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Quintiq founding vision

Develop a single application
capable of solving any type
‘» of plannlng puzzle
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Company profile

Focus

Quintiq is a leading software company focused on providing supply chain planning and optimization software

Facts

* Founded in 1997

* Over 1,000 employees

* Inuse in over 80 countries worldwide

* Fastest-growing supply chain planning and optimization company in the world

Partners
Powerful international implementation partner network
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Supply chain technology maturation

Bar coding system

Evolution of Technologies in the Supply Chain
Industry
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Quintiq software vision

Visualization and

interaction

* Each company is unique * Individual visualization is * Combination of algorithms
* Having a model thatis a essential to support the from the Quintiq

100%-fit is essential users in making informed Optimization Suite
* Covering all planning decisions * Taking into account all

levels in appropriate * Interaction must be circumstances

detail direct, fast and intuitive * Developing planning

proposals

* The planner defines criteria
and makes the decisions

* Generate all necessary
information and visualize the
planning
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Quintiq capability overview

Strategic

S&OP

MPS

Detailed Order
scheduling combination

Resource Resource
capabilities calendars

Master data Supplier Costs Resources Stocking points Sales hierarchy

hierarchy

© 2015 Quintiq 8 @ Q[}INTIQ



Solution map for Manufacturing

Detailed
scheduling

© 2015 Quintiq

* Supply chain design
* Subcontracting

» Assumption based scenario management

» Workflow management

* Sourcing contracts

* Material replenishment
(Fully

* Purchase order
management

* Supply planning

* Capacity planning

* Campaign management
* Product mix optimization

= Material reservation

+ Material replenishment
* Capacity planning

* Campaign planning

* Inventory replenishment

* Sequencing

* Campaign scheduling
= Batch scheduling

= Material reservation

= (Financial) reporting and analysis

* |Inventory planning

= Shipment planning

* Finished goods
reservation
* Route building

= Statistical forecasting

= Collaborative
forecasting

* Forecast enrichment

* Demand sensing and
shaping

= Order promising

{ATP/CTP/PTP)

= Forecast consumption

= Staffing levels

= Shift requirement
planning

* Generate employee
schedules
* Assign activities




Overview main planning decisions — integrated planning
ERP
customer orders
_.. targets
Inventories & CONSEnsus
y—-—

M PS Statistical

forecasting

N

S&OP

: :

Pareto and Forecast
imventory tanget @ic. preparation

Aggregation

Master production
scheduling

Event
planning

Planned work
Work order management g5
orders

——

Order ftem lewel )
- confirmations forecast Disaggregation
AW ..soeanin

I ionthiy S2.0P activities
e Resource scheduling _ Daihy production planning activities

_ Real time execution
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Collaborative
forecasting

Sales quotas

Recondliation
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Fﬂe Edit Forms Views Wmdow He)p Automation

Why detailed scheduling is critical to Rich Products

You are capacity

constrained, with
IIMIIIEIIE}IIIIUII

Dashboard Iz

—dc bottlenecks on your
mixing resources and
filling lines

Fitter on selected resource

Linel

Line2
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Linel (Batches)
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Line2 (Batches)
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o s Hem CombinedOrderlD DueDate BatchOrderQty UOM  Start Filing ScheduledEnd DeliverySlack - =] lepe_rs_ers : E—j HSD5 You have a n
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Filter resources on: Selected order Planned resources [ | Allowed resources | Custom filter on combined order(s) ‘ El

- each year.
,12:00 |Aug-23-2013 ,12:00 |Aug—24—20“13  12:00 |Aug-25-2013 ,12:00 |Aug-26-2013
Mixerd2
Mixerd3
Mixer04 o
e Your options are to
Mier06 either invest in
Mixerd? .
R capacity or squeeze
Maeroo more out of existing
II Mixer10 t

—— Capacity.
Linel

1]]133 13B

Knowing you have
1000 hours of extra

E & [
ENN N ETRE VIR

135 e

ENERE capacity, use Quintiq
e detailed scheduling
I NE i to increase

» » 22-aug20139:08:06 [ ) @, &, |4 Days - E||

throughput on
existing lines
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Key challenges associated with short term scheduling

Seq uen Ci ng What-if scenarios

Alternate routings

Constrained Resources

Rellablllty Unpredictability
Bottlenecks Labor planning

Material Planning Storage tanks ] Campaigns
Planned and unplanned downtime Qu a I Ity

Adherence Delivery performance
Cleaning matrix Liquid and pre-whip
On-time operations
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Detailed scheduling

Resource
sequencing

What-if Material
analysis '-‘ allocation

Campaign

Feedback loo scheduling

— -

Adherence t Real-time

capacity

plan / ‘ ’\overview
Disruption Work order
management management

File Edit Forms Views Window Help

(Aitomation)
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2-30g- D13160938 ¢ Schedule Batches [ 3

Scheduling work orders in the right sequence
taking into account all relevant constraints.
Integrated solution ensures visibility across
various operations upstream and downstream,
assuring that schedules are in sync with each
other.

Main impact

* Yield & efficiency

* Manage disruptions

* Delivery performance

*  Fulfillment

Key features

* Manual and automatic schedule creation
* Visibility across the supply chain
* Decision support on complex rules

* Immediate display of consequences from
Planning decisions

2015 Quintiq 13
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Scheduler objectives

r.T.

.‘--

Increase productivity

* Increase resource efficiency, for example
by minimizing setups or idle time
* Increase batch utilization

7

Increase fulfillment and
delivery performance

* Make sure orders are produced on time by
scheduling operations according to their
due dates

* Ensure adherence to MPS plan

Y I
Le

Produce to stock target
levels and lower inventory

* Produce to stock target levels
* Decrease inventories by producing the
right amount

* Decrease waste by assigning matching
material to orders

© 2015 Quintiq
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Overview of main Scheduler concepts

Batches

Campaigns

Material
allocation

e Determining sequence of production steps on a
resource, including mixing systems, tank farms,
filling lines, pelletizers, etc.

e Sequencing multiple successive production steps
of an order, accounting for specified resource
connections

e Combining operations to be processed
simultaneously, and allow to feed into
continuous flowing resources.

e Grouping similar operations in the sequence to
reduce change over times and cleaning times

e Finding the matching piece of material for an
order

2015 Quintiq
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Challenge 1

Challenge: How do | meet increasing demand with the same resources while effectively balancing production
costs, capacity utilization, inventory targets and fulfillment?

Example: Rich Products is operating at or near max capacity. You recognize that with better sequencing of
operations on the Batching (Mixing) Systems and Filling Lines, you could add an additional 1,000 hours of
capacity annually. This is of critical importance because this lost capacity translates to an 8-10% decrease in sales.

© 2015 Quintiq 1 @ Q UINTIQ



Daily capacity planning

(S Dashboard = ~__ o ¥

[/ Sales demands 37 (||| Capacity plan I

£% Demands and supplies m] =| Flow plan Zﬂ @ Period tasks m]
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7334 TO
52

on

of To T34

o | 19352 T | 19770 To | 24126 Tc | 24251 To | 24282

27 4

4345 To

are also calculated, which
ultimately drives the detailed
production scheduling by
resource/location.

0 a7 To 434 a4 10 68

2. Period End Unit Process 1 UsedCapacty  Qutput
The Quintiq optimizer will 1-Dac-2014 Finishing line Winston Salem Produce SKU 10678761 10days, 3:37:13 6,001
) Produce SKU 10678761 5 6,001
bala nce prod uction COStS' 1-Dec-2014 Finishing line Winston Salem Produce SKU 1090819 2days, 15:51:15 1,596
] e ) Produce SKU 1090819 211,596
capacity utilization, inventory 1-Dec-2014  Finishing Ine Winston Salem Produce SKU 861739 7:53:41 w7
! Produce SKU 861739 2h197
targets and fulfillment. The 17,884
results are calculated in real-
time KPIS' and are dISpIayed 4-Dec-2014 2:37:25 ') Scplanning [ @
within a dashboard. Q
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Challenge 2

Example: You have 8 filling lines, but your labor constraints only allow you to run 7 at one time. Which 7 should you
run for this shift, next shift, and beyond? You also have changeover rules and other factors that must be considered
when generating your detailed schedule.

-
OPTIMIZATION

© 2015 Quintiq 19 @ Q UINTIQ



Constraint based optimization

File Edit Forms Views Window Help |Automaﬁon

[ 8= Autoplan Quintiq can automatically plan in

Z5 Planning 1%

Resources| ™  Improve current schedule ~__ new orders, improve the current

Filter resources on: Selected order

=

#* | ptimtzer R e schedule and/or optimize all tasks

HsD2
HSD3

| Hspa

| HsDs
G3EHT

|HT-322

|HT-322
G3EAMS

| ams

G3EM
Mixer01

Mixer2
| Miero3
MixerD4d
MixerD5
Mixerd&
Mixer07
Mixer0d
Mixerdd
Mixerl0
Mixerll

G3 L1
Linel (Batches)
Linel

i 16:00 0 20:00

Lo [EESESAnE RN 800 hec that are not locked into the

—_——___ schedule.
Q\
40660 06603
F'|'u I

Quintiq supports single task
operations, batch operations,
and continuous flow

d ) \ WT' operations. This will allow us

e e e i i e\ to support pre-whip product

N T tempering time in the tank

farms, as well as the
continuous feed of liquid
products from the Batching
Systems to the Filling Lines.

Understanding your labor
constraints, Quintiq can

determine which resources
should be operational by shift.

22-aug-2013 16:09:38 \,f Schedule Batches B @
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Challenge 3

Challenge: How do | react to day of operations changes? What is the best way to re-sequence based on occurrences
such as unplanned downtime?

Example: Unexpected events and disruptions occur during production. This may include unplanned downtime,
operations running late (or early), etc. Today, Rich Products has difficulty re-planning to account for these disruptions.

; @QUINTIQ



Re-optimize to manage unplanned down time and disruptions N

(9] (@3] [ pemo mport] (] (2] (3] (2] (@) (&) (2] (2] (2] (2] @) 8] [E) (@]
E SLEas . .
When disruptions occur, such as

will determine how to best re-

5 Planning Resources and Tasks zﬂ Optimize the schedule.
Fiter resources on: || Selected order [| Planned resources [| Alowed resources [| Custom filter on combined order(5)| | Iz‘

| Aug-25-2013

0 12:00 |Aug—23-20 13 0 12:00 ‘hug—24—20 13
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HSD3

H5D4
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::;m e Uelielaliel el
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Storage Tank A

Mixing Unit A
Mixer1

Mixero2
Mixer(3

Mixer(4
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] e e
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Pushing and pulling orders

U

. Edit Forms Views 'ndow H Aon
(9] [~¥] (& emo impore] (] (&) (&) (%] (@) (@) (=) (2] (8] (&) @) @] E) @]
| KPID

ashboard 22 = & E

Orders and Operations 52 P E
Ficer on selected resource WorkCenter ... Resource
e oo Item CombinedOrderID DueDate BatchOrderQty UOM  Start Filing ScheduledEnd DeliverySkack - [ Dispersers [E5 HSD2
2= @ 4051765 P115307087 Aug-23-2013 20,999 L 22-Aug-2013 17:49:08 23-Aug-2013 2:51:39 -2:51:39 P &-Mixing Unit A = Mixer04
B @ 4051804 P115309019 Apr-29-2013 13,501 L 23-Aug-2013 11:16:35 23-Aug-2013 15:25:16 -116days, 15:2... Line3 = Line
5 @ 4051525 P115308156 Aug-25-2013 13,400 L 24-Aug-2013 23:17:23 25-Aug-2013 3:17:04 -3:17:04 Line3 55 Lined
= @ 4057 P115306142 26-Aug-2013 7:01:42 7:01:42
= @ 4051791 a2 26-Aug-2013 7:22:03 Sdays, 16:37:56
B @ 4050863 22-Aug-2013 19:54:12 0:00:00
=1 © 4066024 11530 Visual indicators will alert Rich 2-Aug201315:21:04  7days, 8:38:35
: Products of potential orders to
@ .. ordemr Material - Outy
W P11530809600 4051745 C152 push out or puII forward.
<7 P11530809802 5082978 DT
<7 P11530809801 5082978 DT

This will include calculations that
will also suggest the time frame for
when this push and/or pull should

Resources and Tasks xﬂ

Fitter resources on: || Selected order Planned resources || Alowed resources [~| Custom filter on combined order(s)

|Aug-22-2013 ,12:00 |Aug-23-2013 | 12:00 [Aug-24-2013 ,12:00
Dispersers |
HSD1

HSD2
HSD3

HSD4
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Intermediates

Production Tank I_rl_l_ E i i i i i
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Storage Tank A DDDDD D D D D D D
storage Tok A |1 I LELE | [T | | 1]

Mixing Unit A
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Demonstration overview

* Generate capacity plan based upon rolling forecast
’ Show safety stock and inventory targets
Show optimizer parameters
Run scenarios
Scenario 1 - Optimize fulfillment and inventory
Scenario 2 - Optimize profitability
Scenario 3 - Optimize with both - fulfillment top priority
Scenario 4 - Optimize with both —profitability top priority
Compare scenarios

| 2
*’ Create the detailed schedule and work order sequencing

Planning control of work orders (manual planning)

KPI based planning decisions

Automatic propagation of schedule changes

Replan late orders

Bring in new orders

Auto Assignment

Unplanned maintenance and resource calendars

Improve schedule / Optimize sequence across all resources
Simulation scenarios

Reporting and Analytics

© 2015 Quintiq 25 @ Q{}INTIQ




Generate capacity plan based upon rolling forecast

Demo summary: Meet increasing demand with the same resources while effectively balancing production costs,
capacity utilization, inventory targets and fulfillment

m = V|| ¥ Sslesdemands 3t |l Capacityplan 33 ™\ ¥ Demands and supplies zﬂ Flow plan m]d‘ Period tasks zﬂ = & =]

Margin Fiter by: T Unis € € » 9 1Jan-2014 [ a @ @
12014 |4 2014 7 2014 10
Supplier 1 100% | 100% \ 100% | 100% | 100% \ 100% 100% | 100% \ 100% 1]

Sales Siooler2. 1o DGR e Nl Mol MR |0 e RSl | 0
i i I I I Transport to plants | 100% 100% 10 100% 100% 100% | 100% | 100% | 100% | Quintiq ca pacity p|anning
Tmnsp()ft 2to phnm 6000 0 2232 L 773 C 66 0 2383 C 387 0 246 0 C . . ) .
Winston Salem TS TR TRt constrained Rich Products’ rolling

Direct cost + Cutting Saw Winston... 100% 100% 100% 100% 100% 100% 100% 100% 100%

+ FlatMaster 120 Winst.. 100% | 100% 100% 100% 100% 100% 100%
448.70 | ity [l 100 0% [ 0w o0 i 00 [ 100w th thi
. M$ + Alt FlatMaster 120 Wi.. ; 100% i 1oo%i 100% i 100% Y 100% : 100% 100% with this demand.

forecast to balance your supply

4

Fixed cost + Machining Winston Sa. 100% i 100% i 100% i 100% 100% 100% 100% 100% || 100388
8 7 9 6 + Welding Winston Salem 5 2 5¢ 2 5 | af ‘I"
[] ME + Finishing line Winston... ' 82 : ™ l - 83 l T I - 83 I : 1 T l 83 l -—l_m—"l_ :
Cedar Fals | 100% | 100% | 100% | 100% | 100% | 100% | 100%  100% | 100% | 100% | 100% |
Inventory holding cost Carmpaigns CUttng Saw ...
1 5 e + Cutting Saw Birmingh... | 100% 100% | 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
.
+ Fiathaster §8 Cedar F... || 100% i 100%i 100% i 100% i 100% i 100% i 100% i 100% 100%
+A’tF ctor 00 o | g ono nno 0o, N

Target inventory level 100% : 100% 100% 100% 100% 100%
9 8 + Mach |_ 100% 100% 100% i 100% i 100% i mu%i 100% i

BB The Quintiq optimizer balanced N | 6 : 5 85 7 6 -

production costs, capacity i | | 1 ] | |

Fulfillment

100% | 100% 100% 100% | 100% 100% 100% 1
90% = utilization, inventory targets and o | 23557 Tc | 25134 To | 23557 To | 24345 Tc | 25434 To | 22768 Tc | 251

Transpo! . To 24282 Tc | 23282 To | 19824 To | 22525 Tc | 19926 To | 22606 Tc | 23564 To |

Volume e fulfillment. The results were ‘on | 2486 Tor | 2980 Ton | 2437 Ton 2459 Tor | 2094 Ton | 2431 Tor | 2472 Ton | O

0.37 v calculated in real-time KPIs, and
are displayed within a dashboard.

@ .. .. period Start 2.~ Period End Unit Process 1~ UsedCapacity Quiput
1-Now-2014 1-Dec-2014 Finishing line Winston Salem Produce SKU 10678761 10days, 3:37:13 6,001
Produce SKU 10678761 o8 6,091
1-Nov-2014 1-Dec-2014 Finishing line Winston Salem Produce SKU 1090819 2days, 15:51:15 1,596
Produce SKU 1090819 081,596
1-Nov-2014 1-Dec-2014 Finishing line Winston Salem Produce SKU 861739 7:53:41 197
Produce SKU 861739 h197
ok 7,884

4-Dec-2014 2:37:25 '/ sCplanning (£ 3
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What If analysis and scenario comparison

Demo summary: Adjusted constraints and optimization parameters in varying scenarios and performed what of
analysis. Then compared and analyzed the results of these multiple scenarios.

Strategy | Default

KPI
Minimum supply

Level; - Weight 5

Maximum inventory level
Maximum supplhy
Unit capacity
Stocking point capacity
Fulfilment goal
Fulfilment
Target inventory level
&, Sourcing cost
&, Operating cost
&, Inventory holding cost
., Sales
&, Labor cost
. Transportation cost (Volume)

LNEN LN en LN oen e L R e e e e e

e i e e e e e e S e L

KPI

\Process preference
Sales dermand priority
Supply target
Process rmaximum qual
Lot size
Campaign

&, Transportation cost (
Minimum unit capacity

Then used Quintig’s scenario
manager to compare and analyze
varying “what if” scenarios.

Fie Edit Reports Forms Views Window Help

. \E‘ @ . L] . (5] (] M) vest optmizer run: 12/30/15 13:59 (5

Name.
&1 Al scenarios

CreatedBy CreatedOn  Status

- |Rich Products ericp  30-Dec 11:58 B
Sales target v Rich Products ~What | erip30-Dec 13:59 0y
o/ Recydle bin

Postponement penal
Inventory location pre scenanos comparson | kp1 settings|
Process minimum qual
Minimum inventory lev
G, Priority
&, Factory Priority

T e - —

m KPIs 37 | A KPIs[1] %
KPIs KPIs
Cost of sales
Irwentory heling
Margin —
0 arm q o q 0 -
First, specified which KPIs are most critical, including
q o . . . o 250,000,000 500,000,000 Fulflment Fulfiment gol Target invento. .
Ca pa Clty uti I izatio n, p rOd uction COStSI invento ry COStsl (™ Absolute-Rich Products ® Absolute-Rich Products - What If) (W Percentage Rich Proclicts M Percentage Rich Products - What 1f)
inventory targets, fulfillment, etc. T ==
Total inventory Demand fulfiliment
10,000 30,000
7,500 < 20,000
2 5000 )
2500 10,000
UOC(*EUIB Jan-2014 Apr-2014 Jul-2014 Oct-2014 Jan-2015 ApI-2015 UJE"—2014 Mar-2014  May-2014  Jul-2014  Sep-2014 Nov-2014 Jan-2015 Mar-2015
4 2 & Nofilter 01. Scenario management [ 3
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Create a schedule

Demo summary: Your demand, in the form of work orders, was scheduled manually and via automatic planning.

File Edit Forms Views Window Help Automation

() (&) (% pemo imeort] (@) () (3] (&) @) @] (2] (2] (&) &) @) ] E) @]
2]

We planned the work orders within
Quintiqg, and could manually adjust
the schedule. The corresponding
impact was measured in real time

Orders and Ope
and reflected within the KPIs.
Fiter on selected resource
= 2= Item CombinedOrderID DueDate BatchOrderQty UOM Start Filing ScheduledEnd DeliverySlack [E5 HSD5S
5 @ 4051530 P115307123 Aug-31-2013 18,448 L 23-Aug-2013 19:31:12 24-Aug-2013 0:49:56 6days, 23:10:1 = Mixer10
B= ) 4050863 P115308202 MaxDate 5,000 K6 +++ 22-Aug-2013 12:00:00 54 LineB
I E= @ 4051508 P115308121 Sep-2-2013 20,999 L 24-Aug-2013 9:45:32 24-Aug-2013 14:25:51 B2 LineB
Eq 2 4070950 P115308111 Aug-24-2013 21,000 L 23-Aug-2013 6:25:23 23-Aug-2013 10:36:44
ES @ 4051745 P115308096 Aug-27-2013 21,000 L 24-Aug-2013 17:34:57 24-Aug-2013 23:17:23
B @ 4050863 P115308205 MaxDate 5,000 KG +++ 23-Aug-2013 3:31:09 52
@ .. ordernr Material . OutputMaterialDescription Quantity ... TargetD...
@ P11530812100 4051508 1520109 0001501 NOTER MATT WHITE 209%9L 29
7 P11530812101 5091649 DT V/MATT WHITE 10L 480 PC 29
'? P11530812102 5091649 DT V/MATT WHITE 10L 1619 PC 29
2= Planning I Resources and Tasks Zﬂ = & =
Fitter resources on: || Selected order [] Planned resources || Alowed resources || Custom filter on combined order(s) | m @
,12:00 |Aug-23-2013  12:00 |Aug-24-2013 | 12:00 |Aug-25-2013 | 12:00 |Aug-26-2013 i
N
MixerD2 b =
MixerQ4 P g P q
Mixer05
Mixerd7 4 4 4 E
Mixer08
ot il ' - ' R R K T T W——
Mixer10 4 4 4 4
Mixerll
Linel
Linel (Batches) Be 3 o
e : NEIRR R
- - Liad)
€ € > ¥» 2200201390806 [ & S, # |4 Days ~ | [= ‘
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Optimize the plan

Demo summary: Quintiq factored in numerous factors and constraints, including allowed resources, resource
connections, production rates, change over times, etc. and generated a plan using our optimization technology

File Edit Forms Views Window Help IAulomaﬁnn

@E‘- Autoplan

Quintiq automatically planned in
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Re-sequence plan

Demo summary: Re-sequence plan based on occurrences such as unplanned downtime and available capacity
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Reporting and analytics

Demo summary: Used headlight KPIs to measure the impact of planning decision prior to execution. Then used
taillight reports to summarize and detail what occurred within a specified time period.

Fle_EdtForms Views Window Help Automation —
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Typical benefits after implementing Quintiq

Opportunity Potential savings and benefits

Increased sales and profitability

KPI-driven planning

OTIF and On-time improvements

Transparent and visual system

Scenario management

S S S Q1 S

Various challanges in many areas, which cause delays and uncertain
situations. That means an unknown amount of lost sales. With a tool
that offers transparency and optimized planning, significant impact
will be seen over the entire chain.

Current planning process is not KPI driven. Using the Quintiq
platform, KPIs will be used to guide the planning process towards
attaining company goals.

OTIF and On-time delivery figures are typically up for 5-15%.

The planners and also the persons working in customer service and
purchasing will have visibility over details like stocks, orders, raw
materials. They will also be able to see the effect of their
decisions/actions. Detailed information can be shared with
customers as well in order to keep customer service at a high level.

There are multiple ways to run the business and achieve the desired
results. The optimal way is to run different scenarios and pick the
best choice in each situation.

2015 Quintiq
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Typical benefits after implementing Quintiq (continued) S

Opportunity Potential savings and benefits

* The utilization of the production machines improves typically 10-

Improvement of machine utilization J . ,
20%. This will also enable more capacity to sell.

) * The learning curve can be made easier with advanced planning
Short learning curve
system.
* A 100% fit planning system with easy-to-learn GUI will be a tool they
A system people can trust can trust

* Quintiq offers an advanced, common tool with easy-to-learn

Less dependency on key personnel J . .
functionality.

« * A truly interactive system could improve day-to-day operations

Proactive plannin
. E significantly and enable proactive management.
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“At SIG, Quintiq is used globally. Everybody
can see exactly what is going on
everywhere.” _

Customer benefits

“For a long time, our delivery reliability was
between 50% and 60%. This has improved to
80% and sometimes 90%.”

- Ron van Hout, Planning and

Warehouse Manager Vlisco

Tk
VLISCO

“Quintig won us over with its
platform’s integration ®
capabilities and transparent :

processes. The software’s ® Trlr‘u)o,,.tecc
flexibility enables it to be .
customized to process the many
specific requirements of the
chemical industry such as the
handling of byproducts,

alternative raw material input,

lot optimization and

sequencing.”

- Management, Tribotecc

e

“Quintiq is an enabler for excellent results. It allows you
to measure many KPIs and drive improvements in the
critical ones. Quintiq has exceeded our expectations
every step of the way.”

ADITYA BIRLA

NOVELIS

- Buddy Stemple, VP & GM Novelis

“Full transparency has been achieved through the
combination of centralized planning and de-centralized

scheduling in seven plants. We have seen results in £
capacity balancing as well as improvements in
scheduling. This has further resulted in improved
customer service and optimized productivity.”

AkzoNobel

- Pierre Versailles, Operations Excellence
Manager AkzoNobel Powder Coatings

“We required a SCP&O platform that
would accommodate our intricate <
scheduling requirements, which stems

from our unique approach of assembling

and cooking products simultaneously.
Quintiq has an outstanding track record
in the industry and its software platform
enables us to maintain the high quality
and fulfillment standards our customers

have come to expect."

Carmen Zech, Head of Global
Resource Management SIG

Kitchen

“Our production processes are highly
dynamic, so it is not easy to calculate the
precise return on investment that the Quintiq
system can perform. However, based on our
experience, we can say that our investment in
Quintig has made a substantial contribution to
our bottom line.”

Andy Berliner, CEO Amy’s

- Douwe van Dijk, Manager Meneba

© 2015 Quintiq 34
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Agenda

Quintiq overview

Focus area: detailed scheduling

Summary of current challenges

Demonstration

Optimization in scheduling/references

Q&A

Lunch Break

IT Discussion
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Past performance does not predict future outcomes

Past performance Future performance

Now Future

ERP MES Missing piece

Systems of record
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A good production plan: The illusion of optimization
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Production plan optimized for profit
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Quintiq is world champion in Job Shop Scheduling

Quintiq holds

110 world records
for flexible job
shop scheduling
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The Flexible Job Shop Scheduling Problem (FISSP) is an
extension of the classic Job Shop Scheduling Problem,
which has been studied since the 1960s.

The challenge: Schedule a set of operations to be
processed on a set of machines and order the operations
so that total completion time is minimized.

The FISSP represents a production environment where
there is a restricted set of machines capable of processing a
particular operation.

There have been 313 documented instances with up to 300
operations.

Quintiq holds 110 world records. For these 110 instances,
we were the first to find the best-known solution to date,
ahead of any research group. Of these 110 best-known
solutions, 90 have been proven to be optimal.

Quintig’s commercial optimization technology, which was
used to solve this historic puzzle, powers the software used
by our customers in over 80 countries on a daily basis to
solve their own unique planning puzzles.

© 2015 Quintiq 39
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Quintiq’s optimization approach

Interactive -
automated |:
planning | 4

Fully
automatic
planning

Semi-
automatic e
planning al O

Decision
support

Manual -
planning o g™

Good data/rule quality
Clear optimization goals
Good human planners

Flawless data/business rules
Exact optimization goals

Good human planners
Great data quality

Good data quality
Great human planners

Excellent planners needed
Excel/ERP/TMS

Includes soft goals

Increased impact per planner
Solve larger puzzles and find
better solutions

Cost reduction
Higher utilization
Higher service level

Find solutions faster
Unlock “low-hanging fruit”
optimization potential

Increased impact per planner
Solve larger puzzles and find
better solutions

Plans are archived

Compares different scenarios

Adjusts the optimization results
Freezes part of the optimization results
Allows re-optimization (e.g. to handle
exceptions)

Creates plan for day of operations for day x+1
(or x+2, etc.)

After accepting the optimization results, the
planner will not re-optimize (will only make
local changes)

Typically up to 50% of decisions are made by
using semi-automated planning, and the rest by
manual decision making

Global overview of status

Focus on better planning

Tendency towards formalization of data
Pro-active instead of reactive

Long learning curve

Constantly searching for the right information
Plans are written on a planboard

No insight into global results of local decisions
Stress

© 2015 Quintiq
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Carlsberg — China

* Carlsberg has become the leading brewery group in West China,
Challenge operating 41 breweries across the country.

* Needed an integrated planning solution.
* Carlsberg China has chosen its software to provide an integrated
Why business planning solution.

Quintiq? * Carlsberg China will rely on the Quintig system to enable a single,
transparent view of all its operations within China.

ar

* Implement Quintiq’s Sales & Operations Planning (S&OP), Master
Production Scheduling (MPS) and Detailed Scheduling solutions
to support Carlsberg China's business across 41 breweries.

Fast facts

* Industry: B\Food/Beverage
* Number of Employees: 500
* Annual Unit Production: NA
e Customer Since: September 2014

* The new solution will increase visibility and transparency on all
planning and scheduling decisions from raw materials, brewing,
tanks and filling lines to packaging.

* Aided by KPI dashboards, planners will receive support for
faster decision making process, to control, reduce risks, analyze
and manage change.

“The Quintiq solution roll-out will commence in Benefits
phases, beginning with S&OP, followed by MPS
and then Detailed Scheduling across each
brewery in China. This approach will enable
Carlsberg to have a single, transparent view of all
its operations within China”

-Arjen Heeres, Chief Operating Officer, Quintiq

@ QUINTIO
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AkzoNobel Decorative Paints

* Improve reaction time on shop floor disturbances

* Reduce errors in reactions to shop floor disturbances

* Link the SAP MRP output to detailed line schedules to improve
customer service levels and maximize productivity

Challenge

* Optimizes the throughput of paint at its factories

* Validates material availability of planned batches

* Creates detailed sequences for dispersing, mixing and filling
during paint production process

Fast facts

* Industry: Decorative paint production
* Annual revenue: €1.37 million (2013)
* Number of employees: Over 5,000

* Annual production: 1 million tonnes

* Location: Gateshead, United Kingdom
* Solution: Scheduler

e Customer since: 2012

* Optimized throughput and reduced cycle times
Benefits * Improved delivery performance and productivity
* Reduced loss times and cleaning times

“The functional and the optimization proof of
concepts showed us exactly what we needed —
that Quintiq could help us optimize our
throughput and delivery performance.”

Peter Lidstone
European Supply Chain Director,
AkzoNobel Decorative Paints

Q) ouintiO
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AkzoNobel Powder Coatings

Address the problem of high inventory levels, sub-optimal utilization of
plants, inconsistent service levels, a lack of supply chain visibility, and a
Challenge duplication of planning tasks across the various plants

* Link the SAP MRP output to detailed line schedules to improve
customer service levels and maximize productivity

AkzoNobel

* Foresees the effects of planning decisions on the entire supply chain,
enabling more effective decision making

* Helps to reduce inventories by creating detailed sequences for
dispersing, mixing and filling during the paint production process

* Industry: Powder coatings

* Annual revenue: €934 million (2013)

* Number of employees: Over 4,000

* Location: Western Europe

* Solution: Scheduler

* Customer since: 2010

* Improved capacity utilization and less temps required

* Reduced planning effort, inventory by about 5%, and SLOB by 20%

Benefits * Improved service performance by reducing out-of-stocks and MTO lead
time

* Increased sales value expected by at least 1%

“Full transparency has been achieved through
the combination of centralized planning and
de-centralized scheduling in seven plants. We
have seen results in capacity balancing as well
as improvements in scheduling. This has further
resulted in improved customer service and
optimized productivity.”

Pierre Versailles
Operations Excellence Manager,
AkzoNobel Powder Coatings

. @QUINTIQ




Amy’s Kitchen — United States

‘ e g €N Challenge [

Fast facts

* Industry: Fruit and vegetable processing

* Annual revenue: US$120 million

* Number of employees: 1,600

* Annual production: 20 million pre-
packaged meals

* Solution: Scheduler

* Location: Petaluma, CA, USA

e Customer since: 2013

Why
Quintiq?

Benefits

“Quintiq has an outstanding track record in the
industry and its software platform will enable
us to maintain the high quality and fulfillment

standards our customers have come to expect.”

Andy Berliner
CEO, Amy’s Kitchen

Address Amy’s Kitchen’s intricate scheduling requirements
Accommodate Amy’s Kitchen’s unique approach of assembling
and cooking products simultaneously

Accounts for the large number of staff required to cook and
assemble each product

Plans the delivery of raw materials, inventory disposition and
equipment availability

Optimizes communication and collaboration between sales and
inventory forecast planning

Quintiq had the flexibility to handle the unique constraints found
in Amy’s Kitchen’s intricate scheduling processes
Quintiq is an industry leader in scalable solutions

Maximized resource utilization

Improved decision making and enhanced productivity
Company-wide visibility enabling improved teamwork and
communication

© 2015 Quintiq 44
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SIG Combibloc

Fast facts

* Industry: Converted paper products
manufacturing

Annual revenue: €1,260 million
Number of employees: 4,250

* Location: Germany (Headquarters)

* Solutions: Company Planner, Scheduler
e Customer since: 2007

“By deploying the Quintiq solution across all of
our planning horizons and sites worldwide, we

are setting ourselves up well for the future as
we now have a system that can grow with us.”

Andreas Haas
Head of Supply Chain Management, SIG

Challenge

Why
Quintiq?

Benefits

Improve efficiency for overall supply chain performance
Provide delivery reliability
Provide efficient planning

Quintig Company Planner for medium-term planning and Quintiq
Scheduler for detailed planning

Improves overall supply chain performance

Integrates with SAP

Administers strategic, tactical and operational planning across all
production facilities

More efficient planning and proved efficiency by improving
overall supply chain performance

Complementary to SAP

Quintig maps entire production process in real time

Transparent order processing across all sites resulting in more
objective planning decisions

Increased internal lot sizes by 10%

Improved delivery performance: reduced lead times, reduced
working capital requirements, Maximized capacity utilization
Increased productivity and throughput

Optimized inventory levels

Improved customer service

2015 Quintiq
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Quintiq overview
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Summary of current challenges

Demonstration
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Q & A session
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Quintiq overview

Focus area: detailed scheduling

Summary of current challenges

Demonstration
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Lunch Break

IT Discussion
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’ ’ Applications components &

technology requirements
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Quintiq architecture

Rich Rich Products Core Business Rules
Products

Solution
I Demand Planner: Collaborative demand forecast

Macro Planner: Finite Capacity planning

Indus.try Scheduler: Detailed production scheduling

Solutions o . .
Logistics planner: Transport planning and execution
... and more

Quintiq

Standard

Software

N

Q@ ountio
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Quintiq: Basic architecture

|:| Presentation layer
[

m 3 3 .

4 Visualization layer

. ...............................................................................................................
- Scalability layer

D Business layer
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Overview: Sample basic architecture / no external systems N

Presentation

Network

Visualization

Business

Integration

Data

Quintiq
thin
clients

Quintiq
thin client
engine

Quintiq [THIEZES
application [[[F 210
engine [IINCEE

€

N, R

Quintiq
mobile
clients

Web
server

Quintiq
mobility
engine
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Overview: Quintiq software components

Quintiq Quintiq %
Presentation thin mobile gy Reports
client(s) client(s) ;

B |
Network gateway _ﬁ server
Quintiq mmsa oD mmés [ Quintig mcm  Quintig
Visualization th|nFI|ent D D T T mot?lllty g rem.otejob
engine(s) : : englne_(_s_) ---------------- engine
Quintiq  miie o
Scalability dispatcher [ s
engine(s) 5 .
Quintiq [THICS e
Business application [[INNEEER oo s | knowledge
engine [[INCLL s
Integration |~ - T
2 e = er. == B B N
Data 4 SAP Cortlied | = r &”
é;v by SAP NotWomver RN “ ) . 70
GIS LDAP SAP ODBC Message SOAP Excel Email / Flat file

queue

iCal
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Scalability solutions

Scaling due to data volume
Datasets and/or multiple Quintiq Application Engines

Scaling due to global businesses
Support for centralized and decentralized installations

. Scaling due to complexity of business rules
P Quintiq Propagator

@ _
- Scaling due to user counts
- Quintiq Thin Client technology

o
¢ Scaling due to complex optimization
Advanced Optimization Engine

L o |
oo
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Case overview

Orders
(per day)

SR >1,000,000
operator

Wor.ld-leadlng 10,000
retailer

Gas company 40,000
Workforce 10,000
Planner

Air traffic 30,000
control

Passenger rail 100,000

company

Resources

60,000

15,000

28,000

10,000

10,000

20,000

5,000

200

400

1,000

1,000

2,000

Messages
(per hour)

120,000

100,000

15,000

20,000

2,000

20,000

Quintiq
Application
Engines

>20

Internal
interfaces

>20

>10

>5

>10

>5

>15

External
interfaces

>10

>5

>3

>5

>10

>10
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Release strategy for Quintiq Application Suite and Products N

(Releases are available two weeks before the start of a new quarter)

Patch line
* 5 planned patches

* Bug fixes only

Feature line

* minor version + service packs

Product release line -
* new features + fixes -

* new features + fixes

[m—————

Customer projects go live with:
Product release hotfix

I patch line for mission-critical systems and upgrades « Bug fix for critical bug
I feature line for non-mission-critical systems * Same request process as used by R&D

duct li . di ft . * For latest release as well as latest release that
" product line require corresponding software version can be used for mission-critical systems
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Different levels of configuration

Qmpth Data integration Constraints
. I architect
A=
Occasional Knowled
ge . .
Quintiqg expert tables Business logic GUI components

Quintiq architect Object model
v [

. Industry
Full time Solution Flex components &

Quintiq expert GUI library

Optimization
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Level 1 — End user

Constraint Sorting Formatting
representation . . . . . q
Use different Sort columns in ascending Decimals, unit of Attribute selection
image/color to or descending order measure, colors, bold, etc. Select attributes to be
represent constraints displayed

AeTE]
\
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Level 2 — Key user

Dashboard

Visualize real time
KPls using gauges or

Image attributes
Configure image attribute
for better visualization,

Configurable column
Define own column when it’s
not made available

Knowledge table
Adapt the software

LCDs to your new business
e'g' PrOdUCt type [ @ kecwiedge base cditor 5 Kewiedge SCOeta . M | y .
scenario, e.g.
r@ Papen cheduler - GUIHelper - ShopFloorintegrater_SC - Schedule - Jomparer - Nams [serupCasing 5€ | L.g Resources
File Edit is Views Window Help preipton |
BN EEE E B @swens] [l
l ! ' X \_; Operations ZI | Orders Routing ZT - B = m _— ,Dwr‘ I:HLW?II" :Mn — = =
———— = |[Orders 1 - Analysis
5 / 5U 5 L Order - Custorner Article  Quantity DueDate Valve & = component
= 30 Pottery Barn 179 6000 20-Jul
- = | 3 State Farm 121 6002l BC Analyze the data
=l 32 Radio Shack 163 3000 16-Jul . _
e ||| EHE 33 Strawbridges 128 6000 20-Jul I and define real
115 ||| EHNE El! Strawbridges 104 9000 16-Jul time KPlIs
| = | | 35 Pottery Bamn 102 3000 16-Jul
I Ty = 36 State Farm 106 3000 25-Jul C5A
85 [l =EEmm 37 Pottery Barn 156 3000 22-Jul
= N 38 Pottery Barn 145 12000 19-Jul 63 q
Teal Avaistin e =l 29 Radio Shack 116 12000 Z1-Jul -
| 3447 .25. || =mm 40 ACME 192 12000 20-ul T —
S = =.. 41 State Farm 186 3000 20-Jul Tj_;:; uenesal - calendar rules
ES 42 Radio Shack 178 12000 18-Jul S .
1393.50. (|| = mm 43 Strawbridges 171 9000 24-Jul E9C DL Define calendar
I — AE.' [ | | 44 ACME 177 15000 20- lul S : [ EEEE rules for each
1308.37|(= G cren - . resources, e.g. Shift,
& & 7 B % W 11 X .
Total Watting Time |12-?-2013 |14-?-2013 IlG-?-2013 |18-?-2013 20-7-2013 |22- ZoMsos T down tlme...
792.06“ 1101 E I X7 R KW S
| 1102 LIl J J el el T I W el 0 e
Dy | e [
1103 INRRRIRIRDRIRT TTRRIT TN —_————
1104 L I Tl I T AT ] o TN ol o I
1201 NI I [ s T e -llrFl!F
1202 0T Pl |G S ] TN Al (amal
L Batch ir : 00001248 .
1203 Start; 2003-04:01 13.28:00
01 s s Tooltips
13 MOAE M [\ E M Tmm EHE M 0 (00 M| |SewpOuration: 00000 || 07 Conflgure information
€ < > M» 120201300000 T © & m— 7| =] | to be displayed during
01. Planning and Analysis B ‘ﬂy U mouse over
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Level 3 - The Occasional Quintiq Expert

wmms Data Integration Knowledge Table GUI Component Color Schema

= Integrate Customer mmmm Create / edit knowledge Forms, lists, Gantt Define color schema e.g.
Data with Quintiq Table based on customer chart, dialogs, context Used (.Iapauty, Available
Software needs FRETIE. Capacity, Overload...
| |
Business Logic O Constraint
Model solution to cater Create constraints based
for customer specific on customer business
business logic rule

Quintiq Business Logic Editor Quintiq GUI Designer

Industry Solution The Occasional Customized Quintiq
Quintiq Expert Application

- @QUINTIQ



Level 4 — The Full Time Quintiq Expert

« Optimization
‘ Work on optimizer to solve

various planning puzzles

mm Object Models
“mm Model Industry Solution
objects

¥ N .

Al
The Full Time Flex Component Industry Solution
Quintiq Expert Customer Solution

@ QUINTIO
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’ ’ Data Integration

@ QUINTIO
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Integration

Integrates seamlessly into your environment

L Customer
Quintiq ERP system
> integrations:

e e e e e e = 4)
Oracte
- g 5 : i : : :
GIS LDAP  Flatfle ~ ODBC M58 chpp Excel oM/ SAP

queue iCal Other

o : “Quintiq won us over by demonstrating its integration capabilities,

B TrlbOtECC transparency as well as t/?? flexrb{llty enabling the software .to b.e tailored
..more than performance = t0 process the many specific requirements of both the chemical industry
¢  and Tribotecc.”

@ QUINTIQ
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Exporting data

Export any list or Gantt Chart to HTML, Excel, Word, JPEG etc.

T¢ 4 | @ Cr\shipments.himl

@ File Edit Wew Insert Format Tools [

OrderTypelmage 1D ID RDC 2 [ B L
(Order) {Order) b=HE @' = El Vs BE
: Al - B OrderTypelmage |
DaATA_FREVIOUS 16283 |16283_2 |Brinklow A B | C | D
RDC "1 [OrderTypliD (Order) ID ID (Deliv
DATA_PREVIOUS 16663 |16663_2 |Brinklow 2 DATA PRI 16283 16283 2 29!
RDC 3 |DATA_PRI 16923 16923_2 29!
DATA_PREVIOUS 17151 (17151_2 Brinklow 4 DATA PRI 16394 16334 2 29
EDC E IFY¥™HARKI N2 7nne 2 I
2-7-2007 2:00 4:00 6:00 8:00
1 1 L} 1 el
ANON BRAC 4DAYAM A 1 01 1:00:00 -;_5
[
ANON BRAC 4DAYAM A 1 02 o20:00 = R
[ EEERS S aaa——
ANON BRAC 4DAYAM A 1 03 1:15:00 “
o - |
ANON BRAC 4DAYAM A 1 04 gac00 = [

j TSNS ST

ANON BRAC 4DAYAM A 1 05 014500
—= =
ANON BRAC 4DAYAM A 1 06 1:30:00 &

L-.— 1

@QUINTIQ



Minimizing SAP Integration time, cost and risk

uintig-SAP
it reee
i —eee] : -~ E
ey s [ e SAP server
I e N
Quintiq Quintiq '
server integration _T_
framework w
SAP PI
Technical Functional
Multiple integration techniques 1. Maximize visibility of
Pre-configured SAP technical source/destination data structures.
integration 2. Maximize visibility of
3. Simple data mapping tool. source/destination mappings.
Data conversion and control is 3. Maximize speed of transforms and
handled by Quintiq, since data control
conversion can often be done faster 4. Prior knowledge of typical data flows.
than in SAP.

© 2015 Quintiq 65
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Selected Quintiq customers using SAP

AAurubis

TRESPA

A

ArcelorMittal
C‘ AMAG
Roling

NOVELIS

[ &

MNUULKKI
V&

7
’.' Atominyum

ELEKTRO

& ALUNORF
HYDRO
& Constellium — ERINS
SAP° Certified
Powere d by SAP NetWeaver”
i1 oes [ eee)
[ eee
1 oo i
e S ‘
Q@ountio |

SCHENKER

G

[Rodbe

S8gatgo

y—=) 7/ 4

=AMk i & e —
EAPRESS

airservices ’
KME

dpgoull gSoly n

Saudi Aramco

© 2015 Quintiq
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’ ’ Data/System Security
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Security

Functionalities

—

U SerG rou 8
moup_ 2 GuUlI
T representations

S~

& <=

UserGroup RW_1

UserGroup _RW_2

° |

Recognizing that safeguards preventing
disclosure of confidential information is
of paramount importance, Quintiq
utilizes robust security controls within
our applications. Collectively, these
security mechanisms ensure that we
provide for full data confidentiality and
protection, along with granular
controlled access to this vital
information. Quintiqg security controls
extend across our entire planning suite,
providing user security, application
system security, database security,
network security, audit logging, and
system administration.

© 2014 Quintiq G
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System security — user security and RBAC

Service users ! groups Roles Model usergroups
@)% @8] =] (@] ©) @ @ = @ Lyl
Name - DizplayName v Name 2 astype(MUA... i
B & quintig & Administrator = (4 WacroPlanner Dec-30-2015 11:5...
— a Administrator administrator £ Manager £ Adminis... Dec-30-2015 11:5...
] &8 Administrators administrators £ Planner R Develop... Dec-30-2015 11:5...
L & administrator E£5] Quintig §8 Manager Dec-30-2015 11:5...
= a Ericp ericp £7] System Manager L8 Planner  Dec-30-2015 11:5..
£ Adminigtrator £7] User administrator ER Restrict.. Dec-30-2015 11:5...
£ Manager £8 Superu... Dec-30-2015 11:5..
&1 Planner ﬁ FTP Jul-2-2014 20043118
£ Quintig ﬁ QuiCoSolution May-22-2014 12....
£7] System Manager
&1 User administrator
— &i% Quintig quintig
] &8 User administrators useradministrators
L &7 User administrator
L 3 webuser webuser

Show users

Find uzers |

Find groups |

Quintig uses a role based authorization security model.
Authentication can occur directly within Quintiq, or proxied

to an LDAP server (i.e., Active Directory).

| apply || ok || cancal

© 2015 Quintiq
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Agenda

Quintiq overview

Focus area: detailed scheduling

Summary of current challenges

Demonstration

Optimization in scheduling/references

Q&A

Lunch Break

IT Discussion

© 2015 Quintiq
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Goals of POC

Define scope

Quintig understands the complexity
associated with liquid/semi-process
scheduling. We also understand that
every company has their own unique
challenges. Our proposal is for Rich
Products to challenge Quintig with the
most complex piece of your detailed
scheduling puzzle. The right scope will
bridge the gap between the functionality
seen in the solution presentation and
the “Rich Products” world.

Prove capability

Work with Rich Products team to
define the puzzle constraints, rules and
KPls. Then, in a matter of days, give
Rich Products certainty that they can
be incorporated into the Quintiq
solution. Additionally, work with
Quintiqg SMEs to understand the ease
of configuration — Rich Products world
is modeled without customization and
is done through a process which
incorporates your team.

© 2015 Quintiq
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Question and answer session

Quintiq Inc.

Melissa Pappas

Account Executive
Melissa.Pappas@quintiq.com

610.517.6150
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Appendix 1:
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Functional Requirements

Show how and why the plan produced is optimized to minimize cost and/or improve manufacturing capacity
utilization while still maintaining inventory and service targets.

& Strategy =4

Strategy |Defaurt h |

KPI Level; - Weight 5 @ @ KPI

Minimurm supply 4. 1 Process preference
Maxirmum inventory level 1 1 E - Sales dermand priort 3 :
. v 2] priority The plan is generated, and the KPIs are updated in
Maxirnum supphy 1 1 Supply target
Unit capacity 1 1 Process maximum quantity real-time to measure the quality of the plan.
Stocking point capacity 1 1 Lot size e q
Fulfilment goal 2 1 Campaign Furthermore, additional plans can be run, allowing
Fulfilment 3 1 5. Transportation cost (Time A A
. LG i e L) Rich Products to perform What-If analysis.
Target inventory level 4 1 Minimum unit capacity
&, Sourcing cost 5 1 Sales target £ enarioMaria L
- ) Edit s Forms Views Window HelD
@, Operating cost 5 1 Postponement penatty DRNEEEEE B wto
&, Inventory holding cost 5 1 Inventory location prefererm\ = plos 22| B Flow plan 52| @ Period tosks 22|
o, Sales 5 1 Process minimum guantity ng ponts [ Products Search by product - F)
i Labor cost 5 1 Minimum inventory level . —— " Revenue  Quantity Fulfiled Unfulfiled Fufflment -
- . - N o 2 1,450.00 4,940 4841 9 I —
@, Transportation cost (Volume) 5 1 &, Priority 145000 5020 4010 100 1
- - 450, . I ——
&, Factory Priority esvm  sam Eo s
1,450.00 6,274 6126 148
1,450.00 5,709 5574 135
¥ 1,450.00 5,669 5669 o
Direct cost SKU 861739 - 1,450.00 5,623 5403 130
SKU 861739 NP57 Sep-2014 1,450.00 5,540 5540 o
44 8 7 0 M s SKU 861739 NP57 Oct-2014 1,450.00 5,527 5527 o
. VJ-' SKU 861739 NP57 Nov-2014 1,450.00 5,574 5445 128
J' SKU 861739 NP57 Dec-2014 1,450.00 6,062 5923 138
Fixed cost VJ-' SKU 861739 NP57 Jan-2015 1,450.00 5421 5421 o
¥ SKU 861730 NP57 Feb-2015  1,450.00 5,161 5161 0 R
8 7 9 6 M$ VJ-' SKU 861739 NP57 Mar-2015 1,450.00 5,480 5480 o
' SKU 861739 5 82,801 b 81876 b 1014
;f' SKU 10678761  NP79 Jan-2014 1,500.00 3,169 2988 181 I
. . . . Inventory holding cost ;g; SKU 10678761  NP7O Feb-2014  1,500.00 3,303 0 3303 ]
* SKU 10678761  NP79 Mar-2014 1,500.00 3,239 0 3239 I
Quintiq allows you to specify which KPls are most 15!l 2% Sva wh i e m ae e
" ;f; SKU 10678761  NP79 May-2014 1,500.00 3,234 3198 36 I
HE H H H HH H H '3 SKU 10678761  NP79 Jun-2014 1,500.00 3,211 3211 0 ]
critical, including capacity utilization, production costs, Target inventory lvel IV iiea e oM Mn D —
;g; SKU 10678761 NP79 Aug-2014 1,500.00 3,265 1633 1632 I
H H H w SKU 10678761  NP79 Sep-2014 1,500.00 3,247 2022 1225 I
inventory costs, inventory targets, fulfillment, etc. [ E¥  Swwewe wr  omaa Lawow  sam ; e —
_ {Q' SKU 10678761  NP79 Nov-2014 1,500.00 3,245 3245 o I
Fulfiliment *¥ SKU 10678761  NP79 Dec-2014  1,500.00 3,258 2029 1229 N —
{Q' SKU 10678761  NP79 Jan-2015 1,500.00 3,276 2106 1170 I R
9 0 % ;g' SKU 10678761 NP79 Feb-2015 1,500.00 3,121 3121 o 1
w¥ SKU 10678761  NP7% Mar2015  1,500.00 3,159 3159 0 R
SKU 10678761 o 48,433 b 31943 op 16490
Volume w¥ SKU 10678761  NP94 Jan-2014 1,500.00 2,716 2716 [] [
0 3 7 *¥ SKU 10678761  NP94 Feb-2014  1,500.00 2,831 1652 1179 I
. M Ton w¥ SKU 10678761  NP94 Mar2014  1,500.00 2,777 1620 1157 ]
;g' SKU 10678761 NP94 Apr-2014 1,500.00 2,757 2757 o 1
w¥ SKU 10678761  NP94 May-2014  1,500.00 2,772 0 2772 ] E
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Functional Requirements

Show examples where the solution pulled requirements back from a future week and/or pushed requirements
forward to a future week

@ Quintiq Process Scheduler - Unplanned - GUIHelper =N ]
Fie Edit Forms Views Window Help Automation

()] (] [ pemo import] (i) (%] (%] (%] (@) (2] [#] (2] (2] [&] B) & [&)] @)
— H =

Orders and Operations 12 —FE
(Combined Order Routing
[ Fitter on selected resource WorkCenter .. Resource
x| 2| HEem CombinedOrderID DueDate BatchOrderQty  UOM  Start Filing ScheduledEnd DeliverySlack - [=-Dispersers 5 HSD2
= : =
E5 @ 4051765 P115307087 Aug-23-2013 20,999 L 22-Aug-2013 17:49:08 23-Aug-2013 2:51:39 -2:51:39 =3 Ml)(lﬂ.g unit A ifj I\'!lxerl]4
52 @ 4051804 P115309019 Apr-20-2013 13,501 L 23-Aug-2013 11:16:35 23-Aug-2013 15:25:16 -116days, 15:2... ----L!HEE i__j L!n94
B2 @ 4057 P115308156 25-Aug-2013 3:17:04 -3:17:04 ~-Line3 55 Line4
== @ 4051314 = 26-Aug-2013 7:01:42 7:01:42
E5 @ 4051791 . . . . . 26-Aug-2013 7:22:03 Sdays, 16:37:56
55 @ 4050863 P115308 Visual indicators will alert Rich 22-Aug-2013 19:54:12  0:00:00

E5 & 4066024 P115309141 24-Aug-2013 15:21:04 7days, 8:38:55

Products of potential orders to
@ .. Orderr g push out or pull forward. e This will include calculations

a P11530809600 4051745 C13 3EA a 2
& Pii330809602 S0a2678 DT T that will also suggest the time
'?r’ P11530809601 5082578 DT V/MATT MEDIUM BS 5L 726 PC 19 09Aa

frame for when this push
— and/or pull should occur.
‘m\ Resources and Tasks xﬂ

Fitter resources on: [ Selected order [7] Planned resources [ Allowed resources [] Custom fitter on combined order(s)

o
‘AungZfZOIS I12:00 |Au972372013 ‘12:00 |Augfz472013 I12:00 |Au972572013 ‘12:00 |Aug'

Dispersers |

H5D1

m

H5D2
H5D3

H5D4
HSD5

Intermediates

i § N i © n

Tanks

Storage Tank A DEH:IIIH:I |:| EI III
1 I

Mixing Unit A A
«€ € > P 22auwznz0Enes M O Q & [0 &
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Functional Requirements

Sequence like formulas to minimize changeovers

& Qquiniq Process Scheduler - Unplanmed - GUTeIper e

File Edit Forms Wiews Window Help Automation

&) (]
=

Warkantar

=5 Planning I Resources and Tasks m] = & B
Fifter resources on: || Selected order [_| Plenned resources [ | Alowed resources [] Custom fiter on combined 0rder(s)| ‘ E @

,18:00 ,21:00 |Aug-23-2013 3:00 ,6:00 ,9:00 ,12:00 ,15:00

Mixer01 40700 /4051525

Mixer02 4070050 _—H @
Mixerd3 P @

Mixer03 @+

,18:00

) . a
Mixer06 €74051438

Mixer07
Mixer(8

Mber09 = In this plan, Quintiq has several work orders sequenced in a
TR : manner that minimizes the amount of change over required,
i In the Gantt chart, yellow thereby driving greater efficiency and utilization. This is also

Mixing Unit B . ope
oot signifies the amount of measured with the “Efficiency” KPI (seen above).
MiverD changeover time required. Y

MixerE

MixerF
MixerG
MixerH
Mixer]
Linel

Linel (Batches)

Linel 095 |

€ € > P 2Ag2013100312 D & 2 @ 10y | & |
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Functional Requirements

Show how inventory and service levels are considered and reflected in the proposed plan

==

File Edit Reports Forms Views Window Help

@ - - - |"'| Last optimizer run: 12/30/15 11:59 &5 Scenario | Rich Products v]

I Sales demands 32 lis Capacity plan zﬂ £¥ Demands and supplies xﬂ = Flow plan xﬂ @ Period tasks xﬂ = & =
Margin . . . . Filter by: [*] Demands & supplies [7] Stocking points [] Products Search by product . =]
Product 2 Customer; . Date ;. Revenue  Quantity Fuffiled Unfulfiled Fulfilment -
i SKU 861739 MNP57 Jan-2014 1,450.00 4,940 4841 99 1
P SKU 861739 MNP57 Feb-2014 1,450.00 5,020 4919 100 1]
Sales ||| gj' SKU 861739 NP57 Mar-2014 1,450.00 5,090 3090 0 ]
----- 4 SKU 861739 NPS7 Apr-2014  1,450.00 5,802 5666 135 e |
----- gj‘ SKU 861739 NP57 May-2014 1,450.00 6,274 6126 148 1}
gj‘ SKU 861739 NP57 Jun-2014 1,450.00 5,709 5574 135 1
- gj' SKU 861739 NP57 Jul-2014 1,450.00 5,669 5669 0 .
Directcost ||| i~ o 4 SKU 861739 NP57 Aug-2014  1,450.00 5,623 5403 130 I
‘.;3" SKU 861739 MNP57 Sep-2014 1,450.00 5,540 5540 ] ]
44 8 . 7 O M$ - ;j" SKU 861739 MNP57 Oct-2014 1,450.00 5,527 5527 ] ]
----- gj' SKU 861739 NP37 MNov-2014 1,450.00 5,974 3445 128 1
4 SKU 861739 NPS7 Dec-2014  1,450.00 6,062 5023 138 e
Fixed cost - gj‘ SKU 861739 NP57 Jan-2015 1,450.00 5,421 5421 0 ]
- gj‘ SKU 861739 NP57 Feb-2015 1,450.00 5,161 5161 0 ]
8 7 . 9 6 M$ - gj' SKU 861739 NP57 Mar-2015 1,450.00 5,480 5480 0 ]
----- SKU 861739 op 82,801 op 81876 0p 1014
----- '3" SKU 10678761  MNP79 Jan-2014 1,500.00 3,169 2088 181 I
Inventory holding cost - Q" SKU 10678761 MNP79 Feb-2014 1,500.00 3,303 ] 3303 I
----- 'ﬁ' SKU 10678781  NP79 Mar-2014 1,500.00 3,239 0 3239 ]
0 . 1 5 M$ =% 4 SKU 10678761  NP79 Apr-2014  1,500.00 3,214 2002 1212 I
- 3‘ SKU 10678761  NP79 May-2014 1,500.00 3,234 3198 36 ]
- 3‘ SKU 10678761  NP79 Jun-2014 1,500.00 3,211 3211 0 I
Target inventory level - 067876 0 |
: 1632 I
8 % Note that inventory targets and fulfillment (service 12 I —
—
_ levels) are considered when Quintig generates the 0 —
pultiliment - o . e . 1229 I i
9 0 1 plans. Additionally, capacity utilization, production 1170 e
w Il . . 0 [
costs, inventory costs, etc., can also be considered. 0 rm——
: k16490
Volume )} £3 4 SKU 10678761 Jan-2014 1,500.00 0 1
- SKU 10678761 NP94 Feb-2014 1,500.00 1179 I
x 7 MTan ||| -,g' SKU 10678781  NP94 Mar-2014 1,500.00 2,777 1620 1157 I
- SKU 10678761  NP94 Apr-2014  1,500.00 2,757 2757 0 I
----- s SKU 10678761  NP94 May-2014 1,500.00 2,772 0 2772 ] £
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Functional Requirements

Consider formula changeovers related to such things as allergens, colors, and religious/Kosher constraints, and
the associated time and cost impact. Show how the production sequence is altered and optimized when
considering these factors.

'@ Knowledge base editor / ProcessSchedul =3 ledge_SC::Schedule::1.0.0.0 C(2)

Category | x|

Knowledge Ements Table Editor Quintiq will optimize the production sequence while
CurrentID.Name = Mame |CleaningFamiy . .
(7 Calen darRues considering these factors. If these rules are altered,
& [ CalendarRuleGroups Description

=[] Tables
AbortedUnavaifability
AlternativePractices_SC

the production sequence is also altered and optimized
to consider these adjustments.

AlternativeResources L
AMSCharacteristic = N .
MaterialNr  CleaningFamil Workcenter o
BatchException PR iint i ._..___g__ - Y
BatchType_sC 76 4066024  PTOC Lines 1530352 0002290 MATT P Quintig Process Scheduler - Unplanned - &
CalendarStrategy_SC = P e Line 1330352 MATT P Fle Edit Forms Views Window Help Automation
CleaningDuration Ine nan2zsa * @) (™) (& Demo import @]
(i) (CleaningFamiy 78 4066027  |NONCOLOUR B 1120025 0002290 SILK P8 : =
= CleamﬂgTVDeh — | |70 |4066027  [PTOC LineB 1120025 0002290 SILK PB!
c tCharacteristi
e 80 |4066027  |PTOC LineA C1120025 0002290 SILK PB!
DurationFamiy 81 4070950  |NONCOLOUR - 1520211 0001501 GLID CO
- FeedbackWindow_SC 82 |[4070950  |PTOC LineB C1520211 0001501 GLID CO/ToT-Orer ena Oseratione s —
FilingAllowedViscosity 14 Ao
FlngalowedCanshane 83 4070050  |PTOC ilneh 1520211 0001501 GLID €O == T ’ —
FilingAllowedCanSize 84 |4072417  INONCOLOUR C1530382 B004550 DMOND | riter resources on: [ Selected order [F] Planned resources [7] Alowed resources [7] Custo fiter on combined order(s) [
F‘"m gAI‘OwedcanType 85 [4072418 NONCOLOUR - C1530382 0002250 DMOND Aug-23-2013 12:00 A -24-2013 12:00 A -25-2013 12:00 Aug-26-2013 12:00 i :
Aug23- Aug24- Aug-25- Y |Aug-26- i
E::::ggﬁ:ngg:c‘;;?;” 86 (4072744 |NONCOLOUR  |* 1520234 BO04550 TRADE N| weo1 ‘ ‘ - : i
FiingAlowedPallet Types 87 4074542  |NONCOLOUR = C1530407 0002290 MATT Pi{luso2
i) FilingAllowedProducts 88 4077149  |NONCOLOUR = 4530030 0000100 AR.I0L.0| Hs03
E‘::‘”gg:'kfha”gé o 89 [4078535 |cTOC = 11160033 0000125 GARD T/|| Hsoe
ilingCanPropertiesChange
FilingbecorationChange 90 4080564  [NONCOLOUR = 1530382 BOO4551 DMOND || Hsos
FilingGroup 91 |* COLOUR = = Intermediates i

FilingGroupCharacteristic a2 |- cToc LineC = Rodicthopack W i E i i \\v i

FilingltemChange

\
= 5 03 |* croc LineB B b
Qulﬂgtgﬁcﬁ?ﬁ;m 04 |* croc Line B Smgm":" | o] DR [l D\\ O e
FilingSecondaryResource < i ] storge TankcA I II I | I I I I I I II I I \ I | I I | I
FilinASartinnGrain S Mixing Unit A A\

Mixerl

Mixer02

Mixer03
Mixer04
Mixer05

Quintig provides a knowledge base, which allows you

Mixer07

to store your specific business rules, including formula

Mixer09

changeover rules and times. S

Mixerll

Mixing Unit B

« € » M 22Aaw2013190312 M @ @ & [4Days - @‘
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Functional Requirements

Show how product “freeze time” is considered during the scheduling process to ensure material availability
requirements are maintained when production is moved between time periods.

'@ Quintiq Process Scheduler - Unplanned - GUIHelper =8 [
File Edit Forms Views Window Help Automation
o)
ElKPI = & =
— B (=]
dl
=5 Planning T Resources and Tasks zﬂ = & =
Fitter resources on: [7] Selected order [T Planned resources [7] Alowed resources [ Custom fiter on combined order(5}| | T
‘18:00 ‘21:00 |Au972372013 IS:UU IG:CICI I‘J:UU IlZ:UU IlE:UU IlB:[}lU I; 'l
HSD1
HSD2
HSD3 | |
HSD4
HSD5
Intermediates 3
Tanks J
IStomge Tank A @I @I @I
Storage Tank A
Mixing Unit A
Mecerdl
Mixer02 In this example, Quintiq is moving material from Production into “Storage Tank A.” This
S could be used to allow for time-based material tempering. However, they same concept
Mixer04 . . 9 o . o
s can also be applied to freezing, where the items are moved into a freezing room instead of
Micer0s a storage tank. The freezing room and/or the storage tanks have volume capacities, and
ixer07 these factors will be considered when generating the plans.
Mecerd8 Dy NEe
a2 e | oo —————| - R ————
Mixer1l i 407095
Mixing Unit B il
®€ € > P 2agr031m0312 A © @ & |1Day v = |
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Functional Requirements

how your system can re-plan around manually entered (locked-in) production.

Hle Edit Forms Views Wmdow Help Automation

(@) [ (S Demo import]) (@) (&) (%) (&) (@) (B (=] (2] (&) (2) @) (@) (&) @)
(2 KeIDashboard = .

=& &
— = =
2 Planning I Resources and Tasks n] = & =
Filter resources on: Selected order Planned resources [~] Alowed resources Custom fitter on combined order(s) ‘ | |i|
.
-

,20:00 |Aug-23-2013  4:00 ,8:00 | 12:00 ,16:00 ,20:00 |Aug-24-2013  4:00 8:00 (12:00 | 16:00 200 "

Hoeerts R | 9 _ [osmsts

Mixer06 i 4051438
T "I Actons :

Mixer07 < Fiter
Mixer08 @ Navigation 3
Mixer09 E] Show Legend... Ctri+L
Mixer10 € Move to Front Ctrl+Home - o o
Mixerl1 £ Move Left Alt+Left " [)g

» Move Right Alt+Right Taals
Sibino UoiLh | ¥ Move to End Ctrl+End Dptlmzer &= = g =
MixerC

& Unplan Delete _
MixerD 1= Unplan upstream operations GEI"IETEl
MixerE % Plan upstream operations -
MixerF M Remove Feedback Shift+Delete itmteg? [EDerau't - ] E]

fm] Set Scheduling Horizon After - § . . .
foerG ] E—— Profile [3. Finite capacity planning with pre-production v] E]
el “§  Add Rework
Micerl £ Fix on Current Resource 3
Linel P/ Un-fix on Current Resuu% . . .
el (gatches) Apply Ful Cleaning When running the optimizer, you can choose to re-plan
Linel Remove Full Cleaning .
Line2 Y[y —— (override) these locked tasks, or plan around the
ez (Baiches) S ey manually entered production tasks.

13B 138 758 754
Quintig allows you to lock a planned task (or a series sroduct in stocking points
of tasks, or all tasks within a certain timeframe, etc.). _ _
Override manual planning
0K Cancel
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Functional Requirements

Show how available capacity is updated for planned downtime on any of the manufacturing operations (batching
systems, tanks, and filling).

'@/ Quintiq Process Scheduler - Unplanned - GUIHelper == [
File Edit Forms Views Window Help Automation

) (] (& vemo impor) (&) (&) (&) (&) @) @ (=) (3] 3] (5] @) @] &) @)
Y=

¥

| — ¥ 3l
4

== Planning T Resources and Tasks xﬂ @ Edit Calendar MixerE @
Fitter resources on: [] Selected order [ Planned resources [] Allowed resources [~ Custom filter on combined order(s) Overview | General
,20:00 [Aug-23-2013 | 4:00 B:00 | 12:00 16:00 ,20:00 A August 2013 Aug-22-2013
Mixer0s L | ® 40 Mon Tue Wed Thu Fri Sat Sun Q 00_
iy 5 6 7 8 9 10 11 32 200
Mixer07 . 12 13 14 15 16 17 18 33 7
o 9 20 21 [BoT23 24 25 34 ———
e 76 27 28 20 30 31 as 400
Mixer09
- 6 0o_
pierll September 2013
Mixer11 Mon Tue Wed Thu Fri Sat Sun g 00
Mixing Unit B 1 35 ]
) 2 3 4 5 6 7 8 36 o
MicerC 9 10 11 12 13 14 15 37 10"
MierD 16 17 18 19 20 21 22 38
: 23 24 25 26 27 28 0 39 1200
MixerE T
o + sort N &1 Createfedit time interval
xert
=T 3¢ Remove Al Started Tasks For All Resources Ctrl+Shift+Delete Start | 2013° Aug: 22 UU:3U:E]
er 3¢ Remove Started Tasks Shift+Delete
Micert (3 Edit Resource Calendar... Cirl+E ) End | 201375 Augf| 225 18:30% B
-0 Capacity |0 —
Linel B Ctrl+L —
Linel (Batche{ f& Replan Q Comment |Planned Downtime —
Linel —
Line2 —
Cencel
Resource calendars are available for all resources

and resource types, including batching systems, _ Both planned and unplanned downtime can be

tanks, and filling. : = entered, along with the corresponding available

I
capacity.
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Functional Requirements

Show how intermediate materials flow through direct processing tanks (tanks that can be filled while they are
supplying a filler/packing line).

'@/ Quintiq Process Scheduler - Unplanned - GUTHelper o [ e =S
File Edit Forms Views Window Help Automation

(8] (] (& pemo 1mpot] [F] (&) (&) (&) (@] (2] [=] (2] (2] (2] @] (@ (&) [@]
—

E]
5] X

— F¥ [al
d A on

=5 Planning T Resources and Tasks Xﬂ = & B
Fitter resources on: [| Selected order ] Planned resources ] Allowed resources ] Custom fiter on combined order(s) Y

1
Dispersers

,20:00 |Aug-23-2013  4:00 \8:00 ,12:00 | 16:00 ,20:00 |ﬂug—24-®3 400 8:00 ,12:00 ,18:00 IZO:\‘
HSD1

HSD2
H5D3

HSD4
|HSD5

Mixing Unit A
| Mixerl

Mixerd2

[t In this example, materials flow directly through this resource (Mixer 01)

Mixer(4

from an upstream disperser resource to a filler/packing line.

Mixer05
Mixer06
MixerQ7
Mixer08
Mixerld
Mixerl0

Mixeril

Linel
Linel (Batches)
Linet (|| 11s 115 138 | 138 | 138 || 138 | 138 138 758 750 | 08A 280 138 138
Line2
Line2 (Batches)

Line2 3B 758 758 758 138 138 138 138 138 758 758 758 758 ~
& € > P» 2-au0200319:03:12 [ @ @, & |2 Days - |E||
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Functional Requirements

Show how time-based material tempering is modeled (intermediate formulas that are held in a holding tank until
the formula cools before it can move to the next process).

'@ Quintiq Process Scheduler - Unplanned - GUIHelper =8|
File Edit Forms Views Window Help Automation
o)
ElKPI = & =
— Ff (=
dl
=5 Planning T Resources and Tasks zﬂ = & =
Fitter resources on: [7] Selected order [T Planned resources [7] Alowed resources [ Custom fiter on combined order(s) | | T
7
,18:00 ,21:00 |Aug-23-2013 ,3:00 ,6:00 ,9:00 ,12:00 ,15:00 ,18:00 I; "
HSD1
HSD2
HSD3 | |
HSD4
HSD5
Intermediates 3
Tanks @
IStomge Tank A §54050€ & 40508 ©/4050€
Storage Tank A | I | | i |
Mixing Unit A
Mecerdl

Mixerd2

— In this example, Quintiq is moving material from Production into “Storage Tank A.” This could be used to
Mrors allow for time-based material tempering. Rules for tempering time can vary depending upon the material
Mixer05 and quantity.

Micerds

Mxern?

However, they same concept can also be applied to freezing, where the items are moved into a freezing

Mixer8

ixeroo room instead of a storage tank. The freezing room and/or the storage tanks have volume capacities, and
Mxer10 these factors will be considered when generating the plans.

ot

Mixing Unit B -

®€ € > » 2ag20131:0312 M @ S % 1Day | |
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Functional Requirements

how crewing/lab number of filling lines that can be run e time is modeled as a constraint.

F||e Edit Forms Views Wmdow Heb Automation

IMIIIEIIE]IIIIUII

Orders and Operations  IT

Fifter on selected resource

WorkCenter .. Resource

o a2 Item CombinedOrderlD DueDate BatchOrderQty UOM  Start Filing ScheduledEnd i S
._j \Q 4051745 P115308096 Aug-27-2013 21,000 L 24-Aug-2013 17:34:57 24-Aug-2013 2| A
= 8 4050065 P e 200 — H¥meen | Ne number of resources or lines that can be run at

one time can be dependent upon labor availability.
In this example, there are 5 High Speed Dispersers,

@ ... ordemr Material - OQutputMateralDescription Quantity ... TargetD...
w P11530809600 4051745 C1520110 B004551 NOTER MATT MB 21000L 278 3EA

“y P11530800601 5082978 DT V/MATT MEDIUM BS 5L 726 PC 19 094 i
“¥ P11530809602 5082978 DT V/MATT MEDIUM BS 5L 3649 PC 27-8 09A bUt Only 4 can be run at once (nOte HSD3 IS nOt
(S Fianning T0 ™\ 0 Resources and Tasks 1 | utilized). You can manually set this or allow

Fitter resources on: [| Selected order [ Planned resources || Allowed resources [7] Custom fiker on combined order(s) P~ QU|nt|q to deter‘mine Wh|Ch resources Shou Id be

,20:00 [Aug23-2013 400 8:00 ,12:00 : operational by shift.
Dispersers
HSDL 4051438 - 02 > . 405152 4074746 | co40
=5 e P — e e e e e ————— e e
HSD3 |
= 2l it060028 LIS 00608 005155 | 106002 (| TR (0Nl SIS 8T
Mixing Unit A

s ™ N —— T — Lo ———
Mixer(2 _P _
e
e o o

o7 =
pireeno) 4051438 74051438

Reres [ N - S Y S 940_
#« € > » 22-aAvg0131903:12 M ® S, & |2 Days [} ‘
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Functional Requirements

Demonstrate how your solution utilizes “what if” scenario functionality. How are the results of multiple
scenarios compared and analyzed?

E=E|ECh(Exn)

Fie Edit Reports Forms Views Window Help

. @ . . @ . \i‘ Last optimizer run: 12/30/15 13:50 &g Scenario | Rich Products - -] |

@ Scenario manager T2

CreatedBy CreatedOn  Status

All scenarios
Rich Products ericp 30-Dec 11:58
Rich Products - What If ericp 30-Dec 13:59
wj Recycle bin

Quintiqg’s scenario manager enables you to
compare and analyze varying “what if” scenarios.

ool

Scenarios comparison | KP] settings

=)

et
Sales Target inventory level Total
Rich Products. 541,113,078 46 208, 308, ‘35,13& |367533 |-s12,ms,901
T e | B e O = BT
(D aeRboard I e ™ KPIs | bl KPIs[1] x| =
KPIs KPIs
100
Cost of sales -
75
Inventory holding -
1 s0
Margin
25
Sales -
0
1] 250,000,000 500,000,000 Fulfilment Fulfillment goal Target invento...
[I Absolute-Rich Products ™ Absclute-Rich Products - What If] [- Percentage-Rich Products ™ Percentage-Rich Products - What IfJ
s N =dm
Total inventory Demand fulfillment
10,000 30,000
7,500
- = 20,000
° 5,000 °
2,500 10,000
0 0
Oct-2013 Jan-2014 Apr-2014 Jul-2014 Oct-2014 Jan-2015 Apr-2015 Jan-2014  Mar-2014 May-2014  Jul-2014  Sep-2014 Nov-2014  Jan-2015 Mar-2015
— Dermnand # Fulfilment

4 2 & Nofilter 01. Scenario management [ 3

Q@ ountio
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Functional Requirements

Show how palletizing constraints (capacity limited by the number of lines that can be run simultaneously to a given
palletizer) are modeled. For example, we can simultaneously run 2 filling lines to a single palletizer but not 3.

') Quintiq Process Scheduler - Unplanned - GUIHelper =]
File Edit Forms Views Window Help Automation

IIWIIIIIIBIIII"II |

Dashboard x = & B
F| Orders and Operations ¢ —— @
m\. Resources and Tasks ::ﬂ = & [

Filter res

| () (&)

,8:00

, 200

|Aug-24-2013  4:00
HSDS | -

gl Note that for every flow of material between resources..

Mixer02) 0
|

Mixer0

| Mixer1d
LineA
LineA {Batches)

LineA

75" | 75Y 751 | 75Y

LineB
LineB (Batches)
LineB

(]38 ~ |0y |0y

LineC

trec @t NN ..there are corresponding resource connections.

® € > B 2ruga3190312 B O Resource connections allow Quintiq to specify exactly

£ Resource connections H Toos x| which upstream resources can feed which downstream

HHT . o - .
resources. Thus we can specify which filling lines feed

?H W W W which corresponding pelletizer.

HM1

W “
Y

PC [ P1] P1153081 |

PLA

PLB [ P1] P1153081 | W

- R N Sl M B B S S S
oI} ol Tel Tpirszozissn [ | [ p [ p1153oec | ['p1153071: | [ pi1ssozizion [ p11s3 | [ p11530 | P11530 ~
€ € > » 22-Au0-201319:03:12 ) [C] Fiter on selected order =, @ [ZDays—v] (m] |
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Functional Requirements

how warehousin rage constraints are modeled.

2 Knowledge base editor / ProcessSchedulerDemo::Knowledge_SC::Schedule::1.0.0.0 C(2)
Category [ - ]

AL IR i Mame |St0rageTankCharacteri5tics |
KP1_SC
KPIGoals_SC Description
KPIParameters
KPIPlanningDecision_SC
LargeFiniCost
MasterRecipeGlobalParameters

MasterR.gupe.Parameters StorageTankName MinimumLevel MaximumlLevel
MaxWaiting Time

-4} MixerAllowedColorGroups mlﬂﬂﬂ 20000 ||
MixerColorGroups
MixingCharacteristics
MixingDuration
OperationLead Times_5C

OrderComment Quintiq provides a knowledge base, which allows you to
PaintlLossCost

PaintLossFamily store your specific business rules, master data, and
PaintLossType il configuration data. This includes storage constraints and
PlannedDeliveryStatus . .
. Practices_SC other parameters that influence the planning models.
i) ProductionWheel
ProductionWindow
RCAllowed
RCSections
RCSectionsUsed
RCSpeed
ResourceGroups_SC
Resources_SC
Resourceltilization_SC
SmallFiniCost
SmalHSDCharacteristics
Storage TankCharacteristics
ToolGroupPosition
ToolGroups_SC

Tools_SC
TrancfarFamihs

|A|3|:|I=,f |[ 0K H{ancell
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Functional Requirements

configuration to adj

& Knowledge base editor / ProcessSchedulerDemo::Knowledge_SC::Schedule::1.0.0.0 C(2) ExH
Category l v]
CurrentID.Mame = Name |CIeaningType |
(") CalendarRules
.-[f CalendarRuleGroups Description
=[] Tables
AbortedUnavailability
AlternativePractices_SC
AlternativeResources i
’;‘:EEEZ?S;TC 1 Cleaning... Cleaning... Cleaning... Workcenter NextBatc... IsSameSefi UsesCl «
BatchType_SC Lm* 1 Mixing Uni...|™® false false
CalendarStrategy_SC 2 |pTOC CTOC 4 Lineg = false false
. ke i B 3 |coour = 5 Linel = false false
i) CleaningFamily
i) CleaningType L] |4 |COLOUR * 3 Line2 * false false
ComponentCharacteristics 5 |COLOUR * 5 Line3 * false false L
CorrectionBaseLink 6 |colour |* 5 Line4 = false false |
DurationFarniby
Feadbackwindow 5C 7 |PTOC CTOC 4 LineA * false false
FilingAlowedViscosity 8 |CToC PTOC 4 LineB * false true
FilingAllowedCanShape 2 |cToc FTOC 4 LineA = false true
FilingAllowedCanSize - - -
FilingallowedCanType 10 |CTOC CTOC 7 LineA true L
FilingAllowedDecoration 11 |CTOC CTOC 7 LineB * * true
FilingAlowedPackCode 12 |cToc cToC 7 LineC = = true
FilingalowedPalet Types - - fal fal
-iyj FIIIIngHIIowedProducts 13 |FTOC FTOC a8 LineA alse alse
. FilingBulkChange 14 |PTOC PTOC 8 LineB * false false
FilingCanPropertiesChange 15 |* = g Linel * false false
FilingDecorationChange - - - -
FilingGroup 16 9 Line2 false false
FilingGroupCharacteristic 17 |* * 9 Line3 * false false
FilingltemChange i3 |* = 9 Lined * false false
Tlroalimren 19 [TEXTURED 10 Linel = false false
Quintiqg provides a knowledge base, which allows you to ]

store your specific business rules, master data, and (oo | [0k [ncel]

configuration data. This includes formula changeover rules
and other parameters that influence the planning models.
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Functional Requirements

Setting up new users, changing security

‘i User administration [ = |[=][==]
Service users / groups Roles Model usergroups
CNENE & | & o) &) & & & a8
Name - DizplayName v Name 2 astype(MUA... i
B & quintig £°] Administrator = (4 WacroPlanner Dec-30-2015 11:5...
— a Administrator administrator & Manager £ Adminis... Dec-30-2015 11:5...
] &8 Administrators administrators £ Planner R Develop... Dec-30-2015 11:5...
L & administrator £ Quintig §8 Manager Dec-30-2015 11:5...
=1 a ericp ericp & System Manager L8 Planner  Dec-30-2015 11:5..
£ Administrator £ User adminizstrator ER Restrict.. Dec-30-2015 11:5...
g7 Wanager £8 Superu... Dec-30-2015 11:5..
£ Planner ﬁ FTP Jul-2-2014 20043118
£ Quintig ﬁ QuiCoSolution May-22-2014 12....
£ System Manager
£ User administrator
— &i% Quintig quintig
] &8 User administrators useradministrators
L &7 User administrator
L 3 webuser webuser

Quintig uses a role based authorization security model.
Authentication can occur directly within Quintiq, or proxied

to an LDAP server (i.e., Active Directory).

Show users

Find uzers |

Find groups |

Apply | | OK
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Functional Requirements

Master Data: Required vs. optional

Detailed Scheduling
Finite Scheduling / Sequencing
Solution Elements

Unigue Finished Goods X
Product hierarchies

Demand for each product X
BOMs X
Production Routings x
Material loss per X

operation, not to be re-used
Material loss per

operation, that can be X
recycled/re-used

Raw material suppliers X
Supplier lead times x

Stocking points (raw
material, WIP, finished
goods, inbound DC, X
outbound DC, customer
consignment)

Transport lead times X
Transport costs X
Transport lanes

Resources X

Capabilities of resources,
which operations can be *
performed

Speed per resource per
product group X
{products/hour)

Resource calendars (shift-
calendar, maintenance
calendar etc)

Setup time rules

=

Average utilization of the
lines

Direct cost per routing step
Orders

Order priarities

Due dates

Inventory levels
Target inventory levels
Safetv stock levels

© 2015 Quintiq 90 Q[HNTIQ
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Functional Requirements

Master Data: Sources (external systems, manual)

Quintiq
>

ﬁ'@%é%ﬂ%hé@@

GIs LDAP Flat file ODBC S0AP Excel
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Functional Requirements

Master Data: Integration points and frequencies

Hwnh e

Quintig-SAP

-

=

[ eee]
ey s [ e SAP server

mm | \

Quintiqg Quintiq I B

server integration T

framework w
SAP PI
* Technical *  Functional
Multiple integration techniques 1. Maximize visibility of source/destination

Pre-configured SAP technical integration
Simple data mapping tool. 2.

Data conversion and control is handled by
Quintig, since data conversion can often 3.
be done faster than in SAP.

data structures.

Maximize visibility of source/destination
mappings.

Maximize speed of transforms and control
Prior knowledge of typical data flows.

2015 Quintiq 92

Q@ ountio



Functional Requirements

Master Data: How to maintain

1 Knowledge base editor / ProcessSchedulerT ledge_SC::Schedule::1.0.0.0 C[2) =]
Category [ v]
Euzeniio:fiane s Mame |CIeaningType |
[*9) CalendarRules
; [*% CalendarRuleGroups Description
=[] Tables
AbortedUnavalabilicy
AlternativePractices_SC
AlternativeResources L E ' e E'; W e - - STETES
AMSCharacteristic 3 - ; - —
BatchException Cleaning... Cleaning... Cleaning... \ ) (87 video| | schedule -]
BatchType_SC il coour [ 1 N Werk Comters T —ae
CalendarStrategy_SC 2 |PTOC CTOC 4 Li| wcmo - name Type EariestAvaiable Name . Type EariestAvalable  Productivity  Waiting Setup Processing
- CleaningDuration - [i Print Printing 12-Jun-2015 12:04:48 1101 Printing 12-Jun 15:19 71.8 % 0:00 45:00 114:19
@  CleaningFamiy 3 |COLOUR 5 (X113 Casing Casing 14-9un-2015 01:36:18 1102 Printing 134un 7:50 T16% 0:00 50:00 125:50
y 5 g 4 COLOUR * 5 Li 2 InsertBottom InsertBottom 14-Jun-2015 04:37:24 1103 Printing 12-Jun 23:41 714 % 0:00 48:00 119:41
-i) [Cleaning Type . 1104  Printing 129un12:04 737 % 0:00 41:00 115:04
- ComponentCharacteristics 5 |COLOUR * 5 Li
CorrectionBaseLink
6 |COLOUR = 5 Li
DurationFamiby
FeedbackWindow_SC 7 |FTOC croc 4 U
FilingAllowedViscosity 8 |CTOC PTOC 4 Li
F!IhngAIIowedCanShape o |cTtoc FTOC n I
FilingallowedCanSize
FilingAllowedCanType 10 |CTOC croc 7 4
FillngAllowedDecoration 11 |cToC croc 7 4 Item Number ~ Routingld  Length Colors OrderNr  Item  Customer ; - Item Type, . Colors DueDate
FilingAllowedPackCode 12 |cToc cToC 7 L 200 21 620 %40 PURBLE o 00 ACME 0ZGFKSH  PURPLE 840 1ldun 000
FilingallowedPallet Types 199 36 820 900 PURPLE, YELLOW 026 FKSH 5 500
-1 FilngAlowedProducts 13 |PTOC FTOC 8 LY 108 22 540 1080 GREEN,PURPLE,RED, YELLOW ACME o 000
= y 197 12 540 1220 BLUE,RED, YELLOW 59 200 Starbucks 0ZG FKSH PURPLE 840 13-Jun 9000
FilingBulkChange 14 |PTOC FTOC 8 i 16 5 700 1020 GREEN, YELLOW 076 FKSH 5 500
il i 195 27 780 1180 YELLOW Starbucks 5 900
E::::;ggaencf}ggznrt&‘sacnh;:ge 15 |* * 9 W 10 23 700 1140 GREEN, YELLOW/ 1800
! 16 |= = q 1 193 47 740 1100 BLUE, RED, YELLOW
FilingGrou 192 26 580 940 PURPLE,RED
Fill\ngGrouDChamcte ristic 17 * * Q Li 191 12 620 1140 BLUE,GREEN,PURPLE, YELLOW
Fil gIt m(p:h 190 15 540 920 YELLOW
ilingltemChange - * 189 47 660 220 BLUE, GREEN
FiII\ngLineCharECterBtic iE 2 L 188 12 860 1180 BLUE, GREEN,RED
N 19 |TEXTURED |* 10 Lyl 187 15 700 1220 GREEN,RED
FilingPalletChange P Np— - ] s 43 820 1200 BLUE, YELLOW
FilngSecondangesource 5 S o GREEN PURPLE 5D .
Filnncectig B S mm SRR Master data can also be maintained
182 2% 740 1020 YELLOW
181 3 580 1100 GREEN
i i = e directly within an application form.
. . . . 179 7 620 980 YELLOW
Quintiq prowdes a knowledge base, which allows you i i 50 1020 BLUS PURPLE.RED, YL LOW
£ . 176 47 660 1020 GREEN ! .
to store your specific business rules and master data, s A BLUE Lo
174 33 660 1220 BLUE,GREEN,PURPLE
H 1 A . . 173 o 860 1200 PURPLE,RED
including formula changeover rules and times within i S m e pineve e
k I I 171 47 860 1020 BLUE, GREEN, YELLOW
170 42 740 1120 BLUE, YELLOW
nowledge tables. = S
163 2 620 1220 BLUE,RED
167 16 AA0 1160 GRFEN.RFD.YFI | OW. S
< m v ] v

101 1 & Nofiltter Setup [ @

T T T T T T T T T T T T T T T T
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Functional Requirements

Reporting / Analytics

Multiple options are available for reporting. Reports can also be exported or stored.

Format Lists
and Views

Direct Print

Quintiq
Report
Configurator

Quintiq
Analysis Grid

.‘ Data Warehouse

é Export Data

-I Direct Print

KPI /

= Ad-hoc query

BIRT Reports

Corporate Reporting

2014 Quintiq
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Functional Requirements

File Edit Forms Views Window Help

~) [ video] | schedule -]

Operations 2 | Orders Routing 2 = & [E
H
[l em Type Width Item. Planned OrderNr  Work Order Priority  Customer Quantity Actual DueDate -
OZPL FK 920 102 w 1632 PU_163001 Pottery Barn o000 1] 11-Jun-2015 El
0ZPL FK Q920 102 F 35 PU_35001 Pottery Barn 3000 0 9-Jun-2015
0ZPL FK Q20 102 w 96 PU_96001 Radio Shack 6000 i] 14-Jun-2015
&3 3
0ZG FK 960 103 F 180 PU_180001 Strawbridges 15000 9-Jun-2015
: | | 0ZG FK a60 103 I 150 PU_150001 Strawbridges 12000 12-lun-2015 i
Resowrces
L
- .. Resource . Productivity Setup/Process ratio % @ width Item Type Order OperationID feen Actual Start End Setup/Process ratio
% 1101 71.8 % e RS EEE B 0ZPLFK 50 PU_50001-0 8:53:24  6-Jun 0:00 6-lun 8:53 ]
% 1102 71.6 % e L [ ] ] VZPLFK 195  PU_195001-0 7:00:00 6-Jun 8:53 6-Jun 15:53
2 1103 71.4 % — EEn | 076G FK 183 PU_183001-0 6:43:48  6-Jun 15:53  7-Jun 4:37 e
= 1104 73.7 % ) [ B 0ZPLFK 35 PU_35001-0 1:52:12  7-lun 4:37 7-Jun 6:29 I
@ 1201 78.7 % — L ] OZPL FKSH 187  PU_187001-0 7:00:00  7-Jun 6:29 7-Jun 18:29 Lo
@ 1202 72.1 % L) [ OZPLFKSH 72 PU_72001-0 4:18:00 7-Jun 18:20  7-lun 22:47 S
B ¢ 1203 79.7 % s S ] OZPL FKSH 20 PU_20001-0 3:06:36 7-Jun 22:47 8-Jun 3:54 ]
@ 1204 77.2 % — L | OZPLFKSH 167  PU_167001-0 8:21:00 8-Jun 3:54 8Jun 12:15
130 53.8 % L [ ] 076 FK 100 PU_100001-0 8:21:00 8-Jun 12:15  9-Jun 2:36 ]
i 1302 75.6 % L ¢ [ B 07PLFK 163 PU_163001-0 5:06:36  9-lun 2:36 9-Jun 7:42 I
i 1303 57.2 % L [ B 07PLFK 142 PU_142001-0 6:43:48  9-Jun 7:42 9-Jun 14:26
i 1304 80.2 % e & [ B 0GR 182 PU_192001-0 8:21:00 9-Jun 14:26  10-Jun 347 o S
[ B 0ZGFK 39 PU_39001-0 6:43:48  10-Jun 3:47  10-Jun 10:31
] OZPL FKSH 75 PU_75001-0 1:52:12  10-Jun 10:31  10-0un 18:23 b
[ ] OZPLFKSH 177  PU_177001-0 4:18:00  10-Jun 18:23  11Jdun44l .. S
[ OZPL FKSH 62 PU_62001-0 4:18:00  11-Jun 4:41 11-Jun 8:39 ]
— ] OZPLFK 96 PU_96001-0 3:20:24  11-Jun 8:59  11-Jun 12:28
] VZPL FK 74 PU_74001-0 4:18:00 11-Jun 12:28 11-un 2146 o S
OZPL FK ] PU_B001-0 4:34:12 11-Jun 21:46  12-Jun &:21 [
. . . e .- . . OZPLFKSH 78 PU_78001-0 3:20:24  12-Jun 8:21  12-Jun 11:50
Quintiq can display asset utilization in real-time, or DZPLFKSH 2 PU_2001-0 3:20:24  12Jun 11:50  12-Jun 15:19

within a separate report. In this example, the asset
utilization is displayed as headlight KPIs which are

updated in real-time. Each planning decision made will
have a corresponding impact on these KPlIs.
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Functional Requirements

Reporting / Analytics: Asset Utilization

@/ Paperbags - ScheduleComparer - WorkflowHelper - WorkflowEngine - GUIHelper - Schedule - ScenarioManager =0

File Edit Forms Views Window Help

A 7o) scneau 8
v || Analysis =T = B =

(ET RPldash 22 " |

06-Jun-2015 00:00... [07-Jun-2015 00:00:00 |08-Jun-2015 00:00:00 |09-Jun-2015 00:00:00 |10-Jun-2015 00:00:00 |11-Jun-2015 00:00:00 [12-Jun-2015 00:00:00 |13-1

20

17 |NOTES:
Value calculated based on ratio of total setup time divided by total production time of a machine per day

21 |value = 25

22 |Value = 0

Quintiq can display asset utilization in real-time, or

within a separate report. In this example, the asset
utilization is displayed with a report, corresponding to a
particular point in time.

Q@ ountio
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Functional Requirements

Reporting / Analytics: Time spent on changeovers and cleanouts

= FT dashboard I3 = B E m KP[ﬁI"IEh"SiS EKW = B =
_ [ capture kPI) | = Refresh KPI]
Work Orders - Detailed Report | Productivity Delivery Performance Feedback Adherance
Delivery Performance
110,000
Delivery performance
100,000 Operations On Time
80,000 Operations on time
80,000 Productivity
70,000 Productivity
B\ -
£ 60,000 Production Resource Adherence
= Resource adherence
& 50,000
Production Sequence Adherence
40,000
Sequence adherence
30,000 Sequencing
20,000 Total available time
10,000 I I Total waiting time
gl N | Total setup time
ACME Radio Shack State Farm Total production time
Customer
W OZG FK W OZPLFKSH MWZIPLFKSH m OZPLFK = OZG FKSH
Quanti
b BVZPLFK

In this example, Quintig is summarizing the aggregate
time in setup, cleanout, waiting, and production for the
given time period. We can also create a more granular
report that details this information.
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Functional Requirements

Planning decisions and impact to KPI’s

@ Quintiq Process ~Uny ~GUMelper
File Edit Forms Views Window Help Automation
(9] ] (& pemo import] () (&) (&) (&) (@) (3] [=) (2] (2] (2] @) @) (&) (@]

Your planning KPls are displayed throughout the
application. Every planning decision impacts these KPls
in real-time, so you can measure the quality of your
e planning decisions before you execute them. This will
£ Planning x Resources and Tasks 1 | drive better decision making for Rich Products.

Fitter resources on: [| Selected order ] Planned resources ] Allowed resources ] Custom fiter on combined order(s) |

n
I20:00 |A|.|g-23-2013 ‘4:00 I8:00 I12:00 I16:[?!0 IZOJOO |.ﬂug-24-®3 I4:00 8:00 I12:00 I16:0[?! I20:

Dispersers F

i t | so7oos0 | dosta3s  sorooso [soseoas | |4ose024 | | 4051508 | 406e023 | 4051525 | 4074746 | awaras | 4esisy

HSD2

HSD3 | | | |

H5D4

|HSD5

Mixing Unit A S

‘\J\
|MD(erUl i'l‘h

Mixerd2

Mixer03
Mixer(4
Mixer05
Mixer06

MixerQ7

Mixer08
Mixerld
Mixerl0
Mixeril

Linel

| I Linel (Batches)

|'—in91 (|| 11s 115 138 | 138 |1 1 138 138 758 750 | 08A 280 138 138
Line2
Line2 (Batches)
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