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LEAN MANUFACTURING II

Lean Manufacturing in Microsoft Dynamics AX provides the base level functionality any
manufacturer committed to Lean requires. Functionality includes: Kanban, Subcontracting
Kanban, Kanban Call-off, Purchase Kanban, Transfer Kanban, Manufacture without PQO’s,
Kanban Board, Kanban Inventory Overview, Takt Meter, Bar codes, Lean Order Schedules,
Heijunka Board, Sales Schedules, Cost Substitution, and Value Stream Mapping.

eBECS offers additional solutions sets with its Lean Manufacturing II, Lean Manufacturing III
and the Lean Manufacturing Vendor Enterprise Portal. eBECS has introduced these additional
solution sets to address the specific needs of High Tech, Medical Device and Equipment,
Aerospace & Defense and the Automotive manufactures. No longer is Lean a manual process
improvement program, but now an institutionalized, seamless solution to support your people
and their Lean thinking.

Lean Manufacturing II provides additional solution sets to leverage Lean Manufacturing in
Microsoft Dynamics AX. Manufacturers strive to deliver customer value and reduce waste and
at the same time ensure they manage product life cycles, develop new products etc. In
addition part of the customer value will be ensuring they also meet regulatory/statuary
requirements. With product life cycles being so short, producing products as efficiently as
possible with little to no excess inventory is critical. Visibility into the supply chain that is
typically global is more important than ever based on the shortened life cycle coupled with the
rigorous quality and traceability requirements. Lean Manufacturing II is focused on these
issues and more.

Lean Manufacturing in Microsoft Dynamics AX is a prerequisite for Lean Manufacturing II.

"eBECS Lean Enterprise for Microsoft Dynamics AX helps us drive continuous improvement to reduce
costs and increase customer satisfaction."

Michael Gerster, President Wika Instruments Inc.
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INVENTORY TRACE CONTROL

Inventory Trace Control integrates the Kanban pull system with batch and serial numbers
aiding in industry compliance and inventory traceability throughout the pull chain. Inventory
traceability has also been integrated with the Lean Order Schedules where used to
manufacture and pull materials to the cell. From purchasing to sales, achieve more control
over inventory at the most detailed levels.

Inventory trace control allows batch and serial control for Supplier, Supermarket and
Manufacturing Kanbans. Upon replenishment of the Kanban, a new form is used for the entry
of batch and/or serial information. The ability to add multiple batch/serial numbers per
Kanban is present with the Split functionality:

M Kanban replenishment {1 - sp1) - Kanban order: 0000000002, 4315423-03 _[O
File Edt Tools Command  Help

DX | mEUR | TEBT|eadbpPae

~ On-hand
To warehouse: | ﬂ Ta lacation: | j Filter by pullto order: [~ Filter jobs: |4l jobs = | Usedays ahead: ¥ Replanish
8 - : - ! Days: 99
From warehouse: I J Fram ocation: I J Pull to arder r s Replenish by Assignment
Prinked quantity: 0.00
Print
Overview | General | Routi
el ] —
L..| Inventar: Marking | Kanbanorder = | Kanban order | Sales order | Item number Sort type | Quatity ordered | Received | Kanban inventary | Maximum kanban position | Required date |« Convert to moke
ol | Available ml 0000000001 S000000130 ( ITEM 1 1.00 0.00 0.00 | 23012009
) | Available [~ | noooooooot ST2857-08 5.00 0.00 0.00 | 26/12/2008
Jy | Available ml ST5050-06 300 0.00 0.00 | 26/12(2008
b Avalable [v] 0 x] 3 3.00 3.00 0.00 0.00 2 08
lj | Available = — = oot ot — = 0.00 | 290112009
— (BFirm kanBan - Replenishment (1-sp1} ‘=
ol | Available o T B e > a3 @ = ) [-[Dx] 0.00 | 26/12/2008
0y | avallable File Edt Tools Command  Help 0.00 | 2efizizooe | —
Iy | Avsilabls Ok X |m[g [T EF | €0 € B P> B | T A | ‘@'J 0.00 | 26/12/2008
| Available 0.00 | 26/122008
I | Mot svailsble Qvervisu |Genéfa| | Baten | Inventory ¥ 0.00 | 23/02/2009
|| | net available — Soit | 0.00 | 23j02f2009
ofly | Available 0,00 | 23/02f2009
i | ot availble 0.00 | 23j02f2009

Supplier Kanbans will record the batch/serial information put into stock. Supermarket
Kanbans will transfer the batch/serial information and if used with pre-production orders, will
update and store the batch/serial information of material on the upper-level Manufacturing
Kanban. Manufacturing Kanbans upon firming can now be given a batch/serial number
automatically or manually. This then allows for full traceability throughout the entire pull
chain using standard Microsoft Dynamics AX tracing functionality:
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mTrace inventory dimensions (1 - ceu)

Tree ' Setup I

[=- & 8005 [ 12/3/2008 | Purchase order / 000379 / 110.00 | Site=2,Warehouse=21,Batch number=11111,Location=In_01
. B~ % 8005 { 12/3(2008 | Transfer | 000246_070 { -110.00 | Site=2, Warehouse=21,Batch number=11111,Location=In_01
=~ @ 8005/ 12{3/2008 { Transfer / 000246_070 { 110,00 { Site=1,Warehouse=11,Batch number=11111,Location=In_01

= :u 8005 [ 12/3/2008 | Production line / PRD_0000S080 [ -0.63 [ Site=1,Warehouse=11,Batch number=11111,Location=0ut_01

| @@ 7009 { 12/3{2008 | Production | PRD_0000S080 [ 40,00 { Site=1,Warehouse=11

=¥ 8005} 12{3/2008 { Transfer / 000251_070 { -110.00 | Site=1,Warehouse=11,Batch number=11111,Location=In_01

[=-- & 8005 [ 12/3/2008 | Transfer { 000251_070 { 110,00 { Site=1,Warehouse=11,Batch number=11111,Location=0ut_01
[+ ;E 8005 [ 12/3{2008 | Production line / PRD_00005S080 [ -0.63 | Site=1, Warehouse=11,Batch number=11111,Location=0ut_01 [

¥ 8005 [ 12/3/2008 | Transfer { 000246_070 / -110.00 | Site=2, Warehouse=21,Batch number=11111,Location=In_01
[+- & 8005 [ 12/3/2008 | Transfer j 000246_070 { 110,00 } Site=1,Warehouse=11,Batch number=11111,Location=In_01
:a 8005 / 12312008 | Production line / PRD_00005080 | -0.63 [ Site=1,Warehouse=11,Batch number=11111,Location=0ut_01
¥ 800S / 12{3{2008 | Transfer  000251_070 [ -110.00 | Site=1, Warehouse=11,Batch number=11111,Location=In_01
3005 | 12/3/2008

¥ Receipt & Issue -2 Production :n BOM @/ Backward

Format:
l Item number § Physical date | Reference J Number | Quantity § Inventory dimensions

[ UsD ceu jusr (& B

| Ordered items I Related aneratinn items

LINE SIDE KANBAN TRACE CONTROL

Keep Fixed Supermarket Kanbans held at the work cell while having traceability and
compliance throughout the supply chain. The batch/serial information from the line side
Kanbans, perhaps containing heat # or other compliance information, are scanned directly
onto the Manufacturing Kanban.

Those Line Side Kanbans stored at the cell under batch/serial control can now be scanned
against the upper level Manufacturing Kanban to store and track this information. The
operator would select the Manufacturing Kanban for the assembly they are working on and
Scan on the batch number for traceability.

mkanhan line side batch (1 - sp1} - Kanban order: MFG_000D010, A Top

File Edit Tools Command Help

NHX|mAR|TETT|eada DB EAO

Filker scan |
Wk cell: I vl Takk: time: I 0.00  Process Id: I vl
Settings |

Explode >|
Refresh »l

Owerview |General | Details I

kanban order | Towarehouse | Item number | Process 1d | Generic kanban | Required date | Quarkity ardered | Cap ity | Subcontrac «
I Mot availsble | MFG_000010 RTS A To i 0604
TST_000004 ASSYKE 26/01/2009

Mok available

Mot & m Firm KanBan - Replenishment {1 - sp1}

VAt 2 File Edit Tools Command Help

Mot av

ot DHX | ®mARE|TEPT|(l0ad P

Mok av

Overview |Genera| I Batch I Inventory ¥
Mot av — |

Splie |

Mot av
Mak av . MFG_000004 D Line Side )
Mot av

EEEEEECEEEEE

MOk a%

|

Identification of the bliese (2 B v
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Note that a simple scanner and barcode must be available for the operator to scan; otherwise
this can be entered manually. The ability to add multiple batch/serial numbers per Kanban is
present with the Split functionality. This will update and store the batch/serial information of
material on the upper-level Manufacturing Kanban, allowing for full traceability throughout the
entire pull chain using standard Microsoft Dynamics AX tracing functionality.

REWORK KANBAN

Rework Kanbans remove waste associated with complicated rework routers and provides
functionality to treat rework instances as normal Manufacturing Kanbans. Now specify
components needed to rework the Kanban, and be able to consume the Main item for
instances like customer returns.

The Rework Kanban is created off of the Kanban Parameter setup for the rework item. This
picks up the predefined settings and then additionally asks for specific Rework information:

Rework BoM to define the additional material needed for the Rework
Quantity to be reworked per Kanban

The number of Rework Kanbans needed

Date the Rework should be finished

m Repair/Rework (1 - sp1) - Item number: 4315423-01, RTS, Kanban template:... =l E3

File Edit Tools Command Help

NHX|=mAF|'TEF T |leaddwfiane]

Ttem number: | 431542301

Rievision: m
BOM: [rework —~]
Raoute number: Iﬁ
Kanban quankity: Z.00
kKanban level: I—l
Required Cate: IW :ﬁ

Rewark Main Teem: [

o] | Cancel | on-hand |

For instances such as customer returns, when the Main Item being reworked must also be
consumed, functionality exists to consume this item during the rework process and ensure full
traceability.
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Rework Main Tkem: v

Warehouse; RTS

Destinakion YWH: I Return

Location: | 100-1001-0
Batch numbet: 245
(0] 4 | Cancel |

e Rework the Main Item for instances such as customer returns - further information is

then specified

e Warehouse where the Main Item to consume in the Rework process is stored
e Location where the Main Item to consume in the Rework process is stored
e Batch/Serial number of the Main Item to consume in the Rework process for

traceability

The Rework Kanban is then used to complete the repair in production as normal, with a new

filter on the Kanban Manufacturing form to view Rework Kanbans.

Lean Manufacturing II Copyright © 2009, eBECS. All rights reserved.
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KANBAN CALCULATIONS

One of the key steps towards improved performance and waste reduction is the establishment
of buffers, as we move down the maturity path we are attempting to aid flow and pull by
setting these buffers correctly. We are looking towards “one piece flow” but until this can be
achieved buffers may well be required, setting these buffers correctly so that flow is
maintained (enough inventory) yet at the same time does not introduce waste (too much
inventory) is the objective. Lean Manufacturing II includes four new Kanban calculations:
Standard Deviation, Average Demand, MRP Driven, & Max Buffer. Minor changes to the
Little’s formula also provides more flexibility as does the Planned Kanban Update form that
allows the user to easily view, analyze and process proposed Kanban updates.

¢ Standard Deviation:
Kanban Level = (Standard Deviation of usage for item in period + Average daily/weekly
usage during Horizon to look Back period) / Kanban Quantity.
Usage definable by Microsoft Dynamics AX transaction type.

¢ Average Demand:
Kanban Level = (Horizon Multiplier * average weekly/daily usage of item in the Horizon to
look Back)/Kanban Quantity.
Usage definable by Microsoft Dynamics AX transaction type.

¢ MRP Driven:
New Kanban Requirement = 3 Demand within date range - Current pending Kanbans + on
hand inventory/ Kanban Quantity
Demand is calculated from planned purchase orders (Supplier Kanbans) or planned
production orders (Manufactured Kanbans) from MRP. Where desired, it will add in demand
from PTO Kanbans for Kanban requirements for the item.

¢ Max Buffer:
Kanban Target Total = ((2 Demand within Forward horizon —Max)/ (Forward Horizon -1)) *
Replenish Time Buffer) + Max
Trigger = Target Total — Trigger Quantity Offset
Max = Maximum demand in Forward Max horizon;, Demand is calculated from planned
orders from MRP. This formula helps set inventory levels based on horizons and forecasts
to help deal with forecast driven demand with spikes.

All Kanban Calculations are configurable, most through the help of Kanban Groups, to fit your
organizations needs. Gain more sophisticated control of your Kanban levels using Kanban
Calculations to drive down inventory costs.

PULL SEQUENCING AND KANBAN PRIORITY SYSTEM

Synchronize supply chain to factory, coordinating every aspect of your operations.
Automatically or manually sequence the pulls on both Cell Schedules and Kanban throughout
the entire chain. Reduce WIP, ensure material is at the cell at the right time by sequencing
material to the floor at the same time building occurs.

Utilizing the new Sequence Assignment, Kanbans are manually or automatically given a
sequence assignment for execution.

Experts in Microsclt Dynamice Lean Manufacturing II Copyright © 2009, eBECS. All rights reserved.



m Assignment Process (1) [_ |

General I Batch I

m“ Electronic kanban replenishment order Select |

se Sort Types:: r wark cell: E=:

Use Pull Sequence Rules: v
Itern number: I et
Required date: | "29/01/2009"

Production start date: I

ITI Cancel

Once the prioritization is set, this sequence assignment is used to execute. The sequence
assignment is used to print and replenish lower level Kanbans on the Kanban Replenishment
form in the correct order to reduce waste by focusing on the needed pull. The Manufacturing
Kanban is then processed based on this prioritized sequence assignment as well.

The sequence assignment is used to print and replenish lower level Kanbans on the Kanban
Replenishment form in the correct order to reduce waste by focusing on the needed pull.

B kanban replenishment (1 - sp1) - Kanban order: PTO_000029, B Bottom =]
File Edit Tools Command Help
B =GR | FTT|oaarpeAl @]
On-hand
To warehouse: I j Ta location: I j Filter by pull ko order: [~ Filker jobs: I,q\l jobs ~| Lse days ahead: [ Replerish
From warehouse: I j From lacation: I j Pull o ordet r Days: |—99

Printed quankit

Print kanban tickets
Querview |General | Routing |

Refresh 3

L king | Kanban order REprint karban Kicket Convert bo make
b Avalable W PO ooooes MFG_00001C 2
Prink standard work packa
A | Avalable I~ | Pro_ooooan MFGE_000010 rint standard work package
oIy | Avaiable [~ | ooooooooot Prink al tickets
fly | Awvalable [~ | oooooooooz Reset prirt status
& | Avalable r Ri1_000003 Reset the print status for all kanban tickets
i | Awvailable [~ | rz_ooooos
Iy | Awvalatle [~ | r3_ooooos Settings
JIj | Available [~ | r3_oooool 13f02{2009 v |ro R3
Iy | Available [~ | ri_noooog 13f02{2009 ¥ |ro R1
Iy | Awvailable [~ | ri_oooonz 13{02 2009 ¥ |ro Rl
- - prr———— i -

The Manufacturing Kanban is then processed based on this prioritized sequence assignment as
well.

PULL TREE

Used with Manufacturing Kanbans and Cell Schedules, this is a powerful inquiry tool that
allows a quick visual status of pull signals throughout the entire pull. The Pull Tree shows
hierarchical levels, available inventory, and lower level Kanban statuses.
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As a new tab on the Kanban Manufacturing and Cell Schedule forms, the Pull Tree is viewed
per Kanban or cell entry:

m Kanban manufacturing (1 - sp1) - Kanban order: MFG_000011, A Top, Replenishment order status: Internal order, Item number: A Top

File Edit Tools Command Help

DHAX ®mQF | TEFT(eadb®ePAie

Filter R

Wﬂrktell:l =l Takttima:l 0.00  Process Id: v | Rework: [~
Kanban status

Canvert KanBan

Overview |Ganeral| Datai\sl Routing I Full Treel

1...| Inventory | Kanban order = Sales order | To warehouse | Item number Process Id | R.| Genetic kanban | Required... | Quant... | Accu... | Subcontracting complete | Confirmed qua. el S
MFG_000003 RTS & Top - r 10/02/2009 z.00 | 2.00 r Move cel
] | Mot av... | MFG_0DO0ODD4 RTS A Top Il — 10/02/2009 2.00 — |
| Mot av... | MEG_DOO00S RTS £ Top r r siozfe000 | 200 r Relense
] | Mot av... | MFG_DOOOD9 RTS A Top Il — 06/04/2009 2.00 — Resst
. | MFG_ooooLo RTS AT 06/04/2009 2.00
— & | | o» - I 04 I Subcontracting
M 00011 ] ] 06{04/2009 ] _—
MFG_000012 RTS & Top ' - 0j04/2009 2.00 - Conwert ta subcantract (d)
| | MFG_000013 RTS £ Top r r 06/04/2009 | 2.00 r Brint lines
N Settings
- Explode
— Refresh (j)
H Assignment Process (g)

The Pull Tree shows the status of all Kanbans, the inventory positions of material through the
use of red and green hands, and shows where lower-level pull to order Kanbans have been
received against with a checkmark.

Orveryies I zeneral I Dietails I Routing  Pull Tree

= Q@l] KB, MFG_D00011 , A Top, Internal order
----- & KB, PTO_000031 , B Bottomn , Received

L @ Item, D Line Side, PCSC, Fixed kanban

El@ Item , PHAMTOM , PCSC, Phantom
fnng” KB, PTO 000032 , © Botkomn , Received

The Pull Tree allows the cell to maintain visibility of the entire pull chain for both Cell
Schedules and Manufacturing Kanbans. It allows for a quick and powerful visual status of pull
signals throughout the entire pull chain.
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ABOUT eBECS

eBECS, the original authors of the Lean functionality that was sold to Microsoft, are specialists in the design and
delivery of world class lean and agile business solutions. Working with customers across manufacturing,
distribution and the extended supply chain, eBECS utilise Microsoft Dynamics AX and related technologies to
build practical and effective solutions that streamline and integrate processes, minimise waste, optimise the
supply chain, and manage demand driven operations. eBECS have a number of offices located around the world.

ABOUT THE LEAN CENTRE OF EXCELLENCE

Microsoft and eBECS established the Lean Centre of Excellence to serve as a collaborative facility for
organisations looking to utilise Lean capabilities within Microsoft Dynamics AX. Microsoft recognises that a
successful Lean implementation is not simply about providing the right software tools; just as important are the
skills of the team that architect and deliver the solution.

If you are an organisation considering the implementation of Lean ERP; investigating discrete areas of the
functionality to enhance your traditional approach or already a customer using Microsoft Dynamics AX and
perhaps looking to adopt the lean functionality; a Microsoft Dynamics Partner interested in achieving the
certification required to sell, support and implement the Lean solutions; a Lean Professional interested in helping
others by sharing practical experiences or just simply interested in learning what Lean has to offer, then we would
encourage you to become a member of this lean community by visiting www.leancentreofexcellence.com to sign
up for free membership.

Becoming a member of this community will provide you with a place to ask questions, share your experiences,
access the latest materials and ultimately expand your knowledge. Joining The Lean Centre of Excellence will
ensure you are kept up to date with news, events and training opportunities through the Centre. You will also be
able to learn about the additional capability that eBECS provides in Lean Manufacturing Il, Ill and the Vendor
Portal, which addresses some of the more advanced Lean requirements of a Lean Enterprise including the key
Lean requirements for the Automotive, Aerospace & Defence, High Tech and the Medical Devices & Equipment
Manufacture sectors.

Microsoft recently acquired the Lean functionality from eBECS and we are now pleased to announce that Lean
Manufacturing for Microsoft Dynamics AX became available as a fully integrated Microsoft product on 1st August
2009 for the UK, US and Canada.

For more information about Lean Manufacturing in Microsoft Dynamics AX, please email customer@ebecs.com
visit www.ebecs.com and www.leancentreofexcellence.com call UK and Worldwide + 44 1246 888 555 call U.S.
and Canada (1) 678 318 3529.

The content in this brochure is for informational purposes only and may not be incorporated into a contract. This document is
provided for information purposes only, and the contents hereof are subject to change without notice. This document is not
warranted to be error free, nor is it subject to any other warranties or conditions, whether expressed orally or implied in law,
including implied warranties and conditions of merchantability or fitness for a particular purpose. We specifically disclaim any
liability with respect to this document, and no contractual obligations are formed either directly or indirectly by this document.
This document may not be reproduced or transmitted in any form or by any means, electronic or mechanical, for any purpose,
without our prior written permission.

Copyright © 2009, eBECS. All rights reserved.
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