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VANDERLANDE

Vanderlande Systems-of-Systems

Warehouse Solutions Airport Solutions Post & Parcel Solutions
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VANDERLANDE

Warehousing systems

] > Retail and e-commerce order fulfilment

» Customer-specific processes and layouts

o
> Many processes running in parallel
] \\ \ \:\ » Highly automated and complex
| O _ _ _ _
> » Various types of material handling equipment:
; A o { o transport and sortation, storage and retrieval,
. Co manipulation
A
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Engineer to Order

vvvvvv

> Packed with domain knowledge

» Highly customisable

Served us very well for many years!

But limited scalability

- Performance: contention on
database tables

- Engineering: steep learning curve




VANDERLANDE

Engineer to Order: limitations

Complexity
W




VANDERLANDE

Challenges

Project Platform

Waterfall vs. Agile

Digitalisation

New Platforms

Software Driven World

LCeci nest nos une jufie.

https://janbosch.com/blog/index.php/2020/02/21/dont-build-new-platforms/

15/06/2022



https://janbosch.com/blog/index.php/2020/02/21/dont-build-new-platforms/

VANDERLANDE

Platform tenets

> Modularity

» Data modeling vs process/ business rule modeling
» Consistency: Atomic/strong vs eventual

» Configuration: parameterization vs composition

» Customization

> Reuse: “the story of Equest”

» “It’s easier to merge than it is to split”.

o omeommsmessron


https://youtu.be/d2Ddo8OV7ig?t=850

VANDERLANDE

Modularity

One single massive object < > Many objects
more consistency across business rules less contention
more contention less consistency across business rules




VANDERLANDE

Data modeling vs process (business rule) modeling

Entity: "Pocket”

Po Cket Ioad,ng Attributes: Aggregate: "PocketContent”

- PocketID

Attributes:
: - Content (SKU,qty) i - PocketlD
i- Loading status (empty/loaded): > - Content (SKU,qgty)

: - Quality status (ok, suspect) ! - Loading status (empty/loaded)
- Quality status (ok, suspect)

start
pocket
loading S
- e Aggregate: "PocketLocation"
; .{_”_—T' Attributes:
| Aggregate: "PocketTag" - PocketID load
et 7 PR | Attributes: - Location Stockltem
2= u;/" %Ff jr: 1 - PocketID A A in pocket petse:
5:, L4 ‘i{ "P = - RFID — | —
- : !
j——'——-d : i | T — load
4t unknown
+—T == itemin
== -l pocket pocket
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Consistency: Atomic AKA Strong vs Eventual

VANDERLANDE

n

Yes, But no.
IVs Just Agt
ouUt of SYNC.
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VANDERLANDE

Configuration: parameterization vs composition
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VANDERLANDE

System configuration: parameterization vs composition

Name Description [Finished Gods Invertory
Status  Active Default Cost Group  CG-1165
Type |Storage ~ h
[ Mein | Accounts  Warehause

Parameters
Status Attributes
Mlnclude in ATP (g

Subinven
[ Allow Reseratiod

I Nettable Name |FGI Description |Finished Goods Inventory
¥ Quanthty Tracke Status [Active Defaull Cost Group |CG-1165

[ Enable PAR Lev ElD ceounts

[ Enable Locator &
[ Enfarce Alias Un|

Parameters

ELPN CD""U”EE Opportunistic Cycle Count Header
["/Enable Cartanization Opportunistic Cycle Count Trigger Quantity ’7
Lead Times [/ Enable Bulk Pick Oppartunistic Cycle Gount Days Threshald

Pre-Processing [T Enable O

Processing

ATP, Pick, ltem-Sourcing  Inter-Org Information  Other Accounts

Post-Processing

Opportunistic Crossdocking
v Enafiled

Default Crossdock Criteria |

Delivery Subirventary for hify |

Delivery Locatar for Mg |

Default Cycle Count Header |
¥ Direct Shipping Allowed
Default Put Away Rule |Seeded Default putaway rule

[ Labor MWanagement Enabled
Cartonization

Enable Cartonization ‘Always cartonize for pick release process e

¥ Cartonize Sales Qrders ™ Cartonize Manufacturing

RFID Controls

Recuired percentage of load |ED

[ Electronic Product Code Generation Enabled

Company Prefix |

Company Prefix Index |

Commercial & Government Entity Numnber
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Customisation CtO “summit”

Level of Granularity
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Re-use

Dutch: “hergebruik”

Re-use materials, that have
lost their function, for
realizing another function




Software re-use

Re-use code, that has lost its
function, for realizing
another function?

Software re-use actually is
shared use

“The story of Equest”

VANDERLANDE


https://vanderlande-my.sharepoint.com/personal/bruno_van_wijngaarden_vanderlande_com/Documents/Symposium/SASG/HorseHorse.mp4

VANDERLANDE

“It’s easier to merge than it is to split”

One single massive object < > Many objects
more consistency across business rules less contention
more contention less consistency across business rules

“Sweet spot”
*  Modularity
* Consistency: Atomic/strong vs eventual
* Configuration: parameterization vs composition
*  Customization




VANDERLANDE

“It’s easier to merge than it is to split”

Subdomain:
Order management

But:

The entire process is too big/too complex
to analyse as a whole...

-> identify the domains - with “just enough architecture”.

Order management service

> Subdomain:
) Preduct catalog management

Product Catalog service

A Domain is a combination of :
- Knowledge
- Influence
- Activity

Inventory service

Subdomain:
Delivery management

Subdomain:
Inventory management

Delivery service




VANDERLANDE

“It’s easier to merge than it is to split”

—|
One single massive object < > Many objects
more consistency across business rules | less contention
more contention less consistency across business rules
Domains
Business rule consistency: loosely coupled
Contention: reduced I . D 7
- ¥ Nl
| — 1
v e fl o
| <
Domain < > Many objects
Business rule consistency: loosely coupled I less contention

Contention: reduced less consistency across business rules

“Sweet spot”
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VANDERLANDE

Discussion

> What type of systems do we expect (have) to be where on the scale?
- Software only systems
- Embedded software systems. Or should we view these as embedded hardware (EHI©)?

- Level of embeddedness (of the software)?

< | >
One single massive object < | > Many objects

“Sweet spot”
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