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The process

1. High-level concept
2. UX research

3. Software architecture
4. Ul design
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Defining the scope

High-level goals

Required technologies Software system

. concept
L evel of software automation >

Sta keh 0 ld e rSl expectatio ns A software system concept is a high-level description of

what a software system is, what it is supposed to do, and
how it will behave within its environment
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Defining the scope R

High-level goals Automated storage
Shearing

Required technologies Punching

Level of software automation Bending

Stakeholders' expectations

High level of software automation: automated
programming for all technologies ready for 2-way
Industry 4.0 integration

Centralized production planning; Smart HMI to
prevent system/ user errors; simplified daily
operations

High-level = —— gz
concept <

pu SEETGI = -
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THE CONCEPT

o PROCESSING ERP ORDERS

g

100

» An order file and 3D part models {.stp files)
are imported to the Flat Bar CAM software

@ 5TP file name
Profile code

Material
Barcode

&
e
o
o

Quantity

3D models, part programs,
and NC programs are stored

in the COMMON REPOSITORY

Part programs are created using the 30 models (.stp files)

[ Manual part programming

in Flat Bar CAM |
Fart programs are stored
in the Commonrepository

Nesting based on the ordered contents {

of the order file

Alternatively, nests can be created manually

in Flat Bar CAM |
NC programs are stored
i the Commaonrepository

CAM SOF TWARE

IO

-0

o CREATING PRODUCTION TASKS

® Production manager creates Production tasks

by adding NC programs and defining work
steps for parts. A Production task may contain
parts from multiple ERP orders

The order of NC programs can be customised
using either program-by-program or
kit production methods

Production tasks status is updated in real time

COMMON MATERIAL DATABASE

Current inventory is seen by CAM and
MES software users

Production
report.csv

Machines
utilization.csw

= NC program start

= NC program ready a |dle time

= Part start o Alarms time
= Part ready = Alarms list
o Partwark step

time stamp

MES SOF TWARE

2 Running time

2 Standby time

PRODUCTION TASKI

o REPORTING TO CUSTOMER'S MANAGEMENT SYSTEM

Example

o RUNNING THE PRODUCTION

B k. LI T Y

PUNCHING FINISHING GRINDING
Progum 0l m Part 001 L [ Part 200
Progren (02 v Bemi ms C
C Fart 807 bl Pt 04
Pragrm G L Far 0T w Pari 208

* The task list of each machine in the line is generated
automatically based on the order of NC programs that
is defined during the Production task creation

* Production line operator is notified when the tool
change at each machine is needed or when material
stock is running low

© Production line operator loads raw material to the
storage and updates the inventory

MACHINES SOF TWARE



CCCCCCC UX RESEARC

2. UXRESEARCH



CONCEPT UX RESEARCH SWARCHITECTURE UI DESIGN

Human-Centered Design methodology

HCD - a problem-solving methodology that focuses on the people who will ultimately use a product, based on understanding human needs,
emotions, behaviors, and contexts

AVAVAVA
Personas User journey map Hypothesis
statement

1 2 3

Each step informs the design decision making process during the following step
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Mikko BACKGROUND

P e rS O n a S ﬁ One operator with little prior experience is running the entire

[ production line alone. Business owners expect that software
g should be smart and autonomous enough to allow one operator
handle the production process at the line.

Afictionalbut research-based representation of a key type of user

Key components

Purpose

Demographic outline PERSONA

RESPONSIBILITIES

Any, currently above 30 trend 1 Starting the plant in the morning
towards younger people

Goals and responsibilities

Age
2 Starting production
Currently 5+ years, trend towards

. . . ; 3 Managing production
Pain points and frustrations Experience o ears e -

4 Monitoring plant condition
Medium/high, trend towards

Tech chills . s Troubleshooting
. medium/low
Behaviors and workflow patterns o s Service
o — Production line running on the )
g shopfloor 7 Jogging

Skills and technology comfort

FRUSTRATIONS (PAIN POINTS)

Hight-friction UX in performing daily operations
Sta ke h 0 '.d ersa '.| g nme nt How to keep information up-to-date between factory and office

Lack of info about parts in the line/ actual completed parts

I nfo rm d ESIg n dECISI on-ma kl ng Manually track & reorder failed parts

Lack of feedback from machines about their status and condition

. . q q Need to walk a lot from machine to machine to control each Control unit
Prevent designing for ‘everyone

Alarms flood when an interruption occur

Troubleshooting in case of an interruption

Keep the focus on user goals, not internal assumptions
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User journey map

Avisualrepresentation of the end-to-end experience a user goes through to

accomplish a goal

Key components

Purpose

Responsibilities (Persona)
Tasks

Actions

Touchpoints

Feelings

Improvement opportunities

Hypothesis statement

Break down all the tasks to details
Understand how users experiences a product

|dentify friction points/functionality gaps

Responsibility

Tasks

Actions

Touchpoints

Feelings/
questions

Improvement
opportunities

Hypothesis
statement

Example 1

. STARTING PRODUCTION

TASK 1

Add task to work queue

1. Open File

2. Locate the correct folder

3. Locate the needed part / nest
4. Add the part to the task list

5. Edit task list queue

—

HMI Windows

@ Easy and familiar workflow for everybody

Might be hard to locate the needed part/nest

because it takes time to preview each file

Operator should be able to preview files in one page

Could we reduce 2 touchpointsto 1?

If we build Ul for browsing and adding parts in machine HMI,
operator might be able to create machine task list faster and
easier
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User journey map

Avisualrepresentation of the end-to-end experience a user goes through to

accomplish a goal

Key components

Purpose

Responsibilities (Persona)
Tasks

Actions

Touchpoints

Feelings

Improvement opportunities

Hypothesis statement

Break down all the tasks to details
Understand how users experiences a product

|dentify friction points/functionality gaps

Responsibility

Tasks

Actions

Touchpoints

Feelings/
questions

Improvement
opportunities

Hypothesis
statement

Example: 2

. MANAGING PRODUCTION

TASK

Updating tooling info

. Open tool database
. locate the needed tool
. Edit tool parameters

. Save changes

g~ W N =

. Inform programmers of the chnanges made

@ Fastand easy workflow

Programmers at the office were not aware of tool
parameters changes, causing production delays due to

troubleshooting and miscomunication

An easier way to inform different users in different locations
about the changes

Could this be automatic? (Workers might hesitate/forget to inform)

If we had common databases for tools/materials/parts that can
be updated once by any user in the ecosystem, operators would
run into less production interruptions
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Finding of the UX research inform the design decision making

Starting the plantin the morning

Starting production

Managing production

Monitoring plant condition

SWARCHITECTURE

(K R VA N e B B A I = B

Ul DESIGN

Tasks 1

Tasks 2

Tasks 3

Tasks 4

Tasks 5

Tasks 6

Tasks 7

Tasks 8

Tasks 9

Tasks 10

VV VVVVVVVVVVYV VYV VYV VYVYVYV

Action

Action

Action

Action

Action

Action

Action

Action

Action

Action

Action

Action

Action

Action

Action

Action

Action

Action

Action

Action

Action

Hypothesis 1

Hypothesis 2

Hypothesis 3

Hypothesis 4

Hypothesis 5
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L. . C a0 ... =
Factory-wide information flow

Avisual map that shows how the entire system is structured, how its
components relate to each other, and how users or data move through the -

Office network

system
Flat bar CAM Vaski MES
+ Writing part flow ID « Orders status view « Production analysis
« Creating part program « Production task for the + Real time machine states
« Creating nests Manufacturing line
Hypothesis statement
If we had common data baSES fOI' tOOlS/materlalS/pa rtS that can Part models Partdrawings Partfiles NC programs Parts Nests Materials Tools Reports
be updated once by any user in the ecosystem, operators would > vy . . B
. . . . 7 Log %, ommon repository ommon V
run into less production interruptions - for files III databeses o
+ Parts flow + Production line alarms
. + Production line task list - Databases
Teams allg n ment StrUCtu re Cla rlflcatl On 7”‘;’;“0;; .‘:~:‘Purn;|:task!ist . 7 Chapetaskhst ‘H-:'Grfndrt:sk\st
* Miscommunication « System capabilities e e St M s e
. . = Manual operation = Manual operation + Manual operation = Manual operation
° Feature dUpl|Cat|0nS . Data dependencies
* Unnecessary complexity « Integration points
T kSasms T A i
& ge auxiliary devices ~_ VASKIShape -~ VASKI Grind
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4. Ul design
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Ul DESIGN

HCD - a problem-solving methodology that focuses on the people who will ultimately use a product, based on understanding human needs,
emotions, behaviors, and contexts

NN
Personas User journey map Hypothesis Ideation UserInterface Hand-offs to
statement design developers
1 2 3 4 5 6

Each step informs the design decision making process during the following step
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Informed
design
decision

Hypothesis statement

SW ARCHITECTURE Ul DESIGN
PARTS FLOW JOBS
Jobs browser Jobs

Path: Folder_1/ Folder1_A/ Folder_1_A_001

~ Folder_l

- Folder_1_A

NESTS

Job_order_45

ADD TO QUEUE

( Folder 1_.A_001 |

Job_order_46

ADD TO QUEUE

Folder_1_A_002
Folder_1_A_003
v Folder_1_B
v  Folder1.C
v Folder_2
v Folder_3

~ Folder_4

If we build Ul for browsing and adding parts in machine HMI,
operator might be able to create machine task list faster and

easier

Job_order_47

Job_order_48

Job_order_49

Job_order_50

Job_order_46

ADD TO QUEUE

ADD TO QUEUE

ADD TO QUEUE

ADD TO QUEUE

ADD TO QUEUE

NC programs

Example 1

Job_order_46_nest_1 ADD TO QUEUE v
Round Materia Length Width
cu 2800 60
- N .
Job_order_46_nest_2 ADD TO QUEUE v
Round Materia Length Width
cu 1200 60
-
ADD TO QUEUE A~
Length Width
3500 60
101-101-101-GKL Grir
Quantity 4 5 .
I 08
16
123-123-123-ABC i
Quantity 4 1
e 12
0,4
456-456-456-DEF -
Quantity 4 1
B 12
) t 0,4
Job_order_46_nest_4 ADD TO QUEUE v
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Ul DESIGN
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\Y 4

Vaski COIL coencyors (L

Goil feeder RUNNHING EGoil Storage ETY DK

Stacker (2)
Aluminum Galvanized Staal Iy Aluminum Aluminum Aluminum
. @@ . 12 .
2500x1200%2.2 mm 1250x1000x1.5 mm 2500x1200x2.2 mm 2500%1200%2.2 mm 2500x1200%2.2 mm
Aluminum Alurnlnum Aluminum
L% . .
o~ .
R Mest_001_sheet _001 2500%1 200x2.2 r 2500x120062.2 mm 25005120042.2 mm
31658
- Aluminum
2500x1200%2.2 mm
g 0

P Order 56112
515

Copper
2500x1000x7 rmm

5

£ Orderb421
1515

- Steel
2500x2500x1.Bmm

5

START/ STOP RESET

LINE STATUS CONVEYORS COILSTORAGE INVENTORY ALARMS REPORTING SETTINGS
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\Y 4

Vaski COIL

Conveyors [ RUNNING | Coil feeder [ RUNNING | Coil Storage SAFETY OK

B 3 1 2 3 4 5 & T g 9 10 n 12 12 14 15 15 17

e A L L

-
H -Aaaoooaooood
SOQYOoDOODTT DO DO

' - - - - = - - -

(mmnaamunin | HHHHIHHHH\ I -ddd Jdag ] |
— Forklift traffic

ALLOWED — — g — —
ol il § Jguaga_ogo
MR AU g_ad Jguoog .oy

START FSTOP RESET START/ 5TOP RESET

EnDnnananDy

re Mest_001_sheet 001 31456
Haspel 10 )
12025 Galvanized stesl
Aluminum 12025 950x1.2 mm
BODxT mm Miabaria o Lenat Als

Quick change coil wagon

Punch Genius Galvanized steel

F00x1 mm 30m

LINE STATUS CONVEYORS COILSTORAGE INVENTORY ALARMS REPORTING SETTINGS
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\Y 4

Vaski COIL tamneyors ot eecer (IS

Filter
- Date Time campleted
dd.mm_yyyy
v 01.09.2025

End date

(© 09:00:00
dd.mm.yyyy &
S (© 12:00:00
Part URI

@ 14:00:00
Sort

(O 16:00:00

By date

[] By material " 01.09.2025
[] Bysheetlength
) byname (® 09:00:00

@ 12:00:00

© 14:00:00

> 01.09.2025
> 01.09.2025

01.09.2025

LINE STATUS CONVEYORS

COILSTORAGE

UI DESIGN

Tazk narme

Order_ID_0125_ Customer A

Order_ID_0126_ Customer_B

Order_ID_0127_Customer_C

Order_ID_0128_Csutomer_A

Order 1015420500

Order_1D_5521112

Order_ID_25785232_Customer_M

INVENTORY

Material

Aluminum

Aluminum

Aluminum

Steelt

Aluminum

Aluminum

Aluminum

Sheel size

2500xB00 mm

3200x850 mm

1200x500 mm

300x1250 mm

2500x1200 mm

2800x1500 mm

1850x2000 mm

ALARMS

Thickness

1 mm

1.2mm

2 mm

1 mm

1 mm

2,1 mm

1,9mm

10

20

50

50

50

200

REPORTING

Top materials

& L%

Aluminum

2 35%

Aluminum

e

Steel

O o

Steel

o

Steel

2mm

1,5mm

1,8 mm

2mm

1rmm

SETTINGS

126 m?

84 m?

32m?

16 m?
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2 PRODUCTION DASHBOARD

SWARCHITECTURE

UI DESIGN

USER NAME

Runtime and estimat

Waski PUNCH

Automatic line

Storage fullnass
Waski SHAPE
T6% it

Waski GRIND

Line runtime:  &h 5m

3hlm

Th55m
Vaski BEND

Vaski PUNCH Vaski VAULT
LEGACY
@ RUNNING
Vaski PUNMCH
LEGACY
Parts in production
Preview Partname

Part_1_Product_A Order_1234&5

mp t 1] teri sted parts
160 24 bars 42
Vaski PUNCH vaskisHare (DD
@ RUNMING @ RUNNING
Material Part size Order ID
Aluminum 200x&0x5 012345

Runtime

Completed parts

38

Vaski GRIND

@ RUNNING

Queue

- Estimated machine workload

78

B0 parts

AUTOD

Vaski BEND

@ RUNNING

Quantity completed

50

Throughput

Vaski PUNCH LEGACY

parts Used materia

284 36 bars

Line runtime:  Sh12m

Oh 20m
120 parts

Vaski PUNCH

@ RUNNING
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) GJ) PivaHMI methodolc @ Untitied [> Ul Prototype -1 X @ Software informatic @ Vaski Software Fun [1] Vaski Modules [T] Vaski Punch @ Vaski Office t % — 3 X

Shear Genius Production Storage Night Train Loading device Shear Genius ® PS Robot Bending machine
Time. left Next stop Door Alarms Status Process Mode Feedrate Mode Process Mode Feedrate
-01:29:40 In 00:20:30 Open Safety alarm Automatic Ongoing Automatic 76% Automatic Interrrupted Automatic 44%
08 Dashboard ® Turret O Tool library ¢ Storage B Orders 17 Settings @ Help center 1 Alarm at1 Sheet distortion
Task list e

Total: 40 programs
. . Add task . - o - -
Completed: 23 programs Active sheet All machines in production line

NC_Program_0278 v
Storage Night Train m
Order name: Order_394931 g g
Production ends in 3h 29 min 40sec
100%
22% cmm—
NC_Program_0279 v
Order name: Order_394931 Shear Genius machine m
100% Production ends in 1h 29 min 40sec
| 59% en————
NC_Program_0280 v
Order name: Order_394932
Bending machine
100% Storage Night Train Shear Genius Bending machine EBe # . :
Production ends in 3h 29 min 40sec
0 safety alarm Cause: Open door o Alarm Cause: Sheet distortion o Alarm Cause: Sheet distortion +2 A —
NC_Program_0281 A
Order name: Order_394932
78%
Turret il Feedrate 7 Axes control i
NC_Program_0282 v Bhocea ool . >
Order name: Order_394932 \ 76% Y. Z (o] B
B Rc_25.0x4.0 v
o . S - +
NC_Program_0282 e /' Edit tools positions \ 123
Order name: Order_394932
4+ Add new tool O Install tool > 25% 50% 75% 100% — +
NC_Program_0282 v
Order name: Order_394932
Shear Genius Machine Clamps Shear Genius Operating Mode Loading device RS Table

% Closed

C) Restart @ Stop < Overtravel [T on & Manual =, MDA 2 Automatic m
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UX RESEARCH

[> Ul Prototype - Multiple machines

SWARCHITECTURE

Shear Genius Production

Time left

-01:29:40

Next stop

Task list
Total: 40 programs
Completed: 23 programs

NC_Program_0278

100%

In 00:20:30

"
L

100%

100%

78%

v
Order name: Order_394931
NC_Program_0279 v
Order name: Order_394931
NC_Program_0280 v
Order name: Order_394932
NC_Program_0281 ~
Order name: Order_394932
NC_Program_0282 v
Order name: Order_394932
NC_Program_0282 v
Order name: Order_394932

W

NC_Program_0282

Order name: Order_394932

Alarms

Safet

Door

Open

08 Dashboard

Order list

Storage Night Train

UI DESIGN

Loading device

Status

y alarm Automatic

Turret T Tool library

Total: 40 programs Completed: 23 programs

(Storage Night Tral'n) (Shear Genius) (Eending machine)

b

‘

Order_008

Completed: 14 out of 30 Due date: 05/04/2023
Tasks: NC Program 203, NC Program 203...

Order_008

Completed: 14 out of 30 Due date: 05/04/2023
Tasks: NC Program 203, NC Program 203...

Order_008

Completed: 14 out of 30 Due date: 05/04/2023
Tasks: NC Program 203, NC Program 203...

Order_008

Completed: 14 out of 30 Due date: 05/04/2023
Tasks: NC Program 203, NC Program 203...

Order_008

Completed: 14 out of 30 Due date: 05/04/2023
Tasks: NC Program 203, NC Program 203...

Shear Genius Machine

—

Overtravel

Shear Genius

Pr Mode
Ongoing Automatic

<

~

Storage

o

Machines

Assembly

W Part_O1
4 rart 02
B Part_03

(™) Part_04

B Orders

& Manual

PS Robot

Made

Automatic

Feedrate

T76%

-

Settings

-

Assembly status ESHEES

H

o

v

=, MDA "

G

Bending machine

Proces

(@ Help center

Automatic

Mode

1 Alarm at 10:45

Feer

Interrrupted Automatic 44%

== 0On

st

"

te

Sheet distortion +5

<4+ Add order & Edit list

Order_008
[ ] Completed: 119%
@ Estimated finish: 88 Assembly: @ customer: B Due date: X Total duration:
12:00:00 11/100 Company A 03.05.2020 05:31:20
LG + CTL PSR PCD EBe uss eP Terminal 2
— a— aEEs—— CE—
=
40%
20m
~ ~
50% % 10% 40%
51m 49m 20m
60%
) D <) e
60%
) D O - -
60%
=)D <)
Shear Genius Operating Mode Loading device RS Table

L Closed
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PARTS

Factory layout

Night Train

S TN 5
45% 81 ' '
storage free 81 250
oad cassettes B cassettes 12 cassettes
PSEB Line o
Inventory eP1030

Trolley 2154

m=% Cassette 022

Casseiie Fapder

40

2 cassettes

Part 01

Order ID

Part 02

Order 1D

Part 03

Order 1D

=] ]

eP1030

20

2154 trolley

40

50

eP2040

120

2 trolleys

EDIT

BRING

SHOW ON MAP
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Handoffs to
developers

| All pages Ul

| Components and component states

| Elementvisual instructions

$Figma

UI DESIGN

< Frame 1068

250001200822 min

AL_25000120082.2_001 10

Alumi

25006120022 i
)

« Frame 1067

Galvar

Steal

2506100005 mm

Galvanized Sisel
1
2500100081 5mm

CLEAR STACKER

« Frame 1048

f_s Border 1

I 1|10

L_?

List  Code

Select

Select material

Select available width

Select available thickness

Type shes

Type quantity

ADD TASK

5

>

HasqelID

Galvanized steel  900x1 mm 30m

B o

= Haspel ID
-| 1,2,3,8,12

Galvanizedsteel  900xTmm  30m

Copper 1000xTmm  20m
Copper 800x2mm  50m
Aluminum B5x25mm  50m

Layout

display: flex;
padding: 18px;

justify-content: flex-end;
align-items: flex-start;

gap: 18px;
align-self: stretch;

"

Galvanizedsteel  900x] mm 30m

5 UNLOCK AP

e B )
L L 1,2,3

Galvanizedstesl  $00xTmm  30m
Copper 1000x1mm  20m
Copper B00x2mm 50m

Style 5]

border-radius: 5px;
border: 1px solid
background: var(--White,

CSS ~
#ETETET; 0)
#FFF);

Colors Hex ~

Galvanizedsteel  900xTmm  30m
Copper 1000xTmm  20m
Copper B00x2mm  50m
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