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Introduction: Output Viewer

Introduction: Output Viewer

Once you have defined a process and built a model, you are ready to begin making important decisions based upon
the resulting simulation data. To help you make the most of the data collected during your simulation, ProModel tools
come with a powerful easy to use Output Viewer. The Output Viewer allows you to view your data numerically in
spreadsheet format or graphically through a variety of charts. Output Viewer comes with the following ProModel

applications:
e Process Simulator
e ProModel
¢ MedModel

e ServiceModel
When your simulation is completed, you are prompted to view the output results with the following message.

Simulation Complete =

6 Do you want to see the results?
| Yes ! | Mo

Click Yes to view your simulation results from the ProModel Output Viewer. If you select Yes, Output Viewer
automatically launches itself and organizes and displays the data gathered during simulation. The first view of Output
Viewer provides a predefined set of four charts and the Scoreboard.
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Using the Output Viewer Ribbon

Using the Output Viewer Ribbon

When the Output Viewer is launched, the following ribbon appears.

L

Tables Column | Location Resource  Entity Location Location Resounce Time Histogram Entity Location
* Chars~ Single Cap Multi Cap =  Piot Count State

Summany Utifization State Time Series

i E B EHEEHC i 2

Click on the ribbon tabs: File, Charts, Export, Design, Layout, or Format to access the features and functionality
offered in Output Viewer. Then click on the desired icon or component in the various ribbons to create charts, modify
chart options, export data to Excel, take screen shots, or modify your chart's appearance.

The basic application interface consists of the Output Viewer Ribbon, Filter Options panel, and Report View.

Main ribbon tabs Context Sensitive ribbon tabs
i 24 et Foois - '_' .-

| tL

Output

TR EERRE K Viewer
'Iablﬂ (m..-rm ocation Resouwrre  Entity  Lombon  Location i
Single Cap Musi Ca Crarz~ Mot Cout  State
Sum o Tirre= S
o M Filter Options [T bdcyles
; panel
o Baceline
o | One Clperator
o Thres Operators _
4| Twa Cperatars Beaning (Beseline] -
Beanng {One Operabor) -
Bearing (Three Operatars) -
Bearing (Two Operators) -
Cog (Basefine)
Cog (One Operator)
Type to sean B "B Cog (Three Operators) -{|
Items & Cag (Two Operaton)
¥ Bearing Pallet {Basefing] -
| Blank Paliet {Orie Operator)
.;;“L Pabiet (Theee Opevators) -
;H:Fﬂ Pallet [Two Dperators) -
Reject (Baehing) |
Ragect (Dne Operabor) —
Reject [Three Operators) <
Type to sean £ %
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There are three main tabs and three context-sensitive tabs in the Output Viewer.

Main ribbon tabs:

e File on page 39 - Accesses Output Viewer files and data sources
e Charts on page 45 - Accesses all tables and charts
e Export on page 99 - Provides the ability to export charts in various formats

Context-sensitive ribbon tabs:

e Design on page 105- Offers different color palette options for your charts
e Layout on page 107 - Offers options for changing the layout and appearance of your charts
e Format (Charts) on page 126 - Offers options for formatting the text of your chart

Different context-sensitive ribbon tab options are available based upon the chart that is selected as the active report.

Note: If there are no charts selected as the active report, the context-sensitive ribbon tabs (Design, Layout,
and Format) will not appear in the ribbon.



Using the Report View

Using the Report View

When you first access the Output Viewer both the Filter Options panel and Report View space are empty (unless it
was launched after a simulation, or a Report View file — PMOV — was loaded). Click on a chart in the Charts ribbon
and it will automatically be added to the active report, if empty, or to a new Report View. To add a chart next to an
existing chart (or set of charts) in a report, click on a chart in the Charts ribbon and drag the chart into the Report
View of the existing chart.

fﬁ‘hﬂ_u—rw = | 4+ -
Il 8
H Baswiivie [ Or Operator [ Thes Operators [l Two Oparators
: — =
75.00-1

Total Exits

Inl

Blacdk Cog Pall=t Reject

Adding New Reports

To add a new report to the Report View space, click on the [+] to the right of the last report tab and a new empty
report appears. Then click on a chart icon in the Charts ribbon that corresponds to a chart you would like to appear in
the empty report.

.] Add Mew Report I

You can also click on a chart in the Charts ribbon and a new report is automatically generated with that chart in a new
Report View.
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Deleting Reports

To delete a Report View, click on the [x] located on the Report View tab.

Report2 @ oh

gy P
e
A

Accessing Reports

To access an existing report, click on that report’s tab. You can also click on the down arrow [ ¥] located at the top
right in the Report View space and a list of all reports will appear. Select a report.

Naming Reports

Double-click on a report name in a Report View tab to select the text. Then type the desired name for your report.

10



Using the Report View

 Changing a Report Title x | < B pouble-click to

| E Entity States - Baseline. [kl ERC LU L

I I I I 1 I I ] I I I 1 ] I I I I |

Bearing —

Cog

Pallet —

'I'r-r'rr'r

0 5 10 15 20 25 30 35 40 45 50 55 60D 65 70 75 BD B85 90 95 100
Percent

You can also cut, copy and paste the report name. Double-click on the tab, then right-click and the following context
menu is available.

Maximizing Charts (Full Screen Mode)

Click the maximize button, located on the top right of the chart window title bar, or double-click the chart window title
bar to expand the chart to full screen. To exit full screen mode, click the [x], double-click the chart window title bar, or
press [ESC].

Note: If the chart is not maximized, clicking the [x] will remove the chart from the Report View.

Removing Charts from a Report View

To remove a chart from a report, click the [x] located on the top right of the chart window title bar.

11
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Moving Charts within a Report View

When you have several charts in one Report View, to move or reposition a chart, click on the chart window title bar
and drag the chart.

\ esource States - Bascline X1}

|.rsu[nun= [ =% Trewed Touse [T % Treeeed To Park [l 6 idie [l % Down

Four charts
in one

Core FAS o FAShng —
Adp B0 2 - Entity States - Baseline or

AirTest 1 —

[ % InMove Logee [[] % Wabng [ % Ln 04
. 3] AR Yl ¥

0 10 20 30 &) 50 G0 70 BO OO0 100 oy ——
— s T

ArTest 2 - g

The chart will be temporarily removed from the Report View. Move it to a new position in the report by dragging and
dropping it onto a placement marker.

Note: If the chart is dropped into an invalid space, the chart will return to its original placement in the Report
View layout.
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Click on chart
window title bar of
the chart you wish to
move and drag to

the desired location.
When placement
marker appears,
release
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Moving Charts into a Different Report View

To move a chart from one Report View into another Report View, click on the chart window title bar and drag the
chart.

S| Four charts in |
a single
Report View

Click on the
chart window

drag

G

——

1 Continue to
e ﬁ_ | | drag fo 8 new
oo ISR Report View

T Drag tha
—T report over the
placement
marker in the

Mek .

I nsim § 5 benteme B iiare 6 ne B |

e T AR BE L e L o

The chart is temporarily removed from the Report View. Now drag the chart icon over the desired Report View tab.
Hover over the tab until the Report View becomes active, continue to drag the chart icon into the new Report View
and drop it on a placement marker.
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e —— e —
[ T LT 1 1] 8 e
— = = :
| & Fingle = - T
| chart in ?he — I | Thethree
=l | new Report ] i remaining charts
- View T i B ietieng
d | E— et
- T
g

& Ll
ey b iy

I :..-L | 4 | -I.
I . [®ihim Brbmtio 8 anriis Bam Bate

Note: If the chart is dropped into an invalid space, the chart will return to its original placement in its original
Report View.

Right-click Menu

After a chart has been created, you may make layout and formatting changes to the chart. Right-click anywhere on
the chart and the following menu appears.

=] Legend 3
Data Table

|na| Data Labels 3

Gridlines »

(] Auis Titles 3

Note: Not every chart will offer every right-click option shown here, some may be disabled or not included in
the menu.

The following options are available via the right-click menu.

* Legend on page 16

» Data Table on page 17

» Data Labels on page 18
» Data Markers on page 20
* Gridlines on page 21

* Axis Titles on page 22

15
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Legend

Right-click in any chart and select Legend' from the context menu and the following submenu appears.

= Legend b Mone
Data Table ¥ | Top
|n| Data Labels [ Right
Bottom
[ Gridlines ’ Left
(&) Auis Titles >

Select the position where you would like your legend to appear; choices are none, top, right, bottom, and left. Below
are examples of the legend location for top, right, bottom and left.

ko ram - Nassline {Groupsd. Rep) Rl Himtamram - Exarline (5 muped . Bepa] nx
bl
B it B Bone ) Qe Cortads | 0T FeLian] [l vedeore B e Cunas [l
& . L . : 1
LN b |
B - | } | 1 |
e Legend on tap | |
| ~ T 1 — — — 1 | Mg octine
e I gy G Conanis
- e 2 cos pen paeT
T M s hra
-y i B Locs Conbenty
I e Lustenta
E - are W rare oo
e
4% e I = _| it
ws T o | s S|
Fo
ure == ==
i i |
] ] . ST TP [T
i L e fA FFL-T5E 133 11 M LT I I3Ie INlb - LG I3z W 10 Ik
TIbEnqravm - Manelire {Gro i Reps) R = ns
TS |
N
. -
T
5 ([ &
[ | ] | |
T-1258 | LLS1- 1584 | LM 130 18002316 3316 - 37G
O I LI L | o R ﬂ ﬁ |
M gyt I B g G Contonits [ G0 PR BT I ceds v I Lond G 1Y . U s | Lo o 1 TR
L il | - T 1159 - 154 1980 - 2306

L An explanation that identifies the patterns or colors that are assigned to the data series or categories in a chart.
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Data Table

Right-click in any chart and select Data Table?. from the context menu.

=)  Legend 3
+ | Data Table

|na| Data Labels 3

Gridlines 3

(]  Auis Titles »

The associated data table appears in the chart view. Unselect data table to remove it from the chart view.

[ % In Move Logic [ % Waiting [ % In Operation [ % Blocked

Bearing —

Cog —

Pallet —

Reject —

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

Percent
Data Tab —— —
O % In Move Logic 0.02) 12,54 12,88
e —] % Waiting 95.55| 5.28 |4736| 580
M 5 In Operation 6342 | 092 | 62.83
B 5 Blocked 443|1876|5173| 1870

2 A data table is a visual representation of labeled columns and rows of the data. Data tables generally present numerical data
inside of a grid format.
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Data Labels

Right-click in any chart and select Data Labels® from the context menu. A submenu will appear. The submenu will
vary based upon the chart you are modifying.

Legend g
Data Table
[5d Data Labels > None
k W | Center
Gridlines 3 Inside End
El Axis Titles 4 Inside Base
Outside End

Select the chart location where you would like your labels to appear; choices are none, center, inside end, inside
base, outside end.
_Entity Costs - Total Cost Entity Costs - Total Cost Bx

BOOO) — oo+—— 1 Data Labels:
Inside End

Total Cost

000
Cog

 Entity Costs - Total Cost nx

1000.00

sl I g Data Labels: Data Labels:

Gi0h -~ Outside End

Total Cost

200,00 —

20

0o

Cog Repect

Data label options vary from chart type to chart type, additional chart data label options are as follows:

® Data labels are lables that further explain or clarify the data in a chart.

18
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Using the Report View

[E]

B B E

Axis Titles

Legend
Data Table
Data Labels
Data Markers

Gridlines

Time Piot - Bearing Que Contents

1‘17“

Tuﬂ?:

5Laa

Select the chart location where you would like your labels to appear; choices are none, above, right, below, and left.

. 3
1§ 3903 Data Labels:
= :
20,00 - —
10,00 -
.00 BO0 1000 1200 1400
Hours
e /- Data Labels: )
i . . Below |8
= 20002302 3
3 i e 634 [ N ha—
(2 180 e R 259246
. | |
B.00 .00 10,00 1200 1400 600 E.0D 10,00 12.00 14.00
| Howurs —

19



Output Viewer User Guide

Data Markers

Right-click in any chart and select Data Markers* from the context menu.

=] Legend k
Data Table
loi|  Data Labels 3

+ | Data Markers k
@] Gridlines *

] pis Titles r

Select data markers and the associated data markers appear for all series in the chart. Unselect data markers to
remove them from the chart. In the example below data markers are selected and visible.

@ Baseline

—

Datamarkers on

2 2.0 o > & &

Va

; ! ; ! Hel
5.0 6.00 .00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00

Hours

* Data Markers indicate the data points of the chart.
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Gridlines

Right-click in any chart and select Gridlines from the context menu. The following submenu appears.

Legend »
Data Table

|58 Data Labels *

| V| Data Markers

Ai| Gridiines N

in]  Axis Titles »

From the submenu, select Y Axis and Y axis grid lines will appear in your chart. Select X Axis and X axis grid lines
will appear. Unselect them to remove grid lines from the chart. In the example below, both X and Y axis grid lines are
selected and visible.

2.00—

1.80

1.60

1.40

1.20

1.00

Count

0.80

060

.40

020

000
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AXis Titles

Right-click in any chart and select Axis Titles from the context menu. The following submenu appears.

Jl'_uil Legend R ' -
|__ﬂ Data Lapels C
J Drata Marikers

Data Table

'_rg] Gridlines ,
|_r!~_J AoisTites ¢ | ¥ Aads
Display Title
Titie: Value
¥ Axis
[Display Tlile

Tithe Howrs

From the submenu, select Display Title for the axis title you want to appear in your chart. Unselect the title and it will
be removed. If axis titles are selected, you can edit their text. Click in the appropriate title field to edit the axis title.

T Hot_Basclies vy ez e T Pk Bascie (g, heps) an
— Plmarire) Do Cryveerin s _ncl Confers ;m!'.'-:ld.h] [—Hl-l'qﬂﬂ'.'mh . Lol Camiwrb an:ﬂ'wl'l'l'-l
anm | ks i

] i
ST o l

: |
oLh o =
WL
TON

Y Axis title has been

edited and X AxXIS tide |

has been unselected
g 50 as not fo display

Bmuanid of produst

g7 1
2. — F | il
m | 'ij vl | l
TR LY : h.ag
P T e, e | & Lus
INA0 IROD THAD THED 18320 1N 1N

430 2HAD 1480 153D 1560 1600

If you wish to revert back to the default text for an axis title, click the arrow on the right of the title field.

¥ Axis

Dispilay Title
Title: This is the new titig I\?
X s | Defoutt Text
Dispiay Title __h:er! e text back 10 the defau i
Title: Hours
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Hover Over Series in Charts

Hover over a series in a bar, line, Gantt, or pie chart and details associated with the series display in a tooltip.
Two examples are shown below.

)

%% Waiting
Bearing (Baselineg)
95.55

Bearing Que Contents
Range: 20 - 30
20 - 30 (15.15%
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Using Filter Options

Using Filter Options

For every chart generated there are specific associated filter options. These filter options automatically appear in the
Filter Options panel on the left side of the Output Viewer once a chart is selected. The example below shows some of
the filter options available.

Filter «

<

Scenarios

Items

<

<

Columns

<

Statistics

L3

Options

All of the other chart filter options available from Output Viewer are listed below. Not all filter options are available for
every chart type. Click each filter option for more information.

e Scenarios on page 27

e Data Display on page 29
e |tems on page 31

o Columns on page 32

o Statistics on page 32

e Options on page 36

e States on page 38

Minimize and Expand Filter Options
You can minimize the Filter Options panel to provide more room for your Report View.

Click [<<] to minimize.

Filter “«

Click [>>] to expand.

25
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You can also drag the edge of the Filter Options panel to decrease or increase the panel size.

Filter

Click on
center of
splitter bar to
increase or
decrease
Filter Options
panel size

Bowman Order
Boyd Order To Tit
Calender

Calgary Order

Chack Min

Type fo search.. L

MR

E/

Search Filter

For some filter options, a search filter appears at the bottom. This allows you to quickly find a specific scenario or
variable name, or reduce the list of items if it is too large. To filter what is listed, type characters and numbers or
complete or partial words, which are contained in the item name. The list will show only those items containing that

27

text.

= e
| I ypa o s2arch...
|

Click on the funnel icon to limit the list to only those items that are selected.

Iems -4 Items
4 | Locabomns a Locations
[7] Bezring u= Canbenis & [=] Baanng Que Contents
[&] Lot Comtents [ Loe1 Corterts icon _agaln
B e to bring all
Click on funnel 4 [ Variables items back
icon to limit [ avg cycltime to view
search to what is ET:L;“ PRT
oy &
shown in the chart [ TamaL eosT
[(total time accum
[Jwar i
|'|:.'~.- fo smarch. 2 Iil__" |_|."c fer s, 0 ."rj
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Scenarios

All of the scenarios with simulated output for a given model are listed. If data sources from other models have been
added, their scenarios will also be added to this list (see Adding Data Sources for more information). The first
scenario listed (Baseline) is selected by default when creating a new chart in a Report View. Check the box next to

those scenarios you would like to appear in the chart. Uncheck those scenarios that you would like to remove from
the chart.

Scenarios =

| BEaseline
Cne Operator
Three Cperators
Two Operators

ype to search. Jollh 4

Replication: < Average =

Period: < Awverage >

When multiple replications and periods are run in your simulation, the Replication and Period options shown above
will be available in your Filter Options panel.

Select which replication you would like to appear, or if you would like an Average of the replications or All replications
to appear in your chart.

Replication: 5 )

Period: | = Average >
< Al =
1

2
3
4
¥
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[ % In Move Logic [0 % Waiting M % In Operation M % Blocked

Cog (One Operator, Rep. 1) 5
Coq (One Operator, Rep, 2) +

This chart

Cog (One Operator, Rep, E‘.-j— ':'::I-hD'U.'IJE all
replications and

i i0S
Cog (One Operator, Rep, 4) - scenarno

Coq (One Operator, Rep, 5) -
Cog (Two Operators, Rep, 1)
Cog (Two Operators, Rep, 2}
Cog (Two Operators, Rep, 3] -
Cog (Two Operators, Rep, 4)

Cog (Two Operators, Rep. 3) -

O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 BOD 85 90 95 100
Percent

Period

Select which period you would like to appear, or if you would like an Average of the periods or All periods to appear in
your chart.

Period: < fAverage = |'
< Average > | &

< Al = H

.
|u:lb:l‘-Jd'\Ln-hLﬂM|-
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Data Display

The Data Display filter option only displays for Time Plot and Entity Count Time Series charts. The specific options
the data display filter shows depends upon the chart selected and how the simulation was run (i.e. time only based,
weekly time based, or calendar data based). For Time Plots, you can group the data by periodic average which
allows you to define a specific period of time over which the values logged within that period will be averaged and
reported. For Entity Counts, you can group the data by periodic sum which allows you to define a specific period of
time over which the values logged within that period will be summed and then averaged across replications. A
simulation that runs for eight hours with a period defined as two hours, will result in four averaged data points.

Note: When multiple replications are run, the replication with the fewest number of periods reported will
determine how many periods to compare across replications and display in the chart.

Data Display =

Grouping: Periodic Average

Interval: Hourly

Click the Grouping drop-down and select Periodic Average (or Periodic Sum for Entity Count charts) or None.
Selecting None will display the actual data as it was written during the simulation.

Note: Depending upon the number of data points written, selecting None could cause the Output Viewer to
take a long time to display or possibly fail to display some series.

Grouping: Periodic Average ..‘

Perindic Average
MNone

Int=rval;

You can also select the time interval for the chart data. Click the Interval drop-down and select from Hourly, Daily,
Weekly, or Custom.

Intarval; Hourly

Ttems | Hourly
Daily

Statistid Weekly
Custom

Note: Monthly, quarterly, and yearly are available as interval options for calendar based simulations.

If you select the custom interval, another drop-down appears in which you may specify a time interval not found in the
interval options.
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Additional Data Display features are available for histograms.

Data Display
Bar Width: Auto

o

Auto
Custom

You can set the bar width for the bars in your chart. Select Auto and Output Viewer will set the appropriate bar width.
Select Custom and you can define the bar width you desire.

|HH. a
- Scenarios
[#] Baseline
| || One Oparatar M B=aring Que Contents M Locl Contents  |7] Receive Contents
| [£] Three Operatars 100 [
| [E]Twe Gperators ] Histogram with |
i Data Display
R option bar width
] set at 40
0% ]
-
S0
Type fo seger i B A
| Rephcation: < Grouped >
. Data Display =(lfl| **
| Bar Width: Custom i o
A
Mems = ™
 Statistics E 0%
_ Options # || J
]
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ltems

Iltems are the locations, resources, entities, variables, etc. available for displaying within a selected chart. Click the

check box next to an item in the list and it will be added to the chart. Unselect a check box to remove an item from the
chart.

Note: Pressing the Shift key while clicking on a box will check or uncheck all boxes in the list.

Ttems =

F Locations
[]Bearing Que Contents
[ Locl Cantents
[ ] Receive Contents
F Variables
[]avg cycltime
[]COST PER PART
[]cycle time
[] TOTAL COST -
[]total time accum

D WIP (&

When you access a column chart an additional Statistics option becomes available under ltems on the Filter Options
panel.

Items s y
Statistic:  Total Exits fa
Beari| Entity Summary

Blank Total Exits

Cag Current Quantity In System

Pallet Awverage Time In System

) Average Time In Move Logic
Rejeq Awverage Time Waiting
Awverage Time In Operation
Average Time Blocked

Column charts can only display one statistic at a time, Use the Statistic drop-down in the Filter Options panel to

select which statistics to display in the column chart selected. In this example, Total Exits is the default and Average
Time Waiting is another option you can select.
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" mm-hﬁw ax Entity States - % In Move Logic ax
= ==
. — 1| p— y
60.00—| - l e
: | | 20,00 - LG
S| | | Entity States i ! 18.00 =
% In Move L
7 o9 16.00 ~
. % Waiting o
§ 4000 = § 19,00~
= In DOperation -
§ % Blocked £ 1200~
30.00 — T
E & 1000
# : £ aoo— -
20,00 — i il ) ]
E.00 —
] a )
i) 4.00 — % In Operation
2.00 %% Blocked
e T | G N .
Empty HC Full BC114 Full HC Maant crdar Emptly HC Full BC114 Full HC Maint order
Columns

When you select a table all of the corresponding columns for the table appear. Click the check box next to a column
and it will appear in the table. Unselect a check box to remove an item from the table.

Columns b3

[#] Bcenario
Replication
Period

[#] Hame

[7] Explicit Exits
[#] Total Cost

% Total Cost

Statistics
For Table, or Entity Count Histogram, a Statistics option appears in the Filter Options panel.

Histogram Statistics

A histogram is a bar chart showing values that fall into specific ranges. Histograms for time-weighted data (the
contents of a location) show the ranges as a percentage of the total simulation time. Histograms for observation
based data (cycle times) show the ranges as a percentage of total observations. Select from the Statistics options to
indicate on the histogram the following information.

Maximum: The maximum value found in the time series data across all replications.

Mean: Time-weighted: The sum of the values, multiplied by the time at that value, divided by the overall simulation
length.

Mean: Observation based: The sum of the values divided by the total number of observations.

Median: The numeric value separating the upper half of the data distribution from the lower half.

Minimum:The minimum value found in the time series data across all replications.

Mode: The range of values that occurs most frequently.
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Percentile 75%: The 75th percentile is the value (or score) below which 75 percent of the data distribution can be
found during the simulation.

Percentile 25%: The 25th percentile is the value (or score) below which 25 percent of the data distribution can be
found.

Histogram - Bearing Que Contents ak|

|.B.meln= = Winkrum 20 == Madmom S == Mean 4005 == Median 133 == Fercendls 75% ;45 - Pemerile 25% 0 31 |
L 75
W — = & Percentile
| —

Fo L |

WIE

15

e

5h

%

Click the check box next to the statistic you would like to see in your chart. Click in the Percentile check box and
specify a percentile you would like to see in your chart. Unselect check boxes to remove statistics from the chart.

Statistics

[ ] Maximum

[ ]Mean

[ ] Median

] Minirmum

[ ]Made

[] Percentile: o
[[] Percentile: %

Time Plot Statistics

Time plots show performance values as they occur over time. This allows you to see trends and spikes in activity as
the simulation progresses. Time plots can only be displayed, if the user has selected Time series as the statistics
type for elements of model.

Note: can only be viewed for series with multiple replications.

Average: The sum of the average values, for each interval, divided by the number of replications.

Minimum: The minimum of the replication average values for each interval

Maximum: The maximum of the replication average values for each interval

Confidence Intervals: Depending on the degree of precision required in the output, you may want to determine a
confidence interval for the output. A confidence interval is a range within which you can have a certain level of
confidence that the true mean will fall. For example, if the 90% confidence level for the average contents of a location
is calculated to be between 75.5 and 80.8, we would then be able to say that there is a .90 probability that the true
mean contents of the modeled location (not of the actual location) falls between 75.5 and 80.8.
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Click the check box for the statistic you would like to see in your chart.

Statistics

[] Average

[ ] Minirnum

[ ] Maximum

[]595.5% Confidence Interval
[]55.5%: Confidence Interval
[]55% Confidence Interval
[]498% Confidence Interval
[]55% Confidence Interval
[]50% Confidence Interval
[]85% Confidence Interval
[]80% Confidence Interval

Fortunately, ProModel provides convenient facilities for conducting experiments, running multiple replications and
automatically calculating confidence intervals. You must still decide, however, what types of experimentation are
appropriate.
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Entity Count Statistics

Entity Count charts show entity throughput (exits) as it occurs over time. This allows you to see trends and spikes in
activity as the simulation progresses.

Note: Filter Option Statistics can only be viewed for series with multiple replications.

Average: The sum of exits in each periodic interval over all replications, divided by the number of replications.
Minimum: The minimum number of exits, comparing replications, in each periodic interval.
Maximum: The maximum number of exits, comparing replications, in each periodic interval.

Confidence Interval: Shows the confidence level for each periodic interval. A confidence interval is a range within
which you can have a certain level of confidence that the true mean will fall. For example, if the 90% confidence level
for the average throughput in a periodic interval is calculated to be between 4.12 and 6.68, we would then be able to
say that there is a .90 probability that the true mean throughput of the modeled entity (not of the actual entity) falls
between 4.12 and 6.68.

mm;:! = -

Coumnt

5-6 6-7 7-8 -9 9-10 10-11 11-12 12-13 13-14 14 -15

Howurs

Click the check box for the statistic you would like to see in your chart.
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Statistics &
O] Average

[ Minimum

[ Maximum

[[]99.9% Confidence Interval
[[]99.5% Confidence Interval
[[]99% Confidence Interval
[] 983 Confidence Interval
[]95% Confidence Interval
[]90% Confidence Interval
[ 855 Confidence Interval
[ 803t Confidence Interval

Options
For table and column charts, you can select a time unit in which to view your data. By default, time values are shown

in the time unit the simulation was run in, but you may choose to have your data shown in seconds, minutes, hours,
days, weeks, months or years. For charts that display Scheduled Time, an additional time unit option is available.

Options &
Schedule Time Unit: Hours

General Time Unit: | Minutes

Seconds
Mimutes
Hours
Days
Weeks
Months

Years

Click the Time Units drop-down and select from; seconds, minutes, hours, days, weeks, months, or years.

Note: Output Viewer will approximate months and years. One month is equal to 30.43685 days, while one
year is equal to 365.2422 days.
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Histograms

Histograms also provide the option to show discrete labels or not.

Options &
Discrete Labels

Select the Discrete Labels check box to see discrete labels. or unselect the check box to show regular labels.

Histogram - Bearing Que Contents (Grouped. Reps) o x

B Bazeline

M Baseline

Discrete
Labels are
used in this
chart
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States

Location State Time Series chart will include a States filter option containing all of the applicable states. You can
unselect the check boxes for those states you do not want to appear in your chart.

States &
Blocked

Down

Emphy/Tdle

Operation

Setup

Up

Waiting
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Output Viewer Main Ribbon Tabs
curs | moot |

The Output Viewer main ribbon tabs are:

e File on page 39 - Accesses Output Viewer files and data sources
e Charts on page 45 - Accesses all tables and charts
e Export on page 99 - Provides the ability to export charts in various formats

File

Click the File tab for file related options. Your Output Viewer must be associated with one or more data sources in
order to provide charts and reports for you to view. The File tab allows you to start a new Output Viewer file (.pmov),
open an existing one, or save Output Viewer files which contain charts and Report Views you create. It also provides
access to loading additional output data source files into Output Viewer. If you have opened the viewer from a
simulated model to view model results, any data sources associated with the model are automatically loaded into the
Output Viewer. If you have previously saved an Output Viewer file for your model, the file will be automatically loaded
at the conclusion of your simulated run. If you open Output Viewer by itself and not from another ProModel
application, no data sources will be loaded. Follow these steps to load a data source.

If you open Output Viewer from ProModel or another ProModel application it is available with, before running a
simulation, the following window appears.

Eupart -
—1 | —x - e [ o

lim B B E§EE EEEI @ &

STy Wil e Erate

Mo data source has been loaded.
You meed al least ong data sowce o view reporis.

From this window you can open Output Viewer files or add data sources to a new Output Viewer file.
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| apaut. | | € Eot Output Viewer |

How to Open and Save Output Viewer Files

1. Select File > Open and an Open File dialog appears. Browse to a valid pmov file.

2. Click Open to open an output viewer file or Cancel.
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i I

Mew
Cipen

Save

Data Sounces  »

WZTGQC D

3. After you have created some charts and reports, you can choose Flle > Save As to save your reports in an
Output Viewer file (.pmov).

How to Add Data Sources to an Existing Output Viewer File
A user might want to add more data sources to an existing file to compare two different models' results or to compare

results from several different iterations of a particular model. Different models are useful when different scenarios
require changes beyond simple scenario parameter values.

1. Click Add Data Source.

Data Sources
[ew
i Add Data Source
Open
Loaded Da‘h\snun:!s
Save [# WFg_cost Baseiine T;

[ |

"=

y

Vi

-

| g I3 wrg_cost.One Operator

S Save As =
l& VE L I3 Mrg_comt Trres Operstors

[# Mrg_cost.Two Operatars
Data Sources & -

M kdfm et Barsiina

About.. | | 3 Exit Output Viewer

2. The standard Windows file Open dialog appears.
3. Select the RDB file you would like to add as your new data source.
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wu“, o gllen » Desktop » Models » v|.“’-r! Segrch Models

Organize = Mew folder == 9
ol Faiis Mame D Date modified Type
BB Deskiop Js PM GLE 11/18/2009 353 PM  File folder
& Downloads | [ Mfg_cost 10/14/2010 1:29 PM  ProModel Output ...
“| Recent Places
E
B Libisives Scler:hl_ﬁlr_
. to preview.,
E'I Documents
J' Music L
[E=| Pictures
M videos
B Camniter il 2 Bl | ’
File name: Mfg_cost - [Dutp-ﬂ”m Files (".pmov) "]
[ Open [v] [ Cancel |

4. Once selected, it will be added to your existing data. The example below shows the addition of the Orders-
Baseline Case.rdb to the Mfg. cost data.

5. You can then select the appropriate items to add to your tables and charts. In the example below Cntr, Cntr2,
PickList and Truck have been added to the Entity States chart item options.

tams from
new data
SoUrce

42



Output Viewer Main Ribbon Tabs

How to Remove Data Sources

Hover over a loaded data source and a red [X] appears.

File "
; |
Data Sources I
J New |
= g Add Data Source
7 Open :

Loaded Data Sources

Save # (@ Mig costiessing =

bl

— 3 Mitg_cost.One Operatar
= Save A= =
i 3 Mig_cost.Thres Operators

3 Mig_cost.Two Operators
Data Sources  # -

H nits sssl Bneains

About.. | | M Exit Output Viewsr

Click the red [X] to remove the data source from the Output Viewer.

About

Click About and the following information about Output Viewer displays, including the version number.

&% About Output Viewer

COutput Viewer
Version 4.0.0.438

{© 2010 ProModel Corporation
All rights reserved.

Warning: This program is protected by copyright law and international treaties.
Unauthorized reproduction or distribution of this program, or any portion of it,
may result in severe civil and criminal penalties, and will be prosecuted to the
maximum extent possible under the law.

K

Click OK to close this window.
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Exit Output Viewer

Select Exit Output Viewer and the Report Viewing application closes.

j Recent Documents
Mew
1 Mg caost
~
|r 7 Qpen
b s«
= Save As
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Charts

When you access Output Viewer directly from another ProModel application, the Charts tab is the first thing you will
see. After you run your simulation, Output Viewer automatically generates a default Report View of charts. You can
create additional reports from the charts available via the Charts ribbon shown below.

Cﬂarts Export
him B Es E3ES 5 E§ © M g B2

Tables Column @ Location Resource | Entity Location Location Resource Pie Time Histogram Entity Location
Charis = Single Cap Multi Cap Charts = Plot Count State
Summary Utilization State Time Serjes

Click on any chart in the ribbon and the chart and its associated filter options appear in the Report View.

e Summary

e Tables on page 46 - more options provided

e Column Charts on page 65- more options provided
o Ultilization

e Location Utilization Chart on page 82

e Resource Utilization Chart on page 83

o Entity State Pie Chart on page 90

e Location Single Capacity State Chart on page 86

e Location Multi-Capacity State Chart on page 87

o Resource State Chart on page 88

e State Pie Charts on page 89- more options provided
e Time Series

e Time Plot on page 95

e Histogram on page 96

e Entity Count on page 97

e Location State (over time) on page 98
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Tables

The tables in Output Viewer provide a spreadsheet-like chart of a model's summary or basic statistics. Tables enable
you to view many statistics across multiple scenarios all at once. Click Tables and the following drop-down menu of
available tables will appear.

Entity -
e B N %
. " % Faled
Summany Stabed Costs Arvha
Location
o ‘B E ‘X %
 Single Cap  Muti Cap E
Sommany States States wp Conts
Resource
Summany States Costs
WVariable
Surmmary
Crther
0 - 2 o
Simuiation Mode : -
info Logs Enries  SCOfEDCAN E

Click on any of the tables listed and that table and its associated filter options appear in the Report View. Click on
each table listed below for more information.
e Entity
e Entity Summary Table on page 48
e Entity States Table on page 49
e Entity Costs Table on page 50
o Entity Failed Arrivals Table on page 51
e Location
e Location Summary Table on page 52
e Location Single Capacity States Table on page 53
e Location Multi-Capacity States Table on page 54
e Location Setup Table on page 55
e Location Costs Table on page 56
e Resource
e Resource Summary Table on page 57
o Resource States Table on page 58
e Resource Costs Table on page 59

e Variable
e Variable Summary Table on page 60
e Other

e Simulation Information Table on page 61
e Logs on page 62

¢ Node Entries on page 63

e Scoreboard on page 64
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Note: The default time units used in the table will be one unit greater than the unit selected in the Simulation
Options dialog box. For example, if you select Minutes in Simulation Options, the time displayed in the table
will be in Hours. You may also notice that Day is the last option available in Simulation Options, in which

case the time unit will be in weeks for the table.

Replication and Period Columns

Tables in Output Viewer provide a spreadsheet-like chart. Each table includes a Replication and Period column. If
you run only one replication and period in your simulation, these columns will contain a "1" as shown in the example
below. However, if you run several replications or periods, these columns will allow you to view statistics for certain

replications or periods.

Filter © Heportts ® | o) -
scenarios i Bkl

Tharines £ | Comat - 5 O 5 Cumant Duantky | Lerags Time Everace Time I Ayerags THTE Berrzae Time In | Averane Time

vy | Rl Podnl | flatm | Tobal Exbe | 3 g In Systee (Min) | Hoem Logic [Mind Waling {Min) | Cperabion {Min) | Blocked {Min)

Columas ]
[ !umin: 1 1 Deanng &0,00 64,00 28,09 0.0 = .00 1206
[=] Scenaria |

i Fepzation |Bassine 1 1 Elaric 0.0 7.0 0.0 o 0 o.00 0.00
[ Pt |Bamtiine i £ng 46,00 200 TR.ER T 4.10 .26 14.58

] Name | X

= |Borsshne 1 1 Falm 11,06 2400 105,18 HEL 1.7 .00 ]
[#] Total Exats

il T |

[ urme quaskry 1f)| [Dasshne 2 1 Regect il 000 614 as: 220 ] 14.24
[#] Evwmrmge Time In ! -. R e =

eplication and

[ over st Time In w P .

[B] &verage Time W Period columns are

[ frverage Time dn i in every table

[E] &etrzai: Time Bl

Since in this example, the Replication and Period columns contain 1's, you can remove them from your table by un-
checking the box next to these columns in your Columns option in the Filter Options panel.

— = i = I
Soenarios g ||
Ltz=ms ¥ I it ] (150
Calumns 2
= a | | |Bas=lne  B=snrg
E Pl cation Bl
[ Pamcd Cog
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[ Mwerage Time Wa
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Tokal Exfs
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2,00 ot
2.00 10818
0,00 TE14
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Entity Summary Table

Click on the Tables drop-down and select Summary in the Entity group.

Entity
| | |
e E B %
Summary States Costs aFa_Ie_d
AlTIvals

Output Viewer User Guide

A table is generated, showing entity summary data for only those entities that have exited the system, and contains

the following columns of information.

ittty Sumesany
: . oy , - (P e Tirm n
Sawche  Palut nm L LK.L% 1%
| Tmrsina M=rk nm .00 an0 nm
Zaseine  Cog 50 200 TIEE M
owschie  Fjal aum v M. [FH
P b Me=nrreg L 4,00 mias nny

a e

LK b
nm nm
3 1453

Scenario: The scenario to which the data applies. In this example only the baseline is shown.

Name: The entity name.

Total Exits: The number of entities that completely exit the system either through the EXIT routing or when they are
joined, renamed, or combined. In some cases, entities also exit the system when you use the SPLIT AS, UNGROUP,

or ROUTE statements.

Current Quantity In System: The total number of entities remaining in the system at the time the simulation ends.

These are entities that have not exited.

Average Time In System: The average total time the entity spends in the system.

Average Time In Move Logic: The average time the entity spent traveling between locations, including any delays

incurred in move logic.

Average Time In Waiting: The average time the entity spent waiting for a resource or another entity (to join or

combine). Also includes time waiting in queue behind a blocked entity.

Average Time In Operation: The average time the entity spent processing (i.e., WAIT or USE statements) at a

location or traveling on a conveyor/queue.

Average Time Blocked: The average time the entity spent waiting for a destination location to have available

capacity.
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Entity States Table

Click on the Tables drop-down and select States within the Entity group.

Entity
| | |
e | LE, e U
Summary States Costs ﬂFa.!E_d
AlTIvals

A table is generated, which shows entity conditions for those entities that have exited the system, and contains the
following columns of information.

Entity States I
Scenario | Mame | % Im Move Logic | 9 Waiting | % In Operation | % Blocked
| Baszline  Bearing 0,02 95.55 0.00 4,43
' Baszline  Blank 0.00 0.00 0.00 0.00
Baseline  Cog 12.54 528 63.42 18.76
i Baszline  Pallet 0.00 47.36 0.92 51.73
| Baseline  Reject 12.88 5.60 62.83 18.70

Scenario: The scenario to which the data applies.
Name: The entity name.

% In Move Logic: The percentage of time the entity spent traveling between locations, including any delay time
incurred in move logic.

% Waiting: The percentage of time the entity spent waiting for a resource, a WAIT UNTIL condition, another entity to
join or combine, or behind other entities. (100% - (minus) Sum of %’s for all other states.)

% In Operation: The percentage of time the entity spent in processing at a location or traveling on a conveyor/queue.
If an entity is on a conveyor behind another entity which is blocked because the next location is unavailable, the time
the entity spent behind the other entity is considered in Operation.

% Blocked: The percentage of time the entity spent waiting for the next location to become available.
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Entity Costs Table

Click on the Tables drop-down and select Costs within the Entity group.

Entity
| ] ]
0 B B B
Summary States Costs h ﬁFa .IE_d
AlTIVals

The following table is generated, which lists cost data for entities in the simulation, and contains the following
columns of information.

Entity Costs =k
| Scenario | Mame | Explict Exits | Total Cost | 9% Total Cost
Baseline  Bearing 0.00 0.00 0.00
Baseline  Blank 0,00 0,00 0,00
Baseline  Cog 45.00 671.54 7181
Baseline  Pallet 11.00 0.00 0.00
Baseline  Reject 20.00 263.57 23.19

Scenario: The scenario to which the data applies.
Name: The entity item name.

Explicit Exits: The number of entities that have explicitly exited. Whenever an entity exits the system, it is an explicit
exit except in the following cases; when an entity JOINS, permanently LOADS, or COMBINES with another entity, it
implicitly exits the system, and is reported as an exit in the Entity Activity report. However, for costing purposes,the
entity did not explicitly exit, but its costing information was added to the entity it was JOINED, permanently LOADED,
or COMBINED with.When an entity temporarily LOADS onto a base entity or GROUPS with another entity, and the
entire LOADED or GROUPED entity exits the system, the original entity implicitly exits the system, and is reported as
an exit in the Entity summary table. However, for costing purposes, the original entity did not explicitly exit, but its
costing information was added to the entire load or group.

Total Cost:The cumulative entity cost, or the sum of costs incurred at all locations the entity passed through + the
sum of all costs incurred by use of resource + initial cost + any IncEntCost

% Total Cost: Refers to the entity’s percentage of the sum of all entity costs.
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Entity Failed Arrivals Table

Click on the Tables drop-down and select Failed Arrivals in the Entity group.

Entity
- .__i P —! - ...._i ._._i
e B B %
Failed
1 - = (o
Summary States Costs Kok h

A table is generated, which identifies the number of entities that failed to arrive at a specific location due to insufficient
capacity, and contains the following columns of information.

Failed Arrivals =0
Scenario | Name | Location | Total Failed
Scenaricl Entityl Locl 4,00
Scenaricl Entity2  Locl 3.00
Scenaricl Entity2  Loc2 5.00

Scenario: The scenario to which the data in the row applies.
Name: The entity name.
Location: The location where entities may have failed to arrive.

Total Failed: The total number of entities that failed to arrive at a specific location due to insufficient capacity during
the simulation.
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Location Summary Table

Click on the Tables drop-down and select Summary in the Location group.

Location
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A table is generated, which summarizes statistics gathered during the simulation that apply to all locations, and
contains the following columns of information.

Location Summary ox
| Scenario | Name Scheduled Time (Hr) | Capacity | Total Entries | Average Time Per Entry (Min) | Average Contents | Maximum Contents | Curmrent Contents | % Utilization |
;Baselir!e Receive 10.00 2.00 13.00 92.31 2.00 2.00 2.00 100.00 .
|Baseline  NC Lathe 1 10.00 1.00 34.00 12.54 0.71 1.00 1.00 71.04
Baseline  NC Lathe 2 10.00 1.00 34.00 16.51 0.54 1.00 1.00 93.57 .
|Baseline  Degrease 10.00 2.00 53.00 1146 1.30 2.00 2.00 54.95 .
|Baseline  Inspect 10.00 1.00 66.00 4.29 0.47 1.00 0.00 47.22 .
|Baseline  Bearing Que 10.00 100.00 110,00 213.81 39.20 64.00 64.00 39,20 .
|Baseline  Loct 10.00 5.00 72.00 41.67 5.00 5.00 5.00 72.02

Scenario: The scenario to which the data in the row applies.
Name: The location name.

Scheduled Time: The total amount of time the location was scheduled to be available. (Excludes off-shift time, break
time, and scheduled downtimes.)

Capacity: The capacity defined for this location in the model.

Total Entries: The total number of entities that entered the location, not including entities arriving to be joined and
loaded. Entities split, unloaded, or ungrouped from another entity at a location do not count as additional entries.
Arriving entities that have been previously grouped or loaded to form a single entity only count as one entry.

Average Time Per Entry: The average time each entity spent at the location. This time may include partial times
from the beginning and end of the actual run time.

Average Contents: The average number of entities at the location.

Maximum Contents: The maximum number of entities which occupied the location over the course of the simulation.
Current Contents: The number of entities remaining at the location when the simulation ended.

% Utilization: The percentage of capacity occupied, on average, during the simulation.

Cumulative Occupancy Time x 100

Capacity x Scheduled Time
Cumulative Occupancy Time refers to the sum of the clock time each entity spends at a location for processing.
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Location Single Capacity States Table
Click on the Tables drop-down and select Single Cap States in the Location group.

Location

O CExE LR ¥
Single Cap | Multi Cap
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Setup Costs

A table is generated, which lists the percentage of time single capacity locations spent in various states during the
simulation, and contains the following columns of information.

Location States (Single Cap)
Scenario | Name Scheduled Time (Hr) | % Operation | % Setup | % Idle | % Waiting | % Blocked | % Down
.BESE"FE MC Lathe 1 10.00 16.35 0.00 25.13 25.65 29,00 3.83
Baseline  NC Lathe 2 10.00 15.85 0.00 512 41.8% 34.75 1.31
Baseline  Inspect 10.00 46.84 0.00 52,78 0.38 0.00 0.00

Scenario: The scenario to which the data in this row applies.
Name: The location name.

Scheduled Time: The total amount of time the location was scheduled to be available. This value is now in decimal
format, not truncated. (Excludes off-shift time, break time, and scheduled downtimes.)

% Operation: The percentage of time the location was processing an entity.
% Setup: The percentage of time the location spent in setup in order to process the entities.
% lIdle: The percentage of time no entities were at the location, but the location was not down.

% Waiting: The percentage of time the location was waiting for a resource, another entity, or a WAIT UNTIL
condition in order to begin processing or move to the next location. Any delays in processing move logic (even WAIT
statements) are counted as waiting and include JOIN, LOAD, and MATCH statements.

% Blocked: The percentage of time entities spent waiting for a freed destination.

% Down: The percentage of time the location was down as the result of unscheduled downtimes. This does not
exclude the possibility of overlap with any of the previous three states.
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Location Multi-Capacity States Table
Click on the Tables drop-down and select Multi Cap States in the Location group.

Location

O B LEN ¥
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A table is generated, which lists the percentage of time multi-capacity locations spent in various states, and contains
the following columns of information.

Location States (Multi Cap)

Scenario | Mame Scheduled Time (Hr) | 9 Empty | 9% Part Occupied | % Full | %6 Down
Baseline  Receive 10.00 0.00 0.00 100.00 0.00
Baseline  Degreass 10.00 0,00 70,11 29.85 0.00
Baseline  Bearing Que 10.00 0,00 100,00 0,00 0.00
Baseline  Locl 10.00 0.00 0.00 100.00 0.00

Scenario: The scenario to which the data in the row applies.
Name: The location name.

Scheduled Time: The total amount of time the location was scheduled to be available. This value is now in decimal
format, not truncated. (Excludes off-shift time, break time, and scheduled downtimes.)

% Empty: The percentage of time the location had no entities.

% Part Occupied: The percentage of time the location has entities, but was not filled to capacity (100% of time -
Y%Full - %Empty).

% Full: The percentage of time the location was full to capacity with entities.

% Down: The percentage of time the location was down as the result of unscheduled downtimes. This does not
exclude the possibility of overlap with any of the previous three states
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Location Setup Table

Click on the Tables drop-down and select Setup in the Location group.

Location

- =r == = |
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Sumrmary Setup Costs

A table is generated, which lists the percentage of time locations spent in setup, and contains the following columns
of information.

| Location Setup

Scenario | Mame | Entity | Total Setups | Average Time Per Setup (Min)

Locsetup  Locl Entitya 5.00 15.86

LocSetup  LocZ EntityE 5.00 24.82

Scenario: The scenario to which the data in the row applies.

Name: The name of the location where the setup downtime occurred.

Entity: The item that was setup at a location.

Total Setups:The number of times this location/ entity combination resulted in a setup downtime.

Average Time Per Setup: The average time the location was down for each setup downtime.
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Location Costs Table

Click on the Tables drop-down and select Costs in the Location group.

Location
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A table is generated, which lists various costs for each of the model locations, and contains the following columns of
information.

Location Costs o

Scenario | Name Operation Cost | % Operation Cost | Resource Cost | % Resource Cost | Total Cost | % Total Cost |
Baseline  Receive 0.00 0.00 0.00 0.00 0.00 0.00
Baseline  NC Lathe 1 32.70 12.13 34.25 20.B8 66.95 l.S.—‘rqé
Baseline  NC Lathe 2 33.25 12.35 35.31 21.53 68.61 15.82
Baseline  Degreass 110,00 40.79 0.00 0.00 110.00 25.36

I Baseline  Inspect 93.68 34.74 04,45 57.55 188.13 43.33;
Bassline  Bearing JQue 0.00 0.00 0,00 0.00 0.00 D-'Jﬁ
Baseline  Locl 0.00 0.00 0.00 0.00 0.00 0.00

I Baseline  SUM 269.67 100.00 164.01 100.00 433.68 100,00 ;

Scenario: The scenario to which the data in the row applies.

Name: The location name.

Operation Cost: Operation Cost = (Active Operation Time * Rate) + (Any IncLocCost)
% Operation Cost: Refers to the location’s percentage of the sum of all operation costs.
Resource Cost: Resource Cost = (Utilization * Rate) + (Times Used * Cost per use)

% Resource Cost: Refers to the location’s percentage of the sum of all resource costs.
Total Cost:Total Cost = (Operation Cost + Resource Cost)

% Total Cost: Refers to location’s percentage of the sum of all location costs.
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Resource Summary Table

Click on the Tables drop-down and select Summary in the Resource group.

Resource
8k @ 3
Summnary States Costs

A table is generated, which lists various resource summary statistics regarding the model, and contains the following
columns of information.

Summary c

Scenario Mame | Units | Scheduled Time (Hr)  Work Time (Min) = Number Times Used = Awerags Time Per Usage (Min) | Average Time Travel To Use (Min) | Average Time Travel To Park (Min) | % Blocked In Travel = % Utilization
Baseline Celiop 1.00 560.52 20 2.54 0.15 0.00 0.00 93.42
One Operator Celiop 1.00 10.00 560.52 208.00 2.54 0.15 0.00 0.00 93.42
Three Operatars. Cellop 3 30.00 984.61 355.00 267 0.10 0.00 0.00 54.70

‘Threa Operators Callop.1 1 10.00 346.39 122.00 2.74 0.10 0.00 0.00 57.73
| Three Operators Cellop.2 1 10.00 33423 118.00 2.73 0.11 0.00 0.00 55.71
Thres Operators Cellop.3  1.00 10,00 303.98 115.00 2.54 0.10 0.00 0.00 50,88
Two Operators  Celiop 2 20.00 986.14 361.00 2.54 0.18 0.00 0.00 82.18
Two Operators | Cellop.1 1.00 10.00 486.80 191.00 236 0.18 0.00 0.00 81.13
Two Operators  Celiop.2 1.00 10.00 499.34 170.00 2.75 0.18 0.00 0.00 83.22

Scenario: The scenario to which the data in the row applies.
Name: The resource name.
Units: The number of units defined in the Resources module for that resource.

Scheduled Time: The total amount of time the resource was scheduled to be available. (Excludes off-shift time,
break time, and scheduled downtimes.)

Work Time:The total amount of time the resource was in use.

Number Times Used: The total number of times the resource has been acquired to transport or process an entity or
to service locations or other downed resources.

Average Time Per Usage: The average time the resource spent transporting or processing an entity, or servicing a
location or other resource. Includes any pickup and drop-off time as well as any blocked time while in use.

Average Time Travel To Use:The average time the resource spent traveling to a location or other resource to
transport or process an entity, or to service a location or other resource. Does not include any pickup time, but does
include any blocked time. (This information is not available if your model does not have dynamic resources.)

Average Time Travel to Use = Total Time Travel to Use / (divided by) Number of Times Used

Average Time Travel To Park:The average time the resource spent traveling to either a park node or a downtime
node. (This information is not available if your model does not have dynamic resources.)

% Blocked: In Travel Blocked In Travel The percentage of time the resource was unable to move to a destination
because the next path node along the route of travel was blocked (occupied by another resource). (This information
is not available if your model does not have dynamic resources.)

% Utilization: The percentage of time the resource spent traveling to be used, transporting or processing an entity, or
servicing a location or other resource.

% Utilization = (Total Travel to Use Time + Total Time In Usage) / (divided by) Total Scheduled Time
Note: ProModel reports resource groups and multi-unit resources both by unit and collectively. The

collective unit (aggregate) report for a resource totals the first three fields and averages the last five fields
discussed above.
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Resource States Table

Click on the Tables drop-down and select States in the Resource group.

Resource
8 Ex %
Summary States Costs

A table is generated, which lists information regarding each resource and how much time it spent in each condition,
and contains the following columns of information.

Resource States
! SCenario Mame Scheduled Time (Hr) | 9% InUse | % Trevel To Use | % Travel To Park | % Idle | 9 Down .
Baseline Cellop 10.00 88.15 5.27 0.0 6.58 0.00
"D!'I-E Operator Cellop 10.00 838.15 5.27 0.00 6.58 0.00
EThree Operators Cellop 30,00 52.67 2.03 0.00 45.30 0.00
;Three Operators CellOp.1 10.00 55.67 2.07 0.0 42,27 l:l.ﬁi}.
iThrEE Operators CellOp.2 10.00 53.62 2.08 0.00 44.29 0.00
iThree Operatars Cellop.3 10.00 43,72 1.95 000 4934 0.00
:TWD Operators  CellOp 20.00 76.50 5.68 0.00 17.82 I:I.-[-‘G.
iTWD Operators CellOp.1 10.00 75.16 5.58 0.00 13.87 0.00

| Two Operators  Cellop.2 10.00 77.84 5.38 0.00 16.78 0.00

Scenario: The scenario to which the data in the row applies.
Name: The resource name.

Scheduled Time: The total amount of time the resource was scheduled to be available. (Excludes off-shift time,
break time, and scheduled downtimes.)

% In Use: The percentage of time the resource spent transporting or processing an entity, or servicing a location or
other resource that was down. This also includes deposit time.

% Travel To Use: The percentage of time the resource spent traveling to a location or other resource to transport or
process an entity, or to service a location or other resource. This also includes pickup time. (This information is not
available, if your model does not have dynamic resources.)

% Travel To Park: The percentage of time the resource spent traveling to a path node to park or traveling to its
downtime node. (This information is not available if your model does not have dynamic resources.)

% Idle: The percentage of time the resource was available but not in use.
% Down: The percentage of time the resource was unavailable due to unscheduled downtimes.
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Resource Costs Table

Click on the Tables drop-down and select Costs in the Resource group.

Resource
£ R
Summary States Costs

A table is generated, which provides summary cost statistics for resources, and contains the following columns of

information.
| Resource Costs

Scenario Name Units | NonUse Cost | % NonUse Cost | Usage Cost | % Usage Cost | Total Cost | 9% Total Cost
| Baseline Cellop 1.00 13.16 100,00 186.36 100.00 199,52 100.00
| One Operator  CellOp 1.00 13.16 100.00 186.36 100.00 199,52

Scenario: The scenario to which the row of data applies.

Name: The resource name.

Units: The number of resource units used in the simulation.

NonUse Cost: NonUse Cost = (1-% Utilization) * Scheduled Time * Rate

% NonUse Cost: Refers to the resource’s percentage of the sum of all nonuse costs.

Usage Cost: Usage Cost = (% Utilization * Scheduled Time * Rate) + (Times Used * Cost per use)
% Usage Cost: Refers to the resource’s percentage of the sum of all resource usage costs.

Total Cost: Total Cost = Usage Cost + NonUse Cost

% Total Cost: Refers to the resource’s percentage of the sum of all resource costs.
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Variable Summary Table

Click on the Tables drop-down and select Summary in the Variables group.

Variable

—

SEEE

Summany

A table is generated, which contains summary data for all of the variables collecting statistics in the model, and
contains the following columns of information.

'U'lri.ﬂlbim', ax|

i SCenarno MName Total h'..'-?::. Avprage Teme Per C hange (Min WimiEmum Valve | Maxmum Valee | Cumrent Yalue AVEragE Value I!
i Baceline avg cycltime 4500 1258 34.04 34.57 3437 }13H
E Bazsline COET PEA PART 46,00 1258 14, 14,60 1454 1455
: Hassline wie 17.00 137 10,00 20,00 16040 15 I:Iﬂ
E-:lne Operator  avg oycltime 46.00 1238 jana 3457 437 J—I-:hgll
I One Dperator  COST PER PART 45,00 1258 1444 1460 1454 14 ".-i
i-:lnl.‘ Dperatar  WIF 7700 7 1000 20,00 1600 '.‘E-E'E:
EThree Operators avg cychirme 79,00 TAal 23,78 2631 25.59 Z‘E.-‘-?.i
iThrE& Operators COST PER PART 79,00 T4l 10,97 1182 1158 1L 5||
iThIBd Operatars WIP 132,00 d.44 11,00 21,00 2100 '_E.Slﬂ.é
[ I p

Scenario: The scenario to which the data in the row applies.

Name: The variable name.

Total Changes: The total number of times the value of the given variable changed during the simulation.
Average Time Per Change: The average time a given variable remained at any one value.

Minimum Value: The lowest value of the variable during the simulation.

Maximum Value: The highest value of the variable during the simulation.

Current Value: The final value of the variable when the simulation ended.

Average Value: The average value of the variable during the simulation, the calculation varies based on whether the
variable is time weighted or observation based.
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Simulation Information Table

Click on the Tables drop-down and select Simulation Info. in the Other group.

Other
Simulation Node
Info Logs Entries Scoreboard

A table is generated, which contains information about warm-up and simulation start, and simulation end times. It also
lists scenario parameters and what their values were for the given scenario. Each column represents a different
scenario. The table contains the following rows of information.

Simulation Info B x|
Mame Baseline | One Operator | Three Operators | Two Operators
Avg. Warmup Duration (Hr) 3 5 5 5
Avg. Simulation Duration (Hr) 10 10 10 10
Cost per CellCperator 20 20 20 20
Cost per Machine 20 20 20 20
Mumber of Operators 1 1 3 2

Run Date: The specific date and time the simulation ran.

Avg. Warmup Duration (Hr): The amount of initial time the simulation spent in a warmup state. No statistics were
gathered during this time. The time unit used is one unit longer than defined in the Clock Precision field of the
Simulation Options dialog.

Avg. Simulation Duration: The average time in simulation.

Simulation Parameters: All successive rows will list any scenario parameters
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Click on the Tables drop-down and select Logs in the Other group.
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A table is generated, which lists summarized statistics of all log entries as defined by the user, and contains the

following columns of information.

Scenanic | Name EEEI:IF‘?;?IGFE-
f Bassline  Logl 2.00
: Baseline  LogZ 9,00
: Baseline  Log3 2.00

Scenario: The scenario to which the row applies.

Name: The name of the log.

Minimum Value | Maximum Value

Average Valus
4.00

11.00

20.00

Number of Observations: The number of log entries that occurred during the simulation for the given Log.

Minimum Value: The minimum log entry value during the simulation for the given Log.

Maximum Value: The maximum log entry value during the simulation for the given Log.

Average Value: The average value of all log entries during the simulation for the given Log.

Note: Log statistics are set up by the user with a LOG statement to track the time entities spend between any

two points in the model.
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Node Entries

Click on the Tables drop-down and select Node Entries in the Other group.

Other
Simulation Logs Mode h Sroreboard
Info Entries

A table is generated, which lists summary statistics for all entries into the given node on the specified path network,
and contains the following columns of information.

Node Entries ax
Goenaric | Mame | Mode | Total Entries | Blocked Entries
Baseline  CellMat N1 67.00 Q.00
Baseline  CallNst N2 70,00 Q.00
Baseline  CellNat N3 105.00 Q.00
Baseline  CellMet N4 99,00 Q.00
Baseline  CellMat NS 66,00 Q.00
Baszline  CellMat N& 171.00 Q.00
Baseline  CellMat N7 161.00 0.0:0

Scenario: The scenario to which the row of data applies.

Name: The path network name.

Node: The node name.

Total Entries: The total number of times that a resource entered the path node.

Blocked Entries: The total number of times a resource tried to claim a path node occupied by another resource.

Note: Statistics are only collected and shown for non-passing path networks; other types will not display
anything in the table.

63



Output Viewer User Guide

Scoreboard

Click on the Tables drop-down and select Scoreboard in the Other group.

Other
— | — | — | — |
Simulation MNode
Info -os Entries sl

The scoreboard reports basic overall system information and contains the following columns of information.

Scoreboard
Scenario | Mame | Total Exits | Average Time In System (Min) | Average Time In Operation (Min) | Awerage Cost
Baseline  Bearing 46.00 285.69 0.00 0.00
Baseline  Blank 0.00 0.00 0.00 0.00
Baseline Cog 46.00 77.68 49,28 14.60
Baseline  Pallet 11.00 109.19 1.00 0.00
Baseline  Reject 20.00 76.14 47.84 13.18

Scenario: The scenario to which the row of data applies.

Name: The entity name.

Total Exits: The total number of exits.

Average Time In System: The average time a given entity was in the system during the simulation.
Average Time In Operation: The average time a given entity was in operation during the simulation.

Average Cost: The average cost of a given entity during the simulation.
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Column Charts

Column charts display vertical bar charts for columns of data found in the tables. These charts are an excellent way
to visually compare the different items in your tables. They are also helpful for organizing data attractively for
presentations. To generate any one of the column charts, select the desired chart from the drop-down.
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Click on the chart name listed below for more information about that chart.

e Entity
e Entity Summary Column Chart on page 66
o Entity State Column Chart on page 67
e Entity Costs Column Chart on page 68
e Entity Failed Arrivals Column Chart on page 69
e Location
e Location Summary Column Chart on page 70
e Location Single Capacity Column Chart on page 71
e Location Multi-Capacity States Column Chart on page 72
e Location Setup Column Chart on page 73
e Location Costs Column Chart on page 74
e Resource
e Resource Summary Column Chart on page 75
o Resource States Column Chart on page 76
e Resource Costs Column Chart on page 77

e Variable
e Variable Summary Column Chart on page 78
e Other

e Logs Column Chart on page 79
¢ Node Entries Column Chart on page 80
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Entity Summary Column Chart
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This bar chart shows entity summary data collected during the simulation. All scenarios can be displayed in the chart,
however this example shows only the baseline. Column charts can only display one statistic at a time. This example
shows Total Exits. Use the Statistics drop-down in the Filter Options panel to select other statistics.

Statistic: Total Exits Wl |
[+] Beari ] Entity Summary h l
Elank] Total Exits

E| Cog Current Quantity In System
E‘ Palled Average Time In System

Ras Awverage Time In Move Logic
| Rejed

Awverage Time Waiting
Awverage Time In Operation
Ayerage Time Blocksd

Total Exits: The number of entities that completely exited the system either through the EXIT routing or when they
are joined, renamed, or combined. In some cases, entities also exit the system when you use the SPLIT AS,
UNGROUP, or ROUTE statements.

Current Quantity In System: The total number of entities remaining in the system at the time the simulation ended.
These are entities that have not exited.

Average Time In System: The average total time the entity spent in the system.

Average Time In Move Logic: The average time the entity spent traveling between locations, including any delays
incurred in move logic.

Average Time In Waiting: The average time the entity spent waiting for a resource or another entity (to join or
combine). Also includes time waiting in queue behind a blocked entity.
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Average Time In Operation: The average time the entity spent processing (i.e., WAIT or USE statements) at a
location or traveling on a conveyor/queue.

Average Time Blocked: The average time the entity spent waiting for a destination location to have available
capacity.

Entity State Column Chart
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This chart shows the percentage of time an entity spent in various states during the simulation. Column charts can
only display information about one state at a time. This example shows % In Move Logic. Use the Statistics drop-
down in the Filter Options panel to select other states.

Statistic: % In Oparation ’_*

[¥] Beari Entity States
[#] Blank % In Mowve Logic
Coa | % Waiking

% In Operation
| Pallz
. % Blocked

% In Move Logic:The percentage of time the entity spent traveling between locations, including any delay time
incurred in move logic.

% Waiting: The percentage of time the entity spent waiting for a resource, a WAIT UNTIL condition, another entity to
join or combine, or behind other entities. (100% - (minus) Sum of %'s for all other states.)

% In Operation: The percentage of time the entity spent in processing at a location or traveling on a conveyor/queue.
If an entity is on a conveyor behind another entity which is blocked because the next location is unavailable, the time
the entity spent behind the other entity is considered % in Operation.

% Blocked: The percentage of time the entity spent waiting for a the next location to become available.
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Entity Costs Column Chart
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This chart shows cost data collected during the simulation. Column charts can only display one statistic at a time.
This example shows Explicit Exits. Use the Statistics drop-down in the Filter Options panel to select other statistics.

Statistic:  Explicit Exits =

[#] Beari Entity Costs
Blank{  Explict Exits
Cog Total Cost

7] palles %% Tatal Cost

Explicit Exits: The number of entities that have explicitly exited. Whenever an entity exits the system, it is an explicit
exit except in the following cases:When an entity JOINS, permanently LOADS, or COMBINES with another entity, it
implicitly exits the system, and is reported as an exit in the Entity Activity report. For costing purposes, the entity did
not explicitly exit, but its costing information was added to the entity. When an entity temporarily LOADS onto a base
entity or GROUPS with another entity, and the entire LOADED or GROUPED entity exits the system, the original
entity implicitly exits the system, and is reported as an exit in the Entity Summary table. For costing purposes, the
original entity did not explicitly exit, but its costing information was added to the entire load or group.

Total Cost: The total cost equals cumulative entity cost, or the sum of costs incurred on all locations the entity
passed through + the sum of all costs incurred by use of resource + initial cost + any IncEntCost

% Total Cost: This refers to the entity’s percentage of sum of all entity costs.
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Entity Failed Arrivals Column Chart
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This chart shows the total number of failed arrivals, or the number of entities that failed to arrive at the specific
location due to insufficient capacity.
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Location Summary Column Chart

Locl Loc2

This chart shows location summary data collected during the simulation. Column charts can only display one statistic
at a time. This example shows % Utilization. Use the Statistics drop-down in the Filter Options panel to select other
statistics.

Statistic: % Utilization |

[#] Loct Location Summary

Loc? Scheduled Time
Capacity
Total Entries
Average Time Per Entry
Average Contents
Maximurn Contents
Current Contents
%% Utilization

Scheduled Time: The total amount of time the location was scheduled to be available. (Excludes off-shift time, break
time, and scheduled downtimes.)

Capacity: The capacity defined in the location’s module for this location.

Total Entries: The total number of entities that entered the location, not including entities arriving to be joined and
loaded. Entities split, unloaded, or ungrouped from another entity at a location do not count as additional entries.
Arriving entities that have been previously grouped or loaded to form a single entity only count as one entry.

Average Time Per Entry: The average time each entity spent at the location. This time may include partial times
from the beginning and end of the actual run time.

Average Contents: The average number of entities at the location
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Maximum Contents: The maximum number of entities which occupied the location over the course of the simulation.
Current Contents: The number of entities remaining at the location when the simulation ended.
% Utilization: The percentage of capacity occupied, on average, during the simulation.

Cumulative Occupancy Time x 100

Capacity x Scheduled Time
Cumulative Occupancy Time refers to the sum of the clock time each entity spends at a location for processing

Location Single Capacity Column Chart
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This chart shows the percentage of time single capacity locations spent in various states during the simulation.
Column charts can only display one statistic at a time. This example shows % Operation. Use the Statistics drop-
down in the Filter Options panel to select other statistics.

Statistic: % Operation |8
[#] Locl Location States (Single Cap)
Loc2 | Schedulad Time
9% Operation

% Setup

%% Idle

%% Waiting

%% Blocked

%% Down
—_— )

Scheduled Time: The total amount of time the location was scheduled to be available. This value is now in decimal
format, not truncated. (Excludes off-shift time, break time, and scheduled downtimes.)
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% Operation: The percentage of time the location was processing an entity.
% Setup: The percentage of time the location spent in setup in order to process the entities.
% ldle: The percentage of time no entities were at the location, but the location was not down.

% Waiting: The percentage of time the location was waiting for a resource, another entity, or a WAIT UNTIL
condition in order to begin processing or move to the next location. Any delays in processing move logic (even WAIT
statements) are counted as waiting and include JOIN, LOAD, and MATCH statements.

% Blocked: The percentage of time entities spent waiting for a freed destination.
% Down: The percentage of time the location was down due to unscheduled downtimes.

Location Multi-Capacity States Column Chart
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This chart shows the percentage of time multi- capacity locations spent in various states during the simulation.
Column charts can only display one statistic at a time. This example shows % Part Occupied. Use the statistics drop-
down in the filter options panel to select other statistics to display.

Statistic: % Part Occupisd ’14 ‘ ” ‘l
[] Eearif Location States (Multi Cap)
[¥] Degard Scheduled Time
Loct | = Emety

) % Part Occupisd
| Recei
%% Full

%o Dioven

Scheduled Time:): The total amount of time the location was scheduled to be available. (Excludes off-shift time,
break time, and scheduled downtimes.)
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% Empty: The percentage of time the location had no entities.

% Part Occupied: The percentage of time the location has entities, but was not filled to capacity.
(100% - %Full - %Empty).

% Full: The percentage of time the location was full to capacity with entities.

% Down: The percentage of time the location was down as the result of unscheduled downtimes. This does not
exclude the possibility of overlap with any of the previous three states.

Location Setup Column Chart

Locl - Entityh Loc2 - Entity8

This chart shows setups data collected during the simulation. Column charts can only display one statistic at a time,
this example shows Average Time Per Setup. Use the Statistics drop-down in the Filter Options panel to select other
statistics to display.

Statistic:  Awerage Time Per SetLI:
[#] Lact Location Setup

Loc? Total Sstups
Average Time Per Setup

Total Setups: The number of times this location/ entity combination resulted in a setup downtime.

Average Time Per Setup: The average time the location was down for each setup downtime.
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Location Costs Column Chart
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This chart shows location cost data for each location collected during the simulation. Column charts can only display
one statistic at a time. This example shows Total Cost. Use the Statistics drop-down in the Filter Options panel to
select other statistics to display.

Statistic:  Total Cost lTh

Operation Cost: Operational Cost = (Active Operation Time * Rate) + (Any IncLocCost)
% Operation Cost: Refers to the location’s percentage of the sum of all operation costs
Resource Cost: Resource Cost = (Utilization * Rate) + (Times Used * Cost per use)

% Resource Cost: Refers to the location’s percentage of the sum of all resource costs
Total Cost: Total Cost = (Operation Cost + Resource Cost)

% Total Cost: Refers to location’s percentage of the sum of all location costs
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Resource Summary Column Chart

This chart shows resource summary data collect during the simulation. Column charts can only display one statistic at
a time. This example shows % Utilization. Use the Statistics drop-down in the Filter Options panel to select other
statistics.

Statistic: 9% Utilization IE| E

[#] Celcy Resource Summary

E cello Units

[7] calio Scheduled Time
Work Time

Celo MNumber Times Used
Average Time Per Usage
Ayerage Time Travel To Use
Average Time Travel To Park
%% Blocked In Travel

Tesd | % Utilization

Units: The number of units defined in the Resources module for that resource.

Schedule Time The total amount of time the resource was scheduled to be available. (Excludes off-shift time, break
time, and scheduled downtimes.)

Work Time: The total amount of time the resource was in use.

Number Times Used: The total number of times the resource was acquired to transport or process an entity or to
service locations or other downed resources.

Average Time Per Usage: The average time the resource spent transporting or processing an entity, or servicing a
location or other resource. Includes any pickup and drop-off time as well as any blocked time while in use.
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Average Time Travel To Use: The average time the resource spent traveling to a location or other resource to
transport or process an entity, or to service a location or other resource. Does not include any pickup time, but does
include any blocked time. (This information is not available if your model does not have dynamic resources.)

Average Time Travel to Use = total Time Travel to Use / (divided by) Number of Times Used

Average Time Travel To Park: The average time the resource spent traveling to either a park node or a downtime
node. (This information is not available if your model does not have dynamic resources.)

% Blocked In Travel: The percentage of time the resource was unable to move to a destination because the next
path node along the route of travel was blocked (occupied by another resource). (This information is not available if
your model does not have dynamic resources.)

% Utilization: The percentage of time the resource spent traveling to be used, transporting or processing an entity,
or servicing a location or other resource

% Utilization = (Total Travel to Use Time + Total Time In Usage) / (divided by) Total Scheduled Time

Resource States Column Chart
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This chart shows the total amount of time each resource and spent in each condition. Column charts can only display
one statistic at a time. This example shows % In Use. Use the Statistics drop-down in the Filter Options panel to
select other statistics.
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Statistic: % In Use W‘
[#] celio Resource States
[] celio Scheduled Time
Flceio| % InUse |
%% Travel To Use
Cello
%% Travel To Park
2% Idle
%% Down

Scheduled Time: The total amount of time the resource was scheduled to be available. (Excludes off-shift time,
break time, and scheduled downtimes.)

% In Use: The percentage of time the resource spent transporting or processing an entity, or servicing a location or
other resource that was down. This also includes deposit time.

% Travel To Use: The percentage of time the resource spent traveling to a location or other resource to transport or
process an entity, or to service a location or other resource. This also includes pickup time. (This information is not
available if your model does not have dynamic resources.)

% Travel To Park: The percentage of time the resource spent traveling to a path node to park or traveling to its
downtime node. (This information is not available if your model does not have dynamic resources.)

% Idle: The percentage of time the resource was available but not in use.
% Down: The percentage of time the resource was unavailable due to unscheduled downtimes.

Resource Costs Column Chart
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This chart shows cost data for each resource collected during the simulation. Column charts can only display one
statistic at a time. This example shows Total Cost. Use the Statistics drop-down in the Filter Options panel to select
other statistics.
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[¢] Cello Resource Costs
[F]celig)  Units
cello Monllse Cost
ECE"D % Monlss Cost
Usage Cost
% Usage Cost
Total Cost |
%% Total Cost

Units: The number of resource units.
NonUse Cost: NonUse Cost = (1-% Utilization) * Scheduled Time * Rate

% NonUse Cost: Refers to the resource’s percentage of the sum of all nonuse costs.

Output Viewer User Guide

Usage Cost: Usage Cost = (% Utilization * Scheduled Time * Rate) + (Times Used * Cost per use)

% Usage Cost: Refers to the resource’s percentage of the sum of all resource usage costs.

Total Cost: Total Cost = Usage Cost + NonUse Cost

% Total Cost: Refers to the resource’s percentage of the sum of all resource costs.

Variable Summary Column Chart
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This chart shows summary data for all of the variables collecting statistics in the model during the simulation. Column
charts can only display one statistic at a time. This example shows Current Value. Use the Statistics drop-down in the
Filter Options panel to select other statistics.
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Statistic:  Currant Valuz ™ M
[#] avg | Variable Summary

cosTl Total Changes

[] eyl Average Time Per Change
= y Minirmum Value

I Maximum Yalus
totz Current Valus
WIP Average Valus

Total Changes: The total number of times the value of the given variable changed during the simulation.

Average Time Per Change: The average time a given variable remained at any one value.
Minimum Value: The lowest value of the variable during the simulation.
Maximum Value: The highest value of the variable during the simulation.

Current Value: The final value of the variable when the simulation ended.

Average Value: The average value of the variable during the simulation. Calculation varies depending upon whether
the variable is time-weighted or observation based.

Logs Column Chart

Average Value

Legt Lag2 Log3

This chart shows the summary data for log entries during simulation. Column charts can only display one statistic at a

time. This example shows Average Value. Use the Statistics drop-down in the Filter Options panel to select other
statistics.
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Statistic:  Average Value

Logt | Logs

[¥] Log2 Mumber Observations

[7] Log3 Minirmum Value
Maximum Valus
Average Valus

Number of Observations: The number of log entries that occurred during the simulation for the given Log.
Minimum Value: The minimum log entry value during the simulation for the given Log.

Maximum Value: The maximum log entry value during the simulation for the given Log.

Average Value: The average value of all log entries during the simulation for the given Log.

Node Entries Column Chart
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This chart shows summary statistics for all entries into the given node on the specified path network collected during
the simulation. Column charts can only display one statistic at a time. This example shows Total Entries. Use the
Statistics drop-down in the Filter Options panel to select other statistics.
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Statistic:  Total Entries

celiy| Mode Entries
Total Entries

Blocked Entries

Total Entries: The total number of times that a resource entered the path node.

Block Entries: The total number of times a resource tried to claim a path node occupied by another resource.

Utilization

Two Utilization charts are available from the Output Viewer Charts ribbon:

e Location Utilization Chart on page 82
e Resource Utilization Chart on page 83

Eg gﬂ

Location Resource

Uitilization

o SheRTITAETTA
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Location Utilization Chart

Click on Location in the Utilization group in the Charts ribbon.
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The following chart is generated.
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This chart shows the percentage of the overall scheduled time that the capacity of a location was utilized during the
simulation.
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Resource Utilization Chart

Click on Resource in the Utilization group of the Charts ribbon.

EL s

Location | Resource

K

LHilzation

The following chart is generated.
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This chart shows the percentage of time each resource was used during the simulation.
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State

State Charts show horizontal stacked bar charts and pie charts of location, resource, and entity states. States provide
a summary view of the condition of these objects. This is useful for quickly seeing what your locations, resources, and
entities spent their time doing over the course of the simulation. Such visualizations can help identify problem areas
in your process.There are four state charts available:

o Entity State Charts on page 85

e Location Single Capacity State Chart on page 86
e Location Multi- Capacity on page 1

e Resource Utilization Chart on page 83

R E O

Entity Location Location Resource Pie
Single Cap Mulii Cap Charts
State

There are four See "State Pie Charts" on page 89 available:

o O o @&
Entity Location Location

Single Cap Multi Cap  NEsoUrce

e Entity State Pie Chart on page 90

e Location Single Capacity State Chart on page 86
e Location Multi-Capacity State Chart on page 87
e Resource State Chart on page 88
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Entity State Charts

Click on Entity within the State group of the Charts ribbon.

HEEREEHGO

Entity | Location Location Resource Pie
k Single Cap Multi Cap Charts ~
State

The following chart is generated.

[ 26 In Move Logic [] % Waiting [ % In Operation [ % Blocked
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This chart shows a horizontal stacked bar chart summarizing the states of each entity type during the simulation run.
States describe the condition of these objects.

% In Move Logic: The percentage of time the entity was moving from one location to another during the simulation.

% Waiting: The percentage of time the entity was waiting for a resource, another entity or a wait until condition in
order to begin processing or move to the next location. Any delays in processing move logic (even WAIT statements)
are counted as waiting time included are Join, Load, Match.

% In Operation: The percentage of time the entity spent processing at a location.
% Blocked: The percentage of time the entity spent waiting for an available destination.
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Location Single Capacity State Chart

Click on Location Single Cap within the State group of the Charts ribbon.
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The following chart is generated.
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This chart shows a horizontal stacked bar chart summarizing the states of each single capacity location during the
simulation run. States describe the conditions of these objects.

% In Operation: The percentage of time the location was processing an entity.
% Setup: The percentage of time the location spent in set up downtime during the simulation.
% lIdle: The percentage of time a location was available, but not in use.

% Waiting: The percentage of time the location was waiting for a resource, or an entity, including JOIN, LOAD, and
MATCH or a WAIT UNTIL condition in order to begin processing

% Blocked: The percentage of time the location spent waiting for a freed destination.

% Down: The percentage of time the location was not unavailable due to unscheduled downtime.

86



Output Viewer Main Ribbon Tabs

Location Multi-Capacity State Chart

Click on Location Multi Cap within the State group of the Charts ribbon.
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The following chart is generated.
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This chart shows a horizontal stacked bar chart summarizing the states of each multi capacity location during the

simulation run. States describe the condition of these objects.
% Empty: The percentage of time a location had no entities.

% Partially Occupied: The percentage of time a location had entities, but was not filled to capacity.

% Full: The percentage of time a location was filled to capacity with entities.
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Resource State Chart

Click on Resource within the State group of the Charts ribbon.
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Entity Location Location |Resource Pie
Single Cap Multi Cap h Charts =
State

The following chart is generated.
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This chart shows a horizontal stacked bar chart summarizing the states of each resource type during the simulation
run. States describe the condition of these objects.

% In Use: The percentage of time the resource spent processing an entity or servicing a location or other resource
that was down. This also includes downtime.

% Travel to Use: The percentage of time the resource spent traveling to a location or other resource to transport or
process an entity, or to service a location or other resource. This includes pick-up time.

% Travel To Park: The percentage of time the resource spent traveling to a path node to park or traveling to its
downtime node.
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% ldle: The percentage of time a resource was available, but not in use.
% Down: The percentage of time a resource was not unavailable due to unscheduled downtime.

State Pie Charts

Click on pie charts drop-down within the state group of the charts ribbon and a list of pie charts is displayed.
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Resource

o Entity State Pie Chart on page 90

e Location Single Capacity State Pie Chart on page 92
e Location Multi-Capacity State Pie Chart on page 93
o Resource State Pie Chart on page 94
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Entity State Pie Chart

Select Entity from the Pie Charts drop-down within the State group of the Charts ribbon.
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The following pie chart is generated.

(> %In Move Logic (> % Waiting @ %1In Operation @ % Blocked

This pie chart displays each state as a separate section of the pie based upon the percentage of overall simulation
time the entity type spent in a state.

% In Move Logic: The percentage of time the item was moving from one location to another during the simulation.

% Waiting: The percentage of time the location was waiting for a resource, another entity or a wait until condition in
order to begin processing or move to the next location. Any delays in processing move logic (even WAIT statements)
are counted as waiting time included are Join, Load, Match.

% In Operation: The percentage of time the location was actually processing an entity.
% Blocked: The percentage of time entities spent waiting for a freed destination.
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For all pie charts only one item in a chart can be viewed at a time in full display view. Other item charts will be placed
off to the side in your Report View. Click on one of the other views to bring it into full view.
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Location Single Capacity State Pie Chart

Select Location Single Cap from the Pie Charts drop-down within the State group in the Charts ribbon.

<€
'Ehar'ls

@ouEn‘mHﬁ

¥ Location Location
Bty | SingleCap MultiCap ToSOUrTE

The following pie chart is generated.
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This pie chart displays each state as a separate section of the pie based upon the percentage of overall simulation
time the single capacity location spent in a state.

% In Operation: The percentage of time the location was actually processing an entity.
% Setup: The percentage of time an operation was being set up during the simulation.
% Idle: The percentage of time a resource was available, but not in use.

% Waiting: The percentage of time the location was waiting for a resource, another entity or a wait until condition in
order to begin processing or move to the next location. Any delays in processing move logic (even WAIT statements)
are counted as waiting time included are Join, Load, Match.

% Blocked: The percentage of time entities spent waiting for a freed destination.

% Down: The percentage of time a resource was not unavailable due to unscheduled downtime.
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Location Multi-Capacity State Pie Chart

Select Location Multi Cap from the Pie Charts drop-down within the State group of the Charts ribbon.
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The following pie chart is generated.
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This pie chart displays each state as a separate section of the pie based upon the percentage of overall simulation
time the multi capacity location spent in a state.

% Empty: The percentage of time a location had not entities.
% Partially Occupied: The percentage of time a location has entities, but is not filled to capacity.
% Full: The percentage of time a location was filled to capacity with entities.

93



Output Viewer User Guide

Resource State Pie Chart

Select Resource from the Pie Charts drop-down within the State group of the Charts ribbon.
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The following pie chart is generated.

This pie chart displays each state as a separate section of the pie based upon the percentage of overall simulation
time the resource spent in a state.

% In Use: The percentage of time the resource spent servicing a location or other resource that was down. This also
includes downtime.

% Travel to Use: The percentage of time the resource spent traveling to a location or other resource to transport or
process an entity, or to service a location or other resource. This includes pick-up time.

% Travel To Park: The percentage of time the resource spent traveling to a path node to park or traveling to its
downtime node.

% lIdle: The percentage of time a resource was available, but not in use.

% Down: The percentage of time a resource was not unavailable due to unscheduled downtime.
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Time Series
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Time Series

There are four time series charts available:

e Time Plot on page 95

e Histogram on page 96

e Entity Count on page 97

e Location State (over time) on page 98

Time Plot

Click on Time Plot within the Time Series group of the Charts ribbon.
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Time Series

The following chart is generated.
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Time plots show performance values as they occur over time. This allows you to see trends and spikes in activity as
the simulation progresses. Time plots can only be displayed, if the user has selected Time Series as the statistics
type for elements in the model. The Time Plot: Bearing Que Contents example shown, shows the contents of the
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bearing que from 5 hours to 15 hours. The green line shows the contents when there is one operator. The yellow line
illustrates how the que contents are less when there are three operators.

Note: Location contents, variables, and logs can be viewed on a time plot. Time plots are also a bit different
depending on whether the item is time-weighted or observation-based.

Histogram

Click on Histogram within the Time Series group in the Charts ribbon.
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Time Series

The following chart is generated.
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A histogram is a bar chart that shows the percentage of time that time series data fell within a particular range of
values. The Histogram: Bearing Que Contents example shows what percentage of time the contents of the bearing
que was between 0-9, 9-18, 18-27, etc. You can see how having two and three operators reduces the amount of
entities in the que to less than 18.
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Entity Count

Click on Entity Count within the Time Series group in the Charts ribbon.
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The following chart is generated.
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The entity count time series chart provides a summary of when entities exit the system over time. The summary can
be grouped so that total exits over a given interval are summed. For example, you may want to see the total exits of a
particular entity type over the course of a day, week, or month.
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Location State (over time)

Click on Location State within the Time Series group of the Charts ribbon.
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The following chart is generated.
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Week 1 Week 2 Week 3 Week 4 =
M T|F|S|[SM|T|W|T|F|[S5|S M|T|W|[T|F|5|[5%|M|T

e
N

i Iy ]} | »

Locl State

Loc2 State

E

This location state time series chart is a Gantt chart which shows when a location changed state and how long it
remained in the state over the course of the simulation. As a Gantt chart, the timeline can be panned and zoomed
using your mouse and mouse scroll wheel. Location state time series data is only displayed for individual replications
and is not summarized across replications.

% Empty: The percentage of time a location had no entities.
% In Operation: The percentage of time the location was processing an entity.
% Blocked: The percentage of time entities spent waiting for a freed destination.

% Waiting: The percentage of time the location was waiting for a resource, another entity or a wait until condition in
order to begin processing or move to the next location. Any delays in processing move logic (even WAIT statements)
are counted as waiting time included are Join, Load, Match.

% Down: The percentage of time a resource was not unavailable due to unscheduled downtime.
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Export

You can export the data viewed in Output Viewer as chart screen shots or summarized data to the Windows
clipboard or Microsoft Excel, or as the exact simulation-written (scenario, replication, and periodic) data to individual
sheets in an Excel workbook.

Click on the Export tab and the following ribbon appears.

File | Charts Export

_i_“’ﬁl jg — ﬁ

Chart Picture Chart Summary
Data - Data - Data

Clipboard Exce

Clipboard
Chart Data

Click Chart Data in the Clipboard group and a copy of the summarized data of the active chart in your Report View is
placed on the Windows clipboard. You can paste the data into other applications and documents.

Shown below is the data for an Entity Costs chart pasted into a Word document.

Entity Costs - Total Cost

“._
*,
&
4
o
Baseline One Operator Three Operators Two Operators '
Bearing 0.00 0.00 000 000 )
Blank 000 000 000 000
Cog 671.54 671.54 939.35 947 .48 ’
d

Pallet 000 000 000 000

Reject 26357 263.57 32209 SZE.EEI
NI ey e e 0 U SN NP N r*--’

Picture

Click Picture in the Clipboard group and a drop-down becomes available.
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Chart
el Piace a picture of the selectad chart
onto the clipboard.

s Report
% Place a picture of the selected report
onto the clipboard.

Select Chart or Report and an image of the active chart or set of charts in the Report View is placed on the Windows
clipboard. You can then paste the image into other applications and documents.

Below is an example of a chart pasted into a Word document as an image.

Entity Costs - Total Cost

B Bascline M One Operator [ | Three Operators [l Two Operators

Total Cost

a
: «»
{
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Excel

Chart Data

Click Chart Data in the Excel group and a drop-down becomes available.

Chart
| Export the selected chart to Excel,

% Export the charts in the selected
report to Excel.

e All
th

Export all charts to Excel.

Click Chart, Report, or All and the following Export To dialog appears. If you select All, each Report View you have
defined will export as a unique sheet in the Excel workbook.

.; [ 1 « 80 » Models » Demos % ] Soowt Do =

Organize = Mew folder =i 73
- - - €
i Favoriies Mame Date Type 5
= Desktop Mo items match your search,
& Downloads

i

—
| Recent Places

4 Libraries
EI Documents

o' Music

[ Pictuires
M Videos + Tl [ | b
File name: -
Save as type: | Bxcel 2007-2010 Files (*.xlsx) v |
“ Hide Folders | save | | concel |

Select a location to save the Excel file to and the name of the file. When the export is complete the following
message appears.
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Successfully exported
Chlsershellent Desktop Models\ Mfg_costadsx
Would you like to open this file now?

Yes Mo

Click Yes to open your exported file or No.
If you click yes, Excel will open the spreadsheet containing your exported data.

o - EE |
4 A | e | e | o | E | F G H | 1 [k

1 Location States (Single Cap) - % Operation
=

3 Baseline

4 Inspect  46.84
NC Lathe 116.35

NC Lathe 2 16.89

5
6

7
=
|
101
11

Summary Data

Summary Data provides the ability to select the data you would like to summarize in a chart and export.

File

FLIEY

Chart Picture | Chart |Summany|
Data b |D313‘ Data

Click Summary Data and the following dialog appears.
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Tables
[+ Baseline [+ Entity Activity
[ Entity Costing
[¥] Entity States
[¥ Faited Arrivals
[# Location Costing
[#] Loeation States Multi
[ Location States Single
[# Locations
[# Mode Entries for CeliNet
[# Resource Costing
[of Resource States

-Ophons

The default is for all of the items to be selected. Unselect the check boxes for those items you would like to remove
from your exported data, as shown in the example below.

Tables

[¥] Entity Activity

[&7] Entity Costing

] Entity States

[7] Failed Arrvals
Location Costing

[[] Location States Mufti
Lacation States Single
[F] Locations

[¥| Mode Entries for Cellet
¥ Resource Casting

[¥] Resource States

571 - e

~Options
Excel File:  chwsers\ellen\desktopimodels\Mfg_cost pmov

T rer—

You can also specify where you would like to save your exported data and the time units for the data.

103



Output Viewer User Guide

Options

Time Unit: | Minutes

-

Seconds

Hours

] DBES

Excel File:  ChUsers\ellen\DocumentsiMfg_costxlsx

.

Bport || Cancel |

Once you have selected the data to export, click Export to complete the process or Cancel.
When the data is successfully exported, the follow message appears.

Successfully exported
Chlsers\ellentDocurnents' MFfg_cost.xlsx

Would you like to open this file now?

Yes
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Output Viewer Context-Sensitive Tabs

Design Layout Format

The Output Viewer context-sensitive ribbon tabs are:

e Design on page 105
e Layout on page 107
e Format (Charts) on page 126

Design

Click the Design tab and the following ribbon appears.

Smoothie

OEE=

Default Basic Primary Sky Mesa Adventure

sharl || pmom EECE L L1 | [8]=] I8 | LI |

Note: This tab will not appear for tables and Gantt charts.

Blinds Adaptive ‘V

[ L] HEEE EEOE Lo
Color

As your mouse hovers over the different Palette options, your active chart will show a live preview of how it will look if
that palette is applied. The chart will not actually change to a new palette until you click and apply the palette. If the
Share Style button is selected when you apply a new palette, all charts (except Table and Gantt) in all reports will
assume that palette style. If you only want to apply a palette to the active chart, unselect the Share Style button. In

the example below, the High Contrast Black design has been selected.
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Percent

Adaptive

Click on Adaptive and the custom color palette is available. Click on the custom color palette and the following drop-
down appears allowing you to pick Theme or Standard colors.

Adaptive w . h

EENH s Custom I

Color=

Theme Colors
H EEEEENRS

£ =4
i

Standard Colors
| B EREEN

Below are two samples of different custom color palettes selected.
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Defput Bagz R S v Adventure
[ L sl | L Lial | mmm uE H BE u ma :“"""

Themr Lafam

Bl Srarerd Colon
EEST fEEEEE

Peroent

Swfiart L Birrany Ty roee
A= m EEOE mEm | B | ] i n ma ':"_'f"

T“EEI:ID“

p————— A EEEEEEE

: I i
W % i Mows Logie [l % Wetng [l % 1n Operations [l "% ok I I iilill

Talors
L1 ] fiEEEEm

Layout

Click the Layout tab and the following ribbon appears.
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40| Shyje: L Stripe

Zoom ] : : Axis  Legend Data Data Gridlines  Striping
| ImMap || Titles= =  Labels~ Table~ - -
Zoom Labels Grid Display Annotations

You can select options from the following Layout ribbon groups:

e Zoom on page 108

e Labels on page 114

e Grid on page 120

e Display on page 122

e Annotations on page 123

Note: The layout tab does not appear for tables and will have limited options available for Gantt charts.

Zoom
[ & i Eernll
- _‘i Shyle — Sirlpe
Loom
Kap

Click on Zoom and a magnifying glass appears.

[ % In Move Logic [] % Waiting .i

I L I I [ 1 1 1 1 I

searng | R

- 1O 5 N I I

ol

Next, select a zoom style. There are three zoom styles; Scroll, Stripe, or Map.

e Scroll
e Stripe
e Map
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Scroll

1. Click Scroll.
2. Click and drag the magnifying glass.

Beating

3. Scrollbars appear on the axes lines to navigate.

&
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4. Click 100% to go back to the full view of the chart.

= Gp
Zoom | 100% o
3 o Map
Zoom 100°%

Zoom 1o fit the entire chart.

Stripe

1. Click Stripe
2. Click and drag the magnifying glass.

3. It will only zoom on the Y axis. A preview will appear for further navigation.

110



Output Viewer Context-Sensitive Tabs

N .

NN | 11 |
Percenl

4. Drag the window up or down in the preview to navigate.

n

5. Click 100% to go back to the full view of the chart.
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Map

1. Click Map.

2. Click and drag the magnifying glass.

Output Viewer User Guide

a5 S0 % 100

3. Aninteractive map appears which you can use to navigate, for a closer look at your chart.
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4. Move the window around the interactive map to view other areas of the chart.

m-

5. Click 100% to go back to the full view of the chart.
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B S B
) L
-\ ] Savie: Hripe
Zogm | 100 .
k ag
2o
Foom 100%
Zoom b fit the enties charl
Labels

The Labels group in the Layout ribbon provides options for showing and positioning axis titles, a legend, data point
values, and a data grid.

Uil
| =

Axis Legend Data Data

Tithes = - labels = Table -
Lapels
o Axis Titles
e Legend
e Data Labels
e Data Table
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AXxis Titles

From the Labels ribbon, click Axis Titles and the following drop-down appears.

I

Axis
Titles =

Y Axis h

0 Mone
= ‘51 Do not display an axis title.

Rotated Title
1Y Display rotated axis title,
X Axis

MNone

=17 Do not display an axis title.

Title Below Axis
= Display title below axis.

From the drop-down, select which axis titles you would like to show or hide in the chart. The examples below show
charts with and without axis titles.

m A% Sy s sl Phrpien

-p—l-. .u-r.— -—. o a— . -y |-l-_| I [net Cpn TR B -n.'u-ul

il Sl

x| Vi o e |

-:-;-u.__........,.ri

EERGREREE
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Legend

From the Labels ribbon, click Legend and the following drop-down appears.
=)

| Mone
||‘|_|'i Tum off legend.

Show Legend at Top
Show legend and align top.

Gl

Show Legend at Right
|f|_"-|E Show legend and align right.

|I'|_|'| Show Legend at Bottom
s Show legend and align battom.

Show Legend at Left

Hlan| show legend and align left,

Select the location in the chart where you would like the legend to appear; choices are none, top, right, bottom, and
left.

TP TRy ST

[P e e C i % B i [ % i |

Show
Legend at
Right

T 1 1
PO Wi M OB MU da WD @ E NN E N W W
Framd

|m=|.-u..ug Onhmcng B b ot .'I.lnm-rl
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Data Labels

From the Labels ribbon, click Data Labels and the following drop-down appears.

Data Gridlines Striping
Labels = Table ~ ¥ >

g o | Mone

|:'“'i11";;;§ Turn off data labels.

— k.
Center

Display data labels and position
centered on the data points.

Inside End

Display data labels and position
inside the end of data points.
Inside Base

Display data labels and position
inside the base of data points.

=

=
_‘-i
=

Er

Select the location where you would like your Data Labels to appear; choices are none, center, inside end, inside
base, and outside end. The example below show the different data label positions.

ridx fiairy Beches = Pty Suin Basris oE

Data
Labels

Inside
End

L 1T B -3 & N % 0 8 % 5O e A0 A BN L LI B n B 1 o oonR DR AR N KW
Farcans Farme

Data label options vary from chart type to chart type, additional chart data label options are as follows:
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[E]

Legend k
Data Table

Data Labels »
Data Markers

Gridlines »

B B E

Axis Titles 4

Select the chart location where you would like your labels to appear; choices are none, above, right, below, and left.

Fererit becies tra frm = Tomine i 1
----- SR i
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I i I 1 | |
.'Mn:] I v |
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o i FET
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feI]
i | | 1
I?'I'I =2
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Lo -' - o
"!sm ix 10 ! : | s g Tl = 1
R T T T T = T 1 re | m— = il 1! 2he | o :.* | AT | - |
il . R - T e e e
LLER 1P B ILER L L0 1200 L3 TR IR LT A INAY LI A0 LT L8O (230 RAN 10

FAI LS LE BN DN ILW LI 130N 1200 DA GRS DGR T8N IRAY MR D440 FUT IO 1 AR 1A

Homm Ere

e ot - el e | = lirna gt - Larsine (fg. e ox

— Sm T Pm ke —— m Pk — R r....o.l

e = | 7
ax | Ll T
ax i — . - 1 = ! 1
- i 4 T i
1m + ami T 1 1 !
et - omy
i =,
BT i
i LET _! n
fumi] i
Il.l.é i
""I o’ 1
e Vao |
-I_I | ot oL A ke
e = FTg = | EL 1k T T 1
] { I { -
1T TH ] I L I L T
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Data Table

From the Labels ribbon, click Data Tables and the following drop-down appears.

Data
Table =

Mone
Do not show a data table,

Show Data Table

=00 chow data table below the chart.

Select whether or not to show the data table in your chart view; choices are none or show data table. Below is a chart
with Show Data Table selected.

B % InMoveloge| 0.02|12.54 LD
O % Waiting 95.55| 5.28(47.36| S5.60
B % In Operation 6342 | o2 s2a3
B o Blockad 443 |18.76 |51.73 | 1870
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Grid

The Grid group in the Layout ribbon offers options for showing gridlines and interlaced stripings.

Gridlines | 5iriping

e
=na

e Gridlines
e Striping
Gridlines

Select Gridlines from the Grid group in the Layout ribbon and the following drop-down appears.

i I

Gridlines

T

=
z

Mone
Do not display horizontal gridiines.

Display Gridlines
Display horizontal gridlines for major units.

B

=

Axis
#| MNone
[liHl]] Do not display vertical gridlines.

Display Gridlines
|l Display vertical gridlines for major units,

From the drop-down, select none or display gridlines for a specific chart axis. The example below shows a chart with
both horizontal and vertical gridlines selected.
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2.00—

1.80

1.60

1.40

1.20

1.00

Count

0.80

060

040

020

Striping
Select Striping from the Grid group in the Layout ribbon and the following drop-down appears

LlliL
mamn

Lz
“Striping
—k

Y Axis

-:h_' Mone
| | lne | Do not display herizental striping.

——| Display Striping

illiE] Display horizontal striping.

uEll Mone
|'| | Do not display vertical striping.

[T Display Striping
|l | Display vertical striping.
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From the drop-down, select none or display striping for a specific axis. The example below shows a chart with
horizontal (Y axis) striping selected.

i —— Bazeline
52.00 4‘_’7
48.00 X anq Y Axis
Striping has
44,00 been selected
£ 40,00 f
s
36,00
32.00 —_—
28,00
24.00
5,00 6.00 7.00 .00 9.00 10.00 11.00 12.00 13.00 14.00 15.00
Hours
Display

The Display group of the Layout ribbon offers an option to select display markers in your chart which show the
specific data points.

=

Data
harkers =

Display

Select Data Markers and the following drop-down appears.

Mone
w| Do not display data markers.

Display Markers
Display data markers. k

From the drop-down, select None or Display Markers. The example below shows a chart with Display Markers
selected.

122



Output Viewer Context-Sensitive Tabs

Time Plot - Bearing Que Contents CES

38.00

36.00

34.00

32.00

30.00

28.00

26.00

Value

24.00

o

22.00

20.00

18.00

16.00

14.00

12.00 | T ﬂ

10.20 10.50 10.80 11.10 11.40 11.70 12.00 12.30 12.60 12.90 13.20 13.50 13.B0 14.10 14.40 14.70 15.00 15.30 15.60 15.50
Hours

Annotations

Annotations are used to alert you to information about the data displayed in a chart. They will appear as little icons
within the charting area. Annotations are not available for all charts in the Output Viewer. They are only available for
Time Plot and Entity Count charts.

J | Data Truncation
J | Mon-Full Period

| Information
Annotations

Click the check box next to an annotation option to activate it for that chart. If an annotation is checked, that
annotation will only appear if the data warrants it. If a chart has an annotation, there will be a small circle indicating
so. Hover over the circle to view the annotation information.
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Tuesday, Week 1

Time Plot - Locl Contents (Avg. Reps) B x|
= Baseline
0.82 N
One or more replications ended earlier than the other
replications. In order to average the data across replications
0.1 in a consistent manner, all data found beyond the last data
point in the shortest replication has been truncated for the analysis.
In order for all data to be included, each replication should
0.80 have the same simulation run length.
0.79
v
=
"
=
0.78
0.77
Q.76
0.75

Thursday, Week 1 Saturday, Week 1
Wednesday, Week 1 Friday, Week 1 Sunday, Week 1

Data Truncation — This annotation appears when the data in a chart has been truncated due to one or more
replications running for a shorter amount of time than the other replications. For example, if periodic averaging is
selected for a Time Plot and one replication ran shorter than the others, Output Viewer will only use the data up to
that shortest simulation time in all replications to do the averaging. Because the chart will appear as if it did not run
the expected amount of simulation time, Output Viewer will display this annotation. By default, this annotation is on.
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Time Plot - Locl Contents (Avg. Reps)

0.82

0.81

0.80

0.79

Value

0.78

0.77

0.78

0.75

= Bazeline

(:"\

The data represented by this point d

The data actually ended at 2:45 AM Saturday, Week 1,

oes not span the duration shown.

Tuesday, Week 1

Thursday, Week 1

Wednesday, Week 1

Friday, Week 1

Saturday, Week 1

Sunday, Week 1

Non-Full Period — This annotation appears when data in a chart is being averaged across a period and displayed at
the start of that period but the data actually started or stopped midway through the period. This situation can only
happen for the first and the last periods. For example, if your simulation starts in the middle of a month and you set
periodic averaging as Monthly, the data actually only spans part of the month. However, Output Viewer displays the
averaged data point at the beginning of the month but averages the data based upon the partial month of time. This
makes it appear as if the simulation and data collection began at the start of the month, which is not the case. A
similar situation occurs if the simulation ends in the middle of a month. An annotation alerts you to these issues. By
default, this annotation is turned off.
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Time Plot - Locl Contents o x|
=— Baseline
0.82 Lﬁl
| The following series could not be generated because the scenario only ran one replication:
081 ——
| Baseline - Min |
0.80
0.79
v
=2
S
0.78
0.77
0.76
0.75
Tuesday, Week 1 Thursday, Week 1 Saturday, Week 1
Wednesday, Week 1 Friday, Week 1 Sunday, Week 1

Information — This is a general annotation that is used to alert you to various issues with the data in a chart. For
example, if a simulation ran only one replication and then you choose to display the minimum or a confidence
interval, an information annotation will appear in the chart informing you that they cannot be displayed because not
enough replications were run. This annotation is on by default.

Format (Charts)
Click the Format tab and the following ribbon appears.
Note:: This tab does not appear for Gantt charts and for tables it provides different options.

m Charts Export Design Layout Format

Tzhoma il B B T J 5 T OB @
¥ Axis - Z = 1
| B | A AT 0 =

Selected ftem Fant Text Range Decmal Predisicn Outline

Most charts will have these options in the Format ribbon. The options apply to the active chart and are enabled
depending upon which option is selected in the Selected ltem group.
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File i Charis Export Design Layout Format
Tahoma i S J| Automatic 100 (! P
Y Axis W x
B I|A N 7| Include Zero

Example: 987

k Decimal Precision
4. Select range I 5. Set decimal
precision I

Selected Item \ Font
1. Select Item to 3. Change text
format | or use default |

Click on the links below for more details about how to complete each step.

2. Select font
style, size,
bold,or italic

Selected Item on page 127

Font on page 128

Text on page 129
Range on page 131

Decimal Precision on page 133
Outline on page 135

BN NS

Selected Item

Click on the Selected Item drop-down and chose from the list of available text elements to format in the active chart.

¥ Axis E
¥ Axis

Y Axis, Title

X A

X Axis, Title

Data Labels

All Series

— e |

The chart below shows what these elements are.
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1000.00

All series;
refers to data
displayed in a

chart,
represented
$600.00 3 by bars or
lines

I 1

Total Cost
(W]
(]
=]
=

400.00 - Data
' B | abels

] X Axis title
100.00 T— would be
] here

Reject

Select an item and use the rest of the format ribbon tools to make any modifications.
Font

Use the Font options in the Format ribbon to change the font style and type, size and whether you want bold or italics.

Tahoma ] 5 A
|B II!A‘ A |

Font

In the example, the Y axis and axis title, as well as the X axis and axis title have been changed.
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Time Plot - Bearing Que Contents (Avg. Reps)

B x|

Y axis text was
changed to
Sebeo Script 18

Y axis title was
changed to
Sebeo Script 48

X axis text was
changed to
Impact 18

X axis title was

s  changed to

Impact 48

14 1B

16

l

Text

Use the Text options in the Format ribbon to change the text of your axis titles.

Value

Text

In the example below the Y axis title has been changed.
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I Charts Export Design Layout :Furmai: &
o .0 o
Tahema 18 Number of Bearings in Que 00
tle
AT AN &) Use Defauit Decmal | Outline
Precision = =
ted Item Font Range
. Repﬂﬂu_ﬁepmﬂ:}’ﬂq:arﬂg, Reportd x | -
ring Que Contents o x

Title was changed to

Number of

Bearings in Que

20.00

SIS | Y S

Number of Bearings in Que

18.00

156.00

14.00

I A

12.00

—

—

10,20 10.50 10.80 11.10 11.40 11.70 12,00 12,30 12.60 12.50 13.20 13.50 13.80 14.10 14.40 14.70 15.00 15.30 15.60 15.%0

Hours

You can change the title back to the default chart title, Click Use Default.
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22
38.00
36.00
34.00
32.00
30.00
28.00
Q 2500 3
t_=U Number of Bearings in Que
= 24.00 @UT o
22.00 G i
Defautt Text ¢
20,00
Revert the text back to the default. i
18.00
16.00
14.00
12,00
10.20 10.50 10.80 11.10 11.40 11.70 12.00 12.30 12.60 12,50 13.20 13.50 13.80 14.10 14.40 14.70 15.00 15.30 15.60 15.50
Hours
Range

Use the Range options in the Format ribbon to manually set the range for the axis selected.

| Automatic 3x; | 54 2

Include Zero

Range

Choose either the Y or X axis in the Selected Item list. Automatic is the default range option. Click the checkbox next
to Automatic to unselect this option. The Max and Min options will no longer be grayed out.
Automatic Max: 54 =
Min: | 1 £

Range

Click up arrow [A] in the Max (maximum) range box to increase the maximum axis value displayed in the chart.
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Click down arrow [ ¥] in the Max range box to decrease the maximum range axis value displayed.
Click up arrow [A] in the Min (minimum) range box to increase the minimum axis value displayed.
Click down arrow [ ¥] in the Min range box to decrease the minimum axis value displayed.

You can also click in the box and type the desired value.

[-Ba'i'uThmud‘u.t B Blank Throughput [ Cog Throughput [l Pallet Throughput [ Reject Throughput
= | | W

s e, Automatic range
o == for Y axis

4.80

4,40

4.00

360

2.80

240

2.00 in

1.60-

0.80

0.40—

0.00 '

5-6 6-7 7-8 8-9 9-10 10-11 -12 12-13 13-14 14-15
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Range
increased to 8
for Y axis

14- 15

When the Automatic range option is selected, Output Viewer will show the minimum range span for each axis that
includes all the data for each series in the chart. For several charts this will not include a zero value on one or both
axes. Select the Include Zero option, if you determine that you would like to view an axis range that spans from a
minimum of zero to the maximum data value.

Decimal Precision

Use the Decimal precision option in the Format ribbon to adjust the precision of the decimal point range for the item
selected.

Example: 987.01
Decimal Predsion

Click on the slider and move it to increase or decrease the decimal precision. You can also click [-] to decrease the
decimal precision, and [+] to increase it.

The default decimal precision for this Time Plot chart is two decimal places or .00.
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15.00
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8,50 1000 1050 1100 1050 12.00 12.50 13.00 13.50 14.00 1450 15.00
Howrs

You can change it to none as shown in the example below.

Example: 987

Decimal Predision
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Outline

Use the Outline option in the Format ribbon to adjust the weight of the outline of your chart series elements. All Series
must be selected for this options to be available.

Weight: 1 -

Outline

Click up arrow [A] in the Weight range box to increase the weight of the element outline displayed in the chart.
Click down arrow [ ¥] in the Weight range box to decrease the weight of the element outline displayed in the chart.
You can also type the desired weight in the Weight range box. In the example below, the outline weight has been
increased to 5.

135



Output Viewer User Guide
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Format (Tables)

If in a table, click the Format tab and the following ribbon appears.

File Crarts  Export | Format |
) . %E Allow Grouping
rT-:Iu ¥ O ':.'!'_.." . i
*r 7| Aliow Fittering
Exampie: 987.0123 Frozen:| O g
Decimal Precision Columns

Most charts will have these options in the Format ribbon. The options apply to the active chart and are enabled
depending upon which option is selected in the Selected ltem group.

Decimal Precision

Use the Decimal precision option in the Format ribbon to adjust the precision of the decimal point range for the

information in your table.
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Click on the slider and move it to increase or decrease the decimal precision. You can also click [-] to decrease the
decimal precision, and [+] to increase it.

The default decimal precision for tables is two decimal places or .00. The decimal precision for this table has been
changed to five.

Entity Costs (Avg. Reps) =
Scenario | Replication | Mame | Explicit Exits | Total Cost | 9% Total Cost
Baseline  Awvg Bearing 0.00000 0.00000 0.00000
Bazeline  fwvg Elank 0.00000 0.00000 0.00000
Baseline  Awg Cog 4780000 70205120 TATAGZE
Baseline  Awg Pallet 10.40000 0.00000 0.00000
Baseline  Awg Reject 17.80000 236.B1687 2525072

Use the Columns option in the Format ribbon to adjust the columns of information in your table. You can group and/or
filter the columns.

-Ej Allow Grouping
' | Aliow Fittering
Frozen: O

Allow Grouping

Click the Allow Grouping check box and a message will appear at the top of the table. Unselect the check box to
remove the grouping options.
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Drag a colum

Scensfic. | Replicanon Period header and drop it Total Cost

Baseline Avg 1 e at the top of the

One Operator Avg 1 Renring table to group by

Bilioe PoR : T that column

One Operator  Avg 1 Blank 0.0000 0,00000 Q.00000

s Avg 1 Cog 4780000 70205120 7474928

One Operator  Avg 46.00000 671.54333 513 03
Name

_ This table has
Scenano Replication bEE" grﬂupEd wplicit Exits Total Cost % Total Cost

“ -Beanng b'f the Name 4
. Bazeline Avg 0.00000 0.00000 Uﬁ’?
| One Operator  Avg Q.00000 0.0:0000 Qu R,
~ Blank
Bazeline Avg 1 Blank 0.00000 0.00000 0
| One Operator  Avg 1 Blank 000000 0.00000 rwoof

~ C :
jsﬂr‘n‘e " i - i% *P T02. 9530 74, ?4’

To remove the grouping click the [x] next to the column name placed at the top of he table.
Allow Filtering

Click the Allow Filtering check box and funnel icons will appear at the top of each column. Unselect the check box to
remove the filtering options.

Entity Costs (Avg. Reps)

Scenario W | Replication W | Period ¥ | Na mTE Y | Explicit Exits ¥ | Total Cost W ’
Baseline Avg 1 Bearing 0.00000 0.00000 !
One Operator  Avg 1 Bearing 0.00000 0.00000
Baseline Avg 1 Blank 0.00000 0.00000
One Operator  Avg 1 Blank 0.00000 0.00000

1 4780000 702.05120

Bﬂ%ﬁﬁ”\e u;;g \_‘__‘."—"’ W"‘- ‘__‘.‘.‘_r-—-.xr
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Click on any one of the Funnel icons and the following filter dialog appears.

Select All

Bearing =

Blank

Cog

Pallst

Reject w
Show rows with value that

Is equal to

Match case

And =

Is equal to

Match case

Filter Clear Filter

Click the check box next to the desired item(s) in the column you would like to filter by. The table will only list those
item(s). Unselect the check boxes or click the Select All check box to list all items.
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Scenario V. Replication ¥  Period ¥ Name ¥ Explicit Exits Y | TotalCost ¥ “*ETI

éBaseIinE Avg 1 Pallet 1040 1 Select Al

{One Operator Avg 1 Pallet 11.00 [0 0.00000 -

5 IZ1 10.40000

{Baseline Avg 1 Blank 0.00 1 11.00000

COne Cperator  Avg 1 Blank 000 [ 17.80000

| _ (£ 20.00000

;Bauhne Avg 1 Bearing 0.00 ,I 1| 46.00000

|One Operator  Avg 1 Bearing o.00 [l 47.80000 o
Show rows with value that
Is less than or equal to ¥
11
And .
Is equal to x

4| u

Clear Filter

Select from the following filtering criteria and type the desired value in the field.

Iz equal to A
Is equal to

Iz not equal to

Is less than

Iz less than or equal to

Is greater than or equal to

Iz greater than

After you have specified your filtering criteria, click Filter and the table will show only those items that match the
defined filter in that column.
Then select And or Or and you can specify another filter set.

And =
And
Or

Click Clear Filter to remove your defined filters.
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about, 41

accessing reports, 10

add data source, 41

add new report to the viewer, 9, 10
adding reports, 9, 10

annotations, 115

average, 31

axes, 21, 107, 108

axis titles, 21, 107, 108

C

chart, 37

chart, hovers, 22

charts, 42

clipboard, 92

column charts, 58
columns, 31

context sensitive tabs, 98
copyright, 1

data display, 28

data labels, 17, 109

data markers, 19

data table, 16, 111

decimal precision, 125

deleting reports, 9, 10

deleting reports from the viewer, 10
design, 98

disclaimer, 1

display, 114

entities, 30

entity costs column chart, 61

entity costs table, 46

entity count, 89

entity failed arrivals column chart, 62
entity failed arrivals table, 47

entity states chart, 77

entity states column chart, 60

entity states pie chart, 82
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entity states table, 45

entity summary column chart, 59
entity summary table, 44

Excel, 93

exit output viewer, 41

export, 37, 91

failed arrivals, 47, 62
file, 37, 41

filter options, 7, 24
filter options panel, 7
filtering, 35

filtering options, 35
font, 120

format, 118

format tables, 128
full screen mode, 11

grid, 112
gridlines, 20, 112

histogram, 31, 32, 88
hover, 22

introduction, 5
items, 30

labels, 107, 108

layout, 100

legend, 15, 108

location costs column chart, 67
location costs table, 50

location multi capacity, 79

location multi capacity pie chart, 85
location multi capacity states table, 49
location setup column chart, 66
location setup table, 50

location single capacity, 78
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location single capacity column chart, 64 removing charts from report view, 11
location single capacity pie charts, 84 replications, 26, 44

location single capacity states table, 48 report view, 7, 9, 10

location state, 90 reports access, 10

location summary column chart, 63 resource, 80

location summary table, 47 resource costs column chart, 70
location utilization chart, 74 resource costs table, 53

locations, 30 resource states column chart, 69
logs, 56 resource states pie chart, 86

logs column chart, 72 resource states table, 52

resource summary column chart, 68
resource summary table, 51
resource utilization chart, 75
resources, 30

M

map, 105 ,

maximize filter options panel, 24 ribbon, 7
maximize report view, 11

maximum, 31, 32 S
mean, 31, 32

median, 31, 32 scenarios, 25
minimize filter options panel, 24 scoreboard, 57
minimum, 31, 32 scroll, 101

mode, 31, 32 search, 25

model results, 5 search filter, 25
moving charts in report view, 11 selected item, 119

simulation information table, 55
splash screen, 1

splitter bar, 25

states, 36, 76

statistics, 31, 32

N

naming reports, 11
node entries, 56

node entries column chart, 73 str!pfe, 103
striping, 114
summary data, 95
@]
options, filter, 24 T

outline, 127
output viewer context sensitive tabs, 98 table of contents, 2
tables, 43
tables, formatting, 128
P tabs, 37
text, 121
panel, filter options, 7, 24 time plot, 31, 88
percentile, 31 time series, 87
period, 27, 44 title page, 1
picture, 92
pie charts, 81
U
R using report view, 9, 10
utilization, 74
range, 123

remove data source, 41
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variable summary column chart, 71
variable summary table, 54
variables, 30

view report, 7
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