information including KPIs from:

° Hygiene & Housekeeping Audits

° Internal Audits

°© External Audits

° Non-conforming products

° Environmental monitoring

© Review of implementation plan and numbers trained
° Employee reviews

© Staff surveys on values and culture

© Customer Complaints

© Staff Turnover

© Staff Exit Interviews



How to Develop a Food Safety Culture

All employees should undergo individual food safety culture development which can
include:

° Food Safety Policy

° Food Safety Objectives

° Food Safety Management System Overview

© Job Descriptions

© Job Training

° Employee Briefing

© Individual Objectives

© CCP Controls - Training Procedures & Record Completion
© PRP Controls - Training Procedures & Record Completion

° Employee Review



Food safety charts




Food Safety Dashboard

Online HACCP Logs
Performance Reports

Incidents Hub

@ Home - Equipment Dashboard
Equipment Health Dashboard: VERTICAL CONTACT TOASTER Equipment
v AO Rapid Steamer vAD Jet Steamer vAD
PLATEN TEMPERATURE PLATEN:::;E‘!.POWER te U} w AUX H(E’:"I’YE;J!;OWER

559.8°F 32" 494.1°F 12"
w7 v A O ¥ v A O v v A O I v A O

MOTOR LOAD MOTOR SPEED 24 HOUR ENERGY USAGE 24 HOUR ENERGY COST

67.7" 25690 0.0xwh $0.0
~ v A O v A0 2 «v 4 O “ v A0




Online HACCP Logs

ANALYTICS & ACTIONS

© Identify out of range temperatures

° View food temperatures

Temperature Trend

© Log corrective actions

© Standardize processes across store

. [ ]
locations £ —

N
© Manage workflow & alert settings i p

© Generate compliance & food

safety reports — M




Run Report |

Show 25

Date &

5/31/2018

5/31/2018

5/31/2018

5/31/2018
5/31/2018

5/31/2018

COMPLIANCE REPORTING

Online HACCP Logs

© address internal and external compliance inquiries accurately, organized and in real time.

v entries

Time
Recorded

07:46 AM

07:47 AM

10:23 AM

10:42 AM
10:43 AM

10:44 AM

Event Store

#1 - Opening Carryover Temperature Survey -
New

#1 - Opening Carryover Temperature Survey -
New

#1 - Opening Carryover Temperature Survey -
New

#2 - 10:30 AM Temp Log Survey - New

#2-10:30 AM Temp Log Survey - New

#2 -10:30 AM Temp Log Survey - New

Product Name

Beans & Rice (Carryover) Walk-

in

Bean Mix (Carryover) Walk-in

Chili (Carryover) Walk-in

Cheese (Cold) Walk-in
Cheese (Cold) Steam Table

Chicken (Cold) Burrito Bar

Min Range °
4

34.00

34.00

34.00

34.00
34.00

34.00

Max Range °
F

41.00

41.00

41.00

41.00
41.00

41.00

Search: Enter keyword to search

Recorded Temp ° Corrective
F Action

34.88

34.88

38.12

37.04
39.38

35.6
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Some examples of the Dashboard:

Supplier Compliance Status
Corrective Action Trends
Document Control Status

Supply Chain Food Safety Incidents

Supplier Questionnaire Analysis



Transforming Food supply chain operations
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A Tielytics

Dashboard

SF1 - Availability &
Downtimes

&= SF2 - Efficiency and
production rates

e Yield

My Reports

3} SF3 - OEE and rejects

Q Factory Settings

i gill L) Alaal) Callss

LSl Aaliny 45 giall Al
Maxidll 30a
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Availability and Downtime Dashboard

9 w9 @

5505.52 $ 75.9% —
Direct Labor Availability )
Downtime Cost gz:\a'l:it;:'le Total

Top 5 Causes of planned downtime

2021-11-11 to 2021-11-13

2 4 [ 8 10
Duration (Hours)

(o

20h 26m 18h 26m

Planned Downtime Unplanned

Total Duration Downtime Total
Duration

Top 5 Causes of unplanned downtime

2021-11-11 t0 2021-11-13

ector Defective Or Down

Due To Vmag

2 4 6 8

Duration (Hours)




OEE Dashboard

overall equipment effectiveness

H ] . -
ﬂ | Tilelyhes ” Statistics
OEE - o Last day : 2021-11-15
Dashboard
Last 12 days : 2021-11-04 t0 2021-11-15 OEE
—»  SF1-Availability & @ —— 59.94
i 140
Downtimes 3.76 %
[:_,. SF2 - Efficiency and 120
production rates
gl Yield 100 Availability
= 59 | 72.64
e 80
e - ']
w -y, pe— u = -y
Q) SF3 - OEE and rejects (@] 60 — N -.---l_" -
Q Factory Settings 40 Efflmency
@ G
20 b
-4.79 %:
0 Nov 5 Nov 7 Nov 9 Nov 11 Nov 13 Nov 15
2021
Quality
® 100.00
[}
—e— Bizerba (SF4 - Giveaway) —&— MULTIVAC (SF3 - Quality/OEE) %

—&— Packaging (SF2 - Throughput) === ® Weighted Average




Restaurant Dashboard

Quarter

SOI‘\:’gI’ Restaurant Analysis

for Hospitality Companies

Year

Food & Beverage Revenue by Location

Top 5 Expenses by Account

Revenue YTD
5K @ Budget @ Actual
405K Dept Description g .
575K (3 7?".5_,1("“6'““ F&E - Banqusts & Catering . 2 6 M 1.5M
q g
754K (4.94%) F&B - Qasis Cafe 1 14M
1312K : 5 .
099} @F&F - Nacho's Pub Cost of Revenue YTD 1.05M
e - LOM 0.93M
F&B - Maravil'a 1.86M L.B3M 0.83M
077 - 2
@ F&E - In-Room Dining A 7 M 70M
@F&E - Milan Cafe

o 0.5M
1.436K @F&E -Garden Pool Cafe
9.41%) @F&E - Swim Club Net Income YTD

T,790K (51.06%)] @FAB - Mini Bar
2,308K (15.72%) = 6 76M oM
B et aci Catt = Salaries & Wages Salaries & Wages Salanies & Wages  Service Charge Payroll Taxes
- Management - Server - Cooks

Food & Beverage Revenue By Typ

Revenue YTD-Bud vs Actual

5 Expenses b

Description Budget Actual Var .
oo ——— o | L= S
Lk _ . F&B - Banquets & Catering 10,042,076 7,789,640 -28.9% 5M
o ‘ F&B - Beverage Cart 77,524 74,219 45%
Banguet - Dinner _ 12M ini
F&B - In-Room Dining 871,733 754363  -15.6% }
win= [N - on am .70
: : — F&B - Maravilla 1,891,325 1,371,521  -37.9%
S Hiuor ham F&B - Milan Café 644,868 574,748  -12.2%
B BEngURBESa Y F&E - Mini Bar 111,281 106,366 g% |3M
g Areacfast [ osm F&B - Nacho's Pub 1800546 1435572  -254%
a catering - Ginner [ 074 F&B - Oasis Cafe 2,508,237 2,307,574 BT% | 2M 17M
sanquet - Brea... | o7 F&B - Swim Club 397,186 405,125 2.0%
sanquet - Lunch [N o.5m F&B -Garden Pool Cafe 387,033 437856 116% 09M 0.9M .
Audio Visual [ osm Total 18,731,808 15,256,985  -22.8% s
Bangquer - Rece... - 048 oM -
am 2M F&B - F&B - Qasis F&B - F&E - F&EB -
Banqusts & Cafe In-Reem Maravilla Nacho s Pub
Revenue Catering Dining




Developing advanced
III. food safety reports and
dashboards
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HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW

P = f

Awaiting Investigation (90)

Corrective Action (391)
Curing tanks lksdlkdlkfs diddfsji.

Corrective Action (405)
Left blank

Corrective Action (413)

ot good

Corrective Action (422)

Corrective Action (436)

Corrective Action (452)

Corrective Action (445)

Corrective Action (446)

Corrective Action (460)

Awaiting Action (38)
High Corrective Action (408)

ing R

High Corrective Action (416)

View dfgdtagd

High Room 354 CA (442)

View

High

View

Corrective Action (304)

Comment #1.

Corrective Action (315)
Anything.

Corrective Action (317)

Corrective Action (318)

DEVELOPER

High

Awaiting Review (2)

Corrective Action (301)

Corrective Action (476)

Awaiting Close Out (0)

Corrective Actions

Completed (70)

A for Consumer Complaint 1234 (4 High

Corrective Action (8)
Praduct out of date when purchased-
Cooked Ham. investigate reason for out of
d

Corrective Action (12)

Hair found in product - Cooked Ham:
Investigate compaint....

Corrective Action (35)
Send new copy to Group Head of HSEQ. View

Corrective Action (30)

Consumer complaint re dark product...

Corrective Action (110)
Cleaning defect over.

Corrective Action (5)

Material Bins.

Corrective Action (66)
This is atest

Corrective Action (70)

thermometer.

Lassi Eranen ~

Settings




Monitoring deviations heat-map
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Corrective Action Preventive Action (CAPA) by Risk

© NewDashboard =24

Edit Design

CorrectiveAction Risk: — Select— 3| CormectiveAction Date: From To
CorrectiveAction Status: | —Select— 2 Reset
CAPA by Risk Cumulative Open CAPAs
1]
<
[
< 100
(5}
g
a
J 8
0
« Risk " s, %, > %‘% %J— 3 \L’P,b ‘é/mi; 4‘9\3 &\—’g Q?Q;
< EHgh  «ELow % R % B v % % %
+ [l Medium [+ " None Month & Year
CAPA by Risk & Status
Year of CorrectiveAction Date + CorrectiveAction Risk + CorrectiveAction Status + CorrectiveAction Status Count
1 | 2010 High Completed 1|~
2 Low Completed 1
3 Medium Completed 2
4 2011 High Completed 3
5 Low Completed 2
6 Medium Completed 8
7 | 2012 High Completed 3
8 Low Completed 3
9 2013 High Completed ¥
10 Low Completed 8
1 Medium Completed 11
12 None Completed 1
13 2014 High Awaiting Investigation 2
14 Awaiting Review 1
15 Completed 5

16 Low Awaitina Action Details 4




supplier dashboard

* Approval Status Suppliers by Country
Trin
Fabse:
Number of Suppliers
F] ]
Suppliers
. |Suppiler PostalAd- a
Supplier Name = Supplier Approved dressCountry] a Supplier Link 2

o= a8 AA Supplier True United States WView
Alipure Ingredient Providers True United States View
1 3 besn company True Unized States View
iy ﬁ:-u[u'.'uljll DNS Corp, Aoaditives Ltd. True United States View
Finefood Suppliel True United States View

Food Link Ltd. True ed States

Green Acres True United States
JJSavege True United States View
Nastional Suy True View
(] 188 Newsark Ingredients & Chemicals Lid True e Stales View

Pormac True vd States
Surepak Inc. True ted States Wiew
& Salt LLC Trur od States Virw
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Food Safety Terms

Allergen is any normally harmless substance inside the food that causes an allergic reaction for people. In different countries, there are different allergens defined—for example, 14 in the UK, 8 in the US. More than 2 million people in the UK
experience food allergies each year, and the number is rising every year.

Allergy notice poster is an informative poster for your kitchen team to display. Your kitchen team will see at a glance all major allergens and the risks these allergens involve.

Bacteria are single-celled microorganisms like Salmonella, Campylobacter, and Escherichia coli. Those are among the most common foodborne pathogens that affect millions of people by causing most of the foodborne illnesses in the world.
Biological hazards are microorganisms such as bacteria, molds, and viruses. Pathogenic microorganisms can cause a threat to human health because they cause most foodborne ilinesses.

Celiac is a reaction to a protein fraction called gluten. It's found in wheat and wheat-related cereals such as rye, oats, and barley. As gluten is widely used in processed food, allergic people are in trouble trying to avoid it.

Cleaning checklist is an important part of your HACCP plan. It is a list of all the surfaces and activities that need to be cleaned and is divided by the frequency. The cleaning checklist helps you and your team to stay organized on your cleaning
tasks.

Cleaning schedule occurs when bacteria spread between food, equipment, and work areas. For example, bacteria can spread from raw ingredients to the finished product when equipment and utensils are not segregated appropriately.
Preventing cross-contamination is a key factor in preventing foodborne illness.

Consumer advisory is a written statement for your customers about the food safety-related risks when eating raw or undercooked food. The customer advisory statement protects customers who are especially vulnerable to foodborne
iseases, for example, the elderly, pregnant women, toddlers, and people with compromised immune systems.

Cooking temperature chart helps your team to remember all necessary temperatures when cooking. A core temperature inside the food is crucially important to prevent foodborne illnesses and to protect your company.

Critical Control points (CCPs) are steps in your food business process where you need to prevent or reduce food safety hazards to an acceptable level. Critical control points exist at every stage of the process, starting from ordering
ingredients, ending up with serving the products.

Decision treeki)? aI part of your HACCP plan, a sequence of questions that help to determine whether a particular production process step is a Critical Control Points (CCP) or not. It helps to prevent or eliminate a food safety hazard or reduce it
to an acceptable level.

Delivery control means monitoring your incoming goods to prevent food safety hazards. The monitor should always include the temperature, labeling, packaging, product characteristics, and condition of the delivery vehicle. Always record
your monitoring.

E-learning is an online training course that delivers all essential information on food safety, hygiene, and HACCP. Very common in innovative countries, like the US.
Flow chart, also called a HACCP flow diagram, is a pictorial representation of all your production processes. It represents all the steps your raw materials go through before becoming a finished product in your menu.

Food allergen poster helps your team to easily remember all significant allergens that cause 90% of all food allergies. It’s important to display food allergen posters in your workplace - so your kitchen team will see at a glance all major
allergens and the risks these allergens involve.

Food fraud is when a food manufacturer intentionally deceives its customers about the quality or the contents of the food. It can be altering, misrepresenting, mislabeling, substituting, or tampering. Food fraud is usually motivated by profit.

Foodborne illness, also known as food poisoning, is any illness resulting

from consuming food contaminated with bacteria, viruses, parasites, or chemical substances. Shortly, a foodborne illness is a disease that is transmitted to people b
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SAP Business Intelligence Zoho Analytics

Oracle BI Sisense

Microsoft Power BI Looker

MicroStrategy Clear Analytics
Datapine Tableau

SAS Business Intelligence Domo
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RACI Example

Aclions fir the Roles and Responsibilities

Focus Area Rita Bob Sue Tom Dick Harry Sally
Strategic Plan R+A | CA | | | |
Leadership
Development R+A C CA | I | |
Saerne R+A ! ca ci | | |

Masterclasses

Commissioning

external R+A C | CA | [ |
consultants

Strategic

Measurement ReA . . . I . .
Professional

Development R+A C - | I | VC
Change Agent R+A | ch | | | |
Programme



e)d) dodw § Power BI Ll jasv

£ 3092 Ayl UL ki
SULII Js1s blells OlalesYl ) o

dudseb] OULI) 045 (0 3

Syl LA G=ile ] Jgooll dsgu 5T OUL) Jem
de s Oly),8)) SE3Y Gudadid] ¢ pabl HLS es

de giid) ShloY) e lyolusciwd dgpuwn GBI 3yld) oo $56



£

Ll

46



L2Vl delio § AV ol Gudas

O Wbl w13 L O935ebly Jadly asucd) deoed ] et iloeie e Cdlall puds § O ,8d) Jﬁ’l elx«.” Jelo selud ol uSwe‘ ©
)A.QJI Y L,Umg d.AsLQMAJl
lgtsiy LHaEY 5,8 .2
el e dbly)l S 5865 e OIS il aslun Lo « Lty dasbY) 3,40 doylall ddasdl 2281 pod) Y1 elsedl Jslod) oSg ©
gyl 4.«1@.9 & 39 & i)
asladl dleo .3
SSUI Gle 8 Olagd) wadiud « 85 daob oo d3lA) e Blasdl LoVl Bl lois dlsd e Gls dual Cadawd) dedasl culs ©

fl]a.z]l J..)Ja:.J Le.nldow.ul OSg L,Jl SLLJIL Jl’l ol Oleyles wg3d dgall 398 Olgll )lxw.wl” O podl U.cLJo.oyl
WOlusd) @ flxla)l Oloseg

@IJ-U )iﬁh-“’ A4
dzs] OUL) plastal U3 am 5Sig oailoLimls sosdl Folu wadoss Julot) JYI el L5 plusetal B3EY) jupe0 OIS0 (Sg ©
Lyl 8oL e &Sl aeluds ulpb.o}!l s U,..b daase Olxte gaual

M,U o0« ool lde e o8l Jdiud] § bl (40 093 Lo/ CUJ_CSN deluo § JBH @J&Jb U_cLJa.oBH SO ¢ Jgd) L,_qu
09 yitus Josy &LM»BU ul.u.o.Jl ol & de puy LASSS gl Ml.&xﬂ Slgh! &9 gual O id dwsd d.al.zU



Seasdl alsdll plul e 38V dodlw (e Sl diy b




EWEIINES] oolel e LIV dodlw oy LaisSd) dis b

(b)

la}




onts

" Machine
Learning

Deploy date
Visualization

Build Data
model

lequirement

-

r
Re quire

€JAMS Information wealth model

ROVANCED MRANAGEMENT SOLUTIONS

Information wealth mode|




Contacts \-f

Email

alaa@amsol.ca

WhatsApp / Telegram
+1-(519) 200-5565
Website

https://www.amsol.ca/food-safety-bi/

https://academy.amsol.ca/

|
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Teacher Categories Review
AMS ACADEMY DATA ANALYTICS WYTWWT (0 REVIEW)

Requirements d & 2 Quizzes

11111
JUCHK

https://academy.amsol.ca/courses/master-data-analytics-with-microsoft-power-bi/
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ALAA ABDULHADY )

PROFESSIONAL EXPERIENCE

Developed short and long-term strategy, initiatives and key performance indicators for organization structure for
petrochemical construction company resulting in new strategy

Assessed and coached leaders on organization in manufacturing, construction and publishing industries

Developed organization structure for Makkah high commission authority

More than 30 years in managing, developing and implementing application at various industries include Financial, Military, Oil
and Gas, Human Resources, Government and Engineering.

Certification

Certified IBM Artificial intelligence engineer

Certified IBM Artificial intelligence professional engineer

Certified Strategic Planning and Performance Management Expert (SPPME) from Performance Institute at Arlington, VA

EDUCATION

Advanced Business Analytics Specialization from University of Colorado Boulder

Human Resources management from Carlson School of Management at University of Minnesota

Data Analysis and Presentation Skills: the PwC Approach from PWC

Business Metrics for Data-Driven Companies from Duke university

Masters of Business Administration with Distinction — Strategy Management from Maastricht School of Management,
Maastricht, Netherlands www.amsol.ca
Engineering Bachelor’s Degree from Alexandria University, Faculty of Enaineering, Alexandria, Eaypt



