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1. PROJECT OVERVIEW



WHO : THE UX DESIGNERS
Primary: Krishnan Vijayaraghavan

Secondary: Sameep Jayant, Vaibhav Vyas

UX Lead: Rajassekar Balasubramanian



WHERE : PRODUCT AREA:
Manufacturing (Planning)



SKILLS
Interaction Design

Data Visualization

Usability Tests



Weekly Sync with 
Product and Dev team

Fortnightly calls with 
User/Customer for feedback

DT Workshop with Users 
At Waldorf, Germany

DEC 2017

Product ReleaseMAR 2018

Usability Testing

PROJECT TIMELINE


FEB 2018

COLLABORATION
Users (Production Supervisors)

Product Owner

UI Developers



PROJECT OVERVIEW



2. THE PRODUCT



LABOR Management
Labor Management is SAP’s solution for a Production Supervisor to manage Labor assignments to Shifts and Work Centers on the Factory Shopfloor. It 

allows the Supervisor to plan and assign qualified Labor to Shifts and Work Centers, usually done a week or a month in advance. Once assignment is 

completed, the Shift Plan is published on the Shopfloor from which Labor can understand where and when they have to report to on the Shopfloor. 

It is a cloud based web application under SAP's Digital Manufacturing Cloud suite that was first introduced in May 2018. 

More Info: SAP Digital Manufacturing Cloud

https://www.sap.com/india/products/digital-manufacturing-cloud.html


“I would like to keep the production running according to Production Plan based on 
the Resource, Labor and Tools availability”.

Ensure enough Labor is available 

on the Shopfloor to execute 
Orders by using a Shift Plan to 

assign qualified Labor to Shifts 

and Work Centers.

A S S I G N  L A B O R
Shift Plan can be viewed on 

Shopfloor from which Labor can 
understand where and when they 

have to report to in the Shopfloor. 

V I E W  S C H E D U L E
Supervisor has to update Labor 

availability in case of absence 
and assign alternate Labor.

M A N A G E  S H O R T A G E S

USER PERSONA :  Production SUPERVISOR

C O M P E T E N C I E S
Casual User

Reactive

Lone Fighter

Local Focus

Conservative

Power User

Proactive

Team Worker

Global Focus

Innovative

The goals of a Supervisor are:



3. DESIGN PROBLEM



USER RESEARCH
Labor management was conceived out of customer requests, as there was no application in the market for this. They were using either custom built 

solutions that were clunky or use spreadsheets (as shown below).  

During User Research for its parent app REO (Resource Orchestration), Production Supervisors and Customers insisted that Labor Management is a 

crucial component for managing Shopfloor activities. So right after development of REO, User Research for Labor Management was initiated.

Labor allocation app Spreadsheet  used for Labor allocation



USER RESEARCH
The initiatives started with a Design Thinking Workshop 

where customers and Production Supervisors were invited 

to SAP’s Waldorf office. I was not part of this workshop as 

the customers requested it to be conducted in German and 

a UX Researcher conducted the session.

The session revealed:

§ How the Supervisor currently allocates Labor into Shifts 

and Work Centers

§ What information they need during allocation

§ How they mitigate Labor shortages. 

§ How schedules are visualized in the Shopfloor by Labor

Additionally I requested for Fortnightly calls with Users 

where I could review design proposals and get feedback. 

After the designs were completed, we conducted Usability 

Tests to validate it. The feedback was later incorporated 

into the final design.

Notes captured during DT Workshop



REQUIREMENTS
Based on the User Workshop that was conducted with Supervisors and Customers, the Product team had narrowed down the requirements to be:

A visualization that captures 

Labor assignment and Shift 
information. It will be used by 

Labor to identify which Shift they 

have to work, which days of the 

week and which Work Center.

1 .  V IEW  L ABO U R SCHEDU L E 
A system for the Supervisor to 

plan and assign Shifts and Work 
Centers to Labor. The 

assignment of Shifts to Labor is 

usually done on a weekly basis 

or a month prior. There are 
exceptions where the 

assignment can happen just 

before a Shift.

2.  L ABO R ASSIG N M EN T
The Supervisor has to ensure all 

Labor is utilized optimally and the 
system has to aid in making any 

quick assignment/reassignment 

decisions in case there is 

unavailability of Labor. 

3 .  M ITIG ATE SHO RTAG ES
The Shift Plan created should 

also be integrated into REO so 
that the Supervisor can do 

Resource Planning based on the 

Labor Available. 

4 .  REO  IN TEG RATIO N



CHALLENGES

The each of core requirement posed a challenge on it own:

How do I design a visualization 

that relates Labor, Shifts and 
Work Centers?

1 .  V IEW  L ABO U R SCHEDU L E 
How can I use the Labor 

Schedule visualization for the 
Supervisor to plan and assign 

Shifts and Work Centers to 

Labor?

2.  L ABO R ASSIG N M EN T
How to inform the Supervisor 

about Labor unavailability to 
assign an alternative Labor?

3 .  M ITIG ATE SHO RTAG ES
How to include the dimension of 

Labor and find a relation 
between Labor, Resources and 

Orders and present it in REO?

4 .  REO  IN TEG RATIO N



4. DESIGN SOLUTION



DESIGN SOLUTION

SOLUTION 2: LABOR ASSIGNMENT
§ Use a Planning Calendar to show the visualization of 

the Labor Schedule and use that for Shift and Work 

Center assignment

I broke the whole requirements into different parts and attempted to solve each of them individually:

SOLUTION 1: VIEW LABOUR SCHEDULE 
§ Use a Planning Calendar to visualize the relation 

between Labor, Shift, Calendar Week and Work 

Center 

SOLUTION 3: MITIGATE SHORTAGES
§ Use Planning Calendar slot visualization, Alert box 

and KPI header to indicate shortages

SOLUTION 4: REO INTEGRATION
§ Use the Gantt Chart time axis of REO to establish 

relation between Labor, Shifts and Resource 



SOLUTION 1

VIEW LABOUR SCHEDULE

How do I create a visualization that relates 

Labor, Shifts and Work Centers?



The first challenge for Labor Management was to visually 

represent Labor allocation for Shifts and Work Centers. This 
view is used by the Supervisor for allocation and also by Labor 

for reporting. Solving this puzzle would also solve the 2 of the 

core requirements.

I studied the existing solutions our Customers and Supervisors 

were allocating their Labor but they were complicated and 

process seemed tedious.

One of the excels (shown on the left) seemed interesting. It split 

the components into a ‘Shift View’. This had a Work Center 
based view which listed Work Centers on the left and the Labor 

working assigned next to it. Placed next to this is the Shift 1 

Plan. A factory can have multiple shifts every day e.g. Morning, 
Evening and Night. 

The Shift Plan shows which day of the week the Labor as to 
report to for that particular Shift. The drawback of this 

visualization is that the Labor will have to look at all Shift Plans 

separately to understand their Schedule. 

A VISUAL CONNECTION



I investigated a Labor-centric view, instead of a 

Work Center based view. I assume the 
Supervisors are responsible for Work Centers 

and therefore look at this from a Work Center 

point of view.

But a Labor-centric view allows Supervisors and 

Labor to see Labor, Shift and Work Center 

allocation, and Day assignment all in one view 
for a calendar week. It also merges two tables 

(Work Center Plan and Shift Plan) to give a 

singular overview.

Labor can be listed on the left (as shown in the 

low fed mockup) and Calendar Week can be 
shown on the right. Each cell of this table can 

show which Shift and which Work Center the 

Labor will have to report to. 

This view solved the 2 core requirements. 

A VISUAL CONNECTION

Low fed visualization of a Labor-centric view



After establishing the visual relation between 

Labor, Calendar Week, Shift and Work Centers I 
had to investigate how this visualization can be 

translated from a low fed mockup to a technically 

feasible design.

I had started this design exercise by using a Grid 

Table for the visualization. It was a direct translation 

of the table used in my low fed mockup but I ran 
into a few road blocks with this design:

§ Cells of Grid Table cannot have a background 

color and this was a deal breaker. Shift 
information is to be shown as a color so that 

Labor can easily see which Shift they have to 

report to.

§ Cells of a Grid Table not capable of User 
selection, and this would be a problem for 

assignment use-cases for the Supervisor. 

ALTERNATE CONCEPTS

High fed mock-up showing Labor 
Schedule in a Grid Table 



As the Grid Table was incapable of 

visualizing the Shift Plan, I considered 
another component that was new to the Fiori 

Design System – The Planning Calendar. 

Planning Calendar fit all the requirements of 

this complex visualization:

§ It had a table on the left showing the Labor 

details like Name, Qualification, Weekly 
Allocation etc.

§ The right side is the Shift Plan with a 

Calendar showing the days of the week. 
Each row of the Calendar has ‘Slots’ that 

shows Shift and Work Center details. The 

Slots have colors to indicate the type of 

allocation (Shift type/Leave/Unavailable).

With this design for Shift Plan (screenshot on 

left), the 2 core requirements are met.

THE PLANNING CALENDAR

High fed mock-up showing Labor Schedule in 
a Planning Calendar (Final Design)



SHIFT VISUALIZATIONS
1. To keep the visualization easy for Labor to understand, Shift 

allocations are assigned different colors. 

2. The colors also aid the Supervisor to quickly identify 

unassigned and unavailable Shifts, so as to ensure Labor is 
optimally allocated.

3. These colors are customizable by the Supervisor in case they 
have any internal semantics for the Shift colors. 

4. The Slots are designed to convey 11 different types of 

information to the Supervisor (listed on the right).



SOLUTION 2

LABOR ASSIGNMENT

How can I use the Labor Schedule visualization for the

Supervisor to plan and assign Shifts and Work Centers to Labor?



Designing the process of Labor assignment was evolutionary 

that improved overtime with feedback from our Users. 

The initial design had an ‘Edit’ mode for the Calendar (Flow A). 

As the app was intended to be used by Supervisors and Labor, 
I added the ‘Edit’ mode that was only accessible for 

Supervisors. The Labor can only see the Schedule and ‘Edit’ 

mode would be disabled for them. 

Usability tests showed the Supervisor found this ‘Edit’ mode to 

be tedious and unnecessary. The Users requested to initiate 

the assignment process directly onto the calendar without 
having to go into an ‘Edit’ mode.

With this feedback I had come up with a solution of having two 
separate apps – one for the Supervisor and a different one for 

the Labor. 

The Supervisor app has direct assignment of Shift and Work 

Center without any edit mode (Flow B) and the Labor app will 

only see the schedule . 

LABOR ASSIGNMENT

SELECT LABOR

EDIT CALENDAR

ASSIGN SHIFT

OPEN APP

VIEW SCHEDULE

ASSIGN WORK CENTER

SAVE SHIFT PLAN

VIEW UPDATED SCHEDULE

SELECT LABOR

ASSIGN SHIFT

OPEN APP

VIEW SCHEDULE

ASSIGN WORK CENTER

VIEW UPDATED SCHEDULE

Labor Assignment Process Flow A 
(Early Version)

Labor Assignment Process Flow B 
(Final Version)



The advantage of the using the Planning 

Calendar was the interactive capabilities that 
it came with. 

To assign Shift to Labor, the Supervisor can 
select the Slots for assignment and click on 

‘Assign Shifts’ in the toolbar. A popover with 

the Shift Models is shown for assignment. 

Unavailability is chosen if the Labor is on 
leave that day or have other commitments.

Right-clicking on selected Slots will give a 
context menu for quick assignment of Shifts 

without having to go to the toolbar.

Later versions of Labor Management app 

would be able to sync directly with the HR 

system to fetch the Unavailability of Labor 
and update the schedule in the app 

automatically. 

SHIFT ASSIGNEMNT



Once the Shifts are assigned to Labor, the 

Supervisor can select the required Slots and 
click on ‘Assign Work Center’ button on the 

toolbar to see the list of Work Center to 

assign. 

Right-clicking on selected Slots will give a 

context menu for quick assignment of Work 

Centers without having to go to the toolbar.

WORK CENTER ASSIGNEMNT



SOLUTION 3

MITIGATE SHORTAGES

How to inform the Supervisor about 

Labor unavailability to assign an alternative Labor?



ALERT BOX & KPI  HEADER
In order for the Supervisor to be informed of 

Labor unavailability or shortage of Labor in a 
particular Shift, I had designed an Alert box 

and a KPI bar:

A L E R T  B O X

All alerts of Labor Management that a 

Supervisor needs to take action on is listed 
in this box that is triggered from a button in 

the footer. 

K P I  B A R

The KPI bar is a mini-dashboard on top of the 

UI. It has a summary of all key KPI’s for that 
calendar week. It gives an overview of the 

Shift Allocations and the Shopfloor demand 

needs to be met through Shift Allocations.



SOLUTION 4

REO INTEGRATION

How to include the dimension of Labor and find a relation 

between Labor, Resources and Orders and present it in REO?



REO INTEGRATION
Resource Orchestration (REO) is the Supervisors primary app to 

Plan, Monitor and Manage factory Resources and ensure it is 
running at optimum utilization. REO is driven from a Resource 

point of of view represented by a Gantt Chart with Resources 

and Operations. 

The challenge was to figure out how Labor is related to 

Resources and Operations and how this information could be 

presented in an already complex UI. 

After discussions with Users and Product team, I designed a 

new Information Architecture that established a visual relation 
between Resources, Operations and Labor. Based on this, I 

determined that the commonality between a Resource and 

Labor will be the Time Axis of the Gantt Chart:

Each Resource has different Shifts that can be plotted on the 

same Gantt Time Axis (where Operations are already mapped 
to). These Shifts can show what Labor is being assigned to it (as 

a list), thereby show - which Labor is working on which 

Resource, at any given time.

RESOURCE OPERATIONS

RESOURCE 
OPERATIONS

SHIFT 1 SHIFT 2 LABOR 3

LABOR 1

LABOR 2

Information Architecture showing relation between Labor and Resource 
using Time Axis and Shift blocks

Information Architecture showing relation between Resource, Operations 
and Time Axis

REO with Gantt Chart showing Resources and Operations 



REO INTEGRATION
To integrate this new Information 

Architecture in REO, I added a new row 
below the Resource line that shows the 

Shift blocks and this can be opened 

when needed. 

The Supervisor can open this Resource-

Shift view by either clicking on an 

Operation that indicates ‘Labor Issue’ or 
by selecting Resource(s) and then 

clicking on the Labor icon in the toolbar. 

The Shift blocks can show Labor 

allocation and the colors can indicate 

any shortage status. 

Clicking on a Shift block opens the side 

panel that lists all the Labor and their 
information that is currently assigned to 

that Shift.
REO integration of Labor Management



USABILTIY TESTS
After the design was finalized, we conducted a round of Usability Tests in our Waldorf 

lab. I had prepared a script based on the primary use-cases that contained 3 

scenarios with Tasks and Questions. The test was conducted on 10 users from 5 SAP 

customers and yielded the following major results:

1. The Users gave good feedback to the general usability of the Planning Calendar. 

The visualizations were extremely useful to quickly get an overview of the Shift 

assignment and they were also happy with the fact that the colors are customizable.

2. One of the major drawbacks highlighted during the test  was the ‘Edit’ mode for 

Labor assignment. As the app was intended to be used by Supervisors and Labor, 

the ‘Edit’ mode that was only accessible for Supervisors. This ‘Edit’ mode turned out 

to be tedious Users requested to initiate the assignment process directly onto the 

calendar without having to go into an ‘Edit’ mode. With this feedback I had come up 

with a solution of having two separate apps – one for the Supervisor and a different 

one for the Labor. 

3. A few Users requested a ‘Copy Shift Plan’ that allowed a Shift Plan to be copied to 

future Calendar weeks. This feature was later added to the app.


