Mix Supply Network Mapping

Learn mix model supply network concepts and how to use eVSM Mix to build mix model maps for
analyzing lead-times, cost, demand mix changes, comparing alternative suppliers, etc.
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This file contains the reading materials and the exercise pages from the course (title on previous page).
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Mix Supply Network Concepts

The Mix Supply Network application provides logistics value stream mapping with calculation of demand, landed cost and lead times.
It handles mapping of multiple products variants or those targeted for different regions.

The purpose of this lesson is to introduce you to supply network concepts and calculations.

Mix Supply Network — Learning Roadmap

~

Mix Supply Draw the Flow
Network Declare Products —» and Establish Add Data, eVSM Extras
and Routes Check, and Solve

Concepts Routes
Specify the products Draw the nodes, Enter demand, Data input via Excel
for the value stream establish mat_erlal operational Merge Function
and group by flow and routing values, and
common routing analyze to help Map Clean

see the waste

this
3 or later to run
e eVSM v11.6 o
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Working with the eLeanor Control Panel

See video

Started video (when available)

eLeanor Getting
logged in

Make sure YOU are ] [

See table of contents
(TOC) for current lesson

||

|

Course: Ty, € Maps: Lesson 1/7: Improveme\ ycle

hr@evsm com

Sign Out

' Ex 1 of 2: Configure the Sequence
Drag the purple shapes into the white
improvement steps for the customer f

xes to se

qy’ Ace your
illment vy de stream.

| @ BN

~
J

You MUST click the
Grade It button to check
correct completion of
each exercise and to
record your score

~—

Check

[ Navigate pages]

Scorecard See reference
Send feedback and (when available
questions to eVSM
Support Check Hint if unclear

about instructions

Important Notes

) ] Reset exercise page
back to original

1. Make sure you have a good elLeanor environment: large screen PC, 1280x720 resolution minimum, physical mouse with scroll wheel.

2. When you complete an exercise, you MUST click the “Grade It” button.

3. You WILL lose points if you get an exercise wrong the first time.

4. If you are stuck on an exercise, check the Hint. If that does not help, go back and review the preceding Readme pages. If you are still
unsure, click the Feedback button in the eLeanor panel and ask your question.
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eVSM Mix for Supply Network Design B Quick Mix Supply Network x
Quick Mix Supply Network
Quick Mix Supply Network is a specialized supply network stencil Drop Quick Shapes here

designed to visualize and play “what-if” games to help improve the
capacity, lead time, flexibility, and cost aspects of the network.

Benefits:

i Product Set
M Mix SN data % Holding Cost roduct >e
1 ' Center
Customer A Inventory Qty Inventory
Center ===|Center Time Center
Connect Supplier
Center Elnfo Center =Center
Plant Center Warehouse Warehouse
Time Center Qty Center

s Air Transport
Dealer Center [y
ealer Center Center

e Easily visualize, communicate, and discuss the supply network
for a product family and geographic region.

e Input time/cost data for each leg of the network, and
automatically generate lead time and cost charts.

¢ Do “what-if” studies with alternate routes for cost and time
improvements or to reduce risk.

Operation
Center

Risk Impact

Number Cost Chart

. . Truck Rail Transport SAR Port
e Overlay maps onto geographic detail from any source and Fn Transpo... Center Center
perhaps including mapping of adverse events like earthquakes ,
Ship Transport Map Cost o
or tornadoes. { + )| Timer Center
Center Summary
MIE Timer Pipe .Cost Center WIE Cost Pipe
Distance Sequence
e FpY ; q
=Center | Distance Pipe .Center
Customer Risk Center Period Cost
Sequence Center
PEvent Cost Event Cost Z$ Accrued Cost
Center Center Center
i Accrued Cost Lead Time Utilization
B4 pipe Chart Chart
DRisk Report mmventory MValue At Risk
Value
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Supply Network Example Map & Useful Features
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Demand
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Upstream Demand Calculation

In a supply network, the total customer demand rolls upstream through to the suppliers.

» The demand is equal to the demand at the downstream node unless there is a demand % (other than 100) for the path.
In this case the demand is factored by that percentage

»= In the example supplier A has the same demand as Plant XYZ

= Supplier B’s demand is specified as 30% of the demand at plant XYZ

Activity Demand
10 Springs/Day

Activity Demand ~~~30%

3 Castings/Day

XYZ

—

Customer Demand

70% .
Activity Demand 10 Item/Day
C 10 Item/Day

Activity Demand
7 Castings/Day

w
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Upstream Demand Calculation

o/
Assembly Z e 300%

Supplier C Supplier A
Ls Part Y op

PartY ‘ Ag@

stomer Demand
0 ltem/Day

Each assembly Z needs 3 part Y’s. This is noted with th gnand increase on the supply arrow

Q. What is the demand for Part Y at Suw
(©) 3 Item/Day O

(©) 30 Item/Day (
(©) 120 Item/Day Q O
(©) 90 Item/Day

() 60 Item/Day
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Scrap and Demand

Scrap at any point increases demand on the upstream nodes. So a 20% scrap changes a demand of 8 at the customer to a
demand of 10 at the supplier:

Activity Demand Scrap = 20% Customer Demand 8
10 Item/Day Item/Day

Total Parts = Good Parts / (1-Scrap %)
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Scrap and Demand

Supplier Warehouse Customer

ek =
J o
Daily
Scrap = 50% Customer Iﬁ— 00 ltem/Day

50% of supplier parts are considered defective when they are inspected(%warehouse.

D

Q. How many parts must the supplier ship to meet t‘e C mer demand of 100 good parts per day?

o &\(\@

(©) 200

o¢
- O

(©) 50
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Lead Time

Lead time is the sum of the Activity Times through a segment of the network. This includes conversion times, wait times in
inventory, and transport times:

Customer
Supplier
Lead Time

Plant
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Lead Time

Activity Time

2 Days Activity Time

2 Days

Activity Time
4 Days

Activity Time

o . 15 Days 0
Activity Time
5 Days : O

Q. If parts are “made to order” then what is&@qest lead time from supplier to customer ?
[
(©) 29 Days OQ\
(©) 25 Days (
(O) 34 Days O

@ 9 Days
@ 5 Days

10
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Capacity

The capacity of a facility is the maximum number of "good" products it can deliver in a given time period.

Supplier O
Capacity Custome en&
100 Items/Day @ y

Q. A supplier is contracted to maintain a capac 100 Items/Day. The current demand is 80 Items/Day. What

is the supplier utilization? 0\
(©) 80% Q\
(©) 100% ( O
(©) 120% QO

(©) 55%
©) 0%

Capacity Utilization is the percentage of the maximum capacity that is currently in demand.

11



eLeanor | Mix Supply Network Mapping | Lesson 1 | Exercise 5 | page 12

Activity Time and Inventory Qty

If an item takes, say 2 weeks to pass through a location, and the demand is 150 items/week, the minimum inventory at the
location must be 2*150=300 items. So, the calculation for minimum inventory at a location is:

Minimum Inventory = Activity Time x Demand

Some nodes allow direct specification of inventory quantity. If the specified value is less then the calculated Minimum
Inventory from the equation above, then the calculated value is used.

Look at the calculated “Inventory Count Used” at the bottom of the following examples via this logic.

Example 1 Example 2
Activity Time = 2 Days Demand Activity Time = 2 Days Demand
Inventory Qty = 18 Items 15 Item/Day Inventory Qty = 47 Items 15 Item/Day
Inventory count used = 30 Items Inventory count used = 47 Items

12
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Activity Time and Inventory

Supplier
Activity Time Activity Time 6 Demand
2 Days 100 Item/Day

5 Days 0
Q. What is the minimum inventory in the su@ work shown, excluding any inventory at customer site?
[
(©) 500 Items OQ\
(©) 200 Items (
(©) 700 Items QO

@ 50 Items

(©) 800 Items

13
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Transport Inventory

The calculation of the average inventory in transit is simply
Average Inventory = Transport Time * Demand

This formula takes into account that when the transport vehicle is en route then its carrying enough inventory to
sustain demand until the next time it is en route. Note that this average inventory calculation is INDEPENDENT of
transport frequency

.
|

Transport Time = 2 Days Demand = 100 Items/Day

Average Inventory in Transit = Transport Time * Demand

=2 *100 = 200 Items

14
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Transport Inventory

Supplier Custo\*
- o=

Transport Time = 15 Days emand

Every 30 Days e 100 Item/Day

Q. On average how many items of inventon@@ransit if the journey takes 15 days and ships arrive with

frequency of once every 30 days &\
(©) 1500 Items OQ

(©) 1200 Items

(©) 500 Items Q 0(

(©) 3000 Items

15
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Cost concepts in Mix Supply Network

-

Total value of

Cost Center to
summarize costs for any
part of the value stream

Annual holding cost

Total Period
Demand

Total Activity| g
Cost

Full value stream cost
y summary. Parsed by
inventory and Map Summary 4 category (transport,
supplier, warehousing,
etc) and by route.

~

Total Inv
[Holding Cos|

T
EAEAEGET I

Total Act and
inv Hold Cost| 8570

Activity based costing shows
the value of an item at any
point in the value stream

Landed cost of any

single product item
[ | Handles

sl-Setl
E pl - Product 1 (100.00 Item/Wk, 12.5%)
Setl p2 .- Product 2 (200.00 Item/Wk, 25.0%)

s2-Set2

E p3 - Product 3 (500.00 Item/Wk, 62.5%)
Set2

Customer B

Fixed overhead Tot_al il @ “eT“S
Compare cost of costs (rent, utilities, delivered per period
Externally owned alternative etc.) per period
inventory (EOI) to transport routes

account for inventory

Flexible costs
owned by vendors

dependent on

demand
16 . J
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Unit Cost

In general, when two items arrive from different locations in the supply network to a node, their unit costs (part cost
per unit of finished goods) are added together to calculate the unit cost at the node. This is the right behavior when

the items are components that are both needed to make the product. There are exceptions

1. Sometimes the incoming items are the same but from alternate supply points. In this case demand percent values
are specified for the path from each supply point. This is illustrated in the “cumulative unit cost” values for the
example below. Note, the cumulative unit cost at the plantis: [[1 * 60] + [2 * 40]]/100. Add 2K$ to this for the plant

activity and the total comes out to $3.4K$/Item.

N
Path
Demand % 60 % "
Path 100 | %
Cumulative 1.0 K$ Demand %
Unit Cost : Ttem

Activity Unit 1 K$ Cumulative 3.4 K$ Customer 100 [lem
Cost Item Unit Cost ’ Item Demand Week

Cumulative 3.4 K$
Unit Cost ’ Ttem

Activity Unit 2 K$
Cost Ttem

Path 40 %

m/ Demand %

Cumulative 2.0 K$
Unit Cost ) Ttem

Activity Unit 2 K$
Cost Ttem

2. When one finished good item needs multiple parts (e.g.. 6 screws), use a Units Converter to show how many parts
go into the final product. In the example below a finished goods “Item” requires 4 of “Part A”. Note how the price of

1 $/Part A equates to a unit cost of 4 $/Item at the customer.
Part A Supplier

N
Path
- W Demand % | 100 | % w

(%]
| a
5 Cumulative 4.0 $ Customer 100 [Ltem
Part A Unit Cost . Item Demand Week|
arl
Activity Unit 1 F$ Cumulative 4.0 $
Cost A Unit Cost ’ Ttem

17
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Unit Cost Exercise

i

$1 per Item $0.10 per Item

$5 per Item e Demand
c‘ 20 Item/Day
Q. What is the approximate cost per item as delivéred to the customer?
o
(©) $20.65 per Item OQ\
(©) $169 per Item (
@ $8.50 per Item O

@ $6.05 per Item

Q@\m

i

$2 per Item $0.40 per Iltem

18
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Total Cost per Day

Part A
e N\

$1 per Part A

_~" Additional e Demand
W”O/" $4 per Assy ‘6 100 Item/Day

$2 per Part B O

Q. Each Assy needs Qty 4 of Part A and Qt&@nrt B. Ignoring any shipping costs, what is the daily cost of

parts delivered to the customer? &\

@ $700 per Day OQ

(©) $1700 per Day

(©) $1400 per Day Q O(

@ $600 per Day

Item Item
2
c 4 3
=)
19 PartA | PartB
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Holding Cost

If inventory of value is stored at a location, it has an associated “holding cost rate” per annum associated with financing

its value and also related costs due to space, damage, theft etc.

Example
Assume holding cost rate is 10%/year. In the below example, calculate the annual holdinof inventory,
excluding any inventory at the customer. Remember from exercise 5 that Activity TIQ used to calculate minimum

Annual Holding Cost = Value of Inventory X Annual Holding Cost Rate

mventory

Eﬁ’ —a— ’ b

Activity Time = 5 Day Inventory Qty = 200 Item Qtivity Time = 5 Day Customer Demand
Inventory Qty = 700 Item Inventory Unit Value = $10/Item Inyentory Unit Value = $20/item =100 Item/Day

Inventory Unit Value = $10/item so Average transit inventory =
e 5*100=500 items)
Q. What is the annual holding cost of i@?

(©) $1900
(©) $2100 Q O(

(©) $1400

(©) $800

20
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Externally Managed Inventory (EOI)

EOI means inventory financially owned by suppliers. This means that the supplier bears any related
holding costs (finance, damage, theft..) for the inventory at that point

Example x*
Supplier 1 |

The Customer is considering sourcing a part from two alternate > *

suppliers, and requires 1 year worth of inventory to be maintained on- $12 per Item 1 year of
site @ inventory Customer
Demand
, L : . - 1000 Item/Y
Supplier 1 is willing to own all the inventory at the customer site until it 9 ing Cost Rate = 10% rem/year
is used, and has a delivered cost of $12/item.
. ) . Supplier 2
Supplier 2 requires the inventory to be purchased and owned b eO .
customer at a cost of $10/item. b * . —
$10 per Iltem 1year of
The inventory annual holding cost rate is 10%/year. This ns that if nventory %”smmzr
eman
a location is storing $1000 of inventory value, it has ﬁ ted 1000 Item/Year

annual holding cost of $1000 * 0.1 = $100/year\

Q. From a cost perspective, and ual holding cost rate of 10%, which
would be the better solutlon( for the customer?

(©) Supplier 1 QO

@ Supplier 2

(O) Both the same

21
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Risk in Supply Network and the Value at Risk calculation(VaR)

There can be risk associated with nodes on the network and a simple way to quantify each risk is with “Value at Risk” . Lets illustrate
with a simple example

Suppose

1. There is risk associated with a natural disaster

2. If the disaster occurs there is a one time loss of $2 million
3. The probability of the disaster occurring is 10%

Then the “Value at Risk” is calculated As $2 million * 10 percent = $200,000

22
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Value at Risk (VaR)

E A Risk: Strike-based plant shutdown for a month
Plant Probability of strike = 10% Q\
Estimated impact of strike = $2 million O
Q. What is the VaR (Value at Risk)? 0‘
(©) $2 million () :

(©) $20 million .
(©) $0.2 million OQ\\Q

<O

23
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Risk Impact Number (RIN)

Its useful to have a single number so risks can be ranked in an approximate way.
RIN (Risk Impact Number) = [Risk Probability] x [Risk Severity] x [Risk Detectability]

Each factor is on a scale of 1 to 10, where 10 represents highest probability, highest severity, or lowest detectability

Example
Suppose:
1. The risk probability is 2
2. The risk severity is 7
3. The risk detectability is 6

Then the Risk Impact Number =2 x 7 x 6 = 84

24
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Risk Impact Number (RIN)

ﬂ A Risk: Strike-based plant shutdown for a month
Plant . .
Risk probability = 1 out of 10 \A
Risk severity = 8 out of 10 Q
Risk detectability = 2 out of 10 O

7
Q. What is the RIN? 0‘6

o O
e('

. - Q&\‘\

<O

25
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Risk Mitigation

A mitigating action if implemented can limit the risk and lower its probability of occurring but at a mitigating cost
Suppose:
» The original risk event has a cost of $2 million (if it happens) and a probability of occurrence of 10%

» There is a mitigating action that would reduce the probability of occurrence to 5% but would cost $50K to implement. The
event if it still occurred despite mitigation would still cost $2 million

Then the original “Value of Risk” = $2million * 10% = $200,000

The mitigated “Value of Risk” = $2million * 5% = $100,000

Then the ‘mitigated’ reduction in “Value of Risk” would be calculated as $200K-$100K = $100K

This number would be considered in addition to the mitigation cost of $50K to help decide if mitigation action should be taken

26
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Risk Mitigation

%’J A Risk: 10% probability of water shortage based plant shutdown in dry season

(Impact of shortage is $2 million if it happens)
Plant

tank

Mitigation Strategy: Reduce risk of water shortage through @\ﬁing

Cost of implementing holding tank: $30K

Mitigation Result: Risk Probability reduced to 5 r@as originally 10%)

Q. What is the remaining “Value of Risk” after mitigation ac%&mplemented ?

O
C
e

© s1o0K .
$130K \Q
° OQ\

<O

27
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POE — Perfect Order Execution

A perfect order from a supplier is one that contains the right quantity being delivered of the right quality at
the right time

POE = [Right Quantity] x [Right Quality] x [Right Time]

Q. What is the approximate POE% for this supplier? 0

Supplier ACM%@

C—

¢ Right Quantity: 99%

¢ Right Quality: 95% < O
¢ Right Time: 100%
.~
@ 5% \\Q
(©) 99% OQ

(©) 92%

o O

(©) 94%

28
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Dual Suppliers

Supplier 1

$1 per Item )
) />W\m m\

_ 40% $1 per Item emand
Supplier 2 Item/Day
Part A ‘
$2 per Item O

Q. What is the average unit cost of Part A deliv to the customer when demand is sourced from dual
suppliers in the percentages shown? \0

(©) $2.7 per Item O
(©) $2.4 per Item (
@ $2.5 per Iltem Q O

@ S3 per Item

29



eLeanor | Mix Supply Network Mapping | Lesson 1 | Exercise 16 | page 30

Alternate Transport

Expedited Route

$3 per Item
2 Hours

50% Customer

-

$5 per Item $0.05 per ltem $0.01 per ltem ‘ $0.04 per Iltem
1 Day 1 Day 0 1 Day
Q. What is the average cost per part delivere& customer?
( J
©) $13.10 OQ\

(©) $5.10
(©) $6.55 Q O(

(©) $8.00

Supplier

30
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Time and Inventory Quantity Variations

Many of the problems in value streams come down to variation in key parameters. Understanding the variation can help
identify what improvements might be possible.

Mix Supply Network has input variables like Activity Time, Transport Time and Inventory Qty. These are used for lead time
calculations and charting

The application also allows input of variations in the above values so that they are visible on the map. Variants that can be
input and displayed are

Standard Deviation
Target Time
Expedited Time

Target time and Expedited Time have associated summation calculation across the map such that the sums can be
compared to the sum of the current map times. This is illustrated in the example below

\ . S1-Setl
—| 1-P1(100.00 ltem/Wk, 100.0%)
Set 1
Activity Time| 12 | pay Transit Time| 3 | pay Activity Time| 15 | Day Ger']’;’r’;‘fmv 300 |item %‘;;f:;g' 100 |dem )
Cur{_lilrJTLzlive 12 | oay ) Cu[rr1il;’l1|‘laelive 15 | ay ) Cur_PiLrlrI]aetive 30 |pay ) Cur_]l_wiL;qutive 51 | ay ) Cur_}_lilrj]!]ztive 51 |oay )
Ex%a_iergged 2 Day Ex_?ﬁg(ieted 1 Day Ex#ﬁg‘i?ted 5 Day Ex_;l)_;(qjtieled 1 Day a
e s o] [mi s | [ o || [ [ [ Viap Times
Act_il\_/eilté ;’:me 10 |pay Tra?::tg l’itme 3 Day Act%!/;% gme 12 |pay Inpult3 I:\\l/ Std 50 |item Tota1l_i¢nc$ivity 51 | pay
Tma1\_lir‘lT']2rget 66 | Day
Total_lljiiﬁeeditec 9 Day

31
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Lesson 1 Summary

You learned:

e Supply network terminology such as activity time, inventory, scrap, activity cost, holding cost, and risk
e How demand flows upstream from the customer

e Cost calculations such as unit cost, value of inventory, and holding cost

Mix Supply Draw the Flow
Network Declare Products —» and Establish Add Data, eVSM Extras
and Routes Check, and Solve
Concepts Routes

- -

Specify the products Draw the nodes, Enter demand, Data input via Excel
for the value stream establish mat_erlal operational Merge Function
and group by flow and routing values, and

common routing analyze to help Map Clean

see the waste

What’s next:

Next, you will learn how to declare the products for your value stream, and how to organize them into route sets.

32
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Declare Products and Route Sets
In the previous lesson of this course, you reviewed the key concepts of mix model supply network design.

In this lesson, you will learn how to specify the products for the value stream in Excel and how to organize them into Set groups of

similar routes.

Mix Supply Network — Learning Roadmap

Mix Supply Draw the Flow
Network DECIENE HeE UEE and Establish Add Data, eVSM Extras
and Routes Check, and Solve

Concepts Routes
Specify the products Draw the centers, Enter demand, Data input via Excel
for the value stream establish mat_erlal operational Merge Function
and group by flow and routing values, and
common routing analyze to help Map Clean

see the waste
s Declare Products and Route Sets

v042



Start eVSM and Open the eVSM Mix Stencils

Opening the Mix Supply Network

Stencils

Select eVSM Application

eleanor | Mix Supply Network Mapping | Lesson 2 | Exercise 1 | page 34

Quick Mix Toolbar Functions

Home Insert Design

@WaH Map Create XL

Data Review View Developer eVSM | Publishing

DO @ Draw Sets

Pick a Category or type to search:
| Select Application... j
Select Application...

Time Mapping
Plant Mapping

__Supply NetworkMapping ________________________
SerYices and Healthcare Mannina

%Y NUM (@ Import XL [ Show Set Colors
Open E List Variables [] Scale Locs ~ Mix e Isolate Set
Manager
Sketch /\ Mix

/’ <3 Auto Pipe = |
/’ [F] Auto Path +

Sequvence Dl:l Auto Tag ™ Che

Sequence

Leah Design Toold Select eVSM Application

variants or those targeted for different regions.

Pick a Category or type to search:
| Supply Network Mapping j

® Mix Supply Network
" Warehousing VSM \

" Supply Network

The Mix Supply Network application provides logistics value
stream mapping with calculation of demand, landed cost
and lead times. It handles mapping of multiple products

Open

34

/A

The Quick Mix toolbar functions are only
available when Mix stencils are open.

Note: eVSM Mix and eVSM Standard are two different
editions of eVSM. eVSM Standard is a sub-set of eVSM
Mix. The Mix functionality is only in the eVSM Mix

edition.

The free 30-Day eVSM trial includes eVSM Mix.
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First some Essential Terminology...

Centers
These are the colored icons that Route Sets
: Sequence Arrows
represent each node in the network Re res?ant the material flow Each route set represent a group of
such as plants, inventories, suppliers, P between centers products which all go through exactly
customers, transport, etc. the same nodes

Setl

EOI 0 % )

Activity Time| 1 Day

Customer Item
EOI 0 % ) EOI 0 % ) EOI 0 % ) Demand 2000 Week )
Set 2
Activity Time| 5 Day Activity Time| 2 Day Activity Time| 1 Day
EOI 0 % ) EOI 0 %
Activity Time| 5 Day Activity Time| 1 Day

EOI 0 % )

Activity Time| 10 | Day

i
Data Shapes Product Distribution Tab
Have a name, value, and unit Double-click to view/edit
to represent data product specific values
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Q. What does a “Routing Set” in eVSM Mix contain?

@ All products which have same cycle times
@ All products which go through exactly the same nodes

@ All products which are pulled by the customer through similar steps downstream but could vary in s S@\‘\
\\(\

@ All products which get packaged together for customer shipment
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Define Products and Routing Sets

The Mix Manager dialog shows the current products and which routing set each belongs to. Products can belong to the same
routing set only if they go through exactly the same nodes. New products and sets can be added, and existing ones edited.

Products and sets can be declared interactively in this dialog or, on a first time only basis, you can import them from Excel via
the buttons at the bottom of the dialog. After import, any editing should be done manually in the dialog box. The Excel file is for
one time use only.

DO @ Draw Sets
[® Show Set Colors ~

Mix Products: Can Must Is
ereEE 0@ Display Gates ~ 1D Name Set Merge? Merge? Merged? Description
. 1 Product 1 S1 Y N N Add LN
Mix 6 Product 6 sty N N
3 Product 3 S2 Y N N .
4 Product 4 2 Y N N Edit
5 Product 5 S2 Y N N
2 Product 2 S3 Y N N Remove
Open Mix Auto Merge
Manager form ,
Move to top Move Up Move Down Move to bot. Add/Edlt/DG'Gte
Products and Sets
Sets:
ID Name Description Tag
S1 Set 1 Add
S2 Set 2
S3 Set 3 .
Edit
o

Create Template

Import | Cancel OK

Import Products and Sets
through the Excel product
matrix template
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What are the multiple functions of the Mix Manager dialog?

Mu‘ti—select ALL that are true_ Mix Manager - Define Products and Sets X
Products: Can  Must Is
ID Name Set Merge? Merge? Merged? Description
1 Product 1 ST Y N N Add
6 Product 6 S1 Y N N
3 Product 3 S2 Y N N
[J 1t shows all the products for the current page ; procuct 3 > v NN rit |
5 Product 5 S2 Y N N
2 Product 2 S3 Y N N Remove |
[1 It allows adding/removing Products from Sets Auto Mergel
|:| |t a"OWS input Of demand by product Move to top Move Up Move Down Move to bot.
Sets:
ID Name Description Tag
. . S1 Set 1
[ It allows importing of Products and Sets from Excel 2 stz Add
S3 Set 3 )
Edit |
Qc Remove |
Qe Create Template | Import I Cancel oK

Q
o)
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Product Matrix

From the Mix Manager dialog you can generate a product matrix template (in Excel format) which provides a quick initial way to
enter a large number of products and group them into sets with common routing. Instructions for using the template are below
and also included in the first worksheet of the Excel file. Note that the template is for first time use only. After that editing should
be done directly in the Mix manager dialog

When the matrix is imported into Visio via the button in the Mix Manager dialog, the software will define the products and sets
and additionally draw the process steps (or nodes) below the drawing page and the routing sets to the right of the page

Assign a short ID in column C Enter name of process in Important: You must select
and a longer product name in row 1 and select the the process Type from the
column D for each product. process type in row 2. pull-down list in row 2.
A B N D F G \ H ! ) K
1 SetlID Set Name ProductID Product Name Castings A Inventory ‘Springs “ABC Corp Uustomer | A
2 Supplier Inventory Supplier Plant Customer Select..
3 S1 Set1 P1 Product 1 X X X X X
4 81 Setl P6 Product 6 X X X X X
5 Set 2 P3 Product 3 X X X X
6 Set2 P4 Product 4 26 8 46 Enter an "X" if the product
> [Set2 PS> Product 5 X X X goes through the process.
53 Set 3 P2 Product 2 X X X

/ \

. " " Click the "Sort Product" button to
elhaging AUt.O MEET (DL re-arrange the order of the rows so
12 VDL 7 Epefelly 2 that products with the same route
gt e an.d EE 10 G0N (going through same processes)
TeilTe Etai are together.
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What are the multiple uses of the eVSM Product Matrix?
Multi-Select ALL of the following that are true.

[J Provides an easy way to input products for the value stream

[J Allows input of product cycle times in Excel Q\*

[1 Groups products together which follow exactly the same route 0

[J Automatically draws processes on the map on Import

<"

40



eLeanor | Mix Supply Network Mapping | Lesson 2 | Exercise 4 | page 41

Steps to create the Product Matrix

Watch the Movie

Click the Video button in the eLeanor panel to start the video
https://evsm.com/VidMixMatrix

Reference Notes — Steps Demonstrated in the Video

1 Select the map type with Open Select the “Supply Network” category and then the “Mix Supply Network”
application

2 Initiate the map by dropping the “Mix SN Data” shape from the Quick Mix Supply Network stencil on the page.

0Oo| n: . . .
3 Openthe |4 MixManager form Then click “Create Template” to open the product matrix template for Mix Supply

Network in Excel.

4  Fill out the Excel template (for help, see the “Instructions” worksheet in Excel).

5 Sort products into Route Sets and name the Sets.
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Complete all 5 steps on this page and then click Grade It!

Mix Manager - Define Products and Sets X
ﬂ (©] Wall Map ® Create XL DAO {0 Draw Sets P e et M Mot Mensed? Description
o 2Y NUM /@ Import XL » [® Show Set Colors ~
pen ix =
& List variables E Scale Locs ~ Manager [J2 Display Gates ~ —I
Remove
Sketch Mix

Auto Merge

Move to top Move Up Move Down Move to bot.

Sets:

D Name Description Tag
Open the " _ Cr(_aate_ Template. s
“Mix Supply Network” Open the Mix This will open an —
application Manager form Excel template file C‘

0( Create Template Import Cancel 0K

A B C D F G H |
1 SetID Set Name ProductID Product Name My Supplier ‘Transport A Factory 3 My Customer ‘/( ROW 2 |S |mp0rtant ]
2 Supplier Truck Transport  Plant Customer =T _
3 P1 Product 1 X X X X
Populate the template °~ — oot 2 " " "
as shown here 5 P3 Product 3 X X X
6 P4 Product 4 X X X X
7 P5 Product 5 X X X X
K A B C D F G H |
- 1 SetID Set Name ProductID Product Name My Supplier ‘Transport A Factory A My Customer )
Click thesAut — :
Auto Name Sort Products Supplier Truck Transport  Plant Customer
button. 351 Setl1 Pl Product 1 X X X X
4 s1 Set 1 P4 Product 4 X X X X
5 s1 Set 1 P5 Product 5 X X X X
. 6 S2 Set 2 P2 Product 2 X X X
Notice how the rows got sorted and 702 lsetz I3 product 3 " " «

colored, and how the sets got named.

Return to Visio, exit the Mix Manager form, and
submit the exercise with Grade It!
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Youlearned: e How to declare products for the value stream
e How to represent process centers in the product matrix
e How to sort the products into route Sets and name the Sets

Summary:
Mix Supply Declare Products Draw the FI.OW Add Data,
Network and Establish eVSM Extras
and Routes Check, and Solve

Concepts Routes
Specify the products Draw the centers, Enter demand, Data input via Excel
for the value stream establish material operational Merge Function
and group by flow and routing values, and
common routing analyze to help Map Clean

see the waste

What'’s next:

You will learn how to import the product matrix on to your drawing page, arrange the flow, and establish the routes.
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Draw the Flow and Establish Routes

In the previous lesson of this course, you learnt how to specify the products for the value stream in Excel and how to organize them
into Set groups of similar routes.

In this lesson, you will learn to import the product matrix into Visio, draw the flow, and establish the routes.

Mix Supply Network — Learning Roadmap

Mix Supply Draw the Flow
Network Declare Products mmmm o and Establish Add Data, eVSM Extras
and Routes Check, and Solve
Concepts Routes

Specify the products Draw the centers, Enter demand, Data input via Excel
for the value stream establish mat_erlal operational Merge Function

and group by flow and routing values, and

common routing analyze to help Map Clean

see the waste

Draw the Flow and Establish Routes

44
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Icon Color Codes in Quick Mix Supply Network

You will draw primarily with icons from the Quick Mix Supply Network stencil on the left of the page. Icon color codes explained

below

Red icons are required on all

maps

Green icons are for the
nodes

-

The yellow icons are for
system use

J

/)

Magenta icons for charts

/

45

Mix SN data

Customer
Center

Connect
Center

Plant Center
Operation
Center

Truck
S| Transpo...

s

Ship Transport
Center

Timer Pipe

Distance
Center

Customer
Sequence

PEvent Cost
Center

Accrued Cost
Pipe

Risk Report

Risk Impact
Number

EY EY
BN ERp: 0RO

Holding Cost .
Inventory Qty
Center A

Elnfo Center =

Warehouse
Time Center

Dealer Center
Rail Transport
Center

s
Cost Center e
Distance Pipe .
Risk Center .

Event Cost
Center

Map Cost
Summary

Lead Time
Chart

Inventory
Value

BE

Cost Chart

HAENEEC B~ ED

Product Set
Center

Inventory
Time Center

Supplier
Center

Warehouse
Qty Center

Air Transport
Center

SAR Port

Center

Timer Center

Cost Pipe
Sequence
Center

Period Cost
Center

Accrued C
Center

Utilization
Chart

Value At Risk

|
1

White icons for map
summaries
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Steps to Draw the Flow and Establish Routes

Watch the Movie

Click the Video button in the eLeanor panel to start the video

Reference notes — Steps demonstrated in the video
1. Create the products, routing sets and centers (nodes) on the map

2. Arrange centers on the page. Note that the product matrix is only to be used once. After that you can edit products and
sets via the Mix Manager dialog and edit centers with drag & drop from the Quick Mix Supply Network stencil

3. Indicate all material flow with ffa Sequence arrows.

4. Click @ Display Gates {0 Make the routing gates visible. By default all gates will be open (square).

5. Change the gate status with the “Set Gate Open” command in the right-mouse menu of the color shape indicators
(square = open gate, circle = closed gate).

6. Click @ Display Gates  to refresh the Set gates view.
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Drop and arrange the centers as shown in the blue image

Find the icons shown in the blue image in the Quick Mix Supply [ supplier 1 ﬁ Train

Network stencil and drop them on this drawing page
i o

G‘ Warehouse E Plant
| =l [ Bl
m Supplier 2 m Tanker

&
()O
. AC
"
O(\
O
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Specifying material flow sequence on the map
The need to specify material flow sequence using eVSM’s Sequence arrows is mandatory. Sequence arrows are used to:
1. Calculate demand at any point working back from customer demand

2. Establish unique product routings
3. Label activities from upstream to downstream (useful for charting)

How do you specify material flow sequence ?

Let’s say material is moving from supplier, to plant, to warehouse, to customer as seen in diagram below. Some raw materials
from the supplier may be transported via truck and the rest via train. Also, some finished goods are stored in the warehouse
while the rest shipped directly to the customer. The green sequence arrows are used to indicate all the material flow paths. Note

that arrows are directional

Warehouse Customer

Supplier !

How do you create the sequence arrows ?
s ine -
Shift-select two or more centers in the correct sequence (holding down //’:; e Auto Pipe
the shift key). Then click the “Sequence” button in the eVSM toolbes . LP | Auto Path
Sequence o
. 0o Auto Tag -
Sequence
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Add sequence arrows to model the
material flow as shown in the
thumbnail image

£ b
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Add Sequence arrows to show all three routes

Route 1:

A>B>C>D>E

N

Z
Route 3: 0‘9
O
Z

OQ‘ o]
\\
=0 w @ @ oa
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Using Set gates to establish Set routes 00 & orawsets
Sequence arrows each have associated gates for each set that determines if the set route moves down 4 [ Show Set Colors ~
that arrow. The gates can either be open or closed for a set and provide a simple visual way to establish y Mix 0@ Display Gates -
set routes SNIGER

bl

1. Make sure sequence arrows are created to support each of the routes.
Mix section of

2. Use the “Display Gates” button in the eVSM toolbar. It will show the sets as square colored boxes on eVSM Toolbar

the arrows and activities.

3. Right-click the square indicators and deselect the “Set Gate Open’ on any arrows that the set does
not travel through. The square will turn to a circle. Right-click the circle and reverse the setting to
correct any mistakes.

4. Use the “Show Set Colors’ button to verify and present set routes to your audience. Use “Display
Gates” to check where the gates are closed and to make any adjustments.

Square indicator Round indicator
means gate open means gate closed

The gate status rolls upstream.
Since S1 gate is closed here, S1
does not show upstream
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Adjust the Set gates in the map below to match the blue thumbnail image.

The gate is open when it is a square
shape at the center of the green arrow.

Close it with a right click on the square (7] L] .-
shape and deselecting “Set Gate Open”. 96
It will become circular when closed .

In the exercise note that the set colors
may be in a different order when
compared to the sketch

START by working on the
DOWNSTREAM arrow gates first and
use the “Display Gates” to update after a
few changes

E1E
5t[52]

Set3

O

AU0D
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Adjust the Set Gates to meet the following requirement

S1 requires surface treatment, S2 does not.

First use “Display Gates” and then working from the downstream side, close off

gates on arrows where the set does not need to move down that path. Use the

“Display Gates” button again after a change to fully see the impact of gate changes

as you work. Changes to gates downstream will automatically close of some gates

upstream. This is why you work from the downstream side.. OQ

Surface Treatment Vendor 0‘
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You learned:

e How to import products, route sets, and centers from an Excel template
e How to represent material flow with Sequence arrows

e How to establish routes on the map with Set Gates

Summary:
Mix Supply Declare Products DI e FI.OW Add Data,
Network and Establish eVSM Extras
and Routes Check, and Solve

Concepts Routes
Specify the products Draw the centers, Enter demand, Data input via Excel
for the value stream establish material operational Merge Function
and group by flow and routing values, and
common routing analyze to help Map Clean

see the waste

What’s next:

You will see how to enter demand and operational data on the map, and how to set up the map for automatic calculations.
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Enter Data, Check, and Solve
In the previous lessons you learnt how to create products and sets, draw the flow, and define the routes for each set.

In this lesson, you will learn to enter data, check the map, and then solve to calculate and visualize some useful metrics

Mix Supply Network — Learning Roadmap

~

Mll\lxetSV\l/JcE)rT(Iy Declare Products EL%WEt;Ztl):IIiZ\;lV Add Data, eVSM Extras
and Routes Check, and Solve
Concepts Routes

J -

Specify the products Draw the centers, Enter demand, Data input via Excel
for the value stream establish mat_erlal operational Merge Function
and group by flow and routing values, and

common routing analyze to help

see the waste

Enter Data, Check, and Solve

v042
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Working with Data on a Map

e Map data is stored in special data shapes. These data shapes consist of a name, value, and unit. Cycle Time | xxx | Sec
e To change any field, double-click and then follow the on-screen instructions.
e To move or delete a data shape, you must click on the value field.

e The Views form (accessed with the Views button) provides controls to hide/show data Name Value Unit
shapes associated with each center.

¢ All data shapes, including hidden ones, can also be accessed through the List Variables
button. First select the center and then use the button to access its variables

e eVSM comes with a long list of variable names and units with built-in equations. Pre-built names
should not be modified or deleted. New names and units can be added through “Name and Unit
Manager” form which is accessed with the NUM  button.

] FRE

Activity Time| 10 [Day Transit Time| 5 Day

Cumulative Cumulative
Time Auto | Day ) Time Auto | Day )

Activity Unit 0 $ Activity Unit 0 $
Cost Unit Cost Unit

Activity Time| 4 Day
Cumulative Auto | Day )

Time
] oop e el )

Cost

potviyTime| S by Transit Time| 2 Day p N
ime | Auto [pay Comiaive Blue values are
Time Time Auto | Day
A B o L] ) automatically

Cost Unit

calculated by
eVSM. Just leave
Some variables can have product these alone
specific values. These have a tab on
the right and values can be edited by
double-clicking that tab
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Using “Views” to control visibility of data shapes

The Mix Supply Network centers include data shapes for data input and to display calculated values. By default, most of
these data shapes are hidden to keep the map view simple. Visibility of these is controlled through the Views form.

Views Form
Use this checkbox to hide

I]Q Gadgets
x ﬁ‘i‘ e ALL or show all data
W G e shapes on the map
Calculate Visualize

Center/Addon Name Variable Name(s) Visibiliu%n List Vars
[ Al [ A
[ @ | gsorer ) [Amowein . L i This column of switches is
[ Arows.0n | = "<l | used to determine which
Use Expand/Collapse ]\ [ Customer Dermand | g | variables will appear in the List
button to access all data ]| I | 2= Variables form (covered in a
shapes for a center J/ g | Cary os \ later lesson)
Comer
entoe (-] [ Added Period Cost | © v
= Center | Added Product Cost | - 2
| Added Unit Cost | - 2
- N | Annual Inv Carry Cost | r 2
This button reverts the [Cmuatve Uit Cost | I g /[ Use this button to hide all
switches back to the [ Bemand = g data shapes containing
default state (as it was for [ General Buffer Tav / /L calculated values
a new map) \ = m/
~ Default Variable Visibilit‘ Hide Auto Variables Cancel ‘ OK ‘
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Hide/Show Data shapes

Use the “Views” button to Hide/Show data shapes and match the blue thumbnail m

image

Activity Unit 0 $ Customer 0 Item
Cost Unit Demand Wk
Cost Per $ Cumulative $
Period 0 |wnm ltem Cost | AU° [Teem
Cumulative $
Item Cost AUO [

(O

VR Ioo‘se

R Customer Item
Activity Time|] 0 Day Demand 0 Wk )
Activity Unit 0 $

Cost Unit
EOI 0 %
Activity 0 Item
Capacity WK
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Data shape access in Mix Supply Network

Data shapes can be edited directly when they are visible on the map. The List Variables form provides an alternate way of
viewing and editing values and works for both visible and hidden data shapes

List Variables Form

Select a center on the drawing page, and

then click the List Variable button. E'ﬂ Plant
A0030
~ Activity Time 0 Day 1
i] (] Wall Map [JActivity Unit Cost 0 $/Unit (
o 2Y NUM m Cost Per Period 0 $/Mnth Double-CIiCk input
pen . .
E List Variables H] Activity Capacity 0 Item/Wk B 3 2
Sketch [JActivity Demand Auto Item/Wk \L vari ab I es tO ed It
[JActivity EOI Holding Cc Auto K$/Year
[JActivity Inv Holding Co Auto K3/Year
. [JActivity Inv Turns Auto Turn/Year
Op_en the List [JActivity Inv Value Auto K
Variables form []Bad Units Scrapped ~ Auto Ttem/Wk
Complaints Rate 0 CMP/MM X i
[ICumulative Item Cost Auto $/Ttem ‘i_ Double-click blue variables
Vb - ?jﬁ;y’;’femy oo om R to see product specific
ariables wit [JEOT 0% \l results where available
preceding [ ] support [JEOI Inv Value Auto K§
11 Geo Geo
prOd UCt SpeCIfIC Val ues []Good Units Needed Auto Item/Wk
[ y/2)
e . N Import Level oLvi pr
Some Val’lab|eS ma.y be Import Sequence Seq
hidden even from this form. [HIncoming Cost Tariff 0 %
) Latitude Deg
Click here to see them. Longitude Deg
[IMinimum Order Quanti 1 Item
. Operating Pattern ss Shifts, dd Days
You can set up which Part ID
variables can be seen by ””’;‘-‘Pm&m ko 50 ~
default in this form via the _ _
“ " [ View All Variables
L VIeWS bUtton Double-Click Variables to Edit
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Enter the Activity Time and the Activity Unit Cost at the ABC Plant

Use the List Variables form to enter the Activity Time and the Activity Unit Cost
at the ABC Plant as shown in the callouts.

[ Activity Time = 3 Day ]

+/P2 - Product 2 (300.00 Item/Week, 11.1%)
P3 - Product 3 (400.00 Item/Week, 14.8%)

S2 -Set 2

vy Tme] 0 | oay Customer | >200 [rem —] P6 - Product 6 (700.00 Item/Week, 25.9%)
Demand | <700 [WeeK set 2
oty unit| o |8 ) B
0\0
\ S3-Set3
P4 - Product 4 (500.00 Item/Week, 18.5%)

AL e Set3 ps. product 5 (600.00 Item/Week, 22.2%)
Default d
P1 - Product 1 500
P2 - Product 2 7.00
P3 - Product 3 6.00
P4 - Product 4 3.00
P5 - Product 5 2.00
P6 - Product 6 7.00

60



elLeanor | Mix Supply Network Mapping | Lesson 4 | Exercise 3 | page 61

Entering Variable Values for Products

Where eVSM only allows a single value for a product, you will see this variable shape.
The center value can be changed by double clicking here in the center value field:

L Hr
Activity TIm;T XXX (S

Where the value is allowed to be product specific, you will see a rounded “products tab”
on the right side of the variable shape. If the value is a constant just type it in the center
field. Otherwise double-click the “products tab”: J

Cycle Time XXX | Sec

The “products tab” opens the product-specific
values form.

Cycle Time /[ The Default value (if entered)
Product el Is used when product specific

—_ ey /[ data is not available.

1 - Product 1

2 - Product 2

3 - Product 3

4 - Product 4

Once you enter product specific values, the center field will
show the range of values as shown below: \‘

>3 .
Cycle Time < Min )
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Entering in Customer Demand values and demand propagation

The Customer Demand variable at the customer center allows input of demand for each product. These demands flow upstream
and can be affected by losses such as scrap along the way.

If demand has to split into multiple paths as it flows upstream, a “Path Demand %” variable is available on all the sequence
arrows to control the percentage flowing up each path.

Steps:

Double-click the products tab on
the Customer Demand data shape
to enter or change the demand S1-Set1l
P1 - Product 1 (0 Item/Week, 0%)
Set 1 P2 - Product 2 (0 Item/Week, 0%)
P3 - Product 3 (0 Item/Week, 0%)

S2 -Set 2

Enter the product Goomer | o i) P6 - Product 6 (0 Item/Week, 0%)

specific demands Set 2

N\

F’-r;l:;Ls‘utc':’tmr emene Value 53 . Set 3
P4 - Product 4 (0 Item/Week, 0%)
Set 3 P5 - Product 5 (0 Item/Week, 0%)

N

The product key will update
automatically when the Solver is run
later. If you wish to see it update before,
just open and close the Mix Manager

Default

P1 - Product 1
P2 - Product 2
P3 - Product 3

P4 - Product 4

PS5 - Product 5

P6 - Product 6

T

Copy | Paste

J
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Steps to Add Data, Check, and Solve

Watch the Movie

Click the Video button in the eLeanor panel to start the video
https://evsm.com/VidMixData

Reference Notes — Steps Demonstrated in the Video
1. Enter data values.

4. Run +] Check and resolve any problems reported.

5. Run Solve to apply the built-in equations
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Example Map 1

Set ID Set Name Product ID Product Name Castings A Inventory A Springs “Plant " Customer |

Suppller Inventory Qty Supplier  Plant Customer

In the next exercise, you will draw the map below from

scratch. 11P1 x X X x
2 P2 X X X X
3 P3 X X X X X

Note that this leg is only
needed by Set 1

prings
Activity Time| 15 [Day
[:]2] [1]2] . S1-Setl
[AO — 11 P1(500.00 Item/Wk, 41.7%)
. N , 1 3. p3(300.00 Item/Wk, 25.0%)
Castings T Inventory = Plant oRYe
AY0 0} 0/ - \ACTOOT # A ROT30 #
Activity Time| 10 | pay er'gf;‘ R Activity Time| 10 | Day C“;:f;?fr
e pemend 52 - Set 2

2 - P2 (400.00 ltem/Wk, 33.3%)

A0S
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Draw the map shown on the previous page below
including sequence arrows, routes, and data values.

Here are the steps to go through (note the image showing the map is available just above this pages top border)

1. Initialize the page by opening the Mix Supply Network application and dropping the “Mix SN data” shape on this page

2. Use the Mix manager to create an Excel template, fill in the product matrix and import the data
3. Drag the VSM icons (page bottom) and set icons (page right) onto the page and create sequ@ s for the flow and
13 O

connecting the customer to the sets
4. Use “Display Gates” and adjust routes as needed by right-clicking the arrow set colors@ w Set Colors” to confirm

5. Enter in the data values e
CD
(P&
. AQ
O
00
O
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Example Map 2

In the next exercise, you will draw the same map (below) simply using drag &
drop from the stencil and without the product matrix. This is typically how you
will edit maps no matter how you create them to begin with

Note that this leg is only
needed by Set 1

R oprings
Activity Time| 15 [Day
S1-Set 1

1- P1 (500.00 Item/Wk, 41.7%)

. Y 3 - P3 (300.00 Item/Wk, 25.0%)
Castings T Inventory =0 Plant
AOUYU| H \IACTOUT H A AU U #
Activity Time| 10 | Day Ger'gfglllnv 5 |item Activity Time| 10 | pay %“;:f:r‘]ﬁr

S2 -Set 2
o=} 2-P2 (400.00 Item/Wk, 33.3%)
e

N,
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Draw the map shown on the previous page below without using the product matrix

Here are the steps to go through (note the image showing the map is available just above this pages top border)
1. Initialize the page by opening the Mix Supply Network application and dropping the “Mix SN data” shape on this page.

2. Use the Mix manager dialog and its buttons to create products P1,P2,P3 and Sets S1 and S2. Put products P1 and P3 into S1 and
products P2 into S2.

3. Once you exit the dialog use the “Draw Sets” button in the toolbar. This will draw the sets to the Mhe page and you should
drag them onto the page.

4. Drag the VSM icons from the Mix supply network stencil and then connect them with se @ rows by picking the start and end
icons and then the “sequence arrow” button in the toolbar. Also connect the customer icon sets with the same method.

5. Use “Display Gates” and adjust routes as needed by right-clicking the set color sq@ on the arrows . Use “Show Set Colors” to

<
(JO
. AQ
N
0(\

<"
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Checking and solving the map

The Check function identifies common user mistakes on the map. It also attempts to fix certain problems. You should always run
the Check function before the first Solve.

eVSM Model Check Warnings X

The “Check” button Check

Double-Click on any item to zoom in to associated area of the Highlight Selected

Examples of problems the Check function will identify are:

Variable data must be numeric
Variable data must be numeric Highlight All

e Unconnected Sequence arrow

o Clear Warning Shapes
e Missing mandatory data

e Missing units convertors Export to Excel
e Unglued data shapes
e Duplicate Operation tags Selected Warning (double click for full warning text)
Select a warning to show its full text here...
The problems will be reported in a form like this. You can
select the error in the form and use the Highlight buttons in g

the form to highlight and zoom into the problem area on the
map.

The problems will be reported incrementally. So, fix the
problems reported and then run the Check function again. 0 catus - OK
Repeat until you see a message like this:

Message : Model Check found no errors

oK

The “Solve” button 50|ve

eVSM has pre-built equations that do the lean calculations for capacity, lead time, etc.

Once you have checked the map, use the Solve button to apply the equations. Values on the map that are a result of the
equations are shown in blue.
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Run the check function, Resolve any problems and then Solve the map

For the missing activity time use 10 days

Activity Time| 15

prings
AU 0)
Q

S1-Setl

: s =
\ = 11 P1(500.00 ltem/Wk, 41.7%)
. N3 et1 )3 . p3 (300.00 Item/Wk, 25.0%)
Castings T Inventory == Plant Qe
ADO90] IAOTOUT H ’ ADT30[ #
Activity Time| 10 |Day Gerllr;?:ItInv 5 Item ® Activity Time| xx | Day %::r:;)am?jr :ggg 52 i set 2
&3!3 2 - P2 (400.00 Item/WKk, 33.3%)

Use 10 days for missing

Activity Time once the missing

data is identified by “Check” Map Times
Total lActivity Auto | pay

O‘\\\

Time

o)
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Lesson 4 Summary

Youlearned: e How to enter product specific demand and operational data on the map
e How to check the map for completeness

¢ How to Solve the model and see the calculation results

Summary:
Mix Supply Declare Products Draw the FI.OW Add Data,
Network and Establish eVSM Extras
and Routes Check, and Solve
Concepts Routes
Specify the products Draw the centers, Enter demand, Data input via Excel
for the value stream establish mat_erlal operational Merge Function
and group by flow and routing values, and
common routing analyze to help
see the waste
What’s next:

Once you create the map and solve it, you can use standard charts for utilization, capacity, lead time, etc. to see the waste in
the value stream and come up with improvement ideas
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Additional Topics
You have completed the primary training for eVSM Mix Supply Network. This lesson covered some optional topics which allow you to

further improve productivity with your maps.

Mix Supply Network — Learning Roadmap

Mll\lxetsv\lljngy Declare Products QL%WEt;Ztl):IIiZ\;]V Add Data,
and Routes Check, and Solve
Concepts Routes

Specify the products Draw the centers, Enter demand, Data input via Excel
for the value stream establish mat_erlal operational Merge Function
and group by flow and routing values, and

common routing analyze to help Map Clean

see the waste

eVSM Mix Supply Network Additional Topics

v042
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Data Input through Excel

Mix model value streams need require significantly more data. Data input can get tedious, time consuming, and error prone. To
address this, eVSM facilitates data input through Excel.

() CreateXL - Creates an Excel file which represents all the data

input values for the current map.

' Import XL - Import XL pulls the data in from Excel to the map.
Watch the Movie

Click the Video button in the eLeanor panel to start the video

The columns have
pre-set filters to
quickly home in

A C D E F G
Only Input values are 1 Tag ~|ID Ei/' Type ~ |Produ ~ |Variable <Y Value ~ Unit -
output to Excel. No 2 A0170 Machine  Activity Center Default Cycle Time XXX Min
calculated values 3 |A0170 Machine  Activity Center P1 Cycle Time Min No fields allocated to
4 |A0170 Machine Activity Center Default Qty Per Cycle 1 Item pl’OdUCtS which do not
5 |A0170 M?chlne Act!v!ty Center P1 Qty Per. Cycle Ite.m go through an activity
17 |A0180 Drill Activity Center Default Cycle Time XXX Min
18 A0180 Drill Activity Center P1 Cycle Time Min
19 A0180 Drill Activity Center Default Qty Per Cycle 12 Item
20 |A0180 Drill Activity Center P1 Qty Per Cycle [tem
32 |A0190 Assemble  Activity Center Default Cycle Time XXX Sec
33 |/A0190 Assemble Activity Center P1 Cycle Time Sec
34 |A0190 Assemble Activity Center P3 Cycle Time Sec
35 |/A0190 Assemble Activity Center P2 Cycle Time Sec
36 [A0190 Assemble Activity Center Default Qty Per Cycle 1 Item
37 A0190 Assemble P1 Qty Per Cycle Item
38 A0190 Assemble P3 Qty Per Cycle Item
39 |A0190 Assemble P2 Qty Per Cycle Item

See how P1, P2, P3 are
included for Assemble,
while only P1 for Drill

72


http://www.evsm.com/VidMixImportXL
http://www.evsm.com/VidMixImportXL

eLeanor | Mix Supply Network Mapping | Lesson 5 | Exercise 1 | page 73

Enter the product specific data using Create XL and Import XL

Use the Create XL button to export all data items to Excel. Use the column filters and
enter the data values in Excel for Activity Unit Cost as shown in the image on the
bottom right of the page. Then use the Import XL button in eVSM to populate onto

the map.
. S1/-Set1l
=) 1-P1(100.00 item/Wk, 33.3%)
AOI10[ # KOO0 #Z et 1
Activity Time| 5 Day Transit Time| 1 Day Activity Time| 15 | Day %Jesr?;ngr :%88 I:Ne—T { 52 S t 2
-Je
Activity Uni Activity Uni Activity Uni p—
DR ESHEDREREED |=|"2- P2 (200.00 Item/Wk, 66.7%)

md
N,

Q Type '~ Product ~ Variable Y |value ~ Unit  ~|
0 Supplier Center Default Activity Unit Cost S/Unit
( Supplier Center 1 Activity Unit Cost 10 S/Unit
O Supplier Center 2 Activity Unit Cost 15 S/Unit
Q Truck Transport Center Default Activity Unit Cost 1 S/Unit
Truck Transport Center 1 Activity Unit Cost S/Unit
Truck Transport Center 2 Activity Unit Cost S/Unit
Plant Center Default Activity Unit Cost 5 S/Unit
Plant Center 1 Activity Unit Cost S/Unit
Plant Center 2 Activity Unit Cost S/Unit
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Merging products to reduce solve times

eVSM does multiple solves in support of analytics for mixed model value streams. The solve can take a lot of time and the
solve time can be approximated as proportional to

Number of Activities On Map * (Number of Routing Sets + Number of Products)

One of our maps with 50 products, 4 sets and 10 activities takes 30 mins to solve on our test laptop. If we are able to reduce
the number of products from 50 to 10 we find the solve time is about 5 minutes. Hence the idea for merging products. If we
can solve the map faster, it becomes more useful to us.

What is a merged group of products?

Lets say that the value stream is making 10 products and that the top 2 products comprise 80% of the volume. We could
consider merging the other 8 products into a effective single product so the map effectively has the top 2 products and a
“‘merged” product. We would expect a 3X reduction in solve times.

How do we merge products?

We enter in demand and operational values for the Individual products. Via the “Mix Manager” button in the toolbar, we now
have an “Auto Merge” function that allows us to specify a cumulative demand % below which products are merged. The
software takes product operational values and combines them for merged products using weighted average logic based on
customer demand values for each product.

The user can return to the Mix manager and change the cumulative demand % value at any time ahead of the next solve

Will the software merge products with different routings?

No, the software will create a merged product as needed for products with common routings but will NOT merge products
across routings. So for each routing set we may have zero or 1 merged product. The merged product name is always the
routing set name_merge. So for example “Setl Merge”
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Merging products step by step 0O T praw sets

4 M Show Set Colors -

Define products, sets and routes Mix
Manager

O Display Gates ~

M

Enter demand and operational values for products

Enter the “Mix Manager” via the eVSM toolbar

Click on the “Auto Merge” button

ID Name Set Merge? Merge? Merged?
_ i 1 P1 s1 N - Add
Select a cumulative demand % below which products 10 P10 51
are merged and click the “try” button to see merge Tl 11 P11 S2 ]
ot 12 P12 52 Edit
statistics
Tl 13 P13 52
14 P14 52 Remove

Selecting “OK” on the form will merge the products. | 15 P15 -
You can edit the form again later. t | 16 P16 52

: : 17 P17 S2
In the Set keys to the right of the routing sets on the 18 P18 52

map, merged products will be indicated in Italics

q Auto Merge

=

T

(1
(2
(3
Q Products: Can  Must Ts
(5
(6
(7

= = = = = = = = = =g
==Z2=2Z22=2=2=2=
= = = = = = = = = =g

; All Products: Can Must Is Cumulative
D Name Merge? Merge? Merged? Demand %  Demand % e
41 P41 Y M M 12.5 100.0 - .
| 35 P35 Y N N 12.4 87.5 (= 25 Ty |
: 34 P34 Y M M 11.5 75.0
42 P42 Y N N 11.3 63.7 Total # of products
20 P20 Y M M 11.3 52.4 50
8 Pa Y M N 11.3 41.1
7 r7 Y M N 11.3 29.8 —
# of products after merge
40 P40 Y M Y 1.2 18.5 7
20 D20y W ] W 17 17 2
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Merge the low demand products to reduce Solve time

Open the Mix Manager and click on the Auto Merge button. Set the merge
percentage to 20% and merge. Solve the map.

. ST'-Setl
s s sifs2 si[s2 ST —
o—=1 1-P1 (1000.00 Item/Wk, 29.4%)
&1 13 . p3 (50.00 Item/Wk, 1.5%)
4 - P4 (100.00 Item/WKk, 2.9%)
X 2 _ 5 - P5 (200.00 Item/WK, 5.9%)
Activity Time| 10 | Day Transit Time| 1 [Day Activity Time| 20 | Day GerI\r;?:Itlnv 1000 |item C[)f‘:;nﬁr <Zggolte_[l? ) 6-P6 (50.00 Item/Wk, 1.5%)
. . . . ‘
comtave| 10 Jo| ) |Comuel g oo ) fCmmve] 1oy | ) |Guanel T Le ] ) fom el i
Activity Unit| >20 Activity Unit Activity Unit| >30 Cumulative |>33.06 \c lative | >53
o L) w2l ) [T oo, Ty L S2-Set2
cumulative | >20 | s Cumulative | >21 | s Cumulative | >51 | ¢ Activity Unit| $ Cumulative >33.06| o 2 -P2 (2000.00 Item/Wk, 58.8%)
Item Cost | <25 [Tem Item Cost | <26 |Tem)| Item Cost | <@ |Tem| Cost Unit | Time  [<42.06| "% AO ot 7

®
Activity Time| 15 |Day Transit Time| 5 |Day Q\

Cumulative 20 |pay )

Cumulative 15

Time Time

Activity Unit $
Cost 14

Activity Unit 2 $
Cost Unit
Cumulative $ Cumulative $ 3
Item Cost 14 Item Item Cost 16 Item

AN
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You learned: e How to enter data through Excel
e How to simplify the mix model and improve solve times by merging low demand products

Summary:
Mix Supply Declare Products Draw the Fl.OW Add Data,
Network —®» and Establish
and Routes Check, and Solve
Concepts Routes
Specify the products Draw the centers, Enter demand, Data input via Excel
for the value stream establish mat_erlal operational Merge Function
and group by flow and routing values, and
common routing analyze to help Map Clean
see the waste
What’s next:

Capture your first value stream in eVSM and request a free review with an eVSM expert via support@evsm.com
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—Useful Links

eVSM Toolbar Guide
Map Examples
eVSM Blogs

eVSM Support FAQ

Download Latest Version

evsm.com/toolbarguide
evsm.com/examples

evsm.com/blog

evsm.com/support

evsm.com/install

18 January 2022
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