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This guide describes the PEM tools for Developers. PEM consists of components that provide the management 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.
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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 via the QueryTool menu option on the Tools menu, or through the context menu of
select nodes of the Browser tree control. 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 is updatable .

* Displays current connection and transaction status as configured by the user.
« Save the data displayed in the output panel to a CSV file.

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

* View analytical information about a SQL statement.

| & [edbstore/postores@PGSQL_12 v
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Fig. 1: Query Tool tab
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You can open multiple copies of the Query tool in individual tabs simultaneously. To close a copy of the Query tool,
select the X in the upper-right hand corner of the tab bar.

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 executed 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 DataQutput panel. The tabbed panel displays the result set returned by a query, in-
formation about a query’s execution plan, server messages related to the query’s execution, and any asynchronous
notifications received from the server.

TheQueryToolToolbar

The QueryTool toolbar uses context-sensitive icons that provide shortcuts to frequently performed tasks. If an icon is
highlighted, the option is enabled; if the icon is grayed-out, the task is disabled.

[s/e/@ay[® a~ o+ & @ @] Y- wim {mp-[a/@ sz e 2a]u"

Fig. 2: Query Tool Toolbar

Hover over an icon to display a tool-tip that describes the icon’s functionality:

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 and specify a new location to save the
selected content of the SQL Editor panel.

Save Data Changes Save the data changes (insert, update, or delete) in the | F6
Data Output Panel to the server.
Find Search, replace, or navigate the code displayed in the | Cmd+F<br/>Cmd+G<br/>Cmd+Shift+G<br/>Cm

SQL Editor:<br/>- Select Find to provide a search tar-
get and search the SQL Editor contents.<br/> - Se-
lect 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 within the editor.<br/>- Select Replace to lo-
cate and replace (with prompting) individual occur-
rences of the target.<br/>- Select Replace all to lo-
cate and replace all occurrences of the target within
the editor.<br/>- Select Jump to navigate to the next
occurrence of the search target.

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

Paste Paste a copied row into a new row when in View/Edit | Accesskey + P
data mode.

Delete Mark selected rows for deletion. Select Save Data | Accesskey + D

Changes to update the content with your deletions.

continues on next page
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Table 1 - continued from previous page

Icon

Behavior

Shortcut

Edit

Use options on the Edit menu to access text edit-
ing tools; the options operate on the text dis-
played in the SQL Editor panel when in Query Tool
mode:<br/>- Select Indent Selection to indent the
currently selected text.<br/> - Select Unindent Se-
lection to remove indentation from the currently se-
lected text.<br/>- Select Inline Comment Selection
to enclose any lines that contain the selection in SQL
style comment notation.<br/>- Select Inline Uncom-
ment Selection to remove SQL style comment nota-
tion from the selected line.<br/>- Select Block Com-
ment 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+/

xbr/>Cmd+.<br/>!

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 do not 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 execution of the currently running query.

Accesskey + Q

Execute/Refresh

Execute or refresh the query highlighted in the SQL
editor panel. Select the down arrow to access other
execution options:<br/>- Select Auto-Rollback to in-
struct the server to roll back a transaction in case an er-
ror occurs during the transaction.<br/>- Select Auto-
Commit to instruct the server to commit each transac-
tion. Any changes made by the transaction are visible
to others and durable in the event of a crash.

F5

Explain

View an explanation plan for the current query. The
result of EXPLAIN is displayed graphically on the Ex-
plain tab of the output panel, and in text form on the
Data Output tab.

F7

continues on next page
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Table 1 - continued from previous page
Icon Behavior Shortcut
Explain analyze Invoke an EXPLAIN ANALYZE command on the
current query. Navigate through the Explain Op-
tions menu to select options for the EXPLAIN
command:<br/>- Select Verbose to display additional
information regarding the query plan.<br/> - Select
Costs to include information on the estimated startup
and total cost of each plan node as well as the esti-
mated number of rows and the estimated width of each
row.<br/>- Select Buffers to include information on
buffer usage.<br/>- Select Timing to include infor-
mation about the startup time and the amount of time
spent in each node of the query.<br/>- Select Sum-
mary to include the summary information about the

query plan.
Commit Commit the transaction. Shift+CTRL+M
Rollback Rollback the transaction. Shift+CTRL+R
Clear Use options on the Clear drop-down menu to erase | Accesskey + L

display contents:<br/>- Select Clear Query Window
to erase the content of the SQL Editor panel.<br/>- Se-
lect 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.

1.1 The SQL editor panel

The SQLeditor 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.

8 =8~ ® Q- #-& & & Y v tm | @8PF~eB- 8 2 a i B
edbstore/postgres@PGSQL_12 ~
Query Editor

Query History

1 SELECT * FROM pg_attribute;

Fig. 3: Query Tool - Query Editor tab

To use auto-complete, begin typing your query; when you would like the Query editor to suggest object names or
commands that might be next in your query, press the Control+Space key combination. For example, type \*SELECT
\* FROM\* (with a trailing space), and then press the Control+Space key combination to select from a popup 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 for execution. To execute only a section of the code that is displayed in the SQL editor, highlight

6 Chapter 1. Using the Query tool
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Query Editor  Query History
1 SELECT * FROM pg
O pem.
@& pemdata
& pemhistory
Data Output  Explain  Messages  Notifications

Fig. 4: Query Tool - Query Editor tab

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
successful, the Messages tab displays execution details.

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

You can also drag and drop certain objects from the tree-view to save time spent typing long object names. Text
containing the object name are 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.

1.2 The Data Output panel

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

1.2.1 Data Output tab

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

A result set is updatable if:

1.2. The Data Output panel 7
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pem/postgres(@Postgres Enterprise Manager Server v

Query Editor  Query History

1 SELECT generate_series(1,1888) AS ID, 'JOHN' AS NAME
2 SELECT generate_series(1,1888) AS NO, "JACK' AS NAME

Data Output  Explain  Messages Notifications

id a name
4 integer text
JOHN

-

JOHN
JOHN
JOHN
JOHN
JOHN
JOHN
JOHN

- RN T RS R
O ®m N @t AW M

JOHN
10 10 JOHN
1 11 JOHN
12 12 JOHN
13 13 JOHN
14 14 JOHN

15 15 JOHN

Fig. 5: Query Tool - Query Editor tab - Autocomplete feature

Ehav@ o~ ®~& 8 @ T - wm {mp-eB~ 55 & & B

Query Editor  Query History Scratch Pad *

1 select esmpno, ename, deptno as departsent from edbuser.esp

Data Qutput  Explain Messages  Notifications

run. Total query runtime: 48 msec.

Fig. 6: Query Tool - Query Editor - Message tab
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Query Editor  Query History

£

1 SELECT » FROM pg_database

Data OQutput  Explain  Messages  Notifications

old datname datdba encodin datcollate datctype datistemplate datallowconn datconnlimit datlastsysoid
a o & & ‘4 a foewee g e o weent - g E 4

4 oid name oid nteger name name boolean boolean Integer oid &
1 13432  posigres 10 6 en_IN en_IN false true -1 13431
2 16389  edbstore 16388 b en_IN en_IN false true 1 13431
3 templatel 10 6 en_IN en_IN true true 1 13431
4 13431 templated 10 6 en_IN en_IN true false 1 13431

Fig. 7: Query Tool - Data output tab

¢ All columns are either selected directly from a single table, or they are not actually a table column (for example,
the concatenation of two columns). Only columns that are selected directly from the table are editable, 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 psycopg2 driver version 2.8 or above installed.

Editable and read-only columns are identified using pencil and lock icons (respectively) in the column headers.

E:naviavmvrsm@*- Y v v A (m[p|-[eBv]ns e s]|Hr

Query Edito pery History Scratch Pad x

Dot Output  Explain  Messages  Notifications

ampno ename department
4 [P¥]rumeric (4) character varying (10 numaic (2)

SMITH

ALLEN

a 7521 WARD

Fig. 8: Query Tool - Editable and Read-only columns

An updatable result set is similar to the DataGrid in View/EditData mode and can be modified 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 initiated. The data changes are not committed to the database unless the transaction is committed.

1.2. The Data Output panel 9
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If any errors occur during saving (for example, trying to save a NULL into a column with a NOT NULL constraint),
the data changes are rolled back to an automatically created SAVEPOINT to ensure any previously executed queries in
the ongoing transaction are not rolled back.

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

1.2.2 Explain tab

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

More options related to Explain and ExplainAnalyze can be selected from the drop-down menu.

8 |=8 - ® Q- #-& & & Y v tm | @pF~ B sz ali B
Verbose |
Query Editor  Query History Costs
1 select empno, ename, deptno as department from edbuser.emp Buffers
Timing
Summary
Settings

Fig. 9: Query Tool - Toolbar Explain button

Please note that PEM generates the Explain[Analyze] plan in JSON format.

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

1.2.3 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.

1.2.4 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

Greater than 50 —> Orange (between red and yellow)

Greater than 10 —> Yellow

If the planner has misestimated the number of rows (actual vs planned) by:
10 times —> Yellow color

100 times —> Orange (between Red and Yellow) color

1000 times —> Red color

10 Chapter 1. Using the Query tool
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Query Editor  Query History Scratch Pad x

1 select » from pg_rule=|

Data Output  Explain Messages MNotifications
Graphical  Analysis  Statistics
@ ¢ a & Hash Right Join x

Node Type  Hash Join

B
ﬁ: Parallel Aware false
B v
Join Type Right
pg_db_role_settin- pg_db_role_setting Hash Right Join L w
g_databaseid_rol_- a Inner Unique  true
index Hash Cond  (s.setrole = pg_authid.oid)
_sefial 1
l
pg_authid Hash

Fig. 10: Query Tool - Explain tab - Graphical plan tab
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Query Editor  Query History Serateh Pad x

1 SELECT DISTINCT dep.deptype, dep.refclassid, cl.relkind, ad.adbin,
2 CASE WHEN cl.relkind IS MOT NULL THEN cl.relkind || COALESCE
3 WHEN tg.oid IS NOT MULL THEN 'T'
4 WHEN ty.oid IS NOT HULL AND ty.typb
S WHEN ty.oid IS NOT MULL AND Ly.ty
6 WHEN ns.oid IS NOT WULL .
T
8
9

subid: rcharacter varying,

WHEN «old IS NOT WULL ¥pname =
WHEN pr.oid I5 WOT WULL
WHEN la.oid IS MOT HULL
18 WHEN rw.oid IS NOT MULL

11  WHEN co.oid IS NOT MULL THEN ' itext || contype

Data Qutput  Explain  Messages  Notifications
Graphical = Analysis | Statistics

Timings Rows

# Node Exclusive Inclusive Actual Loops
1. = Unique (actual=56.576..58.105 rows=3510 loops=1) 510 1

2 =+ Sort {aclual=56.574..56.902 rows=5340 loops=1) . 5 5340 1

3 = Nested Loop Left Join (actual=13, 766,46 939 rows=5340 loops=1) 5186 ms 5340 1
- ] =534 =
N Hash inner Join (actuale13.751. 41754 rows=5340 oops=1) mes i .
Hash Cond: (dep refelassid = pg_class. oid)
= Hi al = = =1)
5 Hash Left J?.n (actual=13.599..39 ‘:-J(H rows=7787 loops=1) 2009 ms 39.904 ms 7187 :
Hash Gond: (pe procettype = priyp.oid)
- i =13.476.37.7 =7787 loops=
6. Hash Left Join (actual=13. 5.3- TB3 rows=T787 loops=1) 1703 ms 7787 1
Hazgh Cond: (dep refoljid = fdw.oid)
5 = Hosh Left Join (actual=13.451,.36.079 rows=7787 loops=1) 1733 ms 26,079 ms 7787 1
Hash Cond. (dep re i = 15 old)

= Hash Left Join (actual=13.44. 34 345 rows=7 787 loop,
8. Hash Cond: {{att atirelid = ad adrelid) AND (a1t
adnumi))

9. = Merge Left Join (actuals13.42_32 497 rowss=T78. 1.537 ms 32497 ms a7 1

1.84ms 34.345ms a7 1

Fig. 11: Query Tool - Explain tab - Analysis tab
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1.2.5 Statistics tab

The Statistics tab displays information in two tables:

¢| “*StatisticsperNodeType** tells you how many times each node type was referenced.

**StatisticsperTable** tells you how many times each table was referenced by the.
—query.

Query Editor  Query History Scratch Pad *®
1 SELECT DISTINCT d
' ing
r' THEN "t'::text
Data Cutput  Explain :  Notifications
Graphical  Analysis =~ S
Statistics per Node Type Statistics per Table
Mode type Count Time spent % of query Table name Sean count Tatal time % of query
{ash 2 Bam 545% .
Hasd 12 3164 ms 345%  Node type Count Sum of times % of table
1 1.74ms 295
po_attrdef 1 0.004 m= 0.01%
10 12938 ms 2227
Seq Scan 1 0,004 ms
1 0.062 ms 011%
po_attribute 1 0,593 ms 1.03%
1 Oms o3
Seq Scan 1 0,593 ms
3 0.065ms 0.12%
po_class 4 0.235 ms 0.41%
0.027 ms 0.05%
h _ Index Sean 1 0,038 ms 16,18
Merge Left Join 7 11.159 ms 19.21%
Seq Sca 0,197 ms 83.83%
Hested Loop Left Join 4 12214 ms .03
- ~ po_constraint 1 0.022 me 0.04%
Seq Scan 0 2215ms 382%
Index Scan 1 0.022 ms
Sort 1336 ms 23
X po_depend 1 0.586 ms 1.01%
Unigue 1 1.203 ms 2.08%
Seq Scon 1 0,586 ms

Fig. 12: Query Tool - Explain plan tab - Statistics tab

1.2.6 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 displays how long the query took to complete and
how many rows were retrieved:

1.2.7 Notifications tab
Use the Notifications tab to view the notifications using the PostgreSQL Listen/Notify feature. For more details, see
PostgreSQL documentation .
Example:
1. Execute LISTEN "foo" in first Query Tool session.

2. In the another Query Tool session, execute Notify command or pg_notify function to send the notification of
the event together with the payload.

12 Chapter 1. Using the Query tool
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No limit

Jmipi- e@ - 5 7 | a

Query Editor  Query History

1 SELECT * FROM pg.

Data Qutput  Explain  Messages

ERROR:
LINE 1: SELECT » FROM pg.roles
A

SQL state: 42P81
Character: 15

Notifications

relation "pg.roles” does not exist

Fig. 13: Query Tool - Output error

8 = @ -~ 'I!'EHEVY"’Nclnmj."’bﬁ"’ﬁﬁ av L A~
Query Editor  Query History

1 SELECT DISTINCT dep.deptype, dep.refclassid, cl.relkind, ad.adbin,

2 CASE WHEN cl.relkind IS NOT NULL THEN cl.relkind || COALESCE(dep.refobjsubid::character varying, ''
3 WHEN tg.oid IS NOT NULL THEN 'T'::text

4 WHEN ty.oid IS NOT NULL AND ty.typbasetype = @ THEN 'y'::text

5 WHEN ty.oid IS NOT NULL AND ty.typbasetype != @ THEN "d'::text

6 WHEN ns.oid IS NOT NULL THEN 'n'::text

7 WHEN pr.oid IS NOT NULL AND prtyp.typname = 'trigger' THEN 't'::text

8 WHEN pr.oid IS NOT NULL THEN 'P'::text

9 WHEN la.oid IS NOT NULL THEN '1'::text

18 WHEN rw.oid IS NOT NULL THEM 'R'::text

11 WHEN co.oid IS NOT NULL THEN 'C'::text || centype

12 WHEN ad.oid IS NOT NULL THEMN 'A'::text

13 WHEN fs.oid IS NOT NULL THEN 'F'::text

14 WHEN fdw.oid IS NOT NULL THEN 'f'::text

15 ELSE '!

Data Output  Explain  Messages

1 rows affected.

Notifications

Successfully run. Total query runtime: 61 msec.

Fig. 14: Query Tool - Messages tab

1.2. The Data Output panel
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Dashboard Properties SOL  Statistics Dependencies Dependents  Monil

s =8- 8 Q- 8~-& 8§ & T v

ing B pem/postgres{@Posigres Enterprise Manager Server * b3

1mipi-|eaB~ "= & &L B

gres
Query Editor  Query History Scratch Pad x

1 LISTEN "foo"

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

@ Mo data found

Fig. 15: Query Tool - notifications listen

Dashboard  Properties  SOL Statisties  Dependencies  Dependents  Monitoring & pemsposigres: 8 pem/postgres@Postgres Enterprise Manages Server * »

8w B~ g Q- P& § & T > rime |@Pp~ B~ 55 a i 0

Query Editor  Query History Scratch Pad 3

1 SELECT pg_notifyll' foo', "xyz'[)

Data Qutput  Explain  Messages  Notifications

pa-notify
4 void é

1

Fig. 16: Query Tool - notifications notify
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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 particular channel.

Dashboard  Properties  SQL  Statistics  Dependencies  Dependents 8 pem/posigres@Posigres | Manager Server® B pem/postgres x

g =8~ 8 Q- 8 & B @ T - tm @k 8B~ 88 & i B

es Enterprise Manager Server +

¢ History Scratch Pad ®

Query Editor

1 LISTEN "foo"|

Data Output  Explain = Messages  Notifications

Recorded time Event Process 1D Payload

(2021-05-10 17:02:49.007598 oo am XYZ
021-05-10 17:03.01,070535 foo 110 wyz
021-05-10 17:03:11.074838 foo 1104 Wz

Fig. 17: Query Tool - Output Notifications panel

1.3 Query History panel

Use the QueryHistory tab to review activity for the current session:

E:;avm Qv @& @ @ Y v v {mMP- Bz e & W

edbstore/postgres@PGSQL_12 ~

Query Editor  Query History
Show queries generated internally by Postgres Enterprise Manager? 11/17/2020 3:42:01 PM1 61 msec
m Date Rows Affected Duration
Copy Copy 1o Query Editor I]

ELECT DISTINCT dep.deptype, dep.refclassid, cl.r- SELECT DISTINCT dep.deptype, dep.refclassid, cl.relkim
Lol CASE WHEN cl.relkind IS NOT NULL THEN cl.relkind || CO.
4 SELECT DISTINCT dep.deptype, dep.refclassid, cl.rel. WHEN tg.oid IS NOT MULL THEN 'T'::text
15:34: 84 WHEN ty.oid IS NOT NULL AND ty.typbasetype = @ THEN 'y
P SELECT * FROM pg.roles WHEN ty.oid IS NOT MULL AND ty.typbasetype != @ THEN '
L WHEN ns.oid IS NOT NULL THEN 'n'::text
P SELECT * FROM pg_roles WHEN pr.oid IS _NOT WNULL AND prtyp.typname = 'trigger' ~
P SELECT * FROM pg_database Messages
15:21:09 Successfully run. Total query runtime: 61 msec.
P select empno, ename, deptno as department from edbu. 1 rows affected.

Fig. 18: Query Tool - Query History tab

The QueryHistory tab displays information about recent commands:
* The date and time that a query was invoked.
* The text of the query.
* 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.

1.3. Query History panel

15
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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/EditData or SaveData operations).
To erase the content of the QueryHistory tab, select Clearhistory from the Clear drop-down menu.

Query history is maintained across sessions for each database on a per-user basis when running in QueryTool mode.
In View/EditData mode, history is not retained. By default, the last 20 queries are stored for each database. This can
be adjusted in config_local.py by overriding the MAX_QUERY_HIST_STORED value.

1.4 Connection status

Use the Connectionstatus feature to view the current connection and transaction status by selecting the status in Query
Tool:

e B|v|@Bl|lajv||éa/vih| @ v | T v

m postgres/enterprisedb@Postgres Enterprise Manager Server

The session is idle and there is no current
transaction.

Fig. 19: Query Tool - Connection Status button

1.5 Macros

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

|= =8 ®alv/o~& @ @ Y v v {mp - eB- 88 o x|lm

edbstore/postgres@PGSQL_12 ~ Manage Macros...

Query Editor ~ Query History
[r— View data of SELECTED table (Ctrl + 3)

i
View data of cust_hist table (Ctrl + 2)

View data of dept table (Ctrl + 1)

Fig. 20: Query Tool - Connection Status button

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 .
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B Manage Macros u

& Key Name saL

& Ctl+1 View data of dept table SELECT * FROM edbuser.dept;
& Ctrl+2 View data of cust_hist table SELECT * FROM edbuser.cust_hist WHERE customerid=7888;
& Ctrl+3 View data of SELECTED table SELECT * FROM $SELECTIONS;

Ctrl + 4

Ctri+ 5

Ctrl+6

Ctri+7

Ctrl+8

Ctrl+9

Ctrl+0

Al o E1

? X Cancel | B Save

Fig. 21: Query Tool - Connection Status button

To clear a macro, in the Manage Macros dialog box, select the macro and select Clear .
To clear the selected macro, 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.
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& Key Name saL

@ Ctri+1 View data of dept table SELECT * FROM edbuser.dept; 4

EICNHZ View data of cust_hist table SELECT * FROM edbuser.cust_hist WHERE customerid=7888; Y

A& Ctri+3 View data of SELECTED table =~ SELECT * FROM $SELECTIONS; 4
Ctrl+ 4 4
Ctrl+5 4
Cl+6 4
Ctrl+7 4
Ctrl+8 4
Ctrl+9 4
Ctrl+0 y
Al w1
? x Cancel

Fig. 22: Query Tool - Connection Status button

Are you sure you wish to clear this row?

Fig. 23: Query Tool - Connection Status button
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Clear All Rows

Are you sure you wish to clear all rows?

X Cancel

Fig. 24: Query Tool - Connection Status button

Dashboard  Properties  SOL  Statisties  Dependencies  Dependents g B o1z
o™ 0 @ Q- P& 8§ v | T v nNobm

1mr - @~ B & & W

Query Editor  Query History
1

Scrotch Pad o

Data Quiput  Explain  Messages  Notifications

deptna L cname gl ’
a IP] numerie (2) charactes varying (12) chatacter varying (13)

1 10 ACCOUNTING HEW YORK

2 0 RESEARCH DALLAS

3 30 SALES CHICAGO

4 40 OPERATIONS BOSTON

[ + Successfully run. Total query runtime: 30 msec. 4 rows affected.

Fig. 25: Query Tool - Connection Status button
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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 close a tab, select X in the upper-right corner of
the tab bar.

To specify whether to open Schema Diff in a new browser tab, select the Preferences dialog box. Set Openinnew-
browsertab 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.

21



Postgres Enterprise Manager - Developer Guide, Release 8.5.0

Dashboard Properties SQL  Statistics Dependencies Dependents  Menitoring  ¢H Schema Diff (Beta) b
Select Source @} PostgresQL 11 ® v = posigres X v & source_sc ERd
Select Target @} PostgreSQL 11 ® v = postgres ® v & target_sc % v & Compare [# Generate Script TFilter  ~
Schema Objects Comparisen Result
v §| Collations - identical: 0 Different: 1000 Source Only: 1 Target Only: 1
&/ abstract Source Only
&1 asset Target Only
&l coll Different
&4 collo Different
@l col100 Different
A1 col1000 Different
&l col101 Different
Al col102 Different
a4 col103 Different
&l col104 Different
@4 col105 Different
&4 col106 Different
DOL Comparison
Scurce Target Difference
1 Collation: coll; 1 -- Collation: coll; 1 -- WARNING:
2 2 2 We have found the difference in either of LC
3 0P COLLATION source_sc.coll; 3 DROP COLLATION target_sc.coll; 3 so we need to drop the existing collation fi
4 4 4 DROP COLLATION target_sc.coll;
5 CREATE COLLATION source_sc.coll 5 CREATE COLLATION target_sc.coll 5
6 LC_COLLATE = "POSIX', LC_CTYPE = 'POSIX' 6 LC_COLLATE = "C', LC_CTYPE = 'C'); 6 CREATE COLLATION target_sc.coll
7 7 7 LC_COLLATE = 'POSIX', LC_CTYPE = 'POSIX');
8 ALTER COLLATION source_sc.coll 8 ALTER COLLATION target_sc.coll
9 OWNER TO postgres; 9 OWNER TO postgres;
Fig. 1: Schema Diff dialog
Dashboard  Properties  SQL  Swatistics  Dependencies  Dependerts  Monitoring [ Schema Diff (Beta)
Select Source BF PostgresaL 11 ® - = postgres EIR & source_sc * v
Select Target B} PostgreSQL 11 x v = postgres % v @ target_sc *® v [A Generate Script TFilter  ~
O Select the server, database and schema for the source and target and click Compare to compare them
Fig. 2: Schema Diff dialog - Compare button
Dashboard Properties SQL  Statistics Dependencies Dependents  Menitoring  ¢H Schema Diff (Beta) ®
Select Source @} PostgreSOL 11 ® ¥ = postgres X v £ source_sc ¥ ow
Select Target @} PostgreSQL 11 ® v = postgres ® v & target_sc % v & Compare [# Generate Script TFilter  ~
Schema Objects Comparisen Result
> §L Cellations - Identical: 0 Different: 1000 Seurce Only: 1 Target Only: 1
» & Domains - Identical: 0 Different: 1000 Socurce Only: 0 Target Only: 0
»  [F Foreign Tables - Identical: 1000 Differemt: 0 Source Only: O Target Only: 0
> [} FTS Configurations - Identical: 1000 Different: 0 Source Only: @ Target Only: 0
~ [} FTS Dictionaries - Identical: 1000 Different: 0 Source Only: 0 Target Only: 0
@ frsdl Identical
B fisd10 Identical
@ ftsd100 Identical
@ ftsd1000 Identical
& fisd107 Identical
@ fisd102 Identical
& fisd103 Identical

Fig. 3: Schema Diff dialog - Comparison Results
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**Different** &mdash; If the object is found in both schemas with different SQL.
—.statements, then the comparison result is different.

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

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

L]
.—]
o
R

Q
(]
e
o
5
=P

\<-

Dashboard Properties SQL  Statistics Dependencies Dependents  Monitoring ¢ Schema Diff (Beta) H
Select Source i} PostgresQL 11 x - = postgres x - @ source_sc % v
Select Target k¥ PostgreSQL 11 X v = postgres ® v 4> target_sc ® v & Compare [# Generate Script Y Filter | «
+ Identical
Schema Objects Comparisen Result
+ Differant
v fL Collations - Identical: 0 Different: 1000 Scurce Only: 1 Target Only: 1  Source Only

abstract Source Only
+ Target Only

;. asset Target Only

1 eoll Different

3 eol10 Different

col100 Different

col1000 Different
col101 Different
col102 Different
1L coll03 Different
3L col104 Different
&l col105 Ditferent

Fig. 4: Schema Diff dialog - Filter option

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.

2.2. Schema Diff DDL Comparison panel 23
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Dashbeard Properties SQL  Statistics

Select Source @} PostgresQL 11 x v

Select Target @} PostgresaL 11

x v

Schema Objects

~ Bl Collations - Identical: 0 Different: 1000 Source O
&1 abstract
&l asset
fi coll
gl coll0
L col100
1 col1000
L col101
col102

. col103

> B BF EF R @R

g+ col104

&l coll0s

& col106

DDL Comparison

Source

coll;

Collatio

DROP COLLATION source_sc.coll;

LC_COLLATE = "POSIX', LC_CTYPE =

ALTER COLLATION source_sc.coll

1

2

3

4

5 CREATE COLLATION source_sc.coll
6

7

8

9 OWNER TO postgres;

Dependencies

Dependents

= postgres

= postgres

nly: 1 Target Only: 1

Monitoring ¢} Schema Diff (Beta)

€ source_sc x =

X > target_sc *x v

&8 Compare

Cemparisen Result

Source Only
Target Only
Different
Different
Different
Different
Different
Different
Different
Different
Different

Different

Target

1
el
3
4
5
"POSIX'); 6
7
8
9

- Collation: coll;

DROP COLLATION target .coll;

CREATE COLLATION target sc.coll
LC_COLLATE = 'C', LC_CTYPE =

ey

ALTER COLLATION target_sc.coll
OWNER TO postgres;

[# Generate Seript | Y Filter | v

Difference

1 WARNING:

2 We have found the difference in either of LC

3 so we need to drop the existing collation fi

4 DROP COLLATION target_sc.coll;

5

& CREATE COLLATION target_sc.coll

7 LC_COLLATE = 'POSIX', LC_CTYPE = 'POSIX');

Dashbeard Properties SQL  Statistics

Select Source @} PostgresQL 11 ® -

Select Target &} PostgresQL 11

% v

Schema Objects

~ fL Cellations - Identical: 0 Different: 1000 Scurce Or
. abstract
£1 asset
&l eoll
B4 coll0

L col100

@e

L col1000

@

col101

@R

col102
col103
col104
&4 coll05
&Ll col106

m @R @

[

DOL Comparison

Source

0P COLLATION source_sc.coll;

LC_COLLATE = °"POSIX', LC_CTYPE =

ALTER COLLATION source_sc.coll

1

2

3

4

5 CREATE COLLATION source_sc.coll
6

7

8

9 OWNER TO postgres;

Dependencies

Fig. 5: Schema Diff dialog - DDL Comparison panel

Dependents

= postgres

= postares

nly: 1 Target Only: 1

Monitoring ¢ Schema Diff (Beta)

X - @ source_sc ® -

£ target_sc

& Compare

Comparisen Result

Source Only
Target Only
Different
Different
Different
Different
Different
Different
Different
Different
Different

Different

Target

*POSIX');

[N T R

Col

DROP COLLATION target .coll;

CREATE COLLATION target_sc.coll
LC_COLLATE = *C', LC_CTYPE =

ey

ALTER COLLATION target_sc.coll
OWNER TQ postgres;

[& Generate Seript Y Filter
Difference

1 -- WARNING: Copy
2 W ve found the difference in either of LC
3 ve need to drop the existing collation fi
4 DROP COLLATION target_sc.coll;

5

6 CREATE COLLATION target_sc.coll

7 LC_COLLATE = "POSIX', LC_CTYPE = 'POSIX');

Fig. 6: Schema Diff dialog - Generate Script button
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Dashboard Properties SQL  Statistics Dependencies Dependents  Monitoring ¢ Schema Diff (B.. 8 postgres/postgres@PostgreSQL 11 ®
=B~ E a- v B 8 (&~ | T | v Nlmt ¢ W M| v | & B v 22L&

m postgres/postgres@PostgreSQL 11

Query Editor  Query History Scratch Pad x

1 Diff utility in Po terpr
. )y require manual
3 t or

4 EPS

5

6

7 difference in either of LC_COLLA CTYPE or LOCALE,
8 p the existing collation first and re-create

9 DROP COLLATION target_sc.collB@;

10

11 CREATE COLLATION target_sc.coll@g

12 LC_COLLATE = 'POSIX', LC_CTYPE = "POSIX');

13 END;

Fig. 7: Schema Diff dialog - Generate Script - 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.

2.2. Schema Diff DDL Comparison panel 25
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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. When an icon

is enabled, it appears highlighted. When an icon is disabled, it appears grayed-out.

3.2 File options

Icon Behavior Shortcut
Open File Load a saved diagram. Cul + 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.
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&= QrF BB OS®8@3 v P E D @ Q ?
edbstore/postgres@PGSQL_12

@&
@ & public @
& public &5 roles 4> public
| newtablel role_id integer > [ users_user_log
id integer A role_name text [ /P users_id integer e
H coll “char 4® user_log_id integer .
. @& |
& public
5 users
&
id integer S
@ edbuser
H email character varying
1 newtable2
F password_hash characte
id integer f varying
f§ coll “char*  active boolean

oo

role integer —+

&
& public
] user_detall
@&
f idinteger .
< public
f first_name character var
¥ing [ user log

on

last_name character var
ying

id integer —4—

fl email character varying

fon 1

org character varying
ts timestamp without ti

i

date_created date me zone

A phone_number text A ipinet
f account_number charact f event character varying
er varying

Fig. 1: ERD Tool

= B B K O @8O0 M MMM P L@

Jo)
Jo)
)

Fig. 2: ERD Tool - Toolbar
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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

29



Postgres Enterprise Manager - Developer Guide, Release 8.5.0

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

General Columns

Name users1
Schema <> public v
Comment users information table

X Cancel ‘ B 0K ‘

Fig. 3: ERD Tool - Table Dialog

The table dialog box allows you to:
» Change the table structure details.
« Edit an existing table or add a new one.

e 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.
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@ ()

<> public

| users

id integer
f email character varying
|-| password _hash characte
r varying
H active boolean

H role integer

Fig. 4: ERD Tool - Table Node

* 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.
* Select a Local Column that references another column.

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

Select the Referenced Column.

3.10. One-to-many link dialog box 31
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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. 5: 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.
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Many to many relation B

General
Left Table (public) roles v
Left table Column role_id X v
Right Table (public) user_detail X v
Right table id X ¥
Column

% Cancel | B 0K ‘

Fig. 6: ERD Tool - Many-to-Many Dialog box

@ O
&> public
1 users
id integer
@ f email character varying
&> public f] password_hash characte
r varying

" roles

H active boolean
role_id integer

I:] role integer
f role_name text

Fig. 7: ERD Tool - Table Link
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3.13 Table notes

° o [

&> public users (public)

- users information
| users

id integer
[} emall character varying

f} password_hash characte
r varying

[ active boolean

f role integer —
| vox |

Fig. 8: ERD Tool - Table Notes

* To add a note to a table: 1. On the toolbar, select Add/Editnote . 1. 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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