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Product Description

The FORCAM FORCE™ Performance Analysis module offers reports in table and graphic format, visu-
alizations of the operating states and quantities produced of individual machines as well as their rep-
resentation in a shop layout view or an individual view configured in the editor. The information pre-
sented in reports facilitates an analysis of past situations and an assessment of the production pro-
cesses, while the visualizations provide a clear-cut real-time representation of the current progress
and situation in production. Editors are available to the user for defining customized reports and vis-
ualizations based on the data collected. A number of ready-made reports for Shop Floor Manage-
ment are included in the standard application and described in more detail below. Reports and visu-
alizations can be combined at will in Dashboards. Alarming by email permits a prompt response to
unexpected situations in production.

Online Logs for Daily Analysis

The following logs are useful for precise analysis of the data collected from production that are pri-
marily needed for a daily analysis of the production processes of the previous day or preceding shift.
Online logs can also be used for real-time analysis of the current shift. Moreover, they enable you to
visualize reasons of stoppages, scrap produced and required rework in detail.

e - 1@ o i Quantity Status Diagram (Workplace)

A real-time report of quantities and the operat-

ing state development for a workplace (line or

machine) within a freely definable period in

ramp chart format. The height of the columns re-
l flects the quantity produced (or number of hits)
by the specified time. A target line displayed fa-
cilitates an actual/target comparison of the
quantity produced.

e s Operating State Timeline (Workplace)

R I IIII  mmR A real-time graphic view of the operating state
LRI e, e L development of one or more workplaces (lines
we em e us es e =s = se =s we s OF Machines) within a freely definable period

e e en em ws e am ws e o ae we == SNOWN @S a timeline chart.
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Operating State Log (Workplace)

A real-time view of operating states in table for-
mat and related comments for one workplace
(line or machine) within a freely definable pe-
riod. The operating state log consists of an over-
view of the operating state durations accumu-
lated in the selected period as well as an individ-
ual overview including any comments. In the
most detailed version, the operating state log
covers 6 levels of detailing of the operating
states (stoppage reasons).

Quantity Status Diagram (Operation)

A real-time graphic view of quantities and the
operating state development of an operation in
a ramp chart. The height of the columns reflects
the quantity produced (or number of hits) by the
specified time. A target line displayed facilitates
an actual/target comparison of the quantity pro-
duced.

Operating State Timeline (Operation)

A real-time graphic view of the operating state
development of one or more operations in a
timeline chart.

Operating State Timeline (Order)

A real-time graphic view of the operating state
development of the operations of an order in a
timeline chart.
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Shift ook S & Repor Seings . Shift Book
T A real-time report of quantities, operating states
= ; and operations at a workplace during a shift in
g table format. Each operation is shown with the
o operation-related operating state log showing
TR —— e the quantities produced until the time of report-
00 ing including the scrap reasons and any associ-
sy o e e e s e s gted comments. The operating states including 6
e R o . . - levels of detailing (stoppage reasons) are also
displayed.
} l' H.f‘l‘WDI‘ﬂ_“]Nﬂ Quantity Log

ity

7 104805 O7-feb-2017 145nd2 5 2 = Y F o020

A real-time report of the quantities of all opera-
tions at a workplace during a definable period in
table format. The target, accumulated yield,
scrap, and rework quantities are shown for each
operation. In addition, a detailed list of all opera-
tion-related quantity messages is displayed,

o ; showing the quantity type and quantity reason.
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Shift Log

A real-time report of the total number of hits of
the operations within a shift, the total number of

hits of an operation as well as the frequency dis-
e wmmemee wmen 4 e T tribution of the operating states within the spe-
cific shift in table format.

i a@ oo <o Daily Log

Workpiaoos 0 5 o | times vz o [

Workplace: MCTE0
A real-time report of the accumulated number of
e hits (machine cycles) of the operations within a
' day, the total number of hits (machine cycles) of
, an operation as well as the frequency distribu-
e s e tion of the operating states within the specific
' day in table format.
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Message Log

A real-time report of all messages received
within a freely definable period from one or
more workplaces (machines or shop floor termi-
nals) in table format.

Overall Equipment Effectiveness (OEE)

CEE (Overall View)
Wiorkplace: MCTEOG +

& mpomsertings «

Time: Visek 182016 v [

w

e

1%
o3
by 1005
or 52880
CIEE Report [Workplace] S sepon serings +
Wicrkplace NCTE0-8, MCTE0-9, MCTB_1, MCTE0_2, MCTB03, .~ Time: Week 11 2016 - Week 20 2016~ | [l

s " e
) Mo

e R
4 = < i naw nas s =
sasa wae e esaen s wmes e s
wa wamm o o o o 1 o s

e v - e o Tt s aar 12509 20

OFF Development (Workplace) @) @ Fepon semings v

Wiodkplses: MCTB07 +  Time: 01705,2016 - 310572016 ~ | [JEB

e

©

w

. | = I __

240 2015 25 216

27 a2t g 208 2t 2015 ey 216 e e

- jSum) 8 Porormancs Ran (Sumy 8 Cuaiy (Sum) M OEE )
aiems2n a0iemses sz amegsEa 0EmSRe aiewsE 2006081
o e m sos 1905 2550 o
o 994% 5 233 Bam w2 [y
o% oo o 1o o 100 0%
o 2515 ” s 150 B o

OEE (Overall View)

A report of the OEE analysis in a graphic and tab-
ular format, showing the situation of the com-
plete plant or individual plant areas within a pre-
defined period in a column chart. The OEE is cal-
culated by multiplication of availability, perfor-
mance rate and quality.

OEE Report

A view of the OEE analysis in graphic and table
format as a column chart for comparing individ-
ual workplaces or hierarchical levels within a
predefined period.

OEE Development

A view of the OEE development over time in
graphic and table format for selectable cumula-
tive periods (day, week, month, quarter, year)
within a predefined period. The report may re-
late to individual workplaces or any hierarchical
level.
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Availability Analysis

The following reports provide a condensed view of the operating states occurring in production. They
are therefore suitable for analyzing the availability within larger periods (e.g. weekly, monthly or
yearly review) and facilitate comparing different plants and production areas.

Availability (Overall View)

A graphic and tabular view of the occupancy
rate, the process availability, the setup reduction
rate (proportion of processing time within busy
time) and the availability, showing the situation
of the complete plant or individual plant areas
within a predefined period. The availability is cal-
culated by multiplying the occupancy rate (al-
locative component), process availability and
setup reduction rate.

Status Class Report

A graphic and tabular view of the accumulated
durations of status classes within a predefined
period. You can select different cumulative peri-
ods (day, week, month, quarter, year). The four
variants of the status class report facilitate analy-
sis for the four dimensions of workplace, mate-
rial, order and operation.

Status Class Development

Shows the development of the status classes
over time in graphic and table format. The
shares of different status classes are illustrated
by way of sections of column charts for a prede-
fined period based on the selected cumulative
period (day, week, month, quarter, year). The
two variants of the status class development fa-
cilitate analysis for the two dimensions of work-
place and material.
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Operating State Report

A graphic and tabular view of the accumulated
durations of operating states within a predefined
period. You can select different cumulative peri-
ods (day, week, month, quarter, year). The four
variants of the operating state report facilitate
analysis for the four dimensions of workplace,
material, order and operation.

Operating State Development

Shows the development of the operating states
over time in graphic and table format. The
shares of different operating states are illus-
trated by way of sections of column charts for a
predefined period based on the selected cumu-
lative period (day, week, month, quarter, year).
The two variants of the operating state develop-
ment facilitate analysis for the two dimensions
of workplace and material.

Hitlist of Operating States

A graphic and tabular view of the durations and
frequencies of operating states occurring within
a predefined period. The operating states are ar-
ranged according to duration or frequency in the
form of a bar chart. The four variants of the hit
list of operating states facilitate analysis for the
four dimensions of workplace, material, order
and operation.
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Performance Rate Analysis

The following reports provide a quantitative analysis of the quantities produced. They are suitable for
analyzing the production output within various periods (e.g. days or weeks) and facilitate comparing
different plants and production areas.

Performance Report (Operation)

fE N p———

)

A comparison of the performance rates of opera-
tions in graphic and table format. The table

shows the quantities produced, the correspond-
. B . B ing production time, the time required per unit
Lo BT e and the resulting performance rate. The latter is
rsom miwe miwe e i wioo calculated by multiplication of target time per
unit by total quantity, divided by production
time. For individual operations it can also be cal-
culated as the quotient from target time per unit

and actual time per unit.

Hit Report (Workplace)

A graphic and tabular view of the accumulated
hits of one or more workplaces for a selectable
period (day, week, month, quarter, year).

Hit Development (Workplace)

A graphic and tabular view of the development
of accumulated hits of one or more workplaces
over time for a selectable period (day, week,
month, quarter, year).
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Quality Analysis

The following reports provide a qualitative analysis of the quantities produced. They are therefore
suitable for analyzing the quality within larger periods (e.g. weekly, monthly or yearly review) and
facilitate comparing different production areas.

Quaity Report {

Quality Report
I I A graphic and tabular view of the accumulated
guantities arranged according to quality charac-

TS e il e 7T teristics (yield, rework and scrap quantities) for a
T R e selectable period. The three variants of the qual-
s e e s e e ity report facilitate analysis for the three dimen-

T . = . sjons of workplace, material and operation.

2
MATR B GGETH 42 SIINE IV GsOs 30 TOOM 11 100%  am 0% m
1

| Guaity Type Scap quantity » | Culty Dtk Gimersionsl Precsion, Gimeriarsl Srecision. .. + [0

Quality Details

A graphic and tabular view of the accumulated
quantities arranged according to quality charac-
teristics (rework and scrap reasons) for a se-
lectable period. The three variants of the report
facilitate analysis for the three dimensions of
workplace, material and operation.

aa wene - w - Quality Development

Wiorkplace: - « | Time: Week 3 2017 - Week 62017 + | [

o

A graphic and tabular view of the development
of accumulated quantities over time grouped ac-
cording to quality characteristics (yield, scrap
and rework quantities). The two variants of the
quality development report facilitate analysis for
the two dimensions of workplace and material.

s
o
2%

LIEY

Quality Details (Developrment per Workplace) B repon seuings «| M~
Workploce: -~ || Time: Wieek 2 2017 - Wieek 5 2117 v Qusliy Type Serap quantity » | Quality Detait - |30

Value

ity [% of total] v

Quality Details (Development)

A graphic and tabular view of the development
of accumulated quantities over time, arranged
according to quality characteristics (scrap and re-
work reasons) for a selectable period. The two
variants of the report facilitate analysis for the
two dimensions of workplace and material.

Week02 2017 sk 052017
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Hilist Quality Details (Workplace) BRG] repon sevings «

Hitlist of Quality Details

A graphic and tabular view of the quality reasons
(reasons for scrap and rework) for one or more
workplaces, sorted by frequency. The three vari-
ants of the report facilitate analysis for the three
dimensions of workplace, material and opera-
tion.

OPE (Overall View)

&
&
i

-8 o A graphic and tabular view of the production
process ratio, performance rate, quality and OPE
of the overall plant, individual products or orders
within a predefined period. The OPE describes

] the percentage of time of loss-free value addi-
T T T tion in relation to the lead time of one or more
production orders and thus the efficiency of the
production processes. It is calculated by multipli-
cation of production process ratio, performance
rate and quality.

. @& remeene - production Process Ratio (Overall View)

A graphic and tabular view of the throughput ef-
ficiency, process availability, setup reduction
- rate and production process ratio of the overall

plant, individual products or orders within a pre-

defined period. The production process ratio is

o calculated by multiplication of the three other
key figures.

s s - Order Analysis

Poormom e “ "7 Agraphic view of the operations of an order and
o """ " their operating states in a timeline chart. A tabu-
i lar view of the durations and key performance

. indicators of an order. It shows the production
time, processing time, execution time, lead time,
throughput efficiency, process availability, setup
s . reduction rate, production process ratio, perfor-
s mance rate, quality and OPE. Another tabular

view shows additional details about the individ-
ual operations of the order.
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Operation Analysis

A graphic view of one or more operations and
their operating states in a timeline chart. A tabu-
lar view showing details about the quantity out-
put, an actual/target comparison of the dura-
tions of individual operation segments and key
figures for the individual operations.

Scheduled Operating Time

A graphic view of the scheduled operating time
of one or more workplaces including the accu-
mulated operating hours for the selected period
and all selected workplaces.

Workplace Allocation

A graphic view of the workplace allocation of
one or more workplaces including the busy time,
scheduled operating time and the occupancy
rate, calculated as the quotient of the two time
values. The duration values are accumulated for
the selected period and all selected workplaces.

Workplace Availability

A graphic view of the workplace allocation in-
cluding the corresponding operating states of
one or more workplaces. It shows the produc-
tion time, processing time, busy time as well as
the scheduled operating time. The duration val-
ues are accumulated for the selected period and
all selected workplaces. It contains data on occu-
pancy rate, process availability, setup reduction
rate and availability. The latter is the product of
the first three key figures.
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Order Backlog

I A tabular overview of the pending orders and/or
2L _ ; ‘ the operations remaining to be processed. In ad-
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e — i i e ammeme e dition to the scheduled workplace, planned start
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ations.
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Operations in Progress

_Atabular overview of the currently registered
. oOperations, showing the operation phase and

Operations in Progress W Repon Setiings v

Workplace: - « | More.. [

001000200 000 |M52236. 17 om,

P ~ o e wmwss o wwme 0w Operating state of the workplace, start date and
w0 s e - mmes o time, anticipated remaining time, quantities pro-

duced so far and the time taken for setting up
and processing phases, production time and
downtime.
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Operations Completed

A tabular overview of the operations completed
within a selected period. Shows all operation-re-
lated details of planned dates, target duration of
individual operation phases and target quantities
for the actual dates, durations and quantities of
materials to be produced including actual/target
comparisons and various key performance indi-
cators.

Operation Details

A tabular view of selected operations including
all operation-related details of planned dates,
target duration of individual operation phases
and target quantities for the actual dates, dura-
tions and quantities of the material to be pro-
duced including actual/target comparisons and
various key performance indicators.

Maintenance Report

A graphic and tabular view of the SOC (sched-
uled operating time) degree and the proportion
of the unplanned maintenance within the overall
maintenance per workplace.

Maintenance Development

A graphic and tabular view of the development
of the SOC degree and the proportion of the un-

planned maintenance within the overall mainte-
e o oo o nance.
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Dashboards

Dashboards can be used to arrange reports and visualizations at will in a combined view.

o am = m m e e n m e e - esx B OEE Cockpit
1100 S

2t

Workplace availability shown as a time line and a
table combined in a dashboard together with the
overall views of availability and OEE.

ore e H
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Report Editor

The Report Editor makes it possible to create user-defined reports on the basis of predefined data
sources. This does not require any knowledge of SQL if only the data sources included in the package
are used.

Report Editor

In the Report Editor, you can configure user-de-
fined tables, pivot tables, bar and column charts,
ramp charts and timeline charts with user-de-
fined contents and filter criteria on the basis of
predefined views (data sources). A preview func-
tion is provided in the editor which enables the
user to verify the result immediately with real
data.

Online Visualization

Visualizations provide a clearly arranged real-time view of the current situation in production. The
View Editor offers a number of basic graphic elements to design your own visualizations according to
your requirements. These can be used in turn as group elements in other visualizations. The View Ed-
itor lets you define a freely configurable number of graphic layers which enable you to edit various
visualization components separately. Graphic basic and group elements can be assigned to the data
collected for a workplace in order to illustrate operating states and progress in production. Group
elements for the visualization of a single line or machine can be integrated into the shop floor layout
or any other background design so that a complete production shop can be visualized. You can use
any terminal device with a suitable Internet browser to display the visualizations, e.g. a tablet com-
puter or a large ANDON display.

Shop Floor

OMew  FLsi Gseings  Copy Deeie 3

B shom Foor Visatiation A visualization is composed of the basic ele-
ments of rectangle, line and text. It is also possi-
ble to include HTML pages, graphics or self-de-
fined group elements. You can integrate all
graphics in the formats supported by browsers
(MIME type). You can display a preview in the
editor as early as in the design phase in order to
see how the view will look like later and
whether the correct data are included.
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Visualization Editor

You can link the graphic elements to the data
existing in FORCAM FORCE™. This enables you,
for example, to create a machine element
which indicates the current operating state by a
specific color and shows the order currently
processed, operation start, operation status,
guantities already produced, etc. You can easily
copy other machine objects and use the mouse
to position them by drag-and-drop.

World Map

The views are created in a certain size and then
adjust automatically to the resolution and
width of the display screen used. This makes it
possible to create visualizations for 2.5" dis-
plays on smart phones as well as for large 40"
display screens.

Drill Down to Operating State History

Drill-down views make it possible to navigate
from the world view to individual plants and
shop floors, detail views of individual machines
and back. You can also include reports on indi-
vidual workplaces or shop floors into a visuali-
zation.
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Alarming and Auto Reporting
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When a preconfigured limit value is violated, an email is sent to predefined persons. These emails
may consist of static and dynamic text elements. The dynamic text part is updated with the appropri-
ate values from the data collection system when an alarm is triggered, for example, which order is
affected and how long the malfunction has existed. Auto reporting lets users receive specific reports

by email at regular intervals.

@
@

Alarming

In the Office Client, SQL statements addressing
the database and the data collected from pro-
duction can be configured with specific condi-
tions that will trigger an alarm. Furthermore, you
can specify persons and groups of persons who
will be notified by email about an alarm when it
occurs. You can define different templates for
the emails to be sent.

Auto Reporting

The Office Client includes an editor in which you
can select existing reports or dashboards (in-
cluded in the package or user-defined) and set a
time interval for sending these to the selected
recipients. You can also specify individuals or
groups of persons for this purpose.
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Scope of Functions

Reports

— Predefined and configurable logs for real-time views of the data collected from produc-
tion:
e Operating state log, workplace and operation related operating state timeline
chart — also relating to the current shift in real time

e  Workplace and operation-related quantity status diagram — also relating to the
current shift in real time

e Messages (overview of all messages)
e Shift book, shift log, daily log, quantity log — also relating to the current shift in real
time
= Overall Equipment Effectiveness (OEE):
e  OEE (overall view), OEE report and OEE development
= Availability analysis:
e  Status class report in the dimensions of workplace, material, order and operation
e Status class development in the dimensions of workplace and material
e Operating state report in the dimensions of workplace, material, order and opera-
tion
e Operating state development in the dimensions of workplace and material

e Hitlist of operating states including stoppage reasons (malfunction reasons) in the
dimensions of workplace, material, order and operation

e Overall view of availability including occupancy rate, process availability, setup re-
duction rate and availability

— Performance rate analysis:
e Operation related performance report, workplace related hit report and hit devel-
opment

= Quality analysis:
e  Workplace, material, and operation related quality report and quality details

e  Workplace and material related quality development and quality detail develop-
ment

e Workplace, material, and operation related hit list of quality details and/or scrap
and rework reasons

— Overall Process Efficiency (OPE):
e  Overall view of OPE including production process ratio, performance rate, quality

e Overall view of production process ratio including throughput efficiency, process
availability, setup reduction rate

e Order and operation analysis

= Resource allocation:
e Scheduled operating time

e  Workplace allocation
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e  Workplace availability

e  Shift schedule
Maintenance

e Maintenance report

e Maintenance development

e Stoppage reason development
Order overview:

e Order overview and order details

e  Order backlog

e  Operations in progress

e Operations completed

e Operation details
Self-defined reports created in the editor without needing SQL knowledge on the basis of
predefined data sources

Self-defined reports created in the editor using freely definable SQL statements address-
ing the database

Various types of diagrams, graphics and tables are available for report design

Automatic report mailing

Visualization

Cross-plant overall view of progress in production, the production-related states of the
current orders and the current operating states of the machines and lines

Virtual tour of the production facilities with navigation options ranging from an overall
view of all locations to a detailed view of individual workplaces:
e  Overview of plant locations

e  Overview of shops and production lines

e Detailed views of individual workplaces and machinery
Virtual real-time image of production:

e Visualization of the machine and line states

e Visualization of downtimes, indicating any stoppage reasons (lack of orders or ma-
terial, malfunctions)

e Visualization of malfunctions of the machinery, indicating malfunction reasons
e Real-time visualization of actual data: Cycle times, yield quantities, rework quanti-
ties including actual/target comparison, machinery operating times
Web-based application suitable for use with large-format screens, PCs and mobile de-
vices
The layout adjusts dynamically to the display screen size.

Objects are shown/hidden as appropriate for the user role. Allows different presentation
of views to different users (from version 5.4 and higher)

Easy creation of new views with drag-and-drop support
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— Several views (e.g. production line or shop floor layout) can be edited or applied inde-

pendently.

= WYSIWYG display during editing: When editing shop layouts and workplace views, these

are displayed in the preview in exactly the same way as at runtime.

— Separate logical and physical presentation of signals. The user does not need any

knowledge of the database structure.

= Import of visualization elements and background images supporting all common graphic

formats
— Embedding of web pages
— Reports can also be shown either as a table or as a chart within a view.

Alarming

Alarm Triggering

= Cyclic monitoring of any FORCAM FORCE™ data that may be used as triggers
— Email sending
= Freely definable recipients

— Email templates freely definable with static and dynamic text elements. Dynamic texts
are inserted using the FORCAM FORCE™ placeholder method (similar to self-defined re-

ports).

= Cyclic computation of values within a shift without affecting the runtime behaviour of

the visualization.

Alarm Mailing Triggers

— Duration of a specific operating state (preconfigured)

= Shift end

— Order status (status 1) of the workplace

— Workplace status (status 2) of the workplace

— Duration of a freely definable time base since shift start
— Yield quantity since shift start

— Scrap quantity since shift start

— Rework quantity since shift start

— Total quantity since shift start

— Yield quantity since shift start according to a time base
— Scrap quantity since shift start according to a time base
— Rework quantity since shift start according to a time base
— Total quantity since shift start according to a time base
— Calculated target quantity according to a time base

Auto Report

— Cyclic generation of reports
— Mailing of reports as PDF files to freely definable email recipients and groups
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