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Welcome to Postgres Enterprise Manager(PEM) Developer Guide. PEM consists of components that provide the man-
agement and analytical functionality for your EDB Postgres Advanced Server or PostgreSQL database. PEM is based
on the Open Source pgAdmin 4 project.

PEM is a comprehensive database design and management system. PEM is designed to meet the needs of both novice
and experienced Postgres users alike, providing a powerful graphical interface that simplifies the creation, maintenance,
and use of database objects.

CONTENTS 1
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CHAPTER
ONE

USING THE QUERY TOOL

PEM contains a feature-rich interactive development environment (IDE) that allows you to issue ad hoc SQL queries
against Postgres servers.

You can access the Query tool by selecting Tools>Querytool or through the context menu of select nodes of the Browser
tree. The Query tool allows you to:

* Issue ad hoc SQL queries.

* Execute arbitrary SQL commands.

« Edit the result set of a SELECT query if it’s updatable .

* Configure and display current connection and transaction status.
¢ Save the data displayed in the output panel to a CSV file.

* Review the execution plan of a SQL statement in either text, graphical, or table format (similar to https://explain.
depesz.com).

* View analytical information about a SQL statement.
The Query tool features two panels:

* The upper panel displays the SQL editor. You can use the panel to enter, edit, or execute a query. It also shows
the History tab, which you can use to view the queries that ran in the session. You can use the scratch pad to
hold text snippets during editing. To reopen a closed scratch pad or open a new one, right-click the SQL editor
and select AddPanel . You can also open new scratch pads from other panels using the same technique.

* The lower panel displays the Data Output panel. The tabbed panel displays: - The result set returned by a query -
Information about a query’s execution plan - server messages related to the query’s execution - Any asynchronous
notifications received from the server.

1.1 The Query tool toolbar

The toolbar uses context-sensitive icons that provide shortcuts to frequently performed tasks.

Icon Behavior Shortcut
Open File Display a previously saved query in the SQL editor. Accesskey + O
Save Save a query or access the Save menu:<br/>- Select | Accesskey + S

Save to save the selected content of the SQL editor
panel in a file.<br/>- Select Save As to open a new
browser dialog box and specify a new location to save
the selected content of the SQL editor panel.

continues on next page
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Table 1 - continued from previous page

Icon

Behavior

Shortcut

Save Data Changes

Save the data changes (insert, update, or delete) in the
Data Output Panel to the server.

F6

Find

Search, replace, or navigate the code displayed in the
SQL editor:<br/>- Select Find to provide a search tar-
get and search the SQL editor contents.<br/> - Select
Find next to locate the next occurrence of the search
target.<br/>- Select Find previous to move to the last
occurrence of the search target.<br/>- Select Pesistent
find to identify all occurrences of the search target
in the editor.<br/>- Select Replace to locate and re-
place (with prompting) individual occurrences of the
target.<br/>- Select Replace all to locate and replace
all occurrences of the target in the editor.<br/>- Select
Jump to navigate to the next occurrence of the search
target.

Cmd+F<br/>Cmd+G<br/>Cmd

Copy

Copy the content that’s currently highlighted in the
Data Output panel when in View/Edit data mode.

Accesskey + C

Paste

Paste a copied row into a new row when in View/Edit
data mode.

Accesskey + P

Delete

Mark selected rows for deletion. Select Save Data
Changes to update the content with your deletions.

Accesskey + D

Edit

Use options on the Edit menu to access text editing
tools. The options operate on the text displayed in the
SQL editor panel when in Query tool mode:<br/>- Se-
lect Indent Selection to indent the currently selected
text.<br/> - Select Unindent Selection to remove
indentation from the currently selected text.<br/>-
Select Inline Comment Selection to enclose any
lines that contain the selection in SQL-style comment
notation.<br/>- Select Inline Uncomment Selection
to remove SQL-style comment notation from the se-
lected line.<br/>- Select Block Comment to enclose
all lines that contain the selection in C-style comment
notation. This option acts as a toggle.

Tab<br/>Shift+Tab<br/>Cmd+/

Filter

Set filtering and sorting criteria for the data when
in View/Edit data mode. Select the down arrow
to access other filtering and sorting options:<br/>-
Select Sort/Filter to open the sorting and filtering di-
alog box.<br/> - Select Filter by Selection to show
only the rows containing the values in the selected
cells.<br/>- Select Exclude by Selection to show only
the rows that don’t contain the values in the selected
cells.<br/>- Select Remove Sort/Filter to remove any
previously selected sorting or filtering options.

Accesskey + F

Limit Selector

Set a value for the maximum number of rows in a
dataset.

Accesskey + R

Stop

Cancel the currently running query.

Accesskey + Q

continues on next page
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Table 1 - continued from previous page
Icon Behavior Shortcut
Execute/Refresh Execute or refresh the query selected in the SQL ed- | F5
itor panel. Select the down arrow to access other ex-
ecution options:<br/>- Select Auto-Rollback to roll
back a transaction in case an error occurs during the
transaction.<br/>- Select Auto-Commit to commit
each transaction. Any changes made by the transac-
tion are visible to others and durable in the event of a
crash.
Explain View an explanation plan for the current query. The | F7
result of EXPLAIN is displayed graphically on the Ex-
plain tab of the output panel and in text form on the
Data Output tab.
Explain analyze Invoke an EXPLAIN ANALYZE command on the cur-
rent query. From the Explain Options menu:<br/>-
Select Verbose to display more information about the
query plan.<br/> - Select Costs to include informa-
tion on the estimated startup and total cost of each
plan node as well as the estimated number of rows and
the estimated width of each row.<br/>- Select Buffers
to include information on buffer usage.<br/>- Select
Timing to include information about the startup time
and the amount of time spent in each node of the
query.<br/>- Select Summary to include the sum-
mary information about the query plan.

Commit Commit the transaction. Shift+CTRL+M
Rollback Roll back the transaction. Shift+CTRL+R
Clear Use options on the Clear menu to erase display | Accesskey + L

contents:<br/>- Select Clear Query Window to erase
the content of the SQL editor panel.<br/>- Select
Clear History to erase the content of the History tab.
Download as CSV Download the result set of the current query to a | F8
comma-separated list. You can specify the CSV set-
tings through the Preferences -> SQL editor -> CSV
output dialog box.

Macros Create, edit, or clear the macros by selecting Manage
Macros.

1.2 The SQL editor panel

The SQL editor panel is a workspace where you can manually provide a query, copy a query from another source, or
read a query from a file. The SQL editor features syntax coloring and auto-completion.

To use auto-complete, begin typing your query. When you want the editor to suggest object names or commands that
might be next in your query, press Control+Space . For example, type \*SELECT \* FROM\* (with a trailing space),
and then press Control+Space to select from a menu of auto-complete options.

After entering a query, select Execute/Refresh from the toolbar. The database server receives the complete contents
of the SQL editor panel to execute. To execute only a section of the code that’s displayed in the SQL editor, select the
text that you want the server to execute, and select Execute/Refresh .

The message returned by the server when a command executes is displayed on the Messages tab. If the command is

1.2. The SQL editor panel 5
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successful, the Messages tab displays execution details.

The Edit menu helps with code formatting and commenting:
» Use auto-indent to indent text to the same depth as the previous line by pressing Return .
* Block indent text by selecting two or more lines and pressing Tab .
* Implement or remove SQL-style or toggle C-style comment notation within your code.

You can also drag certain objects from the tree to save time spent typing long object names. Text containing the object
name is fully qualified with the schema name. Double quotes are added if required. For functions and procedures, the
function name along with parameter names are pasted into the Query tool.

1.3 The Data Output panel

The Data Output panel displays data and statistics generated by the most recently executed query.

1.3.1 Data Output tab

The DataQutput tab displays the result set of the query in a table format. You can:
¢ Select and copy from the result set.
 Use the Execute/Refresh options to retrieve query execution information and set query execution options.
* Select DownloadasCSV to download the content of the DataOutput tab as a comma-delimited file.
« Edit the data in the result set of a SELECT query if it’s updatable.
A result set is updatable if:

* All columns are either selected directly from a single table or they aren’t actually a table column (for example,
the concatenation of two columns). You can edit only columns that are selected directly from the table. Other
columns are read-only.

* All the primary key columns or OIDs of the table are selected in the result set.

Any columns that are renamed or selected more than once are also read-only.

Note: To work with an updatable query result set, you must have psycopg? driver version 2.8 or later installed.

Editable and read-only columns are identified using pencil and lock icons in the column headers.
An updatable result set is similar to the data grid in View/Edit Data mode, and you can modify it in the same way.

If auto-commit is off, data changes are made as part of the ongoing transaction. If no transaction is ongoing, a new one
is started. The data changes aren’t committed to the database unless the transaction is committed.

If any errors occur while saving (for example, trying to save a NULL into a column with a NOT NULL constraint), the
data changes are rolled back to a savepoint to ensure any previously executed queries in the ongoing transaction aren’t
rolled back.

All rowsets from previous queries or commands that are displayed in the Data Output panel get discarded when you
invoke another query. Open another Query tool browser tab to keep your previous results available.

6 Chapter 1. Using the Query tool
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1.3.2 Explain tab

To generate the Explain or Explain Analyze plan of a query, select Explain or ExplainAnalyze in the toolbar.

You can select more options related to Explain and ExplainAnalyze from the menu.

Note: PEM generates the Explain Analyze plan in JSON format.

On successful generation of an Explain plan, three tabs/panels appear under the Explain panel.

1.3.3 Graphical tab

To download the plan as an SVG file, select Download in the top-left corner of the Explain canvas. DownloadasSVG
isn’t supported on Internet Explorer.

The query plan that accompanies ExplainAnalyze is available on the DataOutput tab.

1.3.4 Analysis tab

The Analysis tab shows the plan details in table format, generating a format similar to the one available at explain.
depsez.com . Each row of the table represents the data for an Explain Plan node. The output can contain the node
information, exclusive timing, inclusive timing, actual versus planned rows, actual rows, planned rows, or loops. Child
rows of the selected row are marked with an orange dot.

If the percentage of the exclusive/inclusive timings of the total query time is:
* Greater than 90, red appears
 Greater than 50, orange appears
* Greater than 10, yellow appears

If the planner has misestimated the number of rows (actual verse planned) by:
* 10 times, yellow appears
* 100 times, orange appears

* 1000 times, red appears

1.3.5 Statistics tab

The Statistics tab displays information in two tables:
* Statistics per Node Type tells you how many times each node type was referenced.

« Statistics per Table tells you how many times each table was referenced by the query.

1.3. The Data Output panel 7
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1.3.6 Messages tab

Use the Messages tab to view information about the most recently executed query. If the server returns an error, the
error message appears on the Messages tab, and the syntax that caused the error is underlined in the SQL editor. If a
query succeeds, the Messages tab shows how long the query took to complete and how many rows were retrieved.

1.3.7 Notifications tab
Use the Notifications tab to view the notifications using the PostgreSQL Listen/Notify feature. For more details, see
the
PostgreSQL documentation .
For example:

1. Execute LISTEN "foo" in first Query tool session.

Dashboard Properties SOL  Statistics Dependencies Dependents Monitoring 8 pem/postgres@Postgres Enterprise Manager Server * =

s =0 8 Qv @& § F T v wm JEPklvsB s & i W

Dema‘poslgrex@l-‘oslgres Enterprise Manager Server ~

Query Editer Q)

Scratch Pad »

¥ History

1 LISTEN "“foc

Data Qutput  Explain  Messages  Notifications
Recorded time Event Process 1D Payload

O Mo data found

Fig. 1: Query tool - notifications listen
2. In the another Query tool session, execute the Notify command or pg_notify function to send the notification

of the event together with the payload.

3. You can observe the Notification tab in the first Query tool session where it shows the recorded time, event,
process ID, and the payload of the channel.

1.4 Query History panel

Use the QueryHistory tab to review activity for the current session. The QueryHistory tab displays information about
recent commands including:

* The date and time that a query was invoked.
* The text of the query.
e The number of rows returned by the query.

* The amount of time it took the server to process the query and return a result set.

8 Chapter 1. Using the Query tool
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Dashboard  Properties  SOL Statistics  Dependencses  Dependents  Monitoring 8 pem/posigres. 8 perm/postgres@Posigres Enterprise Manager Server * kg
@“k'g”T"-‘-WT'j.bvbnvr,@a-*lv
Query Editor  Query History Scratch Pad ®
1 SELECT pg_notifyl'foo', "xyz']
Data Qutput  Explain  Messages  Notifications
Fa-natify
4 void 4
1
Fig. 2: Query tool - notifications notify
Dashboard  Properties  SOL  Statistics  Dependencies  Dependents  Monitoring & pem/postgres@Posigres Enterprise Manager Server* 8 perm/postgres »

jme~a@~| 58 & i v

Scratch Pad =

Query Editor  Query History

1 LISTEN "foo"|

Data Cutput  Explain - Messages  Notifications

Recorded time Event Process 1D Payload

[2021-05-10 17:02:49.007598 foo 911m xyz

2021-05-10 17:03.01.070535 foo am XyT
021-05-10 17:03:11.07 4886 oo 911 Yz

Fig. 3: Query tool - Output Notifications panel

1.4. Query History panel
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* Messages returned by the server (not noted on the Messages tab).

» The source of the query (indicated by icons corresponding to the toolbar).
You can show or hide the queries generated internally by pgAdmin (during View/Edit Data or Save Data operations).
To erase the content of the QueryHistory tab, select Clear>Clearhistory .

Query history is maintained across sessions for each database on a per-user basis when running in Query tool mode.
In View/Edit Data mode, history isn’t retained. By default, the last 20 queries are stored for each database. You can
adjust this in config_local.py by overriding the MAX_QUERY_HIST_STORED value.

1.5 Connection status

Use ConnectionStatus to view the current connection and transaction status by selecting the status in the Query tool.

B B|vi@|ajv||éa|vih| @||Ev|| T |V

m postgres/enterprisedb@Postgres Enterprise Manager Server

The session is idle and there is no current

transaction.

Fig. 4: Query tool - Connection Status button

1.6 Macros

Query tool macros enable you to execute predefined SQL queries by pressing a single key. Predefined queries can
contain the placeholder $SELECTION$ . When the macro executes, the placeholder is replaced with the currently
selected text in the Query Editor pane of the Query tool.

To create a macro:

1. In the Query tool, select Macros>ManageMacros .

2. Select the key you want to use. Enter the name of the macro and the query.

3. Optionally, include the selection placeholder.

4. Select Save .
To clear a macro, in the Manage Macros dialog box, select the macro and select Clear . Respond Yes to the prompt.
To clear all macros, select Clear next to Key . Respond Yes to the prompt.

To execute a macro, select the shortcut keys, or select it from the Macros menu.

10 Chapter 1. Using the Query tool



CHAPTER
TWO

USING THE SCHEMA DIFF TOOL

Schema Diff compares schema objects between two database schemas. Use the Tools menu to access Schema Diff.
Schema Diff allows you to:

* Compare and synchronize the database schemas (from source to target).

* Visualize the differences between database schemas.

* List the differences in SQL statement for target schema objects.

* Generate synchronization scripts.

To open the selection panel, select Tools>SchemaDiff . Select the source and target servers, databases, and schemas
to compare. After selecting the objects, select Compare .

Note: The source and target databases must use the same major version.

You can open multiple copies of Schema Diff in individual tabs. To specify whether to open Schema Diff in a new
browser tab, select the Preferences dialog box. Set Openinnewbrowsertab to true .

The Schema Diff panel is divided into two panels: an Object Comparison panel and a DDL Comparison panel.

2.1 Schema Diff Object Comparison panel

In the Object Comparison panel, you can select the source and target servers of the same major version, databases, and
schemas to compare. You can select any server listed under the browser tree whether it’s connected or disconnected.
If you select a server that isn’t connected, then you must enter the password before using that server.

Select the databases to compare. The databases can be the same or different, and from the same or different servers.
Select the source and target schemas to compare.
After you select servers, databases, and schemas, select Compare to get the comparison results.

Use the lists of Functions , MaterializedViews , Tables , TriggerFunctions , Procedures , and Views to view the
DDL statements of all the schema objects.

To filter the schema objects, select Filter in the upper-right corner of the Object Comparison panel. Filter the schema
objects according to these criteria:

e| “*Identical”* &mdash; If the object is found in both schemas with the same SQL.
—.statement, then the comparison result is identical.

11
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**Different** &mdash; If the object is found in both schemas with different SQL.
—.statements, then the comparison result is different.

""" &mdash; If the object is found only in source schema and not in.
-.target schema, then the comparison result is source only.

L]
wn
)
=
H
(e]
[0}
)
5
=

\<-

**TargetOnly** &mdash; If the object is found only in target schema and not in.
—.source schema, then the comparison result is target only.

Select any of the schema objects in the Object Comparison panel to display the DDL statements for that object in the
DDL Comparison panel.

2.2 Schema Diff DDL Comparison panel

The DDL Comparison panel displays three columns:
* The first column displays the DDL statement of the object from the source schema.
* The second column displays the DDL statement of the object from the target schema.
* The third column displays the difference in the SQL statement of the target schema object.
To check for differences in the SQL statements, review the DDL statements of all the schema objects.

The Schema Diff tool can generate a SQL script with the differences found in the target schema object. The SQL script
compares the target schema object to the SQL statement of the source schema object. To generate the script:

1. In the Object Comparison panel, select the check boxes of the schema objects.
2. Select GenerateScript .
To open the Query tool in a new tab and display the differences in the SQL statement in the Query Editor:
1. Select the schema objects.
2. Select GenerateScript .

If you select the schema object to check the difference generated in the DDL Comparison panel but don’t select the
check box of the schema object, then PEM opens the Query tool in a new tab. The Query tool displays the differences
in the SQL statements in the Query Editor.

To copy the difference generated in the DDL Comparison panel, select Copy .

Apply the SQL Statement in the target schema to synchronize the schemas.

12 Chapter 2. Using the Schema Diff tool



CHAPTER
THREE

USING THE ERD TOOL

The Entity-Relationship Diagram (ERD) tool is a database design tool that provides a graphical representation of
database tables, columns, and inter-relationships. ERD can give sufficient information for the database administrator
to follow when developing and maintaining the database. To access the ERD tool, select Tools>ERDTool . The ERD
tool allows you to:

* Design and visualize the database tables and their relationships.
* Add notes to the diagram.

* Align the tables and links for a cleaner look.

 Save the diagram and open it later to continue working on it.

* Generate ready-to-run SQL from the database design.

* Generate the database diagram for an existing database.

You can open multiple copies of the ERD tool in individual tabs simultaneously. To close a copy of the ERD tool,
select the X in the upper-right corner of the tab bar.

3.1 Toolbar

The ERD Tool toolbar uses context-sensitive icons that provide shortcuts to frequently performed tasks.

3.2 File options

Icon Behavior Shortcut
Open File Load a saved diagram. Ctrl + O
Save Save changes to a saved diagram or save the diagram | Ctrl + S
to a file.
Save as Open a new dialog box and specify a new location to | Ctrl + Shift + S
save the diagram.

13
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Fig. 1: ERD Tool
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3.3 Export options

Icon Behavior Shortcut
Generate SQL Generate the DDL SQL for the diagram and open a | Option + Ctrl + S
Query tool with the generated SQL ready for execu-
tion.
Download image Save the ERD diagram in an image format. Option + Ctrl + I
3.4 Editing options
Icon Behavior Shortcut
Add table Add a new table to the diagram. In the table dialog | Option/Alt + Ctrl + A
box, enter the table details.
Edit table Edit a selected table on the diagram. In the table dia- | Option/Alt + Ctrl + E
log box, enter the table details.
Clone table Clone the complete table structure, name it with a | Option/Alt + Ctrl + C
auto-generated name, and put it in the diagram.
Drop table/link Drop a selected table or link. Option/Alt + Ctrl + D
3.5 Table relationship options
Icon Behavior Shortcut
M Open a one-to-many relationship dialog box to add a | Option/Alt + Ctrl + O
relationship between two tables. The selected table is
the referencing table and has the many endpoint of the
link.
MM Open a many-to-many relationship dialog box to add | Option/Alt + Ctrl + M
a relationship between two tables. This option creates
a linked table from the selected columns of the two
relating tables.
3.6 Utility Options
Icon Behavior Shortcut
Add/Edit note Make notes on table nodes while designing the | Option/Alt + Ctrl + N
database.
Auto align Align all tables and links for a cleaner look. Option/Alt + Ctrl + L

Show details

Toggle the column details. You can also choose to
show few or more column details.

Option/Alt + Shift + D

3.3. Export options

15
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3.7 Zoom options

Icon Behavior Shortcut

Zoom to fit Zoom in/out automatically and fit all the tables to the | Option/Alt + Shift + F
view.

Zoom in Zoom in on the diagram. Option/Alt + Shift + “+”

Zoom out Zoom out on the diagram. Option/Alt + Shift + “-”

3.8 Table dialog

The table dialog box allows you to:

» Change the table structure details.

« Edit an existing table or add a new one.

» See Table dialog for information on different fields.

3.9 Table node

The table node shows table details in a graphical representation:

* On the top bar: - To show column details, select Detailstoggle . - When you add a note, Note becomes enabled.

Select Note to changes notes.

* The first row displays the table’s schema name, like public in the example.

» The second row displays the table’s name, like users in the example.

* The remaining rows dispalys the table’s column names and their data types. - A column that is a primary key
displays as a lock key, like id integer in the example. - Other columns diplay as a green column, like email

character varying in the example.

* Select the node to drag it on the canvas.

* To open the table dialog box and change the table details, either double-click the table node or select Edit on the
toolbar. See

Table dialog for information on different fields.

3.10 One-to-many link dialog box

The one-to-many link dialog box allows you to:

* Add a foregin key relationship between two tables.

* Select a Local Table that references another table. The Local Table has the many end point.

e Select a Local Column that references another column.

* Select the Referenced Table. The Referenced Table has the one end point.

Select the Referenced Column.

16

Chapter 3. Using the ERD tool




Postgres Enterprise Manager Developer Guide, Release 8.6.0

One to many relation @]

General
Local Table (public) roles -
Local Column role_id X v
Referenced Table (public) users X v
Referenced role X v
Column

X Cancel ‘ B 0K |

Fig. 2: ERD Tool - One-to-Many Dialog Box

3.11 Many-to-many link dialog box

The many-to-many link dialog box allows you to:

Add a many-to-many relationship between two tables.
Create a relation table with linked columns that are derived from the two tables.

Select the Left Table, which is the first table that is linked. The Left Table has the one endpoint of the link with
the new relation table.

Select the Left table Column, which is the first table’s column. The Left table Column is a primary key.

Select the Right Table, which is the second table that is linked. The Right Table has the one endpoint of the link
with the new relation table.

Select the Right table Column, which is the second table’s column. The Right table Column is a primary key.

3.12 Table link

The table link shows the relationship between tables:

* The single-line endpoint of the link shows the column that is the reference.

* The three-line endpoint of the link shows the column that references.

* If one of the columns that is a reference or that references is removed from the table, then the link drops.

Select the link to drag it on the canvas.

3.11.

Many-to-many link dialog box 17
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H active boolean
role_id integer )
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Fig. 3: ERD Tool - Table Link
3.13 Table notes

To add a note to a table:

1. On the toolbar, select Add/Editnote .

2. In the window, enter your note.

When a note is added to a table, Note becomes enabled on the Table node. To check or update notes, select Note
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