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About This Document

About This Document

This file is provided so that you can easily print this section of the Meridium APM Help
system.

You should, however, use the Help system instead of a printed document. This is
because the Help system provides hyperlinks that will assist you in easily locating the
related instructions that you need. Such links are not available in a print document
format.

The Meridium APM Help system can be accessed within Meridium APM itself or via the
Meridium APM Documentation Website (https://www.me-
ridium.com/documentation/WebHelp/WebHelpMaster.htm).

Note: If you do not have access to the Meridium APM Documentation Website, con-
tact Meridium Global Support Services.
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About Core Analysis

About Core Analysis

The Meridium APM Core Analysis consist of a set of basic tools that allow you to view
and manage the data in your system. These tools serve as the backbone on which the
Meridium APM Framework application is built and represent the basic skill set with
which you must be familiar before you begin using the other Meridium APM modules.

The Meridium APM Configuration Tools consist of the following components:

o Queries

« Datasets
« Dashboards

« Graphs
« Reports
o R Scripts

« Strategy Rules
« Task Management
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Core Analysis System Requirements

The Meridium APM Framework Tools license is required to take advantage of Core Ana-
lysis functionality. In addition, your system must contain the basic architecture.

After you have installed and configured the basic system architecture, you will need to
perform some configuration tasks specifically for the Core Analysis tools.

The Meridium APM Framework contains a feature that allows you to share dashboards
via email. This feature is supported only on specific browsers and mobile operating sys-
tems.
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Overview of Dashboards

A dashboard is a Meridium APM Catalog item that can be used to display summary
information about the data in your Meridium APM system and provide a way to navigate
to other areas in the Meridium APM Framework. Dashboards are stored in the
Meridium APM Catalog, and they are displayed on the Dashboard page. The content of
each dashboard is driven by queries that define what should be displayed on the dash-
board. Throughout this documentation, we use the term dashboard to refer the dash-
board Catalog item and its underlying queries that are displayed on the Dashboard

page.

Dashboard Catalog items store widgets that are used to configure dashboard sections,
their configuration options, and default layouts. The term widget is used in the
Meridium APM documentation to refer to the code that determines the content that is
displayed in each section on a dashboard.

Depending upon your security permissions to the Catalog folders in which dashboards
and their underlying queries are stored, you can create new dashboards, modify exist-

ing dashboards, or perform various operations on existing dashboards. The Meridium
APM product includes a set of baseline dashboards that are specific to certain modules
and work processes.

Confidential and Proprietary Information of Meridium, Inc. « Page 25 of 961



Supported Environments for Viewing Dashboards Online

Supported Environments for Viewing Dashboards
Online

Dashboards can be shared with others via a link in an email message. Clicking the link
opens the dashboard in a web browser.

Note: The PC or mobile device you use to view the dashboard link must be connected
to a network that can access the Meridium APM Application Server.

For PCs, the following web browsers are supported:

« Microsoft Internet Explorer 10 (and above)
« Google Chrome (which updates itself automatically)
« Apple Safari 6 (and above)

For mobile devices, the following operating systems are supported. Note that certain
dashboard features, such as the > button and the ﬁ button, are not available

when viewing shared dashboards on a mobile device.
« Google Android 4.0 (and above)
« AppleiOS 6.1 (and above)
o Microsoft Windows 8 (and above)
« Microsoft Windows Phone 8 (and above)

For mobile devices, the default browser depends on the device you are using. In addi-
tion, on many devices, you can install different web browsers. For this reason, support
is listed by operating system, rather than by specific web browsers.
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Overview of Datasets

A dataset is a fixed set of information that is stored as a Catalog item. Datasets contain
information that can be viewed and modified in a grid, where columns and rows form
intersecting cells that store data. Datasets can be used for storing static data and will
often represent data not stored in records that exist in the Meridium database. While
queries return the most current information from the database, a dataset displays the
same information every time you view the dataset. For example, you might use a data-
set to store information from an external system so that the data can be used to create
reports and graphs in the Meridium APM Framework application.

Datasets can store certain types of data. When a dataset is created, a data type is
defined for each column to indicate the type of data that can be stored in cells in that
column. When you create or modify a dataset, if you attempt to enter data in a cell that
is inappropriate for the data type defined for that column, an error message will be dis-
played, and the data will not be retained. The following types of data can be stored in a
dataset:

« Character: Stores alphanumeric data. Cells in columns of this data type will
appear as text boxes, where you can type letters, numbers, and symbols.

« Numeric: Stores numeric data. Cells in columns of this data type will appear as
text boxes, where you can type numbers.

« Date: Stores date and time data in the format MM/DD/YYYY HH:MM <A.M. or
P.M.>. Cells in columns of this data type will display an arrow that provides access
to the Calendar feature, but you can also type dates in date cells.

« Logical: Stores the value True or False. Cells in columns of this data type will con-
tain a check box that you can select to indicate True or clear to indicate False.

Using the Dataset Builder, you can create new datasets by importing a Microsoft Excel
file (.XLS), a text file (.TXT or .CSV), or an XML file (.XML) or by creating a dataset and
entering data directly into the Dataset Builder.

After a dataset exists, you can view and modify it on the Dataset Editor page, where you
can also delete the dataset or use it to create graphs or reports. The Dataset Editor page
also provides access to the Dataset Export Builder, which you can export a dataset to a
Microsoft Excel, text, or XML file.
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Example of a Dataset

To make this documentation easier to follow and to help explain how datasets can be
imported and exported, in this topic we provide an example of a dataset. We will refer
to this example throughout the dataset documentation as necessary.

In the following image, the Dataset Editor page displays the Entry Log dataset. This data-
set stores information about entries into a building, including various personnel inform-
ation and whether or not each entry was authorized.

Dataset Editor - Entry LLog

EMTRY o MAME DATE &MD TIME AUTHORIZED MOTES

1 11 JohnDoe  1{10/2010 7:45 AM
13 Bl Doe  1/10/2010 805 AM
13 Bl Doe | 1/10/2010 8:10 AM
12 JaneDoe  1/10{2010 11:15 AM
13 Bl Doe | 1/10/2010 12:30 FM
14 Sarah Doe 1/10/2010 1:09 PM
14 Sarah Doe 1/10/2010 3:15 PM

IUnauthorized Entry Code

O & EEEEOE

For the purposes of this example, we will assume that this information is collected by a
security system and stored in a database that is external to the Meridium APM database.

Note that the example contains the following columns of information:

ENTRY: Uses the Numeric data type and stores a value representing the order in
which the entries are logged. The example includes seven separate entries by four
people, and every entry has a unique number.

ID: Uses the Numeric data type and stores an identifying number for the person
associated with each entry. These values can be repeated, since one person may
enter the building multiple times.

NAME: Uses the Character data type and stores the name of each person asso-
ciated with each entry. These values can be repeated, since one person may enter
the building multiple times.

DATE: Uses the Date data type and stores the date and time at which each entry
was made. This column will always have unique values, since only one person can
enter the building at a time.

AUTHORIZED: Uses the Logical data type and stores the value True if the entry was
authorized or False if the entry was unauthorized. An entry could be unauthorized
for a number of reasons, such as user errors in entering information. This column
will have repeated values, since multiple authorized and unauthorized entries will

exist.
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« NOtES: Uses the Character data type and stores any notes about the entry. In this
example, Entry 2 contains a note explaining that the entry was unauthorized due
to an Unauthorized Entry Code.
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Overview of Graphs

Graphs provide a visual representation of data. Graphs can be created and modified via
the Graph Viewer page but are used through the Meridium APM Framework in both
Core Analysis and in other modules. For example, the following image shows the Analog
Calibration Error Graph, which is included in the Calibration Management module.

File Edit GoTo Tools

# Back -

meridium

71| Graph Tasks ]

Refresh Graph

Export Graph
Go to Query/Dataset

View Properties
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Alter Configuration
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Open Graph
Save Graph
Save As
Dielete Graph
Print Graph

Send To =

Help
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EIRX | T x

T XFITEE

Help

10,000
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3,000 -

2,000 -

1,000 -

Rotating Asset

Bad Actors by Count- Taxonomy Category Graph

Material Handling Asset
Electrical Asset

Taxonomy Category

Miscellaneous Asset

You can create graphs based on a query or dataset. When you create a graph, you will
select the type of graph that you want to build and the information that you want to dis-
play. To create a graph, at least one field in the underlying query or one column in the
underlying dataset must be numeric. For example, if a query returns the Equipment ID
and number of failures associated with all pumps in production, you could display the
Equipment IDs in a graph to provide a visual representation of the number of failures

per pump.

Note that any values that you want to see in your graph must be returned by the query
or included in the dataset on which that graph is based. Any changes that you make to
the underlying data will be reflected in the graph. For example, if you build a graph
based on a query that returns the repair costs for each pump in your system and then
create a new pump record, the next time you view the graph, the data for the additional

pump will appear.
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Note: If you remove from the underlying query or dataset a field that is included in
the graph (e.g., you remove the field on which the x-axis is based), the next time that
you try to open the graph, an error message will appear, indicating that the inform-
ation is not valid.

After a graph has been created, it is displayed on the Graph Viewer page (shown above),
where you can view and modify areas on the graph.
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Types of Graphs

When you create a graph, you will need to select the type of graph that you want to cre-
ate and then specify the fields that you want to include in the graph. The following table
lists each graph type and describes how it can be used.

Graph Type Useful for...

Identifying trends by tracking a series of values measured against a

lag Area set scale. The information in an area graph is displayed in linear
form.
Area The same purpose as an area graph except that the information in
%rve the graph is displayed in a curved form (non-linear).

Comparing a set or series of values to the same scale or unit of com-
s, Bar parison or over time. The information on a bar graph is represented
by vertical or horizontal bars.

Comparing a set of two values, where one of the values specifies size
+¢ Bubble or volume. The data that is displayed on a bubble graph is rep-
resented by bubble shapes.

Displaying statistics over a measured amount of time (e.g., stock

g Can- prices). The incremental data is represented by a series of open or
estick closed bars with a trailing line to indicate the lowest and highest val-
ues reached within the specified amount of time (e.g., a single day).

Comparing a set or series of values to the same scale or unit of com-
=+ Cube parison or over time. The data that is displayed on a cube graph is
represented by cubes.

Identifying trends by measuring and comparing a series of values.
i Curve The data that is displayed on a curve chart is represented by a line
that curves to indicate changes in the data.

Displaying statistics over a measured amount of time (e.g., stock
prices). The incremental data is represented by a series of vertical
bars, whose lowest, highest, and final values (reached within the spe-

it High- cified increment of time) are represented by a horizontal line.
low-close . .
Note that to use this graph type, the query or dataset must contain at

least one character and three numeric fields (i.e., highest, lowest, and
closing values).

Identifying trends by comparing a series of values. The data that is dis-
ke Lines played on a Line graph is represented by a line whose peaks and
crevices indicate changes in the data.
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Graph Type Useful for...

E_; Open-

igh-low-
close

The same as a high-low-close graph with one distinction: in addition
to displaying the highest, lowest, and final values, an open-high-low-
close graph also displays the initial values (reached within the spe-
cified increment of time). This is useful for determining trends within
the data and over time.

Note that to use this graph type, the query or dataset must contain at
least one character and four numeric fields (i.e., the opening, highest,
lowest, and closing values).

i Pareto

Combing different gallery styles to enhance the effectiveness of your
chart. For example, you can use a pareto graph to compare the num-
ber of failures over time from 1970 to 2002. The y-axis would rep-
resent the number of failures, and the x-axis would represent the
year.

. Scatter

Comparing a series of Xand Y coordinates and for identifying rela-
tionships between values in an X, Y coordinate. For example, you
could use a scatter graph to view the cost of repair by failure date for
a group of equipment.

11 Step

Identifying trends by measuring and comparing a series of values.
The data that is displayed on a step graph is represented by a line,
whose stair-like shapes indicate changes in the data.

@ Dough-
nut

Comparing portions of the graph to one another. For example, you
could use a doughnut graph to determine which manufacturer's cent-
rifugal pumps are most active.

Note that you can also display an additional doughnut graph to com-
pare to one another.

£y Pie

Comparing a portion of the graph to the whole. For example, you
could use the pie graph to determine the percentage of energy that is
used by a particular piece of equipment or group of equipment.

£ Pyramid

Comparing portions of the graph to one another and portions of the
graph to the whole.

For example, you could use a pyramid graph to compare the failure
rates of multiple types of equipment.
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Graph Type Useful for...

Displaying multi-source values as they relate to one another. For
example, you could use a radar graph to compare your allocated
versus budgeted spending, where you can also view the level of
spending per expense category (e.g., marketing and salaries). The
data is a radar graph is displayed in a plot that resembles a spider-
web.

#r Radar

Comparing a set or series of values to the same scale or unit of com-
parison or over time. You can use this type of graph to display project
plans and to show schedules for tasks or items in relation to one
another. Note that this type of graph can have only one numeric
column.

i Gantt
Chart

Representing a large number of values visually against each other on
a set scale and for noting trends. For example, you could use a con-
&4 Con- tour plot to view corrosion thickness readings, where the series on
tour* the graph would consist of different areas within a tank. The readings
would be plotted on the graph, providing a visual representation of
the corrosion rate.

The same as a contour plot except that the surface plot presents a

@ Sur- two-dimensional view of how the surface of the item that is being dis-
face* played on the graph /looks. For example, you could use a surface plot
to view corrosion thickness readings.

* Because this type of graph relies on shading that represents values, you should have a
minimum of 15 values in a series for the data to appear as it is intended. Note also that
this type of graph requires at least two series and two numeric fields.
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Overview of Queries

A queryis a tool that you can use to retrieve information from the database. Using quer-
ies, you can construct a question or request of the database and then view the answer
(i.e., the query results) on the screen. The records that are returned by the query can
include fields from one query source, such as a family or another query, or several
related query sources. After you construct a query, it can be saved for future use.

You can think of a query as a set of criteria that helps you define the specific inform-
ation you want to retrieve from the database. For example, consider a query on the
Pump family where Asset ID, Asset Manufacturer, and Asset Installation Date are the
fields selected for inclusion in the output. Instead of using this query to return ALL the
Pump records in the database, you might want to return only the Pump records where
the Asset ID, Manufacturer, and Asset Installation Date match certain criteria. For
example:

« You might apply criteria to the query to limit the output to pumps installed after a
particular date.

« You could define criteria so that the results would show only pumps man-
ufactured by a particular manufacturer.

So, using this example, your overall query criteria is that you want to see the pump ID,
manufacturer, and installation date for all pumps that were installed after a particular
date and manufactured by a particular manufacturer.

After you learn how to create basic queries, you can expand that knowledge to create
more complex queries. The more you learn about creating queries to retrieve detailed
information from the database, the better you can incorporate these queries into other
areas of Meridium APM. For example, you can create queries on which to base graphs
and you can configure queries to generate detailed reports.

You can construct queries using:

« The Query Builder, which takes you step-by-step through the process of adding
query sources and fields to a new query.

« The query design, which is intended for intermediate users and gives you more
flexibility in creating your query.

« The SQL code, which is intended for advanced users who understand how to con-
struct SQL queries from scratch.
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About Running Queries

Queries are available in many places throughout the Meridium APM Framework applic-
ation. In some cases, you might create a query manually and save it for future use. In
other cases, you might run a query that another user constructed or that is delivered
with the baseline content.

When you run a query, you might see the results on the Query Builder page, which will
make it obvious that you are looking at query results. For instance, if you open a query
from the Catalog or click a Home Page hyperlink that references a stored query, the res-
ults will be displayed on the Query Builder page.

In other cases, however, you might run a query and see the results in a different format
on a different screen. In these cases, you might not notice at first glance that you are
looking at query results. Inspection Management, for example, provides a customized
workflow that allows you to execute queries that return specific information, such as
equipment that can have bundle inspections. In addition, searches provide a cus-
tomized form where you can search the database for records in specific families that
meet specific criteria. In other words, performing a search is simply another way of
querying the database to return a subset of records.

When a query is created, it can be configured to return raw data stored in the database
or reformatted data. This means that you might run different queries that return the
same data in different formats. In addition, queries can be configured to prompt you for
information before returning any results.

Queries are not stand-alone tools; they can be incorporated throughout your entire
Meridium APM system.
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About Query Privileges

Some query options will behave differently based upon the query privilege setting in
your Security User record (i.e., the value in the Query Privilege field). The following sec-
tions describe how the queries will behave when you are logged in as a Security User
with any of these query privilege settings. These sections describe only the options that
behave differently. You can assume that any option that is not mentioned here will
behave as described elsewhere in the documentation.

Behavior for unrestricted users

If a Security User is designated as unrestricted (i.e., in the Query Privilege field in the
Security User record, the value is set to Unrestriced, or the field is empty), no query
options will behave differently. Instead, queries will function exactly as described else-
where in the documentation.

Behavior for users restricted by the time-out limit

If a Security User is designated as restricted by the time-out limit (i.e., in the Query Priv-
ilege field in the Security User record, the value is set to Restricted By Timeout Limit),
the user will be able to create and modify existing queries. Before they can save the new
or modified queries, however, they will first need to run the query. When the query
runs, if a query timeout limit has been specified in the database, the Meridium APM sys-
tem will allow the query to run until the specified query timeout limit has been met.
After the timeout limit is reached:

« If the query has notreturned results, a message will appear, indicating that the
qguery cannot be saved, and the save options will remain disabled.

« If the query has returned results, the save options will be enabled so the Security
User can save the query.

More specifically, while the results may not be displayed (depending upon the time-out
setting), the following links will be disabled on the Common Tasks menu on the Query
Builder page after you run the query:

« Save Query
« Save As

In addition, the following links will always be disabled on the Common Tasks menu on
the Query Builder page when you are viewing either the query design or the SQL code
for a query:

« Save Query
» Save As
« Delete Query

All the other Query Tool options will behave as described elsewhere in this doc-
umentation.
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Behavior for users with only execute privileges

If a Security User is designated as execute only (i.e., in the Security User record, the
Query Privilege field is set to Execute Only), the user will be able to view query results
but not create or modify queries. This means that when the query results are displayed,
these Security Users will not be able to access the query design or SQL code.

More specifically:

« On the Query submenu on the Meridium APM Framework toolbar, the Open Exist-
ing option will be the only available option. The Build Query option will be hidden.

« On the Query Tasks menu, the Run Query option will be the only available option.
All other options will be hidden.

« On the Common Tasks menu, the following options will be available:

= Open Query

Print Query
= Send To
= Help

All the other options on this menu will be hidden.
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About Query Types

Two main categories of queries are available in Meridium APM: data queries and action
queries. Each category can be further divided into specific types.

. Data Query: Retrieves data and displays the results on the screen. You can use
two types of data queries:

m Select Query: The most basic type of query, which returns rows of inform-
ation in a columnar format.

m Crosstab Query: A query that uses a grid in which one field is the row and
another field is the column. The intersection of the row and column can be
an aggregate of the two fields or an aggregate of a third, linking field.

Note: All users can create data queries using any family on which they have at
least View privileges.

« Action Query: Modifies information in the database and does not return results to
the screen. You can use three types of data queries:

m Update Query: Modifies data in the database.

» Append Query: Adds a group of records from one or more families to one
or more other families.

m Delete Query: Deletes rows of data.

Note: Only Super Users and members of the MI Power User Role Security
Group can create action queries. All users can run action queries, provided that
they have been granted permission to access the Catalog folder in which they
are stored. A user's ability to perform the action (e.g., delete) associated with the
query is controlled by family-level privileges.

When you create a query, the initial query type is set to Select by default. After you have
created the basic query, however, you can modify the query type if needed using the
Options link on the Query Tasks menu.
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