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Using the Method Editor

This section describes what methods are, their significance and how to create them.

1 What is a method?

The term method refers to the information Match-IT holds about how you manufacture your products or perform
your senices.

This includes bill-of-material information (what materials are required) as well as routing information (what
processes are required) and much more.

Methods can be completely self-contained and just describe how to make a simple ‘widget’, or they can be
combined in complex ways to describe huge structures with 100’s or 1000’s of parts and operations.

Ovwerall, a method consists of a series of STEPs. A STEP represents a single operation. Each STEP in the
method must be performed in sequence to create the end result.

Each STEP can consist of any number of PARTs and any number of RESOURCEs. A STEP can have other
things associated with it too; we’ll introduce those later.

A PART is a reference to a quantity of a material that is required for that STEP. When there are multiple
PARTSs, it can either mean all are needed or it may mean there are choices.

A RESOURCE is a reference to a machine or a person that is required for a period of time to perform the
process required for that STEP. When there are multiple RESOURCES, it can either mean all are needed at
the same time, or it can indicate there are choices.

This basic structure can be depicted like this:
Met hod (make)
Step 1
Part A
Part B
Part N
Resource A
Resource B

Resource N
Step 2

Part

Resource ...
Step N

Part

Resource ...
Met hod (end)
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How do I create a method?

2 How do I create a method?

You create methods, or modify existing ones, using the

material record by pressing £,
to this:

Method Editor. You can access the editor from any

. If you do this on a new material record you'll see something similar

o~

™= Production Method
tdethod Far: E] A Table

&4

e

Stuctune Iterm

M ame

[tem

Tools

M otes Tokake

A Tahble

The name of the thing you are
caonstructing the method for.

(=]
|
|
1Each |

Showy

Edit
COrag term

[ »

Drag items from here and
drop them in the main window

where you want them

COutputPart
DoProcess

Drop itmes into this area to
add them to your method.

Yia Librany
+Process

+Part

4 [m] 4 [m] b4 [m]

nRRnEnnc

[ElrEl][%][ Ezpand ][ Caollapse ]

I

i IF|

Hide dizabled line
Auto collapze ass

+Resource
+GEroup

+Contractar
+T ool

D
+Cutput

+

L

_,.
(]

b f|ﬁ!

-

1

[ Hide qualifiers
Uze DD

(0]

; Cloze
emblies

The main area will initially be empty except for a line showing the name of the product, this area is where the

method is shown. The buttons and tabs on the right pro

\Vide a variety of tools to help you construct methods. A

description of each of these tools is given later. For now, we’ll use a few of them to construct a very simple
method. We will construct a method that describes how to make a simple table, consisting of 4 legs, 4 feet

and a top.

You will benefit from making the method A

editor window as big as you can, do this by

- - —
‘o | Size/Position

pressing Si ze/ Posi t 1 on then Vake
wi ndow sanme size as desktop as
shown here.

Make window same size as desktop

Make window minimum size

Move window to top left of desktop

Move window to centre of desktop

Always open to maximum size

Always open to minimum size

I
b

TR e sttt AP
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Method Editor How do I create a method? 7

The process we will describe has three operations; first we cut the legs, then we cut the top, then we
assemble it. Create a new material record called a t abl e, mark it as a manufactured item, then press its

{to open the method editor.

Start by dragging a Vet hod item into the method information area, then drag Edit
three St ep items below it. Use the Dr ag | t emtool on the Edi t tabtodo  [Cragltem
this (as right). Azzembly

Step

Part

Tool
Resource
SubCaon
BupPart
kot
Return
QutputPart
DoProcess

Your method should now look similar to this:

F )

= Production Method o] ® =
Methad Far: (1) A Table ltem |
[tem | t ame | Motes | ToMake . Tools I
A Table 1 Each =] Show
= METHOD[make] b ain L=l e
STEF “t'our Step Mame Here 1 cycle] Edit
STEF 'our Step Mame Here 1 cyclel Crag ltem
Your Step Mame Here 1 Each Azzembly
MADE A Table kil ethiod
Step
Part
Tool
Resource
SubCaon
BupPart
kot
Return
CQutputPart
DaProcess
Yia Librany
4 |m 3 A [y 3 4 | 3 4| 3 m
Ml 2w |0|m| < m powe =]
I ] [¥] Hide dizabled lines [0) [ Hide qualifiers
[El El” % ] [ Expand ” Lolspse ]E! Auto collapze aszemblies Uze DED =58

Double click on the first Your Step Nanme Her e entry and type Cut Legs into the form that appears (see

below), then press .
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How do I create a method?

This is giving the
first operation a
name that means
something to you.
This name will be
used on the works
order paperwork.

=)

setto YES ifwou want the scheduler to skip this
otep

Edit:STEP:Name

Qisable:E] Mo

1ltern £ Mame |§ Maotes |ﬂT|:| tdake |5USE |§Ne>d Step Needa{ - -

sltem MName: E] iCut L

BQs

SHER - procedural description - e.g. Ultrasonic Clean
FART - contextual name - e.g. Fiano Leg

oo - contextual name for the use of the process
TOoL - contextual name for the use of the tool

QUTFUT - contextual name of output - e.g. Left Handed Widget

FMETHOD -forinformation purposes only

Double click on the second and third Your

|| AdvancedEdit || Evaluated Fields
St ep Nane Her e entries and type Cut Top for the 2nd and

Assenbl e for the 3rd. Your method should now look similar to this:

[ Production Method [ @ (w3
Method Eor: [1.] A Table ltemn |
[tem | M armne | Motes | ToMake . Tools |
A Table 1Each =] Shaow |
= METHOD [make) T | :
STEP Cut Legs M cocle] Edit
STEP Cut Top M1 coclel Drag ltem
STEF 1 Each Azzembly
MADE A Table b ethod
Step
Fart
Toal
Rezource
SubCon
BuyPart
Cutpat
Return
CutputPart
DaProcess
“ia Librany
— - — - [
4| R T [T 3 4 | oA 3 —
-
M 2] w0 m] < (m b
i = || Hide dizabled lines [0] || Hide qualifiers
[El El” =i ] [ Espand “ Lolapss ]@ Auta collapze assemblies Ize DD =iBe

The next thing to do is to define the materials, or parts, required for each step. We will specify that we need
some tube for the first step, a piece of a sheet for the second and some feet for the third. Refer to tutorial on

how to create parts and create the following materials and parts:

1. A Tube as a 1D:Tube that is a bought item in 6 metre lengths.
2. A Sheet as a 2D:Sheet that is a bought item in 2 metre x 1 metre sheets.
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Method Editor How do I create a method? 9

3. A Foot as a 1D:ltem that is a bought item in units of 1 each.

Once you've done that, come back to your method editor and press the tool. This will open your
materials catalogue in a mode that allows you to drag items from it and drop them in your method. Find the A
Tube material in your catalogue, then drag it into the Cut Legs step of your method (you may need to move
the windows around a bit to do this). In a similar manner, drag the A Sheet material into the Cut Top step and
the A Foot item into the Assemble step. Your method should now look similar to this:

= Production Method [ @ [
Method Eor: [) A Table Iterm

Item | Mame | Maotes | ToMake | lse | L I

P

Tools
A Table 1 Each =1 Showy
= METHOD [make) b4 ain L= i
STEP Cut Legs M1 cycle] Edit
= PART (buy) 1 Bars of § Mhs & Tube Drag ltem
STEF Cut Top 1 cycle] Azzembly
= PART (buy) 1 Shests of 2 Mis x 1 Ms A Sheet Methad
STEFR Azzemble 1 Each
PART by 1 Each & Foot Part
MADE A Tahle T ool
Rezource
SubCaon
BuyPart
Otk
R eturn
OutputPart
DoProcess
“ia Librany

« [m oA rEC ey i I;Du:u
ez o] < fm -] 1 +Output

[@'_E"[%][ S “ T I%ﬂide dizabled lines [0] %EE:SESHHE[S

Auto collapze azzemblies

Notice the Use column shows a quantity. When you drop a material into a method, the quantity is initially set
at ‘one’ of whatever you dropped. We'll edit that to be what we really want. Lets say our table has 300mm
legs, a 600mm x 300mm top and requires a foot on the end of each of the 4 legs.
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Method Editor How do I create a method? 10

Double click onthe 1 Tubes| . . - i
of 6 Mrs quantity Edit:PART(buy):Use o] @ [
associated with the A Tube bl D Mo metto YES ifyouwant the scheduler to skip this
material. An editor will open - Fart

that allows you to change the 1 Iterm |Z e |§ Motes 4Use |5 Ci b |
guantity, type in 4 Tubes

The quantity of this part needed for the step
of 300nmand |#5aves |,

=Quantity: E] 4 Ty
"Evaluated Fields" ar  Huantity Evaluation Type
"#Advanced Edit" shows @ Variable [scale quantity a3 required)

mare detail if neither
option is selected here

l:“ Advanced Edit H Evaluated Fields l wSaves || LCloge

This specifies that you need 4 lengths of 300mm of A Tube to make the legs. Notice you specify both the
guantity and the size. The stock system is fully aware of sizes and will always allocate material that is big
enough to do the job. The A Tube material record was setup as a 1D material; this tells the system that it is
a thing that can be chopped up to any length required. The stock system will create a stock record for each
different length you hold or buy, so you are not restricted to holding stock in any particular size, nor do you
need to refer to it as a fraction of a full length.

bhes of 300 mm

() Fised [ahways only uze thiz much)

In a similar manner, set the required quantity for the table top as 600mm x 300nmmand the required quantity
for the feet as 4. Your method should now look similar to this:
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Method Editor How do I create a method? 11
= Production Method e
tethod For: [:] A Tahle ltem |
[temn | Mame | Motes | Tohake | Usze | - Tools |
A Table 1 Each =| Show |
= METHOD[make] b ain = 3
STEP Cut Legs M cycle] Edit
L PART[buy] 4 Tubes of 300 mm A Tube Drag ltern
STEF Cut Top 1 cycle] Azzembly
L PAR T [buy] 1 Sheets of B0 mm = 300 mm A S heet M ethod
STEF Azzemble 1 Each Sten
L PART[buy] 4 Each A Foot Part
kADE A Table Tool
Resource
SubCon
BupPart
kot
Fieturn
CutputPart
DoProcess
Wia Librany
+Part
+Eoup
+T ool
i — +[o
4| (S vl B o4 (m A ———
; - +Clutput
IR R e = ]
et [¥| Hide dizabled lines (0] [ Hide qualifiers
IE' El” % ] [ Espand “ Lolapss [¥] &t collapze aszemblies [¥] Uze D&D =

Now we've specified the materials required, the next thing to do is define the resources required. The
resources specify what machines and people are required for each STEP and how much time is required. Two
types of time can be specified - SETUP time and CYCLE time. SETUP time specifies the amount of
preparation time required before any real work can begin. CYCLE time specifies how much time is required
per unit processed. The unit is usually ‘one’ of something and is shown in the To Make column. The SETUP
time is fixed and remains the same no matter how many units you are making, whereas the CYCLE time is
scaled as necessary to reflect the number of units.

Referring to the tutorial again, create resources as follows:

1. A Saw (a machine).
2. A Guillotine (a machine).
3. An Assembly Operator (a person).

Once you've done that, come back to your method editor and press the tool. This will open your
resources catalogue in a mode that allows you to drag items from it and drop them in your method. Find the A
Saw resource in your catalogue and drag it into the Cut Legs step of your method. In a similar manner, drag
the A Guillotine resource into the Cut Top step and the An Assembly Operator resource into the Assemble
step. Your method should now look similar to this:
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o

[ Production Method El:"@_'@
tdethod Far: E] A Table ltern

Iterm | Mame | Motes | Tobake| Usze | BETFE | aals I

& Table 1 Each =1 Show
EFMETHOD[make]  Main = | -
EFSTEP Cut Legs M cycle] Edit
PART by 4 Tubes of 300 mm A Tube Drag ltem
RESOURCE 1 Minz cycle & 1 Hrs zetup & 5aw Azzembly
[=FSTEF Cut Top [1 cwclel k ethod
PART by 1 Sheetz of B0 mm = 300 mm & Sheet Sten
RESOURCE 1 Minz cycle & 1 Hrs setup A Guillabine Part
FFSTEF Azzemble 1 Each Tool
PART by 4 Each A Foot Resource
RESOURLCE 1 Mins cucle &1 His setup s RN ) SubCon
—ADE A Table BupPart
kot
Fieturn
CutputPart
DoProcess
Wia Librany
- _— — +[o
4 (m P P4 F 4 F A Foood4 |m b
e o]z r ||| < (m e = ]
: = [¥] Hide dizabled lines (0] [ Hide qualifiers
[El El” % ] [ Espand “ Lolapss ]@ Auto collapze azzemblies Usze DED =0

Like dropping materials, initially the times set are ‘one’. Just edit them to the real amount. Let's say it takes
10 minutes to setup the saw and 30 seconds for each cut; 15 minutes to setup the guillotine and 10 seconds
per cut, with 2 cuts per table top; and finally no setup time for the assembly and 20 minutes to do the
assembly of each table. Double-click on the Use column for each resource and edit the time as appropriate.

Your method is now complete and should look similar to this:
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Method Editor How do I create a method? 13
I Production Method El’“l-El_'@
Methad Far: () A Table ltern |
Item | M ame | M otes |T|:| Make| |1ze | OFTE . Tools |
&, Table 1 Each = Show |
EFMETHOD[make]  Main b | 3
EFSTEP Cut Legs M cycle] Edit
PART by 4 Tubes of 300 mm A Tube Drag ltem
RESOLURCE 30 Secs cycle & 10 Mins setur & Saw Azzemnbly
[=FSTEF Cut Top [1 cwclel ethn:ld
PART by 1 Sheetz of GO0 mm = 300 mm A Sheet Step
RESOURCE 210 Secs cycle & 15 Ming zet A Guillatineg Part
FFSTEF Azzemble 1 Each Tool
PART by A Foot Resource
RESOLRCE An Azzembly O SubCon
—ADE A Table BupPart
kot
Fieturn
CutputPart
DoProcess
Wia Librany
— S — +[o
4 (m P S TR R SR FoooA [y v
AR e e = ]
: = Hide dizabled lines (0] [] Hide qualifiers
[El El” % ] [ Espand ][ Lolapss ]E! Auto collapze azzemblies Usze DED =0
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Method Editor How do Itest a method? 14

3 How do I test a method?

Once the method is complete it's a good idea to test it. This verifies that it makes sense to the planning
system and you haven't specified something that is impossible (like trying to get a 300mm length from stock
whose maximum length is 250mm). It'll also highlight omissions, like missing costs and suppliers.

P )

To test a method, select the

- : —
100l on the TEOI'E tab. Perform Tentative Schedule [o] 5

This will bring up a form similar tothe | 1 Demand |2 Explanation |
one on the right: -

Enter a quantity to test against then haterial: D A Table

press [ St | Quantity: [..] I3

This runs the scheduler in a What If? ) :

mode as if you had no stock and Start Date: E] 3403409 fwhen doing ASAF)
nothing else going on. Target Date: (.| ASAP (desired dispatch date)

Stratey: E] ASAP+MINETOCK+FACK+LISECAR+F

[7] Uze the re-scheduler
[ &ttempt merging of POs and W0z

D@ Start ” Cancel

After a few moments a form will appear that shows a summary of the results. On the right side is a summary
of the work inwolved in terms of the stock used (none in this test case), the number of purchases required, the
number of works orders inwlved, etc. On the left side is a column of

1 Fesults Overview |Z lcan key |§ Scheduler Lock Status |

S Mo issues from done stock
% Total of 1 schedule Mo issues from WIF stock =
X There are 9 level 1 aleris Mo issues from planned stock
| 4 returns I
« |The schedule succeeded S piIthe s ondens
— 1 works orders ]
¥ | The schedule has no cost MNo sub-contracts =
S So—y Mo in-line sub-contracts I
~ | The schedule is on time MNa invents

Mo side-effect outputs
Mo owvertime hours used
Use Be-scheduler I [ Show Resource Usage ] Mo non-approved hours used

Tips

*To identify late schedules, press the icon nextto the late count message above

* To identify those that failed to achiewe the target quantity, press the icon next to the failed count message
® The target date takes into account carriage delays - i.e. itis the date wou dispatch to the custamer
ETofind outwhy a schedule is late or failed hawve a look atthe alerts

and X icons against various conditions. Ideally you want a tick on them all, but the critical one is

ThE schedule succeeded . If you see this it means the method makes sense to the
planning system and it will be able to plan work using it.

In the case of our A Table schedule the results will look similar to this:
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F

=) Schedule Results EIE_@

1 Results Overview |g lcon key |§ Scheduler Lock Status

| Moissues from done stock
%& Total of 1 schedule Mo issues from WP stock e
% There are 9 level 1 alerts Moissues from planned stock
|t ) 4 returns [
« |The schedule succeeded Hpurehasemrders r
— 1 works orders o
¥ | The schedule has no cost No sub-contracts =
— Mo in-line sub-contracts el
+ | The schedule is on time Mo irvents

Mo side-effect outputs
Mo owvertime hours used
IUze Re-scheduler I [ Show Fesource Uzage ] Mo non-approved hours used

Tips

* Toidentify late schedules, press the icon next to the |ate count message above

* Toidentity those that failed 1o achiewve the target quantity, press the icon next to the failed count message
® The target date takes into account carriage delays - i1e. itis the date wou dispatch to the customer

" Tofind outwhy a schedule is late or failed hawve a look at the alerts

B EE

The ETI‘IE schedule has no cost advice is telling us that either one of the resources used
or one of the parts used has no associated cost. Adding suppliers and costs to the parts, or costs to the

resources will resolve that. You can find out specifically what the issues are by pressing the @ icon on

the EThere are 9 level 1 alerts advice. This will show you a list of all the alerts raised. An

alert is a condition the scheduler noticed that is likely to be of interest. There are a very large number of
possible alerts; they advise you of conditions that need resolving or of conditions that prevent you meeting a
required delivery date.
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4 Method Elements

This section contains reference information for every possible element that can be added to a method. Unless
you've changed the short-cuts each is available in the Drag |t emlist.

4.1 Assembly

An Assembly record marks the beginning of a sub-method for an assembly that is going to be incorporated
into the final product. An assembly can contain steps with parts and resources just like the main method.
They are referred to in the main method by their name in a PART record. They behawe in exactly the same
way as a method for a manufactured part; the only difference is that its definition is embedded in another
method. Here is another way to define our A Table example abowve using assemblies:

I

tethod Far: D Another Tahle ltem

™ Production Method E' = @
|

Ikem | Mame | Motes | ToMake| Lze | Of This - Tools
Another T able 1 Each =i Show
EFASSEMEBLYinling] Legs [1 cwclel = it
E+STEP Cut Legs M1 cyclel Edit
PART by 1 Tubes of 300 mm A Tube Drag ltem
PART [buy] 1 Each A Foot Azzembly
RESOURCE A0 Secs cucle & 10 kA Saw b ethiod
—MADE Leas Sten
FFASSEMBELining] Top [1 cyclel Fart
EFSTER Cut Top M cycle] Toal
PART [buy) 1 Sheets of BOO mm A Sheet Resource
RESOURCE 2710 Secs oycle & 18 Guillotine SubCon
—MADE Top BupPart
FEFMETHOD[make]  Main Cutpat
=FSTEP Azzemble 1 Each Return
P&RT[make] 4 Each Another Table [Leas [ ] CutputP art
PART[make] 1 Each Another Table [Top [ 1] DoProcess
RESOURCE 20 Mins cycle Ap Agzembly Operator Wia Likbrary

—haDE Another Tz T-:egs
T
w
A

« [m A s oed oy BT : EJern
W a2 w[m]n] < m =1, +Dutput

BE(&| 7 (/] Hide disabled lines (] ["| Hide qualifiers [ Do
IE' El' % ”—I | Expand ” Lolapse | Auta collapze azsemblies [¥] Usze D&D —

Here we've defined an assembly to make one leg and another to make the top, then in the main method they
are just called up as PARTSs. Notice the names used in the PART record are of the form Product Nane

[ Assenbl y Nane] , the part within the [ and ] is the name you gave the assembly.

Defining the method in this way allows the planning system to manufacture the legs and the tops at the same
time if resource capacity allows.

Hint: You can make a PART record for an assembly by control-dragging the ASSEMBLY line into the method
STEP where you want to use it. Hold the control key down, then drag the ASSEMBLY line and drop it in the
STEP. A PART record will be created that refers to the assembly.

There are several types of assembly:
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Works Order

A works order assembly specifies that you want the assembly made under its own separate works order and
not be part of the main product works order.

In-Line

An in-line assembly specifies that you want the work for the assembly to be done as part of the works order

for the main product. The assembly steps appear on the paperwork along with the rest.

Bought

A bought assembly specifies that this is something you buy rather than make. These behave exactly the
same as raw materials in your main materials catalogue. They are useful for special materials that have to be
bought for this product and are not useful for anything else.

Free-Issue

A free-issue assembly specifies that the customer gives you the part for incorporation into the product; you do

not have to buy it or make it.

Output

An output assembly is a place-holder for something the main method (or one of its assemblies) will create as
a side-effect. For example, imagine our table has a rectangular hole cut out of the middle of the top and the
piece cut out is to be used to make a ‘wing’ on each table edge. The method for this could look like this:

o

™ Production Method

tdethod Far: D Another Tahle

== x|

Edit

Item

| Mame | ToMake |

Use | Of Thiz

Another T able
OUTPUT PART CIff-cuat
ASSEMBLYinling] Leas

1 Each
1 Sheets aof
1 cycle]

BE(&) 7 [ Ewand ||

[¥| Hide dizabled lines (0]
Lolopse [ Auta collapse aszemblies

EFSTEP CutLegs 1 cucle]
PART by 1 Tubez of 300 mm A Tube
PART [buy] 1 Each A Foot
RESOURCE 30 Secs cucle & 10 Mins z¢ 4 Saw
—MADE Leqs
FFASSEMEL Y in-line] Top 1 cycle]
EFSTEP CutTop  [1 cpcle]
PART by 1 Sheetz of 600 mm = 30014 Sheet
RESOURCE 2410 Secs cycle & 15 Mins A Guillotine
QUTPUT [fre 1 Sheetz of (300 ] % (151 Anather Table [OfFf-cut [ 11
—MaDE Top
FEFASSEMBLYin-ing] Winas 1 cycle]
=+STEF Cut 'wings [1 cucle]
PART [buy] 1 Sheetz of 80 mm » 300 m Another T able [OFF-cut [ 1]
RESOURCE 210 Secs cycle & 15 Minz A Guillotine
—MADE Wings
FEFMETHOD[make]  Main
E-STEP Azzemble 1 Each
PARTmake] 4 Each Another Table [Leasz [ 11
PART[make] 1 Each .-’-'-.ncuther Tal:ule [Top 1
PARTmake] 2Each ‘Ingz
RESOURCE 20 Ming cycle .-’-'-.n .-’-'-.sseml:ull,l Elnerah:ur
—MADE Anather T
4 [m I 4 I 4 I 4 |m I 4 [ I
IR R b

["| Hide qualifiers
[¥| Use DED

|
L lem |
Showy |
Tools

=

<)
Tegt

Yia llse

Joing<
Add Method

otep#'s
Add

Bemowve

Clogze
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Method Editor Method Elements 18

Notice the Top assembly is producing the OUTPUT and the Wings assembly is using it.

Re-size

A re-size assembly specifies that some raw material is going to be made into a different size. These are
typically used to prepare bars for bar-fed lathes that cannot take the full length as supplied. A re-size
assembly can only consist of a single STEP with a single PART.

Here is an example that reduces a 3 metre bar to 1 metre then machines those 1 metre lengths:

™= Production Methad El = @
Method Eor: (] A Shatt Edit

Itemn | Mame | ToMake | Use | Of Thiz - I

o

Iterm
&, Shaft 1 Each =1 Show
S ASSEMEL T [re-zize | IR0 S i e - = Iy
1 STEP Precut  [1 cuclel Tools
PART by 1Barzof 1 Mtz A Bar v o
RESOURCE 1 Minz cocle & 5 Mins setup S0 B
— MaDE Pre-cut —
EFMETHOD[make]  Main T st
=FSTEP tMaching 1 Each =
PARTmake] 1 Barz of 36 mm & Shaft [Pre-cut [ 1] :
RESOURCE 1 Mins cycle 1 Hrs setup Citizen LN20 M1 viallse

—MADE & Shaft Splits >

&dd Method

otep#'s
Add

Bemowve

< [m 4 Y S T o4 [m b
IR R bo-

IR V| Hide disabled lines [0] ["| Hide qualifiers o Tm——
IE' E"I% ”—H Erpond ” Lolapse | Auto collapze azzemblies [¥] Uze D&D =

This will create two works orders, one to pre-cut the bars to 1 metre lengths, then a second to machine the
36mm shafts from those lengths. The size the bars are being pre-cut to is specified by the PART use column
in the assembly, in this case “1 Bars of 1 Mtrs” The use column in the main method specifies the length
required for each shaft, “1 Bars of 36 mm”. Note: the planning system will only cut-down full size bars if it
cannot find any stock of bars at or below the pre-cut length (1 metre in this example). Also, any off-cuts are
fully tracked through both cutting operations, as are yield calculations. The off-cuts from either operation (Pre-
cut or Machine) are the same material and considered to be the raw material ("A Bar" in this case). So other
methods requiring "A Bar" will pick-up off-cuts from wherever they occur.

The abowe is a ‘1D’ example, but re-size assemblies can be used equally well on ‘2D’ materials (i.e. sheets).

In-Line re-size

An in-line re-size assembly is identical to a re-size assembly except the re-size operation is done within the
same works order as the main method (as a separate STEP).
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4.2 Method

A Method record marks the beginning and end of a production method. There may be more than one method
record, in which case you are defining alternative ways to make something. In this case the planning system
uses the first (enabled) method it comes across (starting from the top) and the rest are ignored.

There are several types of method:

Make

A make method defines a production method to turn raw materials into products. This is the usual case, see
example abowe.

Dispatch

A dispatch method defines a method that is used to prepare stock for dispatch, such as re-packaging. These
are optional and if present cause a works order to be produced for every dispatch. They can only consist of a
single STEP and that step must have a SELF part in it. They are useful to capture time and materials used for
dispatching where the product is usually made for stock and kept on your shelves until needed. If you make
and dispatch to order, it's usually more convenient to add a STEP in the make method.

Here is an example of a dispatch method that cuts and packs a part of A Sheet we created earlier:

I

tethod Far: D A Sheet ltem

TS Tools

Ikem | HMame | ToMake | U= |
A Sheet 1 Sheets af 2 Mirz 1 Mtz
&N WE THOD dispatch) (RS : T
Cut & Pack 1 Sheets of 2 Mirg w1 ks Edit
PART[zel 1 Each [Mione] Drag ltem
RESOLURCE B Mins cycle Labour [SHARABLE] Azzembly

kADE A Sheet bd ethiod
Step

Toal
Resource
SubCon
BupPart
Cutpk
Return
CQutputPart
DaProcess

“ia Librany

 +Process

™ Production Method E' = @
|

m

« [m i = b4 [m o TS 5 E*IrDu:u
W 2] w[m]n] < m =1, +Dutput

I@”@”:” B ” EEE= ]_J_ Hide dizabled linez [0] IJ-_I Ei::[-]qgglifiers IEI

[7] e collapze azzemblies

Notice the PART(self). This means, “l want whatever size the customer asked for in the order”. A self part is a
part record with no material (i.e. Of Thi s is blank). If you do a test for various sizes you'll see that the
planning system calculates the yield from your stock sheets and allocates an appropriate number to be cut as
required.
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Also notice, this dispatch method is attached to a bought material. That’s fine, it just means you are prepared
to sell your raw materials.

Goods-In

A goods-in method defines a method that is used prepare stock for the shelf that has been received from
suppliers. This is useful to model significant processes, such as un-packing and inspecting. These are
optional and if present cause a works order to be produced for every delivery expected from your suppliers.
They can only consist of a single STEP and that step must have a SELF patrt in it.

Here is an example of a goods-in method that inspects A Tube:

™ Production Method EIE_@
|

o

tdethod Far: [:] A Tube ltem

Itern [ Name | ToMake [ e | Of This Tools

A Tube 1 Barz of & Mtz showy
=5 ME THO D goads-in] BEET it Edit

|nzpect 1 Barz of 6 Mtz
PART [zelf] 1 Each [Marne] Drag ltem
RESOLURCE 5 Mins cycle  Inspector Azzemnbly

MADE A Tube Methad
Step

Tool
Resource
SubCon
BupPart
kot
Fieturn
CutputPart
DoProcess

Wia Librany

m

< [m oo T TS c I;Du:u
ez ] < fm 0 +Dutput

I@”%][ Expand “ T [#] Hide dizabled lines (0] %E?:SESHHE[S

[ &uto collapsze aszemblies

In this case the SELF part means, “use whatever was delivered”.

Dis-assembly

A dis-assembly method defines a method that is used to take a bought assembly to pieces. This is useful if
you want to use components of the bought thing in your products and this is the only way you can get the
components (think of the bought thing as a ‘kit’ of useful parts). Here is an example that extracts two parts
from a bought assembly:
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I Production Method
hethod Eor: [:] A Dis-Aszembled Thing

=]

|lze

Itern Mame | To kake|

Of This | Tools

1 Each

ET

Take Apart [1 cycle]
1Each
1 Each
1 Each

[k
b
&

& Diz-dzzembled Thin
PART([zelf]
QUTPUT [=50.00

E OUTPUT (=R0.00
MADE

A Dis-Agzen

<« [m 4 v B o B b

|1i11|1|?| A

[EI*E“[%][ Expand “ Collapse I

k

4 |1

[¥] Hide dizabled lines (0]
[ &uto collapsze aszemblies

[suewe ) ton |
|
|

Showy
Edit
Orag herm

Azzembly

t ethod
Step

Tool
Resource
SubCon
BupPart
kot
Fieturn
CutputPart
DoProcess

Wia Librany

+0Do

+Clutput

[m

[
anel
Left-Handed Bit
Right-Handed Bit

< [m 4 &

L

-

[ Hide qualifiers
[¥] Uze D&D

Here the SELF part means “take whatever we bought”. The two output records define what is being extracted

and what they’re worth (as a percentage of the cost of buying

the whole thing). Any method that requires A

Left-Handed Bit will cause the assembly to be bought (va a Purchase Order), then taken apart (via a Works

Order), then the part extracted is allocated.

End

An end record marks the end of a production method. They can be left out if the context is un-ambiguous,
buts its safer to always use them, especially when you are using LIKE processes. To add an end record, drag

a Method record onto the end of the method, double-click on i
radio option. It should look like this:

t to bring up its properties, and select the End
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Wit E] i Editt:ﬁzu;(ES if youwant the scheduler to skip this

1 ltem |E MNarne |§Nntea |

wMethod Type

() Make - Make the material

(3 Dispatch - 'Pack! the material for dizpatch

() Goodsn - 'Un-pack’ the material from goods-in

() Diz-assembly - Take this material apart into its components

(%) End - Optiohal end of methad marker [uzeful in default methads)

[ 7 ) [ AdvancedEdit | [ Evaluated Fields |

It is particularly important to use a an explicit end method record when defining default methods. To not do so
will invalidate the default method and it will not be used.

4.3 Step record

A STEP record marks the beginning of an operation. There are two basic types of STEP — in-house and sub-
contracted. An in-house STEP is one you perform using your facilities; a sub-contracted STEP is one that is
performed on your behalf by a contractor using their facilities. STEPs can have any number of PARTs, TOOLs,
RESOURCESs (when in-house) or SUPPLIERs (when sub-contracted).

STEPs are performed in sequence, starting at the top of the method (or assembly) and working down. The
result of each step is implicitly handed to the next step for further work. If you say nothing, the entire result of
a step is handed to the next, but this can be controlled if necessary (Ma the “Next Step Needs” quantity).

A STEP can also be in-line or separate. An in-line STEP is performed within the same works order as the
STEP after it. A separate STEP causes the planning system to create a separate works order for subsequent
steps. When a sub-contracted step is separate, the planning system will create a works order to create the
free-issue ‘kit’ to pass to the contractor, a purchase order to specify what you want the contractor to do, and
another works order to cover any work required once the contractor has done their bit.

Another specification you can give to STEPs is whether progress logging is optional or compulsory. When
compulsory, attempting to log progress on subsequent steps will not be allowed unless progress has also
been logged on this one.

4.4 Partrecord

A part record specifies some material that is required to perform the operation. That material, may be bought
(a ‘raw’ material) or made (a sub-assembly) or both. The material required and how much of it can be
specified. Usually, the quantity specifies how much material is required to make ‘one’ of something. The
planning system then scales that up as necessary to meet any particular demand. The stock allocation
algorithm is aware of dimensions and min/max size constraints, and various other factors and takes these into
account when calculating yields.

The PART record specifies ‘what’ you want and the planning system calculates ‘how’.

4.4.1 Part Types
There are several part types.

First Alternative

This marks the beginning of a PART specification and also defines the first alternative (choice) for the material.
Choices for the part are identified by indentation; multiple parts are identified by being on the same lewel, like
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this:
™ Production Method El = @
tethod For: D A Shaft ltem |
[tern | Mame | Taokake] Usze | Of Thi: . Tools |
& Shaft 1 Each =1 Shaw |
ASSEMBLY[re-zize] Pre-cut 1 oycle] = 2
EFSTEP Precut  [1 cyclel] Edit
PARTEL 1Barzof 1 ks A Bar Drag ltem
1Barzof 1 kitrs Another Bar Azzembly
RESOURCE 1 Minz cocle & 5 Mins setup SAM t ethod
—kalbE Pre-cut Step
FETHOD [make] b ain Part
EFSTEP Machine 1 Each Tool
PART[make) 1 Bars of 38 mm A Shaft [Pre-cut [ 1] Resource
PART by 2 mm Another Bar SubCon
RESOURCE 1 Ming cycle & 1 Hrs setup Citizen LN20 M1 BuyPart
—MADE A, Shaft Cutput
Fieturn
CutputPart
DoProcess
Wia Librany
+Process
+Part
+Eoup
+T ool
) i +0Do
4| 4 [ E S I T P4 b e
+Clutput
IR T e = ]
IR V| Hide disabled lines [0] ["| Hide qualifiers o Tm——
IE' El” % ”—I | Expand ” Lolopse | Auto collapze azzemblies [¥] Uze D&D =

Here the re-size assembly can use A Bar OR Another Bar and the main method needs A Shaft [Pre-cut [ ]]
AND Another Part.

Next Alternative

This marks another choice for a PART (see abowe). There can be any number of alternatives.

Reference Only

This is just a place marker for documentation purposes. It'll appear in the works order, but no stock will be
allocated for it.

Use same parts as another step

This is useful if you have a step with a large number of parts and the same parts are required for more than
one step. In this situation, just refer this PART to the STEP and the same parts as that step will be used here.
For example, if you make a left-handed widget and a right-handed widget and they are identical from their
component parts point of view. This means you only have one parts list to maintain when things change. Other
parts can be included as well, so you could use this facility to specify a common ‘kit’ then specialise it as
necessary.

Use the outputs of another step

This is useful in conjunction with dis-assembly methods. Say you buy something, then take it apart and re-
build it into something else. Just specify all the parts extracted in the dis-assembly method, then refer to that
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step with one of these part types. The benefit is that, again, you only have a single parts list to maintain.

4.4.2 Materials (Of This column)

The material of a PART can be specified explicitly or it can be specified as any member of some group of
similar parts, or both. If a group is specified you are defining a choice of any member of that group. If both a
group and a specific material is given, you are again specifying a choice of any member of the group OR the
specific material.

Edit:PART(make):Of This o @ [

: — =etto YES it wou want the scheduler to skip this
Disable:[...| Mo Eay

1 ltem |2Name |§N|:|tes |ﬂL_Jse 5 Of This |

Use this Material: |:| A Shaft [Fre-cut [ 1]

=0r one of this Group: |:| Bars

l_H Advanced Edit H Evaluated Fields ] sSaves || Cloze

If neither the material nor the group is specified (i.e. both fields are blank), the part is referred to as a ‘self
part. A self part is implicitly referring to itself (i.e. the product or assembily it is within). This is only valid for
goods-in, dispatch and dis-assembly methods.

4.4.3 Quantities (Use column)

The quantity of a PART specifies how much of the material is required to make the unit quantity of the
product. The unit quantity is shown in the To Make column. When dimensioned material is involved (e.g.
bars, rods, extrusions, sheets, plates, etc.) there are a number of ‘loss’ allowances that can be specified. The
form below shows the various aspects of a quantity. This form is reached by selecting advanced edi t
then Nore. . .
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Production Method Part/Step/Output/Return Quantity
Itern COf[,.] A Shaft
ltern Type: FARTmake)
Cluantity Df:[:| A Shaft [Pre-cut [ 1]

F"rn:ufile:[_|

Use Quantity:g 1 Bars
I Length:EJ 36 mim

Per: |:|
Per: D

EWidth:E F"er:|:|
ﬁHeight:B F"er:[:]
Setting/Cutting/Faring-off Loss Allowances
Extra Cycles:[...| (per jok)
Per Cut(..] (per part)
Extra Length[..,| B (per barfsheet)
|| Mo estra length when exact fit
[:J (persheet)

Mo extra width when exact fit

“ary Fer Fart quantity by spec size

2]

E=R|EcR™>
The profile detarmines
which features here

are available.
Batation conztraints

3 Fallow material
Allov ratation
['o ot rokate

Mup
] |1
Feject Rate

| ] ” Eancel]

Right-click in a field to get an explanation of that field.

The planning system is aware of dimensions and takes yields into consideration when allocating part of a
‘thing’. Depending on how you specify the quantity you want, the yield calculations will be ‘strict’ or ‘lose’. A
strict calculation takes all dimensions into account and will ensure only pieces that are big enough are
allocated. A lose calculation doesn’'t care about physical sizes so long as the quantities ‘add-up’, e.g. 20mm
+ 30mm is good enough to satisfy a requirement for 50mm when being lose but not when being strict.

If the quantity you require is purely specified as a length, e.g. 36mm, then you are being ‘lose’ and saying “I
don’t care how the big the pieces are so long as they add up to 36mm”.

If you want the quantity as a single piece of a required length then you must specify it as “1 bars of 36mm”.

4.5 Resource record

A resource record specifies a person or a machine that is required to perform some operation and how much
time is required. The resource can be specified explicitly or it can be chosen from a group of similar
resources. Like PART records, you can specify choices. Choices are particularly useful for resources as it
helps to prevent bottlenecks. If a particular resource is busy when there are choices, the planning system will
just look for one that is not busy. If there are no choices available, the job will be delayed until a suitable

resource becomes available.

Using resource groups is also useful to model skills. E.g. in a method requiring a welding skill, rather than
specify particular people with that skill, instead define a group called ‘welders’ and put the people with that

skill in the group. Then in the method just say you need a ‘welder’:
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: ; Setto YES if vou wantthe scheduler to skip this
Disable: E] Mo Fesource

1 ltern |2N|:|tes |§USE 4 0f This |

IUse this Besource: E]

or one of this Group: E] YWelders

Edit:RESOURCE:Of This o] & =

| 7 ][ AdvancedEdt || Evaluated Fields ]

There are two main benefits to this: 1) you only have to change one thing as you hire and fire welders — the
group membership; 2) you can specify relative capabilities so that more capable people are used in preference

to less capable ones:

P

[ Resource Group Membership [Welders]

1 By Group |g By Resource |

Group | Resource | SetupRatio | Cucle Ratio .

Welders Mathan  --[[ Mathan Pittz 1 1
W elders Paul - Paul Freece || 14 0.9 L=
---[[ Peter Bedford

m|

[ |E|

E I:U I;_D.- .-!
o = [m|

1

ad a2 ein|n] < [m bo-

@@ [T Show al [T Hide disposed

I

I ernber
Group

Bezourze

EMoYeE

Bar Chart
[aroup

Resouce

LCloze

The setup and cycle ‘ratio’ in the above example shows the relative capabilities of the members of our welders
group. A value of 1 is the benchmark, values less than 1 indicate less capability and values more than 1

indicate more capability.

There are two types of time that can be specified for a resource: setup time and

cycle time. The setup time is

fixed, it represents preparation time, the same amount is required no matter how many things you are going to
make. The cycle time usually represents how much time is required to make ‘one’ of something. This time is
scaled up by the planning system to reflect how many are actually going to be made. Like PART quantities

there are a number of aspects of resource time:
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Production Method tem
term Of:[L.] A Shaft
ltem Type:

Qescriptinn:E]

RFESOURCE

Use this Resource:

Or one of this Group: IZ] Welders
Setup Time: E] 10 kins
Time per Hit; IZ] 3 Mins
Hits per Op: [.] 1

oelect atab to set/change type

1Assy |2 Methd | 3Step | 4Part [500 | B Tool |2 Output 8Res |3 Quals |
Diefines a resource choice for an operation

Rezource Tupe

I E valuated Fields I

Dizabled: E] Mo

| Change Besource Everpwhere

(@) First alternative
() Mest altemnative

27

Op Time |z
@ Time Per Hit
() Hitz Per Hour

Fer: E]
Per: [:J

(1 Do nat allow sharing

This controls how spare time is
made available to ather jobs.

Sharing constraints

@ Follow the resource

1 Allow sharing

[<Eack “ I et I[ I ey |

[ Del ” Save ” LCloze ]

The form above shows the various factors and is reached by selecting advanced edi t on aresource
record. Right-click on a field to learn more about it.

As well as resources choices, an operation may also require multiple resources to perform its operation:
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™ Production Method El = @
tdethod Far: [:] A Shaft ltern

|
OF This Tools I

[tern | Wame |ToMake] Use | -

&, Shaft 1 Each =i Show
ASSEMBLY[re-zize] Pre-cut 1 cucle] L= i
EFSTEP Pre-cut 1 cycle] Edit

PART by 1 Bars af 1 ktrs A Bar Drag ltem
L PART[alt)buy] 1 Barz of 1 ktrz Arather B ar Azzembly
RESOURCE 1 Minz cucle & 5 Mins setup SAWS k ethod
—kalbE Pre-cut Sten
METHOD make) EET Part
EFSTEP tachine [1 cycle] Tool
PART[make) 1 Bars of 36 mm A Shaft [Pre-cut [ 1] Resource
PART by & mm Arather B ar SubCon
RESOURCE 1 Minz cvele & 1 Hrs setup BuyPart
RESOURCE 1 Hrz zetup Setter kot
RESOURCE 15 Secs cycle tachinist [SHARAELE Fietum
-F5TEP Wield 1 Each CutputPart
[Ii L RESOURCE 3 Ming cycle & 10 Mins setur Welders [SHARAEBLE] DoProcess
MADE & Shaft Wia Library

< [m 4 Bl g e o T ; I;Du:u
H|“|‘|?|F|H|H| < [m -] 1 +0utput

=5 [_] [¥| Hide dizabled lines (0] ["| Hide qualifiers
IE' E" % | Espand “ Lolopse [ At collapse azsemblies [¥] Use D&D —

The machine step in the above example has a requirement for three resources: the Citizen LN20 M1 AND a
Setter AND a Machinist. Notice the Setter has no cycle time and the Machinist has no setup time. This
means you need a Setter only for setup and he’s released once the setup is complete and the Machinist is
not required until the machine has been set. Also, notice the cycle time for the Machinist (15 seconds) is less
than that of the Citizen LN20 (1 minute). This means the Machinist is not fully occupied running the Citizen
and because the Machinist is ‘sharable’, he is allowed to be allocated to other jobs to use up any spare time.

Generally, machines are not sharable and people are. Sharable means the resource is allowed to be allocated
to more than one job at a time.

When using multiple resources in a step, as in the Machine example abowe, you can alternatively specify the
times relative to the first resource on the step. This means you only have to edit one record should you decide
to update the times for the step. This is particularly useful when the step is defined as a ‘boiler-plate’ in the
process library. To specify times as relative, use the Eval uat ed Fi el ds tool and select the As

Above or Sone of Above options as the Eval Type, as illustrated below:
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1 Ming cycle & 1 Hrs zetup - Citizen LMZ20 M1 BuvPart _
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25% of above] cucle W achinist [SHARABLE Return RETS T2 Tssie
EditRESOURCE:Use (=] @ |[=]
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Setup Time: [...| Op Time |5
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Evaluated Fields

[tern Of E] & Shaft
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ltem Type:
8

1 Assembly | 2 Method | 2 Step | 4Pan |E0a | 6 Taol | 2 Output
Use Step Setup Time

Ewval Type: [...] None

Qualifier: E]

Expression: [..]

Use Cycle Time per Hit
Eval Type: [
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Mote: Mot all methods are walid in all contexts.

Select Evaluation Methad

o) o e |

Use Hits per Cyy ® MNone
Ilze Qualifier B ':::' Fixed
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71 Az Above
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4.6 Tool record

A tool record identifies a special tool or jig that is required to perform the operation. A tool is very similar to a
PART. The only difference is that a tool is not used-up by the operation (unless you break it) and is given back
afterwards for re-use the next time. The benefit of using TOOL records is that it prevents you trying to run more
jobs in parallel than you have tools for.
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4.7 Do record

A do record is very similar to a part record. The difference is that the acquisition of a do item does not start
until the whole step it's within is ready to start. By contrast, the acquisition of parts is organised so that it
ends when the step is ready to start.

This is useful to force serialisation for the case where the previous step produces something that is required
by one or more ‘parts’ in this step. For example, say you make something as a left and right pair and each
half of the pair can be made in parallel, but both nheed a common part to be made first. The following example

achiewes this:
[ Production Method [ @ (w3
Method For: [] A Pair lterm |
[bem | M ame {Tobake Lze | 0f Thiz - Tools |
&, Pair 1 Each = Show |
ASSEMBLY[inline] Left Handed 1 cwclel = :
L MADE Left Handed Edit
ASSEMBLYinling] Right Handed 1 cycle] Drag ltem
L MADE Right Handed Azzembly
METHOD[make]  Main ethu:n:l
STEP b ake Blanks [1 cycle] Sten
PART by 2 Sheets of 200 mm = 15 4 Sheet Fart
RESOURLCE 1 Ming cycle & 1 Hrs sete & Saw Toal
STEF kM ake bath handz [1 cycle] Resource
1 A Pair [Left Handed [ 1] SubCon
DO[make) 1 & Pair [Right Handed [ BuvPart
STEF Azzemble 1 Each Cutpat
L RESOURCE 15 Minz cycle Azzembly Wiorker [SHA Return
kADE A Pair CQutputPart
DaProcess
“ia Librany
+Process
+Part
+Group
+T ool
) _ _ = +Do
4| P4 A o B 4 |m b | e
+utput
Ml ]2 w0 m] < (m pow ]
BE(&| 7 (/] Hide disabled lines (] ["| Hide qualifiers [ D= |
IE' El' % ”—I | Expand ” Lolopse | Auta collapze azsemblies [¥] Usze D&D =iBe

DO records can hawve First Alternative and Next Alternative variants in exactly the same was as part records.

4.8 Sub-con

A sub-con record identifies an operation that you are sub-contracting to an outside party to perform on your

behalf. Any PARTs defined under the sub-con as well as all work up to the sub-con operation are free-issued
to the chosen contractor along with a purchase order describing the work to be done. There can be any
number of contractor choices to perform the operation. Unless you've specified otherwise, the planning system
will choose the cheapest contractor when there are choices.
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B8(&|[ 2 V| Hide disabled lines [0] ["| Hide qualifiers [ Dwe
IE' E" % ”—I | Erpond ” Lolapse | Auto collapze azzemblies [¥] Uze D&D =

In the example above there are two choices on the Plating operation, one taking 5 days and the other 3 days.
Unless the 5 day choice is cheaper, the planning system will choose the 3 day option because it's quicker.

4.9 Buy part

Dragging a BuyPart from the drag item menu will create a BOUGHT PART assembly. These are the same as
bought raw materials as they appear in your materials catalogue. The benefit of defining them within the
method like this is that you do no clutter your main catalogue with (possibly) very specialist items that are
only used in this method.

4.10 Output

An output record identifies a side-effect that is being created as part of the operation. The material referenced
and its quantity specifies what is created and how much of it is created. See the output assembly description
given earlier for an example usage.

4.11 Return

A return record also identifies a side-effect that is being created. The difference is that a return is an
‘accidental’ side-effect whereas an output is a ‘deliberate’ side-effect. The significance of this is that the
planning system will never make something just to get at its accidental side-effects, but it will try to make a
thing if it's the only way to make an ‘output’ it requires elsewhere.
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4.12 Output part

Dragging an Output Part from the drag item menu will create an OUTPUT PART assembly. See the OUTPUT
assembly description given earlier.

4.13 Like record

A Like record is a reference to a process library item. When the method is evaluated (by the scheduler) it will
behawe as if the library item referenced was inserted directly in the method. The library item referenced can be
any method fragment that is meaningful in the context in which it appears.

A Like record is most useful for processes that are constant, e.g. a sub-contracted process such as painting

or plating. If you use a Like record, then there is only one thing to update if the sub-contractor changes their
prices.
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5 Using the Process Library

The process library can be used to hold useful method fragments that you use frequently. Elements from the
library can be dragged and dropped into your methods as needed (as a copy that can be edited to suit), or
they can be referenced via a Like record (if they are constant).

Library entries are constructed using the same method editor. For illustration we’ll create a library entry that
represents a welding operation. The simplest way to start is to press when in any method. This

will open the library selector. Then press to create a new library entry. A form similar to the one
below will open that allows you to give your library entry a name and a description:

™= Process Definition o]l & |

=Full Mame:

-,

=Process I standard weld
1 Detail |g Qualifiers |

Class: D General

| Method Fragrent The method fragment for this library entry.

Description: E]

lUse this form to define process library entries.
The process library is a collection of templates that define method fragments.

These fragments can be as simple as a single pan recard, or they can be a step,
or a complete method,

These fragments can be guickly dragged into methods and then modified there to
make them specific.

@D [»NEﬂ«” Resat ” Del ”»ﬁave«” Cloze l

Give your entry a name that means something to you and then press | Method Fragment | An empty
method editor window will open. Create your library entry just like any other method. The entries do not have

to be complete, they are purely a mechanism to minimise the work required to construct your real methods.
Below is how our welding entry could look:
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o

[ Production Method

tdethod Far: E] Standard weld

[El*@”%][ — ” T ]Izlﬂide dizabled lines [0]

[ &uto collapsze aszemblies

[ Hide qualifiers
Uze DED

Itern | Harne| To Make] Usze 0f Thiz
LIBR&RY" Standard weld
EFSTEP weld [1 cyclel
L RESOURCE it [ = R e R =i o] W elders [SHARABLE]
< [m v B T v | 4 [m] b |
IR R b

[m

Showy

Edit
Orag herm

CutputPart
DoProcess

Wia Librany

+Proceszs

+Part
+Resource
+Eoup
+Contractor

+T ool

+0Do

+Clutput

Clogze

1

Notice we've set the cycle time in this fragment as undefined. This is useful as a visual cue when the fragment
is used to remind you that the actual time should be filled in. Notice also that there is no METHOD line in this
fragment. That's because this fragment represents just a single STEP that will be dragged into some other

method. If you close this editor and the process definition form, you'll find your new library entry has appeared

in your process library:

03 July 2013

© 2013 Match-IT Limited



Method Editor

Using the Process Library 35

o

[T Select Process [Drag into Method]

1 By Process IZ By Class I

Standard weld

Turn Complete General
ltrazonic Clean General
Wizual Inspect General

« [ b

a2 e [mr0i] o« [m]

L)z

Process | Clazz | MName i<
Clean & Pack General Clean & Pack E
Farm aeneral Faorm il
Guillatine General Guillatine
Paint aeneral Faint
Fierce General Pierce

Standard weld
Turn Complete
Iltrazonic Clean
Wisual Inspect

r o4y

Ignaore this c:Iass:E] Proforma

Cloze

To use it in any method, just drag it from here and drop it in the appropriate place in your method. Then just

adjust it to suit.
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6 Setting Short-Cuts

The items ‘attached’ to the drag item entries are just process library entries. You can change both the
definition of the standard entries and also what entries are attached to the drag items.

To change the standard entries, press to bring up the process library, then clear the | gnor e
this cl ass field. You will see entries of class Proforma will appear. These are the standard method

=

fragments:
I select Process [Orag into Method]
1By Process 2By Class
Process
D efaulkhd ethiod [ efault Method
Standardtazembly Prafarrma Standard Azsembly Pro-forma
StandardBuyPart Prafarria Standard Buy Part Pro-farma
StandardD oProcess Prafarmma Standard Do process Pro-forma
Standardhd ethiod Prafarma Standard Method Pro-farma
Standard0utput Prafarrma Standard kultiple Output Pro-forma
Standard0utputPart Prafarma Standard Output Part Pro-farma
StandardPart Prafarma Standard Fart Pro-forma
StandardR esource Prafarma Standard Rezource Pro-farma
StandardA eturn Prafarma Standard Return Pro-forma
StandardSten Prafarma Standard Process Step Pro-forma
StandardSubCon Prafarma Standard Sub-Con Step Pro-forma
StandardT ool Prafarma Standard T ool Prao-farma
« [m] P4 [m r WA . b
Madf a2 w|0|m] < [m
@] lgnore this class: [, |

m

Cloze

They can be edited just like any other process library entry.

To attach a completely different fragment to a drag item list entry, press the F4 key to bring up the list of
defaults, then scroll the list to find the set of defaults with names of the form St andar d Pr of or na No.

Hit:
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r

[[= system Level Default Values [mc:Materials Catalogue]

=) o &

mic: b aterials
mic: b aterials
mic: b aterials
ric: M atenals
mic: b aterials
mic: b aterials
mic: b aterials
mic: b aterials
ric: M atenals
mic: b aterials
mic: b aterials
mic: b aterials
mic: b aterials
ric: M atenals
mic: b aterials
mic: b aterials
mic: b aterials
mic: b aterials
ric: M atenals
mic: b aterials
mic: b aterials
mic: b aterials
4 [l

roc: M aterials |

M ame of Default

Standard Pro-farma Mo
Standard Pro-forma Mo, 02
Standard Pro-forma Mo, 03
Standard Pro-forma Mo, 04
Standard Pro-forma Mo, 05
Standard Pro-forma Mo, 06
Standard Pro-forma Mo, OF
Standard Pro-forma Mo, 03
Standard Pro-forma Mo, 09
Standard Pro-forma Ma. 10
Standard Pro-forma Mo, 11
Standard Pro-forma Mo, 12
Standard Pro-forma Prefis
Stock check days
Stock Class
Stock Family
Stock Group
Stock Home Location
Stock Selling Class
Supplier lang lead time lirit
Supplier kM ax Packs
Supplier Order Lead Time
Supplier Part Discount?
4|

NIRRT e

(2)[7][&) [shomalClasses

Syztem Y alue
Standard®zzembly
Standardhd ethod
StandardStep
StandardPart
StandardT oal
StandardR ezource
StandardSubCon
StandardBuyPart
Standard0utput
StandardR eturn
Standard0utputP art
StandardDoProcess
Standard
365
M atD efined
General
General
StockRoom
General

30
3

< [m
!

Mutalue .

Show Uzage

System Yalue

Rezet ta Initial

by W alue

Bemove Mine

Station % alue

Remove Station

Site Walue

Remove Site

Sezzion Value

Remove Seszsion

YWiewing Constraints [a2a)

Cloge ]

The value of these defaults is a process library entry. To attach

Pro-for ma

No. 12 to our Standard Weld process will result in the
drag item list becoming something like this:

Drag ltem
something else, just edit the default. For example, setting St andar d |#szembly

b ethiod
Step

Part

Tool
Reszource
SubCan
BuyPart
kot
Feturm
CukputP art

wield
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7 Techniques

This section just gives brief hints on how to achieve certain things. They are presented in no particular order.

7.1 Parallel operations

STEPs are performed in sequence, one after the other. If your operations can be done simultaneously
(resources permitting) then define each as an assembly and combine them at the end, e.qg.

METHOD (sequenti al) ASSEMBLY 1
STEP 1 ASSEMBLY 2
STEP 2 ASSEMBLY 3
STEP 3 METHOD (parallel)
STEP

PART Assenbly 1
PART Assenbly 2
PART Assenbly 3

It is important to appreciate how Match-IT treats STEPs when planning jobs. Consider a method that looks
like this:
METHOD

STEP 1

STEP 2
PART A
PART B

From a planning point of view, the abowe is equivalent to this:

ASSEMBLY 1
STEP 1

METHOD
STEP 1
ASSEMBLY 1
PART A
PART B

The significance of this is ASSEMBLY 1, PART A and PART B can all be done in parallel. The fact that PART
A and PART B are defined in STEP 2 does not mean they are not considered until STEP 1 is complete.

If this is undesirable, you can use a DO record in place of the PART record. For example:

ASSEMBLY 1
ASSEMBLY 2
ASSEMBLY 3
METHOD (parallel)
STEP 1
STEP 2
DO Assenbly 1
DO Assenbly 2
DO Assenbly 3
STEP 3

In this example, the assemblies will not start until STEP 1 is complete, then they will all be planned in
parallel. STEP 3 will only start when all the assemblies are complete. So this is also an example of a process
that starts off as common, splits 3 ways, then comes back to being common again.
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7.2 Method choices

If the way you make something depends on how many you are going to make, you can define them all as
choices and get the planning system to choose the appropriate one. To do this, define each method choice as
an assembly, then use each as a part choice in the main method, e.g.

ASSEMBLY snmal | batch
STEP 1
STEP 2

ASSEMBLY bi g batch
STEP 1

METHOD
STEP 1
PART Assenbly snall batch
PART(alt) Assenbly big batch

STEP 2

The planning system will evaluate both the small batch and big batch options and choose the best for the
situation. This technique also works using DO records in place of PART records.

7.3 Nesting (multiple outputs)

If you press/cut/mould seweral different components from a sheet, you can model this in your methods via
multiple OUTPUT records. For each ‘thing’ being created, use an OUTPUT record that refers to an appropriate
material record, e.qg.

METHOD

STEP Moul d
PART 1 sheet
RESOURCE Moul di ng machi ne
OUTPUT(20% 1 Each, Left fascia
OQUTPUT(20% 1 Each, Right fascia
OUTPUT(60% 2 Each, Top cover

MADE A cont ai ner

The method the outputs are embedded within is referred to as their container. This is produced as well as the
outputs, although you may not have any use for it and it may not have any residual value (as in the abowe
example).

A demand for any of the outputs of a method will cause the planning system to invoke the method for its
container.

7.4 Sharing resources across multiple jobs

You can model operators that can run more than one job at a time using the ‘sharing’ mechanism of the
planning system, e.qg.

METHOD
STEP Machi ne
RESOURCE Machine, 5 mns cycle
RESOURCE Operator, 1 min cycle

Here the machine takes 5 minutes per thing but the operator is only needed for 1 minute of that, so he has 4
minutes available to do other things. If the operator resource is marked as sharable, the planning system will
run up to 5 of these jobs at once using the same operator.
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Internally the planning system tracks elapsed time and allocated time within that. If the allocated time is less
than the elapsed time there is spare that can be allocated to other jobs. The planning system keeps allocating
time until the whole elapsed time has been used up. The elapsed time is set by the resource that requires the
most time (the Machine in the example abowe).

7.5 Sharing work across multiple resources

If you have an operation (i.e. STEP) where the elapsed time can be reduced by throwing more resources at it,
you can use one of three mechanisms to share the work across more resources. Each has slightly different
effects and consequences. The three mechanisms are:

Shared
steps

Max batch
size

Lot size

At least one RESOURCE in the step must be sharable and have choices (either explicit or by
using a group). For such resources, every available choice is used at once and the work
shared amongst them. The share given to each choice will be proportional to their available time.
This is a very dynamic mechanism because how many resources are actually used is
dependent on their availability at the time. To make a step shared you just check the "Work
is sharable" check box in the STEP record (see example below). Shared steps are most useful
for operations involving just people.

This mechanism limits the maximum quantity that can be processed in one 'lump'. The max
batch size is set in the reference information for the step. To access this from a method, double-
click on the STEP record, then press "Advanced Edit", then select the "To Make" tab, then press
"Edit Reference Info", then select the "Stock" tab, then fill in the "Max Batch Size" field. If a max
batch size is set for a step and the quantity being planned is in excess of that, then the planning
system breaks the step into 'lumps' of the max size and a final lump that is the residue. For
example, if the max batch size is 100 and the planning system is planning for 250, it will break it
up into two batches of 100 and a residue of 50. Each split batch is created independently, each
will have its own resources, its own tools and its own Kit. This means all the preceding
steps are duplicated, so if step 2 has a max batch there will be a separate step 1 for each split
batch. This is similar to the max batch constraint on a product except all the batches are
processed within the same works order and feed into the same output batches (and so have a
coarser batch traceability trail). This mechanism is only useful if there are resource choices
available, so at least one RESOURCE in the step should have choices, then each batch can pick
up a different choice to allow the batches to be run in parallel. If there are no (more) choices, the
additional batches just get serialised waiting for a choice to become available.

This is similar to the max batch size mechanism except all batches (or 'lots') are the same
size and share the same kit. The latter means there is no preceding step duplication. Each lot
is given its own resources and its own tools, but all share the same kit. This means all the kit
must be available before any of the lots can start (unlike the max batch size mechanism where
each batch could start as soon as their share of the kit is available). The lot size is calculated by
dividing the total quantity to be done by the number of lots to spread it across. The number of lots
is calculated as the total quantity divided by the lot size rounded down. If this exceeds the
maximum number of lots you specify, then its limited to that. An example: if the lot size is 100
and the planning system is planning 250 then the number of lots will be 2 (250/100=2.5 rounded
down to 2) and each lot will be for 125 (250/2). To set a lot size, double-click on a STEP record,
select the "Use" tab and fill in the "Lot size" and "Max lots" fields. Again, to be useful, the step
must contain RESOURCES that have choices to allow the lots to be run in parallel.

Note: In all these mechanisms, your costs will go up if any of the RESOURCES inwlved have a setup time, as
each batch or lot will incur its own setup overhead.

Example of using a shared step:
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™ Production Method

tethod For: [:] A Tahle ltem |
[tem | Name ITo bake Uze | 0f Thiz - Tools |
& Table 1 Each =1 Shaw |
EFMETHOD[make]  Main = 3
EFSTEP Cut Leqs M cyclel Edit
PART by 4 Tubesz of 300 mm A Tube Drag ltem
RESOURCE A0 Secz cycle & 10 Ming & Saw Azzembly
[=FSTEF Cut Top [1 cyclel k ethod
PART [buy] 1 Sheets of GO0 mm = 30 & Sheet
RESOURCE 2410 Secs cecle & 15 Mir & Guillotine Part
FFSTEF Azzemble 1 cyclel Tool
PART [buy] 4 Each A Foot Resource
RESOURCE 20 Ming cycle An Agzzembly Dperator SubCon
=] Pack, 1 Each BupPart
RESOURCE 1 Minz cocle FPackers [SHARABLE] kot
MADE A Table Fieturn
COutputPart
wield
Wia Librany
+Part
+Eoup
+T ool
i _ _ — +0o
4 [m o4 (m Sl T [ T b | P
- +Clutput
IR R pow = ]
=5 [¥| Hide dizabled lines (0] [ Hide qualifiers
IE' El” % ] [ Espand “ Lolapss [ &uto collapsze aszemblies [¥] Uze D&D =0

The Pack step here is a ‘sharable’ step that is using a resource group called Packers. Marking the step as
sharable like this means the planning system will make use of every available member of the Packers group
and share the work out amongst them to reduce the elapsed time of the operation.

To make a STEP sharable

just check the

wark is sharable option on
the form that comes up when
you double-click on the STEP

Edit:STEP(sharable):tem

Disakle: l:] Mo Step

metto YES ifwou want the scheduler to skip this

-

word:

1ltem |Z Marre |§ Motes |ﬂT|:| blake |5 Use |§ Mext Step MNeeds z

Step Type
() Separate works arder Whork iz sharable

(") Separate sub-contract purchaze order and kit work.s arders

(7 As left but must be logged

(71 Works order step sub-contracted (71 As left but must be logged

ME: Subcon steps with no parts are treated as buys when it's the first step

Dl Advanced Edit H Evaluated Fieldz l
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7.6 Queue time

Use a queue time to model [m— e T
logistic delays incurred when Edit:STEP(sharable):Item =] & [
moving work from one : o =etta YES if wou want the scheduler to skip this
workstation to the next. Bizatilsgg)| No Step

1 ltern |z Marne |§ Motes |ﬂT|:| bake 5llse |§ MNext Step Needs ‘Z L

setting & step queue time here will delay the start of the step by that time.

#Dueue Time:g

(blank = start immediately after previous step)

D I Adyanced Edit I | Evaluated Fieldz ] #3aves || LClose

7.7 Dwell time

Use a dwell time to model | . |
cool-off periods after a Edit:STEP(sharable):tem E [=] @
process, e.g. wait overnight
for an oven to cool down
before it can be opened.

: S Setto YES ifwou want the scheduler to skip this
Qmable.u Ma Step

1 Itern |2Name |§N|:|tea |ﬂT|:| Make |5 Use BMNext Step Meads ; -
Leawe blank if all of this step is being used for the next step

Cluantity: E]

#5Step Dwell Time

(1 Start next step |mmediately
@) M ait until start of Mext day
Wait this number of days:

l_| l Advanced Edit I | Evaluated Fields ] sSaves || Cloze

7.8 Disabling

Almost every element of a method can be disabled. A disabled element behawves as if it is not there; the
planning system completely ignores it. This is useful to turn options on and off. Disabling an element will affect
all jobs that are planned against the method in that condition. It will not affect jobs already planned and
already started, but it may affect jobs already planned but not yet started.

7.9 Multi-up operations

If you have an operation that produces more than one of something, e.g. a small printed circuit board where

many are printed at once then finally cut up into the individual circuits, this can be modelled by specifying the
To Make and Next Step Needs quantities for a step, e.qg.
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o

I Production Method [ 3 [
Method For: [...] A Circuit Board ltern |
Iterm | Marne ITa Make |lse | DiThis | Mext Step Me . Toals |
&, Circuit Eoard 1 Each =1 Shaw |
EFMETHOD[make]  Main = 3
ERETER Print4up 1 cyclel 1] Edit
PART by 1 Sheets of 200 & Laminate Drag tem
RESOURCE 15 Minz cycle  Acid Bath Azzembly
=F5STEP Crill 1 cvcle] [N ethiod
L RESOURCE 305 Secs cycle i A il Step
=-5STEP Separate 4 Each 1 Each Part
L RESOURCE 220 Secs cycle | Guillatine Tool
=FSTEP Pack 1 Each [&I Rezource
L RESOURCE 1 Minz cocle FPackers [SHA SubCon
b ADE A Circuit Board BupPart
kot
Fieturn
COutputPart
wield
Wia Librany
+Part
+Eoup
+T ool
_ +Dn
4| o4 oAk A [ I T S I T} e
' +Cutput
IR R - ——
[_. [¥| Hide dizabled lines (0] [ Hide qualifiers
& El” % ] [ Espand “ Lolapss ][_l Auto collapze azzemblies [¥] Uze D&D =0

Here the Print 4-up step prints the full board, it's then drilled still 4-up, then separated into 4 separate pieces in
the Separate step. That step also specifies that 1 of those 4 is required for the next step.

7.10 Multi-setup configurations

If you have a machine that can be setup in different configurations depending on the quantity being processed,
this can be modelled by using the same resource as alternatives but specifying different setup and run times

for each, e.qg.
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o

I Production Method El IEI_@
tdethod Far: [:] bulti-Setup ltem

Item { Narne] MNotes {To take| Lze | - Toals |
Multi-5 etup 1Each =1 Shaw |
EFMETHOD[make]  Main = =

STEP Crrill 1 Each
Setup wzing 1 band 50 per Hour & 1 Hrs setup A Dill Drag ltem

RESOURI Setup using 2 bands 100 per Hour & 1.8 Hrs setup & Diill Azzemnbly
RESOURI Setup uzing 3 bands 150 per Hour & 2.5 Hrs setup A Drill k ethod

kADE kel Lalti-= Step
Part

Tool
Resource
SubCon
BupPart
kot
Fieturn
COutputPart
wield

Wia Librany

+0Do

« [m vy B T r 0 O v —— 1
L ~ +0utput

I1i11|1|?|h|n|r|| 4| o

[@E”%][ S “ T IEﬂide dizabled lines [0] %E?:SESHHE[S

[ &uto collapsze aszemblies

In the above example, the same resource is being used in each of three alternatives (A Dirill), but its
throughput is different in each case. In this example the higher the throughput the longer it takes to set. This
means for any particular quantity to be processed there is an optimum setup. Specifying the alternatives as
abowve, allows the planning system to find and choose the optimum.

7.11 Sub-contracted assembly

If you have a product that is assembled on your behalf by a sub-contractor and you supply the parts to them,
this can be modelled by a method consisting of a single sub-con step with all the parts specified in that step,

e.g.:
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I Production Method El:__@_'@
tdethod Far: E] Sub-con Assembly ltem |
L= | M arme | Tatake| Use Of Thiz - Tools |
Sub-con Azsembly 1 Each =1 Show |
= METHOD [make b i = | -
Azzemble to drawing 1 Each Edit
COMTRACTOR 5 days Drag tem
PART by 1 Each 4 Bazeplate Azzembly
PART [buy] 2Each A Bracket b ethiod
PART by 1 Each A Door Step
b ADE Sub-con Aszembly Part
Tool
Resource
SubCon
BupPart
kot
Fieturn
COutputPart
wield
Wia Librany
— +0o
4 |m P4 |m 3 Foodjm o » 4 W b |
IR R pow = ]
: = [#] Hide dizabled lines (0] [ Hide qualifiers
[El El” % ] [ Espand “ Lolapss ]D Auto collapze azzemblies Usze DED =0

The product must be tagged as “Can be manufactured”, it's still a manufactured part it's just that it's being
done on your behalf by someone else. Invoking this method will cause the planning system to co-ordinate the
acquisition of all the parts (be they bought or made) and then it'll raise a purchase order to the contractor
describing the work to be done and listing all the parts you are free-issuing to them.
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