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Consultant (warning?).

Theory of Constraints specialist. 32 years of ToC experience. Started working with the
founder Eliyahu Goldratt in 1986.

Started his Lean journey in 1984, 34 years ago. "Implemented" >200 times.

Author of the very boring but bestselling French textbook about ToC in manufacturing
Le Management Par les Contraintes.

Author of numerous articles. Over 10 conferences a year worldwide on these subjects.
>30 years of experience helping over 200 companies in all industries.

Administrator of several LinkedIn discussion groups. Creator of the French website
management-par-les-contraintes.com and curator of several ToC and "ToC + Lean +
Six Sigma'" news websites.

>15 years of experience in major consulting firms.

Founder and CEO of Marris Consulting based in Paris, France. Founded in 2004.
Motto: Factories, People & Results.

Linked T3] You [}  Scoop.'[!}
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The Theory Of Constraints gained its global recognition because of the success Tij
of the best selling “business thriller” The Goal by Eliyahu Goldratt o

© 2018 - Marris Consulting
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Over 7 million copies sold in 30 languages. Mandatory reading in
most universitiecs/ MBAs/. ..

Written by Eliyahu Goldratt the founder of ToC with Jeff Cox.

The first book of its kind: a novel to explain a new approach to
management.

Chosen as one of the 25 most influential business books by Time
magazine in September 2011.

Used by Jeff Bezos, Amazon.com CEOQ, to build their Supply Chain
and redefine the company's goal.

New graphic edition in 2017. F!-JEHUM-DRAWS

Eli Goldraw has been
described by Fortune
as a4 “gura to industry™
and by Business Week
as a “genius. His book,
The Goal, is a gripping
fastpaced husiness
novel.

“Goal readers are now
doing the bestwork of
their lives.”

Success Magazine

“A factory may be an
unlikely setting fora
novel. but the hook has
been wildly effective...”
Tom Peters

Required reading for
Amazon's management.
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Focus on improving the system constraints that determine the overall performance o

It is no longer possible to distribute work equitably:

organizations are necessarily unbalanced

= Companies (factories, engineering departments ...) and other organizations VAV AVAVAVAAAY
inevitably have unbalanced capacities.

= Annual budgets pretend to balance organizations but they don't succeed. AEAALA
= There is always a constraint somewhere in the system. m
v

= One hour lost on that constraint (the bottleneck)

= one hour lost for the system = one hour of lost sales.

= One hour gained on a non-bottleneck is an illusion. A non-constraint must only
work according to the constraint's requirements.

= Adual view is mandatory: different rules for constraints and non-constraints. A
| A |

The sum of local optimums is not equal to the global optimum
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ToC controls production flow with the Drum Buffer Rope (DBR) mechanism o
. Drum _
'~ . Pl
Bottleneck
Non-Bottlenecks Resource Non-Bottlenecks
Raw Finished Goods ‘
Materials

Defines when to release

work into the system Protect the bottleneck and
(prevents from excess WIP and its ~ Sales (sales throughput and
associated COStS) on-time dellverles)

We will find a similar mechanism in ToC's project management approach.

One of the key ideas of ToC is to use buffers to protect the bottleneck against variability.
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The 5 steps of ToC's continuous improvement process o
1. IDENTIFY the system's constraint(s). Easy Ia,daiin:production
but not in projects
2. Decide how to EXPLOIT the system's constraint Without investments
in $ or in time
3. SUBORDINATE everything else to the above decision. The most
difficult step
4. ELEVATE the system's constraint With investments
in $ or in time
5. WARNING!!!!
If in the previous steps a constraint has been eliminated, Or choose the "best"
go back to step 1, constraint of the system
but do not allow INERTIA to become the system's constraint.
Note: Often called The 5 Focusing Steps or ToC's Process Of On-Going Improvement (POOGI).
© 2018 - Marris Consulting The Theory of Constraints in production: Implementing The Goal / ToC to boost a Lean programme 12
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One of the Leanest organisations in the world )

= One of the 10 largest automotive OEM suppliers in the world.
= Over 100 factories. Sales >> 10 billion €.

= \WWas one of the first to begin its Lean journey after Toyota at
the end of the 1970s.

= All the Lean techniques are used: Gemba, SMED, PDCA, 5S,
ppm, Andon, Poka Yoke, Kanban, VSM, VSD, 8D, ...

= The case study factory:
— Production of car alternators for the American continent,
— Over 1 000 people.

There are several videos of this case study on

Marris Consulting’s Youtube channel
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Mid 201 1, the factory was 1n great difficulty... E_fff |
...desperate, they decided to inject some ToC into their Lean el

= The factory was hopelessly overloaded
» Due date performance became a big issue

= They were being threatened by their
largest clients

= They had done all they could:

— Over 10 of their best production managers
added to the staff

— Very fast investment
to double the plant ’s capacity

— Additional direct labour added until you
could not fit an extra person into the
production line

= So...with very mixed feelings among the
top management ...they decided to inject
some ToC into their xPS
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Other improvement actions were implemented =
on the bottleneck over the next 2 weeks o

= Production 25 hours / 24h:
— breaks,
— shift changes,
— lunch breaks,
— 5 'minute stand up, etc.

This was accomplished by placing 4
baskets of parts in front of the
bottleneck.

Identified and resolved the frequent
micro stoppages (that did not appear
in any data)

Maintenance priority (preventative
and curative)

Process improvements (some of less
than half a second but...

Etc.
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A nearly happy end

= The client's resident team that was present 24/7 left within a week.

The express shipping by plane stopped. Due date performance returned to 100%.

The relationship was restored with this major customer (was "“New Business On Hold").

Overall, over-6 months the plant's output and productivity was improved by 30%.

And the Theory of Constraints was NOT deployed in the XPS system of their company ®

llﬁwu

\u -_nu-' e

N
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Using TOC to boost
a Lean organization |

Philip Marris
Chicago 2012

O]
1 '

(En) TOC to Boost a Lean
Organization TOCICO 2012

Theory Of Constraints
to boost a
Lean organization

g

Toc) Using the

Theory of Constraints

(En) Using TOC to boost a
Lean Organization +15%

Racyis
[
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History of Theory Of Constraints

THEQRY OF

CHANDSG O]
Anew ToC
A first novel A sequel to The Goal service offering The Choice
The Goal* It’s not luck Viable Vision The ToC Handbook
1984 1994 2005 2010
1970 1988 1997 2000 2008 2011
_ A new name for this approach A book that presents  Necessary but Isn't it obvious Death of
A production Theory Of Constraints anew approachto  not sufficient ToC applied to ~ Eli Goldratt
scheduling or ToC Project Management Distribution
software and a Critical Chain
« Thoughtware » n AT ETIVAIUM
OPT et GOLDRATT

CRITICAL

? NECESSARY

'LH.\L\: | SUFFICIENT

ELIYAHU M. GOLDRATT

© 20_18 - Marris Consulting - The Theory of Constraints in production: Implementing The Goal / ToC to boost a Lean programme 25
ToC in Prod En V1.0 20180515 Filigranne Extract Training material — 2-Day Intercompany session — 15t & 16t of May 2018 — Paris, France



in prechictian

R ooyl Lzl !"I Overview of the Theory of Constraints (part 2) Factories, People & Results Marris

L
The different components of the Theory Of Constraints (ToC) o

) Thinking Processes or
Theory Of Constraints (ToC) Logical Thinking Process

This could be considered to be at another
higher level than simply a component

Approach initiated by Eliyahu Goldratt
A systemic view seeking the global optimum
based on a dual view of constraints/bottlenecks & non-constraints

Drum — Buffer - Rope Critical Chain (CCPM) Replenishment Marketing & Sales
Production Management Project Management Distribution Marketing & Sales
The importance of constraints, Project Buffer (not "local" tasks), High frequency periodic Mafia Offer or (URO)

DBR & S-DBR, Fever Chart, Critical Chain (not | | replenishment, stocks centralized + Decisive Competitive Edge
Focused approach, ... Path), Bad multitasking, Student (not too distributed), (DCE) + Delta T-Selling

[historical origin of approach] syndrome, ... [DDMRP?] + Sales force constraints
Throughput Accounting Value Added Computing Thinking Processes Other new ideas!?
Financial decision making Information Systems Problem resolution
T,1,0.E.: Throughput, Inventory Data & Information Evaporating Cloud, Goal Tree, Standing on shoulders of giants,
& Operating Expenses, TBDM, Necessary but not sufficient Strategic & Tactic Trees, Behavior & Organizations, Viable

Dollar x Days, Total Variable The 6 questions Current/Future Reality Tree, Pre- Vision, Strategy,
Cost, Product Mix [Philip Marris' personal opinion] requisite & Transition Trees KM, +new TA ,...?
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The goal according to Eliyahu Goldratt

The goal of a company
IS to make more money,
now and in the future.
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The two simultaneous constraints: making more money now and in the future o

= The goal of a company being to make more money, now and in
the future there are two simultaneous constraints

= The constraint that limits the capacity to make more money now
(in the next few weeks or months)

— The capacity of the bottleneck machines. The availability of
raw materials or components. The level of the order book.
Etc.

= The constraint that limits the capacity to make more money in
the future (in the next few months or years)

— Research. New product development. Strategic acquisitions.
Recruitment and training. Etc.

= Note they are usually distinct (not the same). If the same
resource determines present and future sales then it is much
harder to manage (permanent conflict between short and long
term
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= Focus on improving the system constraints
that determine overall performance

Sometimes referred to as:

“99% - 1% focus”

(i.e.. more focused than the 80/20 Pareto principle)
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Identifying constraints: a critical step and not necessarily easy o

= |t is obviously the critical step. How could you apply the Theory of Constraints if you don't know where your
constraint is?

= WARNING! Today 80% of companies don't know where their capacity constraint is!

= 10 years ago 50% of the companies we worked with knew where their bottlenecks were before starting to
implement the Theory Of Constraints.

= QOver the past 10 years (2005 to 2015) we have found that in 8 cases out of 10 the organization is initially
mistaken as to where its capacity constraint is.
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To find the constraint use your eyes and your brain... S
...not the computer or the management... 'E—L

= This section is Philip Marris' point of view. It is
unorthodox.

= Do not believe the data coming from the computer
systems.

= Look at the flow (Gemba / shop floor visit):
— Find the biggest queues of work
— Double check with shortages

= The management is often wrong, the shop floor
workers are often right.

= Beware if the bottleneck is too good to be true

= To explain this critical step better we will look at a
certain number of recent examples in the following
pages.
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Example: c
My impressive rolling mill o

= A steel manufacturer world leader.

= A 2,900 person factory with a steel mill, a
rolling mill, heat treatment and finishing
operations.

= They thought it was their big impressive rare
sophisticated rolling mill.

= In fact it was their 6 (boring) heat treatment
furnaces.
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Example: )
My expensive core skills o

= 700 person factory. Aeronautical sophisticated bearings for plane engines, helicopter rotors, etc.

= 2 mistaken identification of constraints:

— Firstly a set of machines that suffered spikes in demand for very urgent work due to internal quality problems but had a
low monthly load.

— Secondly their expensive milling machines
— In fact it was another machine of secondary importance

| Sawing |

‘ Heat Treat ‘

Ball bearings

v

(‘ Rectif >

Operation Z
Silver Plating Inspection
« Inspection
Bl BE
350/d 400/d
410/d ‘ l l l l l 415/d
) Assembly (
i@jﬁ Plant output 350/day
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Lessons learned: e
My big and beautiful bottleneck o

= We find that management often falls into the trap of wishful thinking. They convince themselves that their most
expensive machines are the bottlenecks (since this is a sensible / good situation).

The only difference between an adult and a child is the price of his toys
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When you have a hypothesis for the location of a bottleneck test it o

= \When you have a hypothesis for the location of a
bottleneck TEST IT.

= Normally everything should make sense.

= Examples:

— If the bottleneck produces 15% more than the
organization should produce 15% more (often with a

KEEP
— Late or overdue things waiting in front of the

bottleneck.

CALM

AND

TEST YOUR
HYPOTHESIS
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See the video on this subject: TJ|
How to identify bottlenecks in production and projects il

= TOCICO Annual Conference in Cape Town South Africa by
Philip Marris.

= PDF available here:
http://www.marris-consulting.com/medias/fichiers/tocico 2015 toc bottlenecks.pdf

- Oy

S TOOKD | rtav athonsl Carfersne - Cape Town, South vl

How to identify bottlenecks
= Video here: in production and projects
https://youtu.be/ulXgO860fpU?list=PLuB3wmjsgiunMLT rrMFfHfQ33X3yft4S Good news!

You are probably wrong about where
your capacity constraints are

You are probably wrong

about where your
capacity constraints are

See video on Marris Consulting's YouTube channel

[

Philip Marris

How to identify bottlenecks
in production and projects
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Exploiting a constraint is really easy o

= You concentrate all the company's attention on one resource.
= Everybody loves producing as much as possible.

= Because of the previously diluted efforts (all resources receive identical time and money) there are many low
hanging fruits.
= Typically:
— No stopping during breaks
— No stopping during shift change-overs

— First priority for labour shortages

— First priority for support services
such as maintenance and engineering methods.

— Etc.
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An example:
Flight Control Systems Equipment Manufacturer

Factories, People & Results Marris
Consulting

e
E

[

o

= A 400 person factory in France. Part of a major >$5
billion, >30,000 people, aeronautical equipment
worldwide leader.

= Very poor due date delivery performance of <60%
OTIF. Unacceptable for its clients
(aircraft manufacturers).

= As a result the plant was losing business year after
year. Its future was compromised.

© 2018 - Marris Consulting

elevator
~ hormn

_elevator
" torgue tube

olwmr
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y aileron down
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In reality the bottleneck was Quality Control o

Pl |l ol Dzl !"I Case study: aeronautical equipment Factories, People & Results Marris

= Observing the queues of WIP (Work In Progress) easily showed that the constraint was in Quality Control.

[ M1 ][ m3o][ m2 |[ m5 || mi0][mi1]

[ M7 || M4 || me || M7 || m34]| M35 Line 02

[we ][ e ]|[m13] [mis] [mzs][ - | Eﬁigﬁ | Line 04 |
[m12][m21][ m20]| m1o] M3 || M22] | Line 03 ” Line 01 |

|Mﬂ”Mﬁ”M%”Mm”MM”Mm|

Machining Assembly : [ 4 [l

35% of WIP was
blocked before Q.C.

- o s
N e
B &=
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The "2 for 1" rule o

A new Work Order (WOQO) can only be launched
when 2 WOs have been completed

» The choice between several WOs proposed by the ERP/MRP is done manually by the
management.

= This technique:
— Is only pertinent for systems with over 50 WOs in WIP
— Facilitates the transition to other flow control techniques such as DBR.

— Is neither ToC, nor Lean

© 20_18 - Marris Consulting . The Theory of Constraints in production: Implementing The Goal / ToC to boost a Lean programme 64
ToC in Prod En V1.0 20180515 Filigranne Extract Training material — 2-Day Intercompany session — 15" & 16t of May 2018 — Paris, France



Pl |l ol Dzl !"I Case study: aeronautical equipment Factories, People & Results Marris

in p;r\.‘ll'.-c'.inn Consulting
L]
)
The immediate results were "extraordinaire" o

= Within 2 weeks: over 30% increase in plant Throughput and Productivity

= Within 2 months: 95% reduction in the number of parts missing at assembly

Pieces mécaniques en retard pour le montage

Ani 157
7|

Y‘:‘}

w74 265

1 202

178 FOLAS 45 45, ra 103 949
1=
161 143
65 _
45
0

FPBIRR RN Bephe St B R he sl et ool o R Poleabe loyio
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Client summary o
g Lead Time = 9 months
. - WIP in the machining zone
>
50000 - crap 0
37500 - 1 year 2
Scrap < 9% —
25000 v
Py R 1)
- e Scrap < 5%
ERP Machine
12500 qUEUEs ~—
54 -> 3d ERP gueues 3d - ERP queues 2d ->
¥ 2d 1d
O -
9/11/[4 10/3/14 10/27/1411/19/1412/10/14 1/6/15 1/28/15 2/19/15 3/13/15 4/7/15 4/29/15 5/28/1% 6/19/15 7/13/15 8/5/15 8/R7/15 9/18/15
T | I
ToC 1 Work Order Divided batch  Launched Restarted 1 Work
launched launched for 2 sizes by 2 SMEDs Order launched for|2
finished finished
| - Changed the shop floor layout
Stopped all sub- Si j]p"f'ed. he and created 2 machining cells
contracting organisation Stopped all
overtime
Urgent orders eliminated
Increased productivity Reduced the lead times of sub- Started doing Multi-skills labour project
on the bottleneck contracted Surface & Heat sub-assemblies in the for Milling Machines
treatment Machining Unit completed
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Little's Law:
Process durations are proportional to the quantity of work in progress

Factories, People & Results Marris
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If the factory has 1 000 parts in WIP (or 1 000 litres)
If the factory produces 5 parts per day (or 5 litres / day) .=o=.?

Then the average cycle time is V/R =1 000 /5 = 200 days
— The average time between start and finish

This is Little's Law.

V = Volume of the reservoir
= WIP (Work In Progress)
in the factory / organisation / system

Important and not always understood
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The hardest step of the Theory of Constraints

Factories, People & Results Marris
Consulting

tep 3 - SUBORDINATE everything else to the above decision (#1 of 2) Tg

© 2018 - Marris Consulting
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Rule

Technically it looks easy: it is just "the rope". Material should only be
launched according to the requirements of the constraint.

But this implies that resources are no longer asked to work according
to their own potential (their capacity) but according to the constraint’s
capacity. They must learn to be sub-optimal.

So all the local measurements systems must be eliminated. Local
O.E.E.s (Overall Equipment Effectiveness or machine utilisation) for
instance must be abolished.

The term "subordinate” can be misunderstood or rejected since
common definitions are for instance : Someone who is subordinate to
you has a less important position than you and has to obey you.

| .IDENTIFY the system's constraint(s).

2. Decide how to EXPLOIT the system's constraint
3.SUBORDINATE everything else to the above decision.
4. ELEVATE the system's constraint

5. WARNING!!!!
If in the previous steps a constraint has been eliminated,
go back to step 1,

but do not allow INERTIA to become the system's constraint.

This Is the hardest step of the Theory of Constraints

The Theory of Constraints in production: Implementing The Goal / ToC to boost a Lean programme
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76



ST ol ot - Factories, People & Results Marris
: : in prodasion Consulting

IC!
L)

Table of contents al

Introduction
Overview of the Theory of Constraints (part 1)
Case study: automotive OEM
Overview of the Theory of Constraints (part 2)
Step 1: Identify - Finding constraints
Step 2: Exploit
Case study: aeronautical equipment
Miscellaneous: Little's Law
Step 3: Subordinate
. Flow control: Drum Buffer Rope (DBR) and S-DBR
. Our point of view: The 2 for 1 rule

©CoNoU~WDNE

e
- O

12. Buffer management: Don't fall asleep on your buffers
13. Step 4: Elevate
14. Step 5: Go back to Step 1...or not -=.]3‘ ITE_.-‘
15. Our point of view: Lean and Six Sigma ity
16. VAT plants S — oo Yon-Bortionects
17. Critical Chain in production and projects et e v v v P——
18. Case study: ETO & MTO e 1 F—
19. Conclusion R"}pe i€ Buffers > P
20. Appendices Defines when 1o release ‘
work inlo the sysiern Protect the horlencck and
{prevents fom cxemss Wil and s fale (sales throughpat and
assnciated cngts) on-time delivenies)
© 2018 - Marris Consulting The Theory of Constraints in production: Implementing The Goal / ToC to boost a Lean programme 78

ToC in Prod En V1.0 20180515 Filigranne Extract Training material — 2-Day Intercompany session — 15t & 16t of May 2018 — Paris, France



in prechictian Consulting

MG 1 ul Uil !"I Flow control: Drum Buffer Rope (DBR) and S-DBR Factories, People & Results Mlarris

-

IC!
L)

ToC controls production flow with the Drum Buffer Rope (DBR) mechanism ij

Drum _

¥,
\r\, ) ,\’

Bottleneck
Non-Bottlenecks Resource Non-Bottlenecks

R~ S e p—
L 4

Materials
Rope Protection '€= Buffe I'S -3 Protection

Defines when to release
work into the system Protect the bottleneck and
(prevents from excess WIP and its ~ Sales (sales throughput and
associated COStS) on-time dElIVEfIES)
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The Drum Buffer Rope (DBR) mechanism in Gantt form oo
RM- op. / B = Touch time 5%
1
-1- | = Wait time 95% -1- 2 !
| | Ly LR
Production -2- | | -2- B !
operations -3- i | -3- 1 :
-4 - | -4- I : Traditional
l : "MRP" logic
9 -5- 0 | -5- .
1
E -6- B I— - -l —————— > 7 6- \_\l_‘ :
-7- 0 -7- I v
v Y R
F.G. Orders Time
R.M.
Op. B = Touch time 10 4 20%
( -1-i | -1- !
Non-Constraint < -2-1" -9- :
Constraint -4- ! |l CO“Stra'“t T i M;nr:ge:?r:gnt
. e Il Buffers T5" :
Non-Constraint < -6-|, Il‘ N (One for Throughtput -6- :
R D ST and one for on time delivery) _7. !
- 7 || / 7 \_‘._/ !
' > Y
F.G. Orders Time
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See 5 minute video summary on Marris Consulting's YouTube channel il
Theory of Constraints
in production
R SNBSS
Video on Marris Consulting's YouTube channel: (En) Theory of Constraints in production - 5 min. summary
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The game of flow — second round:
ToC management in presence of a bottleneck

IR i ol Cuaslinls !"I Flow control: Drum Buffer Rope (DBR) and S-DBR
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= The capacity configuration is identical to the first round

= Choose the desired level of WIP in front of each item
(Possibility to keep the same levels as in the first round)

Only change the rule of production flow control
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S-DBR / Simplified DBR: ToC flow management without a capacity constraint el

= S-DBR or Simplified DBR emerged more recently (circa 2000). It is
the ToC solution for scheduling and executing when there is no
capacity constraint.

= Some ToC experts claim that S-DBR is the modern replacement of the
"traditional™ DBR. Philip Marris disagrees with this: both are pertinent
depending on the context.

= |t is easily implemented using MRP systems since both assume
sufficient (infinite) capacity.

= To ensure that there is sufficient capacity it is recommended to
monitor the "Planned load" is not excessive.

= The basic logic (very similar to Critical Chain buffering logic) is that Pictuste SOl;]rce: lghg[ggt Sifrtnplicity's
you don't need to protect the individual resources, the only important ymphony >-DBR sottware
thing to protect is the date promised to the client for his order delivery.

= Auseful free source: 10 page article [2000] |, l

by Eli Schragenheim and Bill Dettmer: ' S, cotn ot
https://tinyurl.com/y7y434wg ’ e

ac
method S-DBR, to distinguish it from the traditional model, which we'll refer to as
traditional DBR.
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In 2018] S-DBR and DDMRP are 2 alternative solutions

to managing flow in the absence of capacity constraints

Factories, People & Results Marris
Consulting

-
,_,41_
e

= DDMRP emerged more recently (circa 2014 although its development began

many year previously).

= The 2 founders / thought leaders, Carol Ptak and Chad Smith, had previously
worked for decades with the Theory of Constraints.

= DDMRP proposes a 5 stage process:

Demand Driven Material Requirements Planning

Strategic Buffer
Inventory | Profiles and
Positioning Levels

Dynamic
Adjustments

Visible and
Collaborative
Execution

s —

-

P e . p -~ . “
/ \\, / \\
|' |'
304
'*\ ;_;' \ /
AN / N S
Order Planning

(Re)Modeling the environment -

Execution
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http://www.amazon.com/Demand-Driven-Material-Requirements-Planning/dp/0831135980
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The magic of the "2 for 1 rule" 'Qi

= As we have seen in the case studies presented we implement this rule
in nearly all our production projects.

= |t is neither ToC nor Lean.

= |t is very simple. "2 fOI’ 1" I’U.le
= Usually the output increases quite significantly: t() reduce WIP

— Initially because of the pressure from starving resources upstream

— And later because since the WIP has been reduced the factory becomes 1 ,_,_
more efficient. l G

= The units used can vary: Parts, Work Orders, Etc.
units d vary (En) The 2 for 1 rule to reduce
= Detalil: W|p

1. Implement the rule. This forces schedulers to choose between 2 Work
Orders...they have to start understanding the ERP!

2. Monitor the quantity of work with an overdue launch date. Don't let it
get more than 25% of WIP.

3. From time to time (about every 2 weeks) you can "tell the MRP / ERP
what is going on by reducing the wait times in the routings. This will
resorb the work waiting to be launched list.

4. Go back to step 2.

See 2 min. video on the "2 for 1 rule"
https://youtu.be/CCeC70QI1ScJs
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How to define the size of the buffers (1/2)

Factories, People & Results Marris

Consulting

\ The majority of products % of products
< _~ arrive at least 3 days too planned to
— Buffer too big — early have grrived

o o i A 100%

Date of arrival < 0%
D-7 D-6 D5 D4 D-3 D-2 D-1 D

In this example we have
used days but depending on

the environment we could
have used hours or weeks

\

— Buffer too small

Work In Progress in
front of the constraint

— to ensure activity and
OTD

Some products have not arrived
_~ in front of the constraint at the

% of products
planned to have

b latest date expected arrived
> :
e e T P 100%
R
Date of arrival < 0%
D7 D6 D5 D4 D3 D2 D1 D
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For those who have been using ToC for over 6 months, a word of warning: il

R !"I Buffer management: Don't fall asleep on your buffers Factories, People & Results Marris

-

WARNING
Don't fall asleep on your buffers
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- X e
A fairly easy step: | :ﬁj
Elevate the system's constraint o

= To increase the capacity of the system's constraint is
easy but in some cases it can take time.

= The ROI (Return On Investment) is usually easy to
justify since the impact on profitability or Throughput
will be very significant.

= |t can take time though if:
— Itis along investment process
— Itis arare human capability that will have to be grown /
nurtured internally
— It involves regulatory approvals
— Etc.

= The main danger is miscalculating the excess capacity
surrounding the constraint. If in the elevation process
the constraint moves elsewhere then the ROI
justification falls apart and the organisation is
destabilized by "discovering" a new constraint. See
next section.
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e Consulting
S i
=
Marris Consulting’s point of view o
= If you follow standard Theory of Constraints orthodoxy then ISEm——
you just go back to Step 1 and identify the new constraint. ARRCROUTE vt e
= This means that ToC resembles permanent bottleneck
hunting. S T

T algfferonor comceris
tive Sith and last rbop

= Paradoxically it is an attempt to balance the plant.

= And Goldratt's initial axiom was that this was impossible!  iuiacie, s |_ _ w:e:-:i:wm
- - . mosies, fhe best {least worse} epnsinuint. = There & no such thing 2= the right or best consiraizz,
= Philip Marris does not agree with the 5t step of the 5 ® An cpnizod | cge unsbnced e i e b *

focusing steps.

= Philip Marris suggests:

— That constraints are eliminated one after the other until one
reaches the best (least worse) constraint.

— An organized / target unbalanced system with the best constraint
surrounded by non-constraints.

In his 1994 book in French the subtitle and "Part 2" of the book
is called "A la recherche du bon déséquilibre™ or "In search of
the ideally balanced plant".
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To better understand we identify sub-types: Good, Bad, Open & Closed il

= Good Lean and Bad Lean
— Good Lean = Toyota = Growth (no downsizing) + A mind-set

+ Beautiful Manufacturing + Lean NPD + URO + Supplier —
Partnerships + Kaizen + Etc. TOC ICO
— Bad Lean = A process of continuous downsizing. =

= Open ToC and Close_d ToC TOC + Lean + Six Sigma
— Open ToC = ToC is powerful,

it is necessary but not sufficient. or TLS

— Closed ToC = ToC is better than everything else. ToC is the

hat i tion? ToC is the onl What is it?
answer, what 15 your question= 10% 15 the onfy way. Is it a threat or an opportunity for TOC?
= Good Six Sigma and Bad Six Sigma Presented by: Phillp MARRIS

Date: Thursday 6* of June 2013 in Frankfurt, Germany.

— Good Six Sigma = Use data + VOC
+ Focused projects using DOEs.

— Bad Six Sigma = A lot of belts, a lot of projects, no DOEs,
few results.

See video on Marris Consulting's YouTube channel

S.C. = Supply Chain. Lean NPD = Lean New Product Development (Toyota's Lean Engineering). URO = Unrefusable Offer. VOC = Voice Of the Customer. DOE = Design Of

) Experiments (Taguchi etc.)
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Why and how they can reinforce each other )
T + L + S has many (obvious?) synergies o
= ToC can help determine what to change and where to act.
= |Lean and SS tools can then be used to improve performance. = A)
: : : | [ |
= ToC can stimulate increases in Throughput. o~ [ @jﬂ
) ] ) ( C, ‘ ( [ '\"I ‘ & L ;|
= Lean can help in reducing Inventory and Operating Expenses. « 3 INZYXF|p =/ 00y
o o =<1 %0 *%%é-dg SZaN

= Six Sigma can not only be used to reduce variability but also ALY SN\ QY ~

to increase Throughput (increase bottleneck efficiency). A V) & § N A : %
= ToC's (Logical) Thinking Processes could help build a {'bcj) \9 U f’ | Lﬁ ‘ /"

Strategy & Tactics Tree and identify opportunities outside of &/i" A i fA C‘ N

operations. /;, ) ) @ g,\ L

- ¢ f L xz:)\ e

= Maybe Lean can help create more durable success storiesand /. e &

provide management best practices & a long term vision. N
= \Why and how they are incompatible? The incompatibilities are

in the mind-sets and nearly non-existent in practice!

— Lean "One piece flow" versus ToC Buffers.
— Six Sigma Belts versus other ""change agent" organizations.
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DBR or CCPM? o

= Drum — Buffer — Rope is the ToC solution for repetitive manufacturing.

= For non-repetitive environments the ToC solution is Critical Chain Project Management (CCPM)
— Engineering and Make To Order,
— Maintenance, Repair & Overhaul (MR.O.),
— So this includes environments such as satellite manufacturing or shipbuilding for instance.

AW, a8 o »
Ry @-0-@ - =~

Protcction Protection

%% consumption of the project buffer

1% W% % AR S eOM 0 TR RIW 0% 10R

% of Critical Chain completion
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Protecting the whole project and not the individual tasks o

>
With traditional planning,
each task has its own margin...
L : , 24
With Critical Chain, margins are < >
cycle times are challenged emeeeetf
< B;ff\er >
The "Buffer" represents
1/3 of project duration
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=
Project monitoring is much easier thanks to the Project Fever Chart o

- identify main
cause of delay and prepare
action plan

Green zone =
comfort zone = no
action needed

© 2018 - Marris Consulting
ToC in Prod En V1.0 20180515 Filigranne Extract

Red zone = risky zone - start right now
corrective actions

100%
£
= 90%
O
o 80%
QD .. )
S on Finished project
o with project buffer
S 60% not fully consumed.
(V-
g 50%
2 This means that the
B 40% . ..
c project finished
§ 30% before the end date.
o
O 20%
o

10%

10%  20%  30%  40% 50%  60%  70%  80%  90%  100%
% of Critical Chain completion
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The Portfolio Fever Chart greatly facilitates dynamic arbitration between projects 5.

S

(5]
Projects 1 & 2: Project 4:

urgent action a Finished exactly
needed! o on time

'O

S

o

(¢B]

=

Jr—

[T

o

c

o

=

o

=

S

= Project 6:
Projects 7 to 20: o _ _ro;ect :

(green zone ) © Finished before
N the end date

nothing to report
10% 20% 30% 40% 50% 60% 70% 80%  90% 100%

% of Critical Chain completion

The Portfolio Fever Chart helps to quickly track all the projects in the portfolio

with objectivity and transparency
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The project buffer consumption Pareto makes it easy to identify the next

Improvement opportunities

Factories, People & Results Marris
Consulting

=
o

50%
45%
40%
35%
Company A
30%
25%
20%
40%
15%
35% 10%
H B
0% | | | N N =N |
25% Unprotected  Unidentified Unplanned Waiting ~ Multitasking Multitasking Variability Others
risks risks tasks multi-projects operations
20%
15%
10%
) I I
00 | | | | N N B
Unidentified ~ Incomplete ~ Waiting Multitasking ~ Multitasking ~ Unidentified =~ Variability Others
tasks deliverables multi-projects operations risks
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Partial list of >600 CCPM references in the world
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Industry Project Type Company Results Reference

. . ABB AG, Power Throughput increase over 33% from 300 Bays to 430 Bays per N

Power Engineering C www realization.com
Tech. Division year.
Power Engineering ABB Cordoba Engineering cycle time reduced from eight months to three www realization.com
months.

Number of projects leted i sed from 42 to 54, -

Power Repair ABB Halle ),:J;; cr ol projects completed per year increased from o www.realization.com
0.
Construction . Theme park d"'sfg".‘ A_cuon Park Increased number of projects completed from 121 to 153. www.realization.com
install, and commission Multiforme Grupo :

- Airgo Networks L -~
Communications Product development (Qualcomm) Cycle time improved from 19 months to 8 months. www realization.com

. . . Alcan Alesa . . -
Aluminum Engineering Technologies Number of projects completed increased over 30%. www realization.com
Communications Telecom switch design Alcatel-Lucent Increased throughput by 45% per person. www realization.com
Software : . 1 11 www realization.com

See regularly updated list here: www.chaine-critique.com
Automotive Product development Alpine Electronics Delivery dates compliance rate went from 22% to 88% WWW_japan-toc-association.org
Communications Customized software Amdocs 14% increase in revenue/man-month; 20% reduced cycle time. www.realization.com
development
Manufacturin Boiler installation Babcock Actual versus planned went from +200% to -20%. Between 20% www.locpractice.com
& ) and 55% reduction of manhours. 40% reduction of cycle time Locp ’
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A CCPM software comparison is available on the Marris Consulting website

Consulting

|ProChain J
. . , . - . Scheduling] - - -
Soltware Lynx TameFlow |Beinghanagement 3 |Exepron CC M) Pulse M2ware Suite Pipeline LConcerto COPM + Auwrora-CCPM
Enter prise
LFNY tad " ﬁ« . F P —— Awrera-CCFM
I - ngianageme - EXEPRON Pul m r - I +| Stottler Henk
g0 A-datg et Bl Qexer Raatt e A0l | reavizamion [ ECIPIMI*| Stottter Henke
. |ProChain - o i
Editor A-dato Being CO., Lid Exepron - P2ware Soluti Realization Robbin Gioia Stottler Henke
S0 il oS
Continuouns o . . . . .
. ! . . Version | in 1997 . KB founded in Founded in 1988
L Depl t of 2007 2000 Founded i 2004 V1.0 m 1997
Sirlonse dale oyment o undedm Current V 12 - 1980 CCPM since 2005
Updates |
Criteria
I - B _ Web-based Cloud, or
Software 1|.'f-|__=h-hu_~.c|_1-' Rt Cloud / On- Cloud & Private |, _ ) ."p_||1gle Mutlhmff Opticn for MSPaddy _ Standalone, or
Client [ Inhouse / . . Single Machine Cloud Customer Servor  Jon, Supports S2a8 & |Single Machine In-house
architecture Cloud premises Cloud Cloud vatef I -house
o or ol (privale on-premse cloudfserver
pnsiallatians
Langages el EI L m ﬂﬁ S h‘lﬁ Iﬂ_ > : hlg
" E
Cusi
ustomer x NIA N/A
service
Answer within
1 day (e-mail)
N Global help desk
Helpdesk (Phone, I(}ptumnl: HOTA Tielp des
Bl Minlinad Kammmnien @ cealoain J— support through

Madiantad tanms e

www.marris-consulting.com/en/points-of-view/critical-chain-project-management-software-solution
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Equipment manufacturer for aeronautical industry E;:J
New product development and industrialisation portfolio o

= European leader in aeronautical equipment: flight
control systems, aircraft engines, ...

= The Critical Chain approach was applied to the entire
New Products Development and Industrialisation
portfolio of one of the factories in 4 months.

= Average project duration reduced by more than 50%.
= On time delivery improvement spectacularly.

= Number of projects completed per year increased
significantly.

= Recognized as a very powerful decision making tool: -
— \ery easy arbitration of resources allocation between -
different projects. o

— Possibility to simulate the consequences of forcing a :
new project into the portfolio on the other projects. -

— Etc. -
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South African aeronautical equipment manufacturer T’J|
New Product Development + ERP implementation + Large improvement projects ol

700 people facility. Very diversified product range. Suppliers of Boeing, Airbus,
Spirit Aero, Safran, ...

Implementation of Critical Chain Project Management for all their projects:
— Especially the development and industrialization of their new products and processes.
— An ERP implementation project (a major change of software version).

— Their large "Process Of On-Going Improvement" projects such as the complete
warehouse restructuring and modification of associated processes.

Significant improvement in: project durations, on time finishing, projects
completed per month, visibility, what-if modelling, employee satisfaction ...

This company applies the Theory Of Constraints to all of its operations: projects,
production, purchasing, strategy & tactics.

i )

% Butfer comumption of Projects
7 §

2 B R
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See 5 minute video summary on Marris Consulting's YouTube channel o
Mar ris Critical Chain
Co - :
Nsultin Project Management
————
Video on Marris Consulting's YouTube channel: (En) Critical Chain Project Management - 5 min. summary
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Summary of the Critical Chain way of managing project portfolios: o
= The only important goal is to finish your projects on time, within budget and i~ average
conform to specifications.
= Safety buffers are reduced and mutualized into project and feeding buffers. Project durations - 39%
= Monitoring of project execution with a Fever Chart: a simple and efficient Number of projects .
visual management_ completed in a given time +70%
= Ensuring the proper and smooth execution of Critical Chain tasks (relay race Throughput +53%
and mascots) to execute projects faster.

= Projects are sequenced to limit the work in progress and devastating
multitasking. We avoid launching projects too soon.

= Resource conflicts between projects can be easily, objectively and
dynamically managed using the Fever Chart.

% Buffer Consumption

= Thanks to the focus on the capacity constraint the productivity of the whole
business increases significantly.

117 e R e 5 15 M B % 10

%o Critical Chain completion

Critical Chain enables you to take control of your projects portfolio...

...do you dare to finish all your projects on time?
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A Engineering To Order and Make To Order company

The capacity constraint / bottleneck was in the Design Office in
the Engineering Department.

Their job was to design the specific equipment requested by the
client.

The Design office was flooded:
— 90 projects in progress
— 50 weeks of lead time
— 1,8 projects (designs) finished per week.

The team of 16 technicians were overworked and very stressed:
— Each person was handling up to 10 projects simultaneously
— They were being continuously interrupted
— The work priorities changed all the time
— The modus operandi was "Decibel management”.

12

13
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[
Critical Chain was applied to the Engineering Department il

© 2018 - Marris Consulting
ToC in Prod En V1.0 20180515 Filigranne Extract

CCPM was used to manage the Design Team.
New rules were enforced.

Once a project is started it must be finished ("Start finishing
and stop starting").

Requests for modifications were filtered by management.

No new projects were started until the WIP had been reduced
to the target level.

The projects were prioritized by the sales Department and
required CEP approval if a change of priority was requested.
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The results: Lﬁ;;gd
lead times divided by 5 and Throughput and productivity improved by 130% o

= Before: 90 projects in WIP, 50 weeks average to complete, 1,8 projects finished per week.

= Today: 41 projects in WIP, 10 weeks average to complete, 4,2 projects finished per week.
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Just do it! o

» The Theory of Constraints is a
phenomenal weapon.

= |t enables you, through focus, to
Improve much faster.

= \We know, we have been implementing it
for over 25 years.

= |t is more or less unknown. So what?
That means your competitors are
unlikely to catch on.

= |t can be seamlessly integrated into
whatever "approach™ a company is
using.

= Your boss objects? Just call it Lean!

= S0, why don't you implement it!?
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Appendices

1. Constraints Management book by Philip Marris —

Executive summary
2. Article — Critical Chain to reduce the time to market and

increase productivity
3. TOCICO conference — ToC + Lean + Six Sigma or TLS — TOC + Lean + Six Sigma
What is it?
4. Case study: MRO in aeronautics or TLs
5. Case study: perfume bottles What is it?
S' SI\’/(I):rrr(ifSC%fnlsrLflct)irrrlnanon Is it a threat or an opportunity for TOC?
) g Presented by: Philip MARRIS
Date: Thursday 6™ of June 2013 in Frankfurt, Germany.
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A video website: Marris Consulting's YouTube Channel
https://www.youtube.com/user/marrisconsulting/videos
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Theory of Constraints
in production

(En) Theary of Constraints in production - 5 min.
summary

fudy  marrisconsulting

A brief 5 minute summary of how one applies the Theory of Constraints in a production environment. It
covers: the axiom of the unbalanced plant, the existence of bottleneck, the Drum - Buffer — Rope flow
control mechanism and the improvement strategy (the 5 focusing steps).

To facilitate viewing and video selection use the
playlists:

 English videos

* Critical Chain videos

* Etc.
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Useful web link: a information website dedicated to TLS
To get the latest news and use the best web sources when surfing

Factories, People & Results Marris
Consulting
Lyt
B

Sur www.scoop.it/t/tls-toc-lean-six-sigma:
Topic « TLS — ToC, Lean Six Sigma »

The combination of Lean, Six Sigma and Theory Of Constraints. How to build your own system by choosing what works for you.
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A permanent news website dedicated to Theory of Constraints i’i

8 Mansgemeat spprosch developed by Lisyshu Geidratt identification aad leverage of system constraisifs + Thinking

Processes. This is YOUR COMMUNITY: PLEASE SUBMIT your Ninks by logging in and using the SUGGEST BUTTON below

One of the best TOC websites in Standing on the Shoulder of
the world by Kelvyn Youngman Giants video by Eli Goldratt

http://www.scoop.it/t/theory-of-constraints-by-philip-marris

Theory of Constraints UK |
Linkedin group

Qe

« What’s Wrong with Supply Chain B8
@ Metrics? By Debra and Chad
Smith - 7 page artide
Goldratt's Dice Game for iPad n
$2.59 —
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A permanent news website dedicated to CCPM

Factories, People & Results Marris
Consulting

Critical Chain Project Management

“CCPM" Project management approach that is part of the Theory Of Constraints (TOC) developed initially by Eliyahu Goldratt.
This is YOUR COMMUNITY: PLEASE SUBMIT your links by logging in and using the SUGGEST BUTTON below.

Curated by Philp Marris

10
:

e~ e

(ritical Chain Project &1 | Mazda credits Critical Chain
Management new Linkedin Project Management for
discussion group company turnaround

Made by TOC
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On www.linkedin.com:
Group: TLS — ToC Lean Six Sigma
The oldest and most established LinkedIn group
on the topic of TLS. Almost all of the world’s
experts of TLS are members of this group.
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Relay race and Resource scheduling

Beware there are several with similar names. This one is named: Critical Chain Project Management
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We’re excited to provide free access to 6 of the 87 (and growing) Theory of Constraints (TOC) project ot st e g =
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Victoria University Wellington New Zealand — ToC Research Database
http://www.victoria.ac.nz/som/research/theory-of-constraints
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Theory of Constraints: A Research Database

Welcome to the Theory of Constraints {TOC) online resource, which aims to
support collaboration between researchers and practitioners in the field.

About the Theory of Constraints database
A af 1 artides, nference papars was started back in 1996,
wilth aur first bibhiogr aphy published n 2000,

& Now
oC.
ference papers, to complement
which 15 available on the TOCICO

We have recently searched the

assembled over 4000 articles, books, and conferenc

and

nCox

N3 journal articles

s evolving database will be pubkshed wa regularly updated spreadsheets that
build on the great work done to date, and availsble a5 3 downloadable urce for
actitioners alike.
Database Categories rile rile type
size
1t Managamant (CCPN) €& NS

The Theory of Constraints in productio

Reference
Type

Year

Title

Author

Publication

Abstract

URL

2016

[Zhang, Junguang; Song, Xiwei; Diaz, Estrella

[European Journal of
Operational Research

Projfect buffer sizing of a critcal
chain based on comprehensive
resource tightness

[A buffer sizing method based on comprehensive resource tightness is
proposed in order to better reflect the relationships between actvities and
improve the accuracy of project buffer determination. Physical resource

http:/www. sciencedirect,

201§

[Critical Chain Project Management (CCPM)

Elis, George

Project Management in Product
Development

[This chapter presents critical chain project management (CCPM). The
chapter starts with an overview of the method and then relates it to the
I Theory of Constraints, the foundation of the techrique. A step-by-step

httpz/dx.doi.org/10.10167t

2015

[Quantitative Analysis of Rate-Driven and Due
Date-Driven Construction: Production Efficiency,
'supervision, and Controllabliy in Residential Projects

[Arashpour, Mehrdad;
Wakefield, Ron;
Blismas, Nick; Abbasi,

Journal of Construction
Engineering and Management

Concerns about production efficiency, quality, and affordabilty in the
residential construction indicate there may be benefits in adopting alternative
production control strategies to those traditionally used. Reducing adverse

httpi/ascelirary.org/doila

2015|

[Optimisation of critical chain sequencing based on
activities” information flow interactions

Zhang, Junguang; Song,
Xiwei; Chen, Hongyu;
Shi, Ruixia

International Journal of
Production Research

(One critique for the classic critical chain sequencing methods is that only.
resource constraints and logical relationships between activities are
considered, while interactions of information flows are ignored. However,

http/Awwiw.tandfonline.cc

2015[Productivity of product design and engineering . Johannes; Journal of Purpose — Maintaining and improving productivity of product designand _|httpu/x.doi org/10.1108/§
Other Journals processes Dekkers, Rob; (Operation and Production engineering processes has been a paramount challenge for design-driven
Kreutzfeldt, Jochen  [Management companies, which are characterised a high degree of development of
2015 Inclusion of strategic management theories to project|Parker, David W.; | International Journal of Purpose - The purpose of this paper is to explore the benefits of integrating _|itps/www emeraldinsigh
@it management Parsons, Nicholas; [ Managing Projects in Business - [the theory of constraints (TOC), resources-based theory (RBT), resource
Isharyanto, Fitri advantage theory (RAT), with a structured project-based methodology e.g.,
2015|A Model for Continuous Improvement ata South  |Ras, E.; Visser, Jk | South African Journal OF South Africa has  variety of mineral resources, and several minerals http7ww.scielo.org.zal¢
Other Journals |African Minerals Beneficiation Plant Industrial Engineering beneficiation plants are currently in operation. These plants must be operated
effectively to ensure that the end-users of its products remain internationally

2015[Dynamic monitoring and control of software project | Zhang, Junguang; Shi, | Journal of the Operational The to the monitoring and of software project [nttpZ/www. palgrave-jourt
effort based on an effort buffer Ruixia; Diaz, Estrella ~ [Research Society effortis a challenge for project management research. We propose to
overcome this challenge through the use of a model for the buffer
for uncertainty with muliple | Jeang, Angus Journal of [This research adopts an approach that uses computer simulation and http3/dx. doi.org/10. 10801C

ob;ecuves optimisation of time, cost and reliability

Production Research

statistcal analyss of uncertain activity time, activity cost, due date and
project budget to address quality and the learning process with regard to

ance in project-based

Karessa, Cullen; David,

International Journal of

http://dx.doi.org/10.1108/1

Salim, Mariam; Rezk,

to improve performance. In this paper, investigation will take place to

B Journal symheslllng strategic theories W. Parker Productivity and Performance
Management

2014[A heuristics based on multi-bottleneck |Zhai, Yingni; Liu, Journal of Industrial Engineering | A decomposition heuristics based on muli-bottleneck machines for large- | nttpJ/Awww jiem.org/index

Other Journals machines for large-scale job shop scheduling problems |Changjun; Chu, Wi, [and Management scale job shop scheduling problems (JSP) is proposed. In the algorithm, a
Guo, Ruifeng; Liu, number of sub-problems are constructed by iteratively decomposing the large-|

2014|COMFRC Addresses Legacy Hornet Readiness | Walters, Andrea Naval Aviation News [According to PMA-265, 114 aircraft have completed inspections and are | httpy/web.b.ebscohost.co

Other Journals designated for service life extensions beyond 8,000 flight hours, with an
additional 102 aircraft undergoing high-flight-hour inspections at Fleet

2014{Software Project Management: Theory of Constraints, [Asseman, Antoine; | The Journal of Modern Project | Constraints and risks are two critical factors that affect software project |ttpu/www_journalmoderr

Other Journals Risk Management, and Performance Evaluation Aloraidi, Nada Ashgar; performance more attention needs to be paid to constraints and risks in order

Book Section

2014

Critical Chain Project Management

[A Handbook for Construction
Planning and Scheduling

Critical Chain Project Management™ (CCPM) is frequently presented as a
revolutionary new project management concept, an important breakthrough in
the history of project management. CCPM focuses on the uncertainty in

ttp3/dx.doi.org/10. 1002/

Proceedings

Mult-objective optimization model for multi-project

Xu; Ge, Xian-long;

| Advances in Engineering

This problem considers the influence of uncertainty factors and different
objectives to achieve completion rate on time of the whole projects. This

2014|Critical Chain Method in Traditional Project and , Vital S.; Journal of Critical Path (CP) method has been under scrutiny in recent years as the | httpJ/www.igi-global.com
Other Journals Portfolio Management Situations Webb, Jarmes B Information Technology Project |next evolution of project schedule development, the Critical Chain (CC)
Management (191TPM) project management is gaining attention. Advocates of the Critcal Chain
2014 Theory of Constraints and Its Application in a Specific |Linhart, Jakub; [Acta Universitatis Agriculturae |This article analyses the possibiliies of the practical utilzation of Critical _|htpu/acta.mendeh.c2/62/
Other Journals (Company Skorkovsky, Jaromir;  [et Silviculturae Mendelianae  [Chain Project Management methodology. Our study analyzed key processes
Others, Brunensis related to the implementation and utilization of such a tool in a concrete
i In this paper, a mult-project scheduling n critcal chain problem is addressed.
Conference Wang, Wei-xin; Wang, pap proje ing P

|Canctraints 1 ean Manifachiring and Siv Sioma: A

Clotn Marceln
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Imnrovement are Thenns nf Contrainte (TACY 1 ean Manifactirinn and Siv

2014scheduling on critical chain Deng, Lei Software ttp:www.
2014|Mitigating behavioral outcomes in a multiproject [Agarwal, Atul; Larson, |Academy of Informationand _|Organizations continue to struggle in managing projects that lead to http3/search.proguest.con
C Journal lenvironment: a modified CCPM model David Management Sciences Journal ~[successful conclusions. Whilk tools such as PERT and CPM have helped the
project management process, they have not produced the level of success as
2014|Mitigating Behavioral Outcomes in A Mult-Project | Agarwal, Atul; Larson, | Academy of Information and | Organizations confinue to struggle in managing projects that lead to proquest.con
C Journal Environment: A Modified CCPM Model David Management Sciences Journal ~[successful conclusions. Whik tools such as PERT and CPM have helped the
project management process, they have not produced the level of success as
2014|Critcal chain and theory of constraints applied to | Bevilacqua, Maurizio; | International Journal of Project |Product development projects, ik many other types of projects, often can _|nitp//www. inderscienceo
C Journal yachting shipbuilding: a case study Ciarapica, Filippo (Organisation and Management —[exceed their planned schedule by 50% to 100%. Often this s attributed to
Emanuele; Mazzuto, uncertainty or the unforeseen. To compensate for this age-old dilemma,
o 2014 The TLS (TM) modeFIntegration of Theory of Navarro, Carlos I. M., _|Proceedings of the 2014 Recently the three most applied approaches into the Operations Continuous _|httpu/search.proquest.con
onference

171


http://www.victoria.ac.nz/som/research/theory-of-constraints

in prochection =
- Consulting
- - [ —

G ooy ol Ccistizinls !"' L Sources of information Factories, People & Results Marris

Theory of Constraints main books oy

Eli Schr
n Dettmer

A

1able
1S10n

I) Gedrdratt has beon doscrhad

Manufacturing
at Warp Speed

Optimizing Supply Chain
Financial Performance

by Fartune s 4 *geed W indhustey”
and by Businesy Week o 0
“pentay™. His bock, The Goad
a4 gripplog St geced

Transforming
Total Sales
into
Net Profits

buwoen sl

el yradors 2w pow diag
the bewt work of thes Bves*

Sucerns Mapesise

: e J = . includes Simplified Drum-Buffer-Rope
K ¥ e an inlice e —————— - . '
ety e . oo
bxa lx;vuwk..'h ellectve..” om smos ) e CHE #ress Senes oo Constrants Managemenm
iy BOOKS SOLD! 4 GERALD L. KENDALL, mup

© 20_18 - Marris Consulting . The Theory of Constraints in production: Implementing The Goal / ToC to boost a Lean programme 172
ToC in Prod En V1.0 20180515 Filigranne Extract Training material — 2-Day Intercompany session — 15t & 16t of May 2018 — Paris, France



e .I-le-il:lypgi-ﬁi:-_li:nl:-,-"ub J‘L' Sources of information Factories, People & Results Mal‘l‘ii

.":. L LlJ
)
Other ToC books o

REST SELLING AUTHOR OF
Tie Goal, s NOT LUCK & CRITICAL QA

ELIYAHU M.
GOLDRATT

WITH FLI SCURAGENHEIN AND CAROL A PTAR

ELIYAHU M. GOLDRATT

AND

EFrrRAT GOLDRATT-ASHLAG

ELIYAHU M. GOLDRATI

SIFTING
INFORMATION
OUT OF
THE
DATA
OCEAN

THE £
HAYSTACK
SYNDROME

NECESSARY
BUT NOT

SH,F,!:IC\IKE.HT ELIYAHU M. GOLDRATT

RUSINESS NOVEL

R B I R e

oo INTRUUUCTION BY «oovneim v

rwig\éos'o{’?s nrhas ol Tie Gao! | Q " |

] ‘ : (LR} (ARAN] il - 4 businesss t|n

T' TN' 'é. .j‘ [ THE: [:ll RY O "_l | Throughggst ACCOUH g
el DEMAND DRIVEN woug?

CONSTRAINTS

HANDBOOK PEHFURMANGE

USING SMART METRICS

paximt

B Serigeirrcerspy prridipbrrronris

Tlicyer Oz Phaay

Debra Smith
Chad Smirch
o Hamd Rho G, Sehlg e, I |

feceonbo o b e bbb

© 2018 - Marris Consulting

: » The Theory of Constraints in production: Implementing The Goal / ToC to boost a Lean programme 173
ToC in Prod En V1.0 20180515 Filigranne Extract

Training material — 2-Day Intercompany session — 15" & 16 of May 2018 — Paris, France



QSR oy il sl !‘I Sources of information
T in prechectian
7 -

Factories, People & Results Marris

Consulting
—
L
-
TLS books o
Gombining Lean, SIX S1gms, z ate
|2 p i p/ 1anized and {he Theory of Gonstraints {8 Aroveme
g Achigve Breakthrough Performance ‘ .
§ Tneo'v ot consmims AGI-SOLIRRIT IASTIFNTE PRISENTS
* 1 \ 0PN
L= Focus.aLeverage
The Critical Methodology for Theory of L : $Rrddtisaaantanersaneatanayd

© 2018 - Marris Consulting
ToC in Prod En V1.0 20180515 Filigranne Extract

The Theory of Constraints in production: Implementing The Goal / ToC to boost a Lean programme

......
L2243 R 3L L 4R R 2B SRR e

Constraints, Lean, and Six Sigma (TLS)

Bruce \elson » Bob Sproull

BFF JAGOB, SBZAN BERGLANG, and
JEFF COK, co-aurasr or THE GOAL

uuu et

174

Training material — 2-Day Intercompany session — 15" & 16 of May 2018 — Paris, France



AR i J‘L' Sources of information Factories, People & Results Marris

F.T * Consulting
£
T

Critical Chain books o

ADVANCED

Multi-Project
Managem

Achieving ()ulsl anding
Speed and Restlts
with Predictability

™ PROJECT
MANIFESTO

CRITICAL CHAIN
PROJECT = .
MANAGEMENT

THIRD EDITION

CRIT A
CHAIN

By 7He AuTEon oF TH2 ..rrlr No Luex

e

Gerald I. Kendall, pmp

«"’ “BEFAST BREAKTHROUGH

OR BE BONE PROJECT
HANAGEMENT

sital & constiuction projests
i rTes o b i
I_u:-l. Ll sl
w IATproETag

an Heptirestall

f-@w Rt Botan

© 20_18 - Marris Consulting - The Theory of Constraints in production: Implementing The Goal / ToC to boost a Lean programme 175
ToC in Prod En V1.0 20180515 Filigranne Extract Training material — 2-Day Intercompany session — 15! & 16t of May 2018 — Paris, France



Sources of information Factories, People & Results Marris
Consulting

e

L1
B

Ll s STRATEGIC
Logical Thinking gemAVIGATION

Process

A Systems Approach to
Logical Thin kl N g Complex Problem Solving
Process

An Executive Summary H Wllllam Deumel‘ = > 1. Wiliart DS

H . W I I | i a m D ett m e r Author of Goldratt’s Theory of Constraints:

A Systems Approach to Continuos improvement

© 20.18 - Marris Consulting - The Theory of Constraints in production: Implementing The Goal / ToC to boost a Lean programme
ToC in Prod En V1.0 20180515 Filigranne Extract Training material — 2-Day Intercompany session — 15" & 16 of May 2018 — Paris, France




Lean books

0 ey i Coans £ Sources of information
in prechectian
-

Factories, People & Results Marris
Consulting

“Torpata 6 3% reuch 3 state of
mind a0t is & car compan”
-USA TORAY

TH

14 MANAGEMENT PRINCIPLES

FROM THE WORLD'S GREATEST MANUFACTURER

JEFFREY K. LIKER

© 2018 - Marris Consulting
ToC in Prod En V1.0 20180515 Filigranne Extract

“How wny organizstion in sy indusiry cun progress
from ok fashianed marnsgame by sesuits
o 2 sivikingly ditarent and betlor way,”

—Jurrees P Worark, Crademan and Foonder, Leen Evisngess instade

TOYOTA
MATA

MANAGING PEOPLE FOR
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Bestselling coauthor of Learning to See

The Story of Lean Praduction—
Toyota's Secret Weapon in the Global Car
Wars That |s Revolutionizing World Industry
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WORLD

JAMES P WOMACK,
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and DANIEL ROOS
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Appendices

1. Constraints Management book by Philip Marris —
Executive summary

2. Article — Critical Chain to reduce the time to market and

increase productivity

TOCICO conference — ToC + Lean + Six Sigma or TLS —

What is it?

Case study: MRO in aeronautics

Case study:_ perfumg bottles 2017 TOCPA %-m%/\
Sources of information 36th International TOCPA Conference

Marris Consulting
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What we do o

= Marris Consulting has a reputation for its capacity to be pertinent in

nearly all kinds of industry. We have worked in over 200 companies ®
helping in designing, making, selling and distributing: a r r I s
— cars, hamburgers, aeroplanes, perfume, trains, rockets, industrial equipment, °
pharmaceuticals, home delivery services, computer chips, chips (food), CO“su Itl ng
maintenance / repair / overhaul (MRO) of planes and trains, luxury
handbags, corrugated cardboard production, the defence industry, Swiss

watches, steel manufacturing, plastics, bank notes, satellites, gold mines ...

= We are committed, viscerally, to producing results. Results that are well
beyond our clients' expectations. And results that last. Better still we
incessantly seek to strengthen the process of on-going improvement;
we want to see our ex-clients getting better and better many years after

. % N A N N N NN
we intervened.
; - ...

.
LY
I\.
o T
m m
el —
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- Consulting
£
[
How we do it i

= \We understand that the hardest part of what we do is to
change "people"”. Apart from the pertinent ideas that
we must have we must directly and indirectly change
individual and collective behaviour.

= \We work simultaneously at all levels of the company
from the front line to the board room.

= \We are recognized experts in many different fields:
"Lean" (manufacturing/engineering/management/...,
the Theory Of Constraints, Six Sigma, Industry 4.0,
DDMREP ...

= One of our key strengths is that we analyse each of our — T
new client's business & culture and then we mix up the Theory Of Constraints s -
right cocktail of solutions. e never impose a so ko e St LE 5—‘ e

called industry best practise. 4 it
5

Masser Class s M Mok
Lviwtm Lagnd 6 O Paen

= We like simple solutions. Simple is beautiful.

Philip Marris presents the
38 TOCPA Conference program
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Theory of Constraints marketing & awareness activities ol
= 5 Permanent news websites (www.Scoopit.com)
— Theory Of Constraints (English & French) SRR ES
— Critical Chain in (English & French) m m Gaal GRS s
— TLS: ToC + Lean + Six Sigma " B - oo ! Hlacdieus
= >200 free videos (YouTube Channel) A digi N -I‘

Discussion Groups (LinkedIn) YO Tub‘e\
— Critical Chain u

— TLS: ToC, Lean and Six Sigma

O o 19 hoct TEC wabinee in
e wedd by Kabvoys Voageman

2 dedicated websites in French

— ToC in Production Li“kEd m

— ToC in Projects

Others:
— Twitter, Facebook, Viadeo, Etc.
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Philip Marris, Founder and CEO of Marris Consulting 7 |
Business transformation, Theory Of Constraints and Lean expert Y o

Gl ul Dzt |"I Marris Consulting Factories, People & Results Mlarris

g

= .‘_....l

30 years of experience, 58 years old, Manufacturing & Supply Chain expert
Bilingual & bicultural English/French

COMPETENCIES | MISSIONS/ RESULTS
= Transformation programs in industry = Production, Operations & Supply Chain (sample):
= Industrial Excellence Expert (manufacturing and product development). —  Worldwide automotive OEM tier 1 supplier: increase in Throughput of 17% in 15 minutes. Savings
Recognized expert in Lean, Six Sigma and Theory Of Constraints. Often >$400M per year. saved relationship with largest customer.
combines these ("TLS"). — Large MRO (Maintenance, Renewal & Overhaul) Division of a major European railway operator
= Author of an industrial management bestseller in France: Le Management Par les (France, 25 000 p.): in one of the main factories (940 p.) reduction of the production lead-times for
Contraintes en gestion industrielle, Editions d'Organisation [1994, 1996, 2000, the renovation of high speed trains from 126 days to 38 days . Further lead-time reductions are
2nd Edition currently underway). underway over 2 years after the end of our assignment.
—  Labour productivity: furniture manufacturer +35% in 6 weeks, M.R.O: 80% in 2 months,
FORMER POSITIONS manufacturing equipment (assembly) +70%, ...

= Cap Gemini Ernst & Young / Bossard Consultant: In charge of Manufacturing — Automotive Supplier (Fra_nce, 350p.): Ir]crease _in_the O.E.E. of the bottleneck resource by more than
Operations for France & Europe (>200 consultants) 30%, change from 5x8 shifts to 2x8 while providing the same output.

= Cap Sogeti Industrie —  Complete reengineering of the Supply Chain of a steel manufacturer: Long term strategic planning,
Sales & Operations Planning, Scheduling. Implementation of TOC/MPC. Increase in 40 points of the
due date performance

— Manufacturer of large machines for cardboard packaging: reduction in the delivery lead-time by over
50% and a reduction in the number of hours of labour per machine of over 30%.

SECTORS/ CLIENTS — Aircraft MRO: reduced durations by over 50% and increased productivity by over 80% in 2 months.

= Creative Output: collaborated with E. Goldratt author of The Goal
= Vallourec: Shop floor foreman, Methods Engineer
= Professor at HEC Management School (Supply Chain & Manufacturing).

= R&D & Industrialisation/ Engineering/ New Product Development (sample):
— Aeronautical product industrialisation portfolio: reduced durations and projects finish on time

= Over 150 engagements in industry.
= Aeronautical

= Pharmaceuticals —  Complete transformation of an Engineering department of 150 people. Reduction in project durations
= Automobile industry: car makers and suppliers of over 40%. Improvement in productivity of over 25%. Projects completed on time went from less
than 30% to over 85%.

= Process industry: steel, glass, cardboard, extruded plastic
= World leader in ball bearings

= MRO rail and aeronautical

= Packaging: cardboard, steel, plastic

— Several aeronautical product development and industrialisation projects involving up to 500 people
per project in up to 6 different simultaneous facilities with budgets up to 20M€ each.
— New product development and product relooking: reduction of over 45% of average project duration,
: i - increase in number of projects completed each year of over 50%.
= Electrical power systems: world wide leader

= Furniture manufacturer, Marine engine manufacturer, Armoured vehicles - New pr_oduct portfolio ar_1a|y3|_s and devglopment stratggy_
manufacturer, Electronics: printed circuit boards, ... — Quotation process reengineering: handling speed multiplied by 4.
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