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Introduction

Introduction

Thank you for purchasing an NJ/NX-series CPU Unit.

This manual contains information that is necessary to use the Database Connection Service with the
NJ/NX-series CPU Unit. Hereinafter the Database Connection Service is called “DB Connection Serv-
ice”. Please read this manual and make sure you understand the functionality and performance of the
NJ-series CPU Unit before you attempt to use it in a control system.

Keep this manual in a safe place where it will be available for reference during operation.

Intended Audience

This manual is intended for the following personnel,

who must also have knowledge of electrical systems (an electrical engineer or the equivalent).

» Personnel in charge of introducing FA systems.

» Personnel in charge of designing FA systems.

» Personnel in charge of installing and maintaining FA systems.

» Personnel in charge of managing FA systems and facilities.

For programming, this manual is intended for personnel who understand the programming language
specifications in international standard IEC 61131-3 or Japanese standard JIS B 3503.

Applicable Products

This manual covers the following products.
* NX-series Database Connection CPU Units
a) NX701-1720
NX701-1620
NX102-1220
NX102-1120
NX102-1020
f) NX102-9020
* NJ-series Database Connection CPU Units
a) NJ501-1520
NJ501-1420
NJ501-1320
NJ501-4320
NJ101-1020
f) NJ101-9020
» Sysmac Studio
a) SYSMAC-SE2010]]
NX701-0J0020: Version 1.21 or higher
NX102-[J[J20: Version 1.24 or higher
NJ501-010020 or NJ101-J0J20: Version 1.14 or higher
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Relevant Manuals

Relevant Manuals

The following table provides the relevant manuals for the NJ-series CPU Units. Read all of the man-
uals that are relevant to your system configuration and application before you use the NJ-series CPU
Unit.

Most operations are performed from Sysmac Studio Automation Software. Refer to the Sysmac Studio
Version 1 Operation Manual (Cat. No. W504) for information on Sysmac Studio.

Manual

Basic information
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Introduction to NX701 CPU
Units

Introduction to NX102 CPU
Units

Introduction to NJ-series Con-
trollers

Setting devices and hardware

Using motion control O
Using EtherCAT O
Using EtherNet/IP O

Using the database connec-
tion service

Software settings

Using motion control ©)
Using EtherCAT O
Using EtherNet/IP o fe)
Using FINS @)

Using the database connec-
tion service

Writing the user program

Using motion control ©) O
Using EtherCAT O
Using EtherNet/IP O
Using FINS o o o

Using the database connec-
tion service

Programming error process-
ing
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Relevant Manuals

Manual
Basic information
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Testing operation and debug-
ging
Using motion control O
Using EtherCAT o O
Using EtherNet/IP @)
Using FINS O
Using the database connec- o
tion service
Learning about error manage-
e A A (@)
ment and corrections
Maintenance
Using motion control O
- o (@) o
Using EtherCAT O
Using EtherNet/IP ©)

*1.  Refer to the NJ/NX-series Troubleshooting Manual(Cat. No. W503) for the error management concepts and an overview of the error
items. However, refer to the manuals that are indicated with triangles (A) for details on errors corresponding to the products with the
manuals that are indicated with triangles (A).
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Manual Structure

Manual Structure

Page Structure

The following page structure is used in this manual.

Level 1 heading
Level 2 heading

Level 2 heading——— 4-3 Mounting Units ~ Level 3 heading

Gives the current
4-3-1  Connecting Controller Components headings.
The Units that make up an NJ-series Controller can be connected simply by pressing the Units together

and locking the sliders by moving them toward the back of the Units. The End Cover is connected in the
same way to the Unit on the far right side of the Controller.

A step in a procedure ————————1 ointhe units so that the connectors fit exactly.

4 Installation and Wiring

Level 3 heading——|

Hook

Indicates a procedure.

suun Bununow €+

— Page tab

Gives the number
of the main section.

2 The yellow sliders at the top and bottom of each Unit lock the Units together. Move the sliders
toward the back of the Units as shown below until they click into place.

Move the sliders toward the back
until they lock into place.

SIGUOAWOD 100D BUIDBUOD 165 T

Special information [ procauton fr oo use

The sliders on the tops and bottoms of the Power Supply Unit, CPU Unit, /O Units, Special /0

. . Units, and CPU Bus Units must be completely locked (until they click into place) after connecting
ICOnS |nd |Cate the adjacent Unit connectors.

precautions, additional
information, or reference

information.

®ba8 e
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Manual name

This illustration is provided only as a sample. It may not literally appear in this manual.

Special Information

Special information in this manual is classified as follows:

Precautions for Safe Use

Precautions on what to do and what not to do to ensure safe usage of the product.

MPrecautions for Correct Use
Precautions on what to do and what not to do to ensure proper operation and performance.

@Additional Information
Additional information to read as required.
This information is provided to increase understanding or make operation easier.
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Manual Structure

Version Information
Information on differences in specifications and functionality for Controller with different unit versions

and for different versions of the Sysmac Studio is given.

Precaution on Terminology

In this manual, "download" refers to transferring data from Sysmac Studio to the physical Controller
and "upload" refers to transferring data from the physical Controller to Sysmac Studio.

For Sysmac Studio, "synchronization" is used to both "upload” and "download" data. Here,
"synchronize" means to automatically compare the data for Sysmac Studio on the computer with the
data in the physical Controller and transfer the data in the direction that is specified by the user.
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Terms and Conditions Agreement

Terms and Conditions Agreement

Warranty, Limitations of Liability

I Warranties

® Exclusive Warranty

Omron’s exclusive warranty is that the Products will be free from defects in materials and work-
manship for a period of twelve months from the date of sale by Omron (or such other period ex-
pressed in writing by Omron). Omron disclaims all other warranties, express or implied.

® Limitations

OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, ABOUT
NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OF
THE PRODUCTS. BUYER ACKNOWLEDGES THAT IT ALONE HAS DETERMINED THAT THE
PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR INTENDED USE.

Omron further disclaims all warranties and responsibility of any type for claims or expenses based
on infringement by the Products or otherwise of any intellectual property right.

® Buyer Remedy

Omron’s sole obligation hereunder shall be, at Omron’s election, to (i) replace (in the form originally
shipped with Buyer responsible for labor charges for removal or replacement thereof) the non-com-
plying Product, (ii) repair the non-complying Product, or (iii) repay or credit Buyer an amount equal
to the purchase price of the non-complying Product; provided that in no event shall Omron be re-
sponsible for warranty, repair, indemnity or any other claims or expenses regarding the Products
unless Omron’s analysis confirms that the Products were properly handled, stored, installed and
maintained and not subject to contamination, abuse, misuse or inappropriate modification. Return
of any Products by Buyer must be approved in writing by Omron before shipment. Omron Compa-
nies shall not be liable for the suitability or unsuitability or the results from the use of Products in
combination with any electrical or electronic components, circuits, system assemblies or any other
materials or substances or environments. Any advice, recommendations or information given orally
or in writing, are not to be construed as an amendment or addition to the above warranty.

See http://www.omron.com/global/ or contact your Omron representative for published information.

I Limitation on Liability; Etc

OMRON COMPANIES SHALL NOT BE LIABLE FOR SPECIAL, INDIRECT, INCIDENTAL, OR CON-
SEQUENTIAL DAMAGES, LOSS OF PROFITS OR PRODUCTION OR COMMERCIAL LOSS IN ANY
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Terms and Conditions Agreement

WAY CONNECTED WITH THE PRODUCTS, WHETHER SUCH CLAIM IS BASED IN CONTRACT,
WARRANTY, NEGLIGENCE OR STRICT LIABILITY.

Further, in no event shall liability of Omron Companies exceed the individual price of the Product on
which liability is asserted.

Application Considerations

I suitability of Use

Omron Companies shall not be responsible for conformity with any standards, codes or regulations
which apply to the combination of the Product in the Buyer’s application or use of the Product. At Buy-
er’s request, Omron will provide applicable third party certification documents identifying ratings and
limitations of use which apply to the Product. This information by itself is not sufficient for a complete
determination of the suitability of the Product in combination with the end product, machine, system, or
other application or use. Buyer shall be solely responsible for determining appropriateness of the par-
ticular Product with respect to Buyer’s application, product or system. Buyer shall take application re-
sponsibility in all cases.

NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR
PROPERTY OR IN LARGE QUANTITIES WITHOUT ENSURING THAT THE SYSTEM AS A WHOLE
HAS BEEN DESIGNED TO ADDRESS THE RISKS, AND THAT THE OMRON PRODUCT(S) IS
PROPERLY RATED AND INSTALLED FOR THE INTENDED USE WITHIN THE OVERALL EQUIP-
MENT OR SYSTEM.

I Programmable Products

Omron Companies shall not be responsible for the user’s programming of a programmable Product, or
any consequence thereof.

Disclaimers

I Performance Data

Data presented in Omron Company websites, catalogs and other materials is provided as a guide for
the user in determining suitability and does not constitute a warranty. It may represent the result of
Omron’s test conditions, and the user must correlate it to actual application requirements. Actual per-
formance is subject to the Omron’s Warranty and Limitations of Liability.

I Change in Specifications

Product specifications and accessories may be changed at any time based on improvements and oth-
er reasons. It is our practice to change part numbers when published ratings or features are changed,
or when significant construction changes are made. However, some specifications of the Product may
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be changed without any notice. When in doubt, special part numbers may be assigned to fix or estab-
lish key specifications for your application. Please consult with your Omron’s representative at any
time to confirm actual specifications of purchased Product.

I Errors and Omissions

Information presented by Omron Companies has been checked and is believed to be accurate; how-
ever, no responsibility is assumed for clerical, typographical or proofreading errors or omissions.
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Safety Precautions

Safety Precautions

Refer to the following manuals for safety precautions.
» NX-series CPU Unit Hardware User’s Manual (Cat. No. W535)
» NJ-series CPU Unit Hardware User’s Manual (Cat. No. W500)

For safety precautions on NJ501-4320, please contact our sales representative and check with the
product specification document or other documentation.
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Precautions for Safe Use

Precautions for Safe Use

Refer to the following manuals for precautions for safe use.
* NX-series CPU Unit Hardware User’s Manual (Cat. No. W535)
» NJ-series CPU Unit Hardware User’s Manual (Cat. No. W500)

For precautions for safe use on NJ501-4320, please contact our sales representative and check with
the product specification document or other documentation.
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Precautions for Correct Use

Precautions for Correct Use

This section describes the precautions for correct use in the DB Connection Service.
Refer to the following manuals for other precautions for correct use.

» NX-series CPU Unit Hardware User’s Manual (Cat. No. W535)

* NJ-series CPU Unit Hardware User’s Manual (Cat. No. W500)

For precautions for correct use on NJ501-4320, please contact our sales representative and check
with the product specification document or other documentation.

* For the NJ-series CPU Unit, when the Spool function is enabled, the DB Connection Service uses
the following EM Banks according to the CPU Unit model. If the EM banks are used for processes
other than the DB Connection Service, the Spool data in the EM Banks will be overwritten. Do not
use the EM Banks that are used by the DB Connection Service for processes other than the DB
Connection Service.

NJ501-[1020: EM Bank No. 9 to 18 (E9_00000 to E18_32767)
NJ101-C1020: EM Bank No. 1 to 3 (E1_00000 to E3_32767)

NJ/NX-series Database Connection CPU Units User’s Manual (W527)
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Regulations and Standards

Regulations and Standards

Refer to the following manuals for regulations and standards.

* NX-series CPU Unit Hardware User's Manual (W535)

* NX-series NX102 CPU Unit Hardware User’s Manual (Cat. No. W593)
* NJ-series CPU Unit Hardware User’s Manual (Cat. No. W500)
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Versions

Versions

Hardware revisions and unit versions are used to manage the hardware and software in NJ/NX-series
Units and EtherCAT slaves. The hardware revision or unit version is updated each time there is a
change in hardware or software specifications. Even when two Units or EtherCAT slaves have the
same model number, they will have functional or performance differences if they have different hard-
ware revisions or unit versions.

Version Types

There are two types of versions. One is unit version and the other is DB Connection Service version.
These versions are managed independently. Therefore, only one of them may be upgraded.

® Unit Version

Hardware revisions and unit versions are used to manage the hardware and software in NJ/NX-
series Units and EtherCAT slaves. The hardware revision or unit version is updated each time
there is a change in hardware or software specifications. Even when two Units or EtherCAT slaves
have the same model number, they will have functional or performance differences if they have dif-
ferent hardware revisions or unit versions.

@ DB Connection Service version

This is the version of DB Connection Service implemented in the Database Connection CPU Units.
The version is upgraded at every specification change in the DB Connection Service.

Checking Versions

You can check versions on the ID information indications or with Sysmac Studio.

I Checking Unit Versions on ID Information Label

The unit version is given on the ID information indication on the side of the product.
The ID information on NX-series NX701-C020 CPU Units is shown below.

ID information indication
Lot number Serial number  Unit version

I I I
. A * Yo
LOT No. {DDMYY [ foou { Ve, (07

DB Connection —I'DBcon Ver.1.03 1 jre8 Ver.8.001: HW Rev. [I
Service name and | "oy ; EFHIFIHEISTIELIER:
PORT2: : DDDDDDDDDDDD

MAC address Hardware revision
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Note The hardware revision is not displayed for the Unit that the hardware revision is in blank.
The ID information on NX-series NX102-[1J20 CPU Unit is shown below.

Unit version Hardware revision Lot number  Serial number
'E)'E;'c';'éE{ '\'/'éf"g‘ﬁ' 'D"ﬁ' PORT1: ii'ﬁﬁﬁib’ﬁ'ﬁﬁﬁi
jre8 Ver.8.010] t PORT2 DDDDDDDDDDDD

MAC address

ID information indication DB Connection Service name and version

Note The hardware revision is not displayed for the Unit that the hardware revision is in blank.

The ID information on an NJ-series NJ501-1520 CPU Unit is shown below.

. 1 NJ501-1520 K Ver.1. 00, K

DB Connection ,SEE===Izeiio , ~"TTmmes=c Smmmeememes

Service name and ==»DBcon Ver.1.00 1 jre7 Ver.7.04

version PORT1MAC ADDRESS: {000000000000)
PORT2MAC ADDRESS: {000000000000!
LotNo.iDDMYY 4} oxxx 4 1

- 1 t y
| | |

Lot number Serial number MAC address

Note The hardware revision is not displayed for the Unit that the hardware revision is in blank.

I Checking Unit Versions with Sysmac Studio

You can use the Sysmac Studio to check unit versions. The procedure is different for Units and for

EtherCAT slaves.

® Checking the Unit Version of an NX-series CPU Unit
You can use the Production Information while the Sysmac Studio is online to check the unit ver-
sion of a Unit. You can do this for the following Units.

Available unit to check the unit version

CPU Unit
CPU Unit, NX Unit on CPU Rack

Unit model
NX701-0000
NX102-0J000

1 Right-click CPU Rack under Configurations and Setup - CPU/Expansion Racks in the Multi-
view Explorer and select Production Information.
The Production Information Dialog Box is displayed.
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® Checking the Unit Version of an NJ-series CPU Unit

You can use the Production Information while the Sysmac Studio is online to check the unit ver-
sion of a Unit. You can do this for the CPU Unit, CJ-series Special I/O Units, and CJ-series CPU
Bus Units. You cannot check the unit versions of CJ-series Basic I/0 Units with the Sysmac Studio.
Use the following procedure to check the unit version.

1 Double-click CPU/Expansion Racks under Configurations and Setup in the Multiview Ex-
plorer. Or, right-click CPU/Expansion Racks under Configurations and Setup and select
Edit from the menu.

The Unit Editor is displayed.

2 Right-click any open space in the Unit Editor and select Production Information.
The Production Information Dialog Box is displayed.

® Changing Information Displayed in Production Information Dialog Box

1 Click the Show Detail or Show Outline Button at the lower right of the Production
Information Dialog Box.
The view will change between the Production Information details and outline.

] Production Information

Production information

el information

Model Information | LoT No.

NX701-1620 Ver.1.16 13617
Serial No. : 1311
Hardware revision : -
Version : SYSTEM SYSTEM 1.16.91 72993 OMRON Corporation

BOOT BOOT 20150303

BOOT BSP 20171003

FPGA OP  B-009-0

Runtime Runtime:
Package : jre8 8.03.04

DBCon 1.03.00

Output file Show Cutiine

Close

CIIW-CRM21{MODE1) Ver.L.

" Output file Show Detail

| Close |

Outline View Detail View

The information that is displayed is different for the Outline View and Detail View. The Detail
View displays both the unit versions and DB Connection Service version. The Outline View dis-
plays only the unit versions.

Note The hardware revision is separated by "/" and displayed on the right of the hardware version. The
hardware revision is not displayed for the Unit that the hardware revision is in blank.

Unit Versions of CPU Units and Sysmac Studio Versions

The functions that are supported depend on the unit version of the NJ/NX-series CPU Unit. The ver-
sion of Sysmac Studio that supports the functions that were added for an upgrade is also required to
use those functions.

Refer to A-4 Version Information on page A - 26 for the relationship between the unit versions of the
NJ/NX-series Database Connection CPU Units and the Sysmac Studio versions, and for the functions
that are supported by each unit version.
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Related Manuals

Related Manuals

The following manuals are related to this manual. Use these manuals for reference.

Manual name Cat. No. Model numbers Application Description
NX-series CPU Unit W535 NX701-0000 Learning the basic An introduction to the entire NX701 system
Hardware User's Manual specifications of the is provided along with the following infor-
NX701 CPU Units, mation on the CPU Unit.
including introductory | ¢ Features and system configuration
information, design- * Introduction
ing, installation, and | « Part names and functions
maintenance. * General specifications
Mainly hardware in- | « |nstallation and wiring
formation is provided. | « \aintenance and inspection
NX-series W593 NX102-0000 Learning the basic An introduction to the entire NX102 system
NX102 CPU Unit specifications of the is provided along with the following infor-
Hardware NX102 CPU Units, mation on the CPU Unit.
User’s Manual including introductory | ¢ Features and system configuration
information, design- * |ntroduction
ing, installation, and | ¢ Part names and functions
maintenance. * General specifications
Mainly hardware in- | o |stallation and wiring
formation is provided. | « pjaintenance and Inspection
NJ-series CPU Unit W500 NJ501-0000 Learning the basic An introduction to the entire NJ-series sys-
Hardware User's Manual NJ301-00000 specifications of the | tem is provided along with the following in-
NJ101-0000 NJ-series CPU Units, | formation on the CPU Unit.
including introductory | ¢ Features and system configuration
information, design- * Introduction
ing, installation, and | « Part names and functions
maintenance. * General specifications
Mainly hardware in- | « |nstallation and wiring
formation is provided. | « \jaintenance and inspection
NJ/NX-series CPU Unit W501 NX701-0000 Learning how to pro- | The following information is provided on a
Software User’s Manual NX102-0000 gram and set up an Controller built with an NJ/NX-series CPU
NX1P2-0000 NJ/NX-series CPU Unit.
NJ501-0000 Unit. * CPU Unit operation
NJ301-0000 Mainly software infor- | ¢ CPU Unit features
NJ101-00000 mation is provided. * |Initial settings
* Programming based on IEC 61131-3
language specifications
NJ/NX-series Instructions W502 NX701-0000 Learning detailed The instructions in the instruction set (IEC
Reference Manual NX102-0000 specifications on the | 61131-3 specifications) are described.
NX1P2-0000 basic instructions of
NJ501-0000 an NJ/NX-series
NJ301-0000 CPU Unit.
NJ101-0000
NJ/NX-series CPU Unit W507 NX701-0000 Learning about mo- The settings and operation of the CPU Unit
Motion Control User’s Man- NX102-0000 tion control settings and programming concepts for motion con-
ual NX1P2-0000 and programming trol are described.
NJ501-00000 concepts.
NJ301-0000
NJ101-0000
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Manual name Cat. No. Model numbers Application Description
NJ/NX-series W508 NX701-0000 Learning about the The motion control instructions are descri-
Motion Control Instructions NX102-0000 specifications of the bed.
Reference Manual NX1P2-0000 motion control in-
NJ501-0000 structions.
NJ301-0000
NJ101-0000
NJ/NX-series W505 NX701-0000 Using the built-in Information on the built-in EtherCAT port is
CPU Unit NX102-0000 EtherCAT port on an | provided.
Built-in EtherCAT® Port NX1P2-0000 NJ/NX-series CPU This manual provides an introduction and
User’s Manual NJ501-0000 Unit. provides information on the configuration,
NJ301-00000 features, and setup.
NJ101-0000
NJ/NX-series W506 NX701-0000 Using the built-in Information on the built-in EtherNet/IP port
CPU Unit NX102-0000 EtherNet/IP port on is provided.
Built-in EtherNet/IP™ Port NX1P2-0000 an NJ/NX-series Information is provided on the basic setup,
User’s Manual NJ501-0000 CPU Unit. tag data links, and other features.
NJ301-0000
NJ101-0000
NJ/NX-series W527 NX701-0J0J20 Using the database Describes the database connection serv-
Database Connection CPU NX102-0120 connection service ice.
Units NJ501-0J20 with NJ/NX-series
User’s Manual NJ101-0020 Controllers.
NX-series W596 NX701-0J020 Using the FINS func- | Describes the FINS function of an NX-ser-
CPU Unit NX102-0000 tion of an NX-series ies CPU Unit.
FINS Function CPU Unit.
User’s Manual
NJ/NX-series W503 NX701-0000 Learning about the Concepts on managing errors that may be
Troubleshooting Manual NX102-0000 errors that may be detected in an NJ/NX-series Controller and
NX1P2-0000 detected in an information on individual errors are descri-
NJ501-0000 NJ/NX-series Con- bed.
NJ301-0000 troller.
NJ101-0000
Sysmac Studio Version 1 W504 SYSMAC Learning about the Describes the operating procedures of the
Operation Manual -SE2000 operating procedures | Sysmac Studio.

and functions of the
Sysmac Studio.
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Term

Description

Column

One of the information layers of each DB. Refers to the columns of each table.

DB

Refers to a database in a server.

DB Connection

Refers to a virtual communication path established between CPU Unit and DB.

DB Connection
function

Used to connect a CPU Unit to a DB. This function operates on a CPU Unit.

DB Connection In-
struction

Refers to special instructions for the DB Connection Service.

DB Connection
Service

This service provides the DB Connection function to connect a CPU Unit to a DB.
In the ID information indication on the side of the CPU Unit and in Sysmac Studio, this service is
indicated as “DBCon”.

DB Connection
Service shutdown
function

Used to shut down the DB Connection Service after automatically saving the Operation Log files into
the SD Memory Card.

DB mapping

Means to assign each member of a DB Map Variable to the corresponding column of a table in the
connected DB.

DB Map Variable

Refers to a variable that uses a structure data type for DB access as its data type.

Debug Log One of the Operation Logs. This log is used for recording which SQL statements are executed, and
parameters and execution result of each SQL statements.
EM Area Refers to Expansion DM Area used for CJ-series Units. The data in this area are retained even if the

power supply to the CPU Unit is cycled (i.e. ON — OFF — ON) or the operating mode of the CPU
Unit is changed (i.e. PROGRAM mode «— RUN mode).

Execution Log

One of the Operation Logs. This log is used to record the executions of the DB Connection Service.

Operation Log

Used to trace the operations of the DB Connection function on the CPU Unit. There are three types
of Operation Logs; Execution Log, Debug Log, and SQL Execution Failure Log.

Run mode of the
DB Connection
Service

Used to switch whether to actually access the DB or to normally end the instructions without access
ing the DB when DB Connection Instructions are executed.

Spool memory

Refers to the memory area for storing the SQL statements in the Spool function.

Spool function

Used to store some SQL statements for inserting records into the DB or updating the records in the
DB that could not be executed due to a network failure.

Spool data Refers to the SQL statements stored in the Spool memory.

Structure data type | Refers to structure data type where all or some of the columns of a specified table are registered as
for DB access structure members.

SQL Stands for Structured Query Language, which is one of the languages for DB processing such as

data read/write.

SQL Execution
Failure Log

One of the Operation Logs. This log is used to record execution failure of SQL statements in the DB.

SQL statement

Refers to the statements that show a specific instruction used for DB operations such as data read/
write.

Table

One of the information layers of each DB, which contains data.
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Introduction to the DB Connec-
tion Service

This section provides an introduction to the DB Connection Service.
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1 Introduction to the DB Connection Service

1-1

Overview and Features

1-1-1

This section describes the overview and features of the DB Connection Service.

Overview

The SYSMAC NJ/NX-series Controllers are next-generation machine automation controllers that pro-
vide the functionality and high-speed performance that are required for machine control. They provide
the safety, reliability, and maintainability that are required of industrial controllers.

The NJ/NX-series Controllers provide the functionality of previous OMRON PLCs, and they also pro-
vide the functionality that is required for motion control. Synchronized control of I1/O devices on high-
speed EtherCAT can be applied to safety devices, vision systems, motion equipment, discrete 1/0, and
more.

OMRON offers the new Sysmac Series of control devices designed with unified communications spec-
ifications and user interface specifications. The NJ/NX-series Machine Automation Controllers are part
of the Sysmac Series. You can use them together with EtherCAT slaves, other Sysmac products, and
the Sysmac Studio Automation Software to achieve optimum functionality and ease of operation.

With a system that is created from Sysmac products, you can connect components and operate the
system through unified concepts and usability.

The DB Connection Service is a function to insert, update, retrieve, and delete records to/from a rela-
tional database (hereinafter called "DB") on a server connected to the built-in EtherNet/IP port of an
NJ/NX-series CPU Unit by executing special instructions (called "DB Connection Instruction") on the
NJ/NX-series CPU Unit.

The DB Connection Service is available with the NX-series NX701-1J20 and NX102-[1J20 CPU
Units, and NJ-series NJ501-[J[120 and NJ101-JJ20 CPU Units.

DB Connection Instruction
e.g. DB_Insert instruction TABLE
) Field1 | Field2 | Field3 | Field4
Structure variables e.g. Insert a record 10 20 40 100
Y TABLE — .
- DBConnection | [

Field1 : 10 \

Field2 : 20 abc MapVar

Field3 : 40 / =

Field4 : 100

Server

Sysmac Studio Relational Database

NJ/NX-series Database Connection CPU Unit

» Oracle Database of Oracle Corporation, SQL Server of Microsoft Corporation, DB2 for Linux, UNIX
and Windows of IBM Corporation, MySQL of Oracle Corporation, Firebird of Firebird Foundation In-

EtherNet/IP port
LAN

corporated, and PostgreSQL of PostgreSQL Global Development Group are supported. "
* NJ501-00020 and NJ501-JJ20 CPU Units can access up to three databases on up to three serv-

ers.”2 It is possible to access more than one database in one or more servers. You can realize
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1 Introduction to the DB Connection Service

flexible operations such as switching the database to access according to the specified data and
SQL operations (such as INSERT/SELECT) and connecting to another database in a different serv-
er when a database cannot be connected, for example, due to a server problem.

*1. The connectable databases are different between NJ501-10020/NJ101-CJ0J20 and NJ501-4320. Refer to

1-2-1 DB Connection Service Specifications on page 1 - 5 for the connectable databases.
*2. An NX102-000J20 and an NJ101-[1J20 can access only one database.

S94njea4 puB M3IAISAQ L-|

1-1-2 Features

I No Special Unit, Tool, nor Middleware Required

sainead z-1-|

* No special Unit is required for the DB Connection function. You can use the NJ/NX-series CPU

Units.
* No special tool is required for the DB Connection function. You can use Sysmac Studio.
» The server does not need any special middleware for connection to the NJ/NX-series CPU Units.

I Easy Access to the DB

» The SQL operations such as INSERT and SELECT can be easily executed.

* No special knowledge of SQL statements is required.
» Variables for DB access can be defined just by creating a structure for the table that you want to

access.
* You can easily control the execution timing and prepare the write values because the SQL opera-

tions can be executed by special instructions.

I Recording of Operation Logs

* You can save the execution result logs of special instructions and processing (i.e. internal SQL
statements) as a log file into the SD Memory Card mounted in the CPU Unit. Also, you can check

the logs using Sysmac Studio or FTP client software. !
*1. For saving the log files, an SD Memory Card is provided with each Database Connection CPU Unit. The SD
Memory Card can be also used for any purposes other than DB Connection functions such as reading from
and writing to the files in the SD Memory Card using instructions.

I Fail-safe Design against Errors and Power Interruption

* You can spool the data (i.e. internal SQL statements) if the data cannot be sent due to an informa-
tion exchange error with the DB, and execute the processing when the communications are recov-

ered from the failure.
* You can automatically save the Operation Logs by shutting down the DB Connection Service when

turning OFF the power supply to the CPU Unit.
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1 Introduction to the DB Connection Service

I Making a Library of DB Access Function

* You can provide and reuse the special instructions as a library file by describing each special in-
struction as a user-defined function block.
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1 Introduction to the DB Connection Service

1-2 DB Connection Service Specifica-
tions and System

wa)sAg pue suonesyioads
99]AJ9S UO3odUU0) 9d Z-1

This section describes the specifications and system of the DB Connection Service.

1-21 DB Connection Service Specifications

This section describes the specifications of the DB Connection Service. Refer to A-3 Specifications on
page A - 24 for the general specifications, performance specifications, and function specifications of
the Database Connection CPU Units.

Refer to A-4 Version Information on page A - 26 for the information on version upgrades of the DB
Connection Service.

I NX-series CPU Unit

The following table shows the specifications of the DB Connection Service for NX-series CPU Units.

SUO!IE’O!}!OSdS 90IAIBS uolds/uuo) ga L-¢-1

CPU Unit model

Specification item NX701-1 | NX701-1 | NX102-1 | NX102-1 | NJ101-1 | NX102-9
720" 620" 220 120 020 020
Number of motion axes 256 128 8 4 2 No axis
Supported DB versions™2 | SQL Server by Microsoft | 2008R2, 2012, 2014, | 2008R2, 2012, 2014, 2016, 2017
2016
Oracle Database by 10g, 11g, 12¢
Oracle

DB2 for Linux, UNIX and | 9.5, 9.7, 10.1, 10.5, 11.1
Windows by IBM

MySQL Community Edi- | 5.1, 5.5, 5.6, 5.7
tion by Oracle™

Firebird by Firebird 21,25
Foundation
PostgreSQL by Post- 9.2,9.3,94,95,9.6

greSQL Global Develop-

ment Group™

Number of DB Connections (Number of databases | 3*5 1
that can be connected at the same time)
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1 Introduction to the DB Connection Service

Specification item

CPU Unit model

NX701-1 | NX701-1 | NX102-1 | NX102-1 | NJ101-1 | NX102-9
7201 620" 220 120 020 020

Instruction

Supported operations

The following operations can be performed by executing DB Con-
nection Instructions in the NJ/NX-series CPU Units.

Inserting records (INSERT), Updating records (UPDATE), Retriev-
ing records (SELECT), and Deleting records (DELETE)

Max. number of instruc-
tions for simultaneous
execution

32

Max. number of columns
in an INSERT operation

SQL Server: 1024
Oracle: 1000
DB2: 1000
MySQL: 1000
Firebird: 1000
PostgreSQL: 1000

Max. number of columns
in an UPDATE operation

SQL Server: 1024
Oracle: 1000
DB2: 1000
MySQL: 1000
Firebird: 1000
PostgreSQL: 1000

Max. number of columns
in a SELECT operation

SQL Server: 1024
Oracle: 1000
DB2: 1000
MySQL: 1000
Firebird: 1000
PostgreSQL: 1000

Max. number of records
in the output of a SE-
LECT operation

65535 elements, 4 MB

Max. number of DB Map
Variables for which a
mapping can be con-
nected

SQL Server: 60 SQL Server: 15
Oracle: 30 Oracle: 15
DB2: 30 DB2: 15
MySQL: 30 MySQL: 15
Firebird: 15 Firebird: 15
PostgreSQL: 30 PostgreSQL: 15
*6 *6

Run Mode of the DB Connection Service

Operation Mode or Test Mode

* Operation Mode: When each instruction is executed, the service
actually accesses the DB.

* Test Mode: When each instruction is executed, the service ends
the instruction normally without accessing the DB actually.

Spool Function

Used to store SQL statements when an error occurred and resend
the statements when the communications are recovered from the
error.

Spool capacity”

2MB 192 KB
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1 Introduction to the DB Connection Service

CPU Unit model

Specification item NX701-1 | NX701-1 | NX102-1 | NX102-1 | NJ101-1 | NX102-9
720" 6201 220 120 020 020
Operation Log function The following three types of logs can be recorded.

* Execution Log: Log for tracing the executions of the DB Connec-
tion Service.

* Debug Log: Detailed log for SQL statement executions of the DB
Connection Service.

* SQL Execution Failure Log: Log for execution failures of SQL
statements in the DB.

DB Connection Service shutdown function Used to shut down the DB Connection Service after automatically
saving the Operation Log files into the SD Memory Card.
Communications port Two ports supported * Both of the two * Both of the two built-in EtherNet/IP ports
built-in are available.
EtherNet/IP ports | = Which of the ports will be used for each
are available. connection depends on the IP address

* Which of the ports settings.
will be used for
each connection
depends on the IP
address settings.

* Each of the two
ports can be used
for two separate
connections simul-
taneously.

*1.

*2.
*3.
*4,

*5.

*B.

*7.

The CIP (Common Industrial Protocol) communications using the built-in EtherNet/IP port support the same functions
as with the following CPU models. Therefore, when executing the EtherNet/IP tag data link function, please specify the
following CPU models on Network Configurator. The following models are also displayed in Sysmac Gateway or CX-
Compolet.

CPU Unit models used | Corresponding CPU Unit models
NX701-1720 NX701-1700

NX701-1620 NX701-1600
Connections to the DB on the cloud are not supported.
The supported storage engines of the DB are InnoDB and MyISAM.
When you connect the CPU Unit to PostgreSQL, make the following setting to set the locale of the PostgreSQL to C.
Otherwise, the error messages are not correctly displayed.
Change the value of Ic_messages in the postgresql.conf file stored in the data folder under the installation folder of
PostgreSQL and restart the PostgreSQL.
Ic_messages ='C'
When two or more DB Connections are established, the operation cannot be guaranteed if you set different database
types for the connections.
Even if the number of DB Map Variables has not reached the upper limit, the total number of members of structures
used as data type of DB Map Variables is 10,000 members max.
Refer to 5-2-9 How to Estimate the Number of SQL Statements that can be Spooled on page 5 - 12 for the informa-
tion.

| Nu-series cPU Unit

The following table shows the specifications of the DB Connection Service for NJ-series CPU Unit.
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1 Introduction to the DB Connection Service

CPU Unit model

Specification item NJ501-152 | NJ501-142 | NJ501-132 | NJ501-432 | NJ101-102 | NJ101-902
0" 0" 0" 01 0 01
Number of motion axes 64 32 16 16 2 No axis
Supported DB ver- | SQL Server by | 2008, 2008R2, 2012, 2014, 2016
sions ™2 Microsoft

Oracle Data- 10g, 11g, 12c
base by Oracle

DB2 for Linux, | 9.5,9.7,10.1, 10.5 Not sup- 9.5,9.7,10.1,10.5
UNIX and Win- ported
dows by IBM

MySQL Com- |5.1,5.5,5.6,5.7
munity Edition
by Oracle™
Firebird by 21,25 Not sup- 21,25
Firebird Foun- ported
dation
PostgreSQL by | 9.2, 9.3, 9.4 Not sup- 9.2,93,94
PostgreSQL ported
Global Devel-
opment

Group™

Number of DB Connections (Num- | 3*5 1
ber of databases that can be con-
nected at the same time)
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Specification item

CPU Unit model

NJ501-152 | NJ501-142 | NJ501-132 | NJ501-432 | NJ101-102 | NJ101-902
0™ 0™ 0" 0" 0™ 0"

Instruction

Supported op-
erations

The following operations can be performed by executing DB Connection Instruc-
tions in the NJ/NX-series CPU Units.

Inserting records (INSERT), Updating records (UPDATE), Retrieving records (SE-
LECT), and Deleting records (DELETE)

Max. number
of instructions
for simultane-
ous execution

32

Max. number
of columns in
an INSERT op-
eration

SQL Server: 1024
Oracle: 1000
DB2: 1000
MySQL: 1000
Firebird: 1000
PostgreSQL: 1000

Max. number
of columns in
an UPDATE
operation

SQL Server: 1024
Oracle: 1000
DB2: 1000
MySQL: 1000
Firebird: 1000
PostgreSQL: 1000

Max. number
of columns in a
SELECT oper-
ation

SQL Server: 1024
Oracle: 1000
DB2: 1000
MySQL: 1000
Firebird: 1000
PostgreSQL: 1000

Max. number
of records in
the output of a
SELECT oper-
ation

65535 elements, 4 MB 65535 elements, 2

MBytes

Max. number
of DB Map
Variables for
which a map-
ping can be
connected

SQL Server: 60 SQL Serv- | SQL Server: 15
Oracle: 30 er: 60 Oracle: 15

DB2: 30 Oracle: 30 | DB2: 15
MySQL: 30 MySQL: 30 | MySQL: 15
Firebird: 15 *6 Firebird: 15
PostgreSQL: 30 PostgreSQL: 15
*6 6

Run Mode of the DB Connection

Service

Operation Mode or Test Mode

* Operation Mode: When each instruction is executed, the service actually access-
es the DB.

* Test Mode: When each instruction is executed, the service ends the instruction
normally without accessing the DB actually.

Spool Function

Used to store SQL statements when an error occurred and resend the statements
when the communications are recovered from the error.

Spool capaci-
ty"?

1MB 192 KB
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1 Introduction to the DB Connection Service

CPU Unit model

NJ501-152 | NJ501-142 | NJ501-132 | NJ501-432 | NJ101-102 | NJ101-902
0" 0" 0™ 0" 0™ 0"

Specification item

Operation Log function

The following three types of logs can be recorded.

* Execution Log: Log for tracing the executions of the DB Connection Service.

* Debug Log: Detailed log for SQL statement executions of the DB Connection
Service.

* SQL Execution Failure Log: Log for execution failures of SQL statements in the
DB.

DB Connection Service shutdown
function

Used to shut down the DB Connection Service after automatically saving the Oper-
ation Log files into the SD Memory Card.

1.

*2.
*3.
*4.

*5.

6.

*7.

The CIP (Common Industrial Protocol) communications using the built-in EtherNet/IP port support the same functions
as with the following CPU models. Therefore, when executing the EtherNet/IP tag data link function, please specify the
following CPU models on Network Configurator. The following models are also displayed in Sysmac Gateway or CX-
Compolet.

CPU Unit models used | Corresponding CPU Unit models

NJ501-1520

NJ501-1500

NJ501-1420

NJ501-1400

NJ501-1320

NJ501-1300

NJ501-4320

NJ501-4300

1-2-2

NJ101-0J020 NJ101
Connections to the DB on the cloud are not supported.
The supported storage engines of the DB are InnoDB and MyISAM.
When you connect the CPU Unit to PostgreSQL, make the following setting to set the locale of the PostgreSQL to C.
Otherwise, the error messages are not correctly displayed.
Change the value of Ic_messages in the postgresql.conf file stored in the data folder under the installation folder of
PostgreSQL and restart the PostgreSQL.
Ic_messages ='C'
When two or more DB Connections are established, the operation cannot be guaranteed if you set different database
types for the connections.
Even if the number of DB Map Variables has not reached the upper limit, the total number of members of structures
used as data type of DB Map Variables is 10,000 members max.
Refer to 5-2-9 How to Estimate the Number of SQL Statements that can be Spooled on page 5 - 12 for the informa-
tion.

DB Connection System

This section describes the basic and other systems of the DB Connection function.
Refer to 7-3 Operation Flow of the DB Connection Service on page 1 - 13 for the operation flow.

I Basic System

The following figure shows the basic system of the DB Connection function.
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1 Introduction to the DB Connection Service

Sysmac Studio

CPU Unit Server
User Program
DB Connection Instruction (e) ( c) DB Connection Service EtherNet/ Relational
DB_Insert ['I IP port ] Database
il
| DBConnection :'DB Mapping (d) SQL statement sent (f)I L]
abc_| MapVar G INSERT .. DB access
f (in Operation Mode) S5 a0
table
. _ J
DB Map Variable (b) .| Field! | Field2 [ Field3 | Field4
abc [ Data1 | Data2 | Data3 | Data4

Data 1 g

Data 2

Data 3

Data 4

*: DB Mapping (d)
Structure data type for DB
Used as a data type access (a)
YTABLE <
Field1 Mapping
Field2
Field3
Field4
Basic System (The numbers show the processing order.) Reference

1. Create a structure for NJ-series Controller that matches the column names
in the DB table. ((a) in the above figure)

3-2 Creating a Structure Data
Type on page 3 -3

2. Create a variable called "DB Map Variable" using the structure created in
Step 1. ((b) in the above figure)

3-3 Creating a DB Map Varia-
ble on page 3 - 17

3. Start the DB Connection Service. ((c) in the above figure)

Specify the Run mode of the DB Connection Service according to the follow-
ing conditions.

* When the DB is connected: Select the Operation Mode

* When the DB does not exist or not connected: Select the Test Mode.

4-1 Run Mode of DB Connec-
tion Service and Start/Stop
Procedures on page 4 - 2

4. Use a DB_Connect instruction to establish a DB Connection. This checks
the IP address or name of the server and log on credentials.

4-2 Establishing/Closing a DB
Connection on page 4 - 6

5. Use a DB_CreateMapping instruction to connect to a table using the DB
Map Variable and apply the mapping. (called "DB mapping"). ((d) in the above
figure)

3-4 Specifying the Table and
Applying the Mapping on page
3-20

6. Use DB_Insert, DB_Update, and DB_Select instructions to execute the in-
sert, update, and retrieve record processing. ((e) in the above figure)

When the DB Connection Service is set to the Operation Mode, the SQL
statements are sent. ((f) in the above figure)

3-5 Programming and Transfer
on page 3 - 24

I Other Systems

The following figure shows the other systems of the DB Connection function.

NJ/NX-series Database Connection CPU Units User’s Manual (W527)

wa)sAg pue suonesyioads
99]AJ9S UO3odUU0) 9d Z-1

wa)sAg uonosuuo) gd z-z-1



1 Introduction to the DB Connection Service

Sysmac Studio

CPU Unit Server
User Program
DB Connection Instruction ( DB Connection Service Relational
DB_Insert [.IEtherNet/IP ] Database
|
| DBConnection » DB Mapping fé%% stafement | L]
abc” | MapVar INSERT .. DB access
— S
1 Status of the DB (in Operation Mode)
Connection Service DB table
DB Map Variable TABLE
abc A Errors and status of p | Field! | Field2 | Field3 | Field4
Data 1 —— the DB Connection Datal | Data2 | Data3 | Data4
Data 2 Service
Data 3 )
Data 4 ) Operation Logs (k)
L Automatic saving )
System-defined variable (i) [
When transmission failed (m) When recovered (n)
v
Event log (j) N
Dedicated area for the Spool function
EM Area (non-volatile memory)
Spool memory
INSERT ...
SD Memory Card ¥ }
Log files (1) J
Other Systems Reference

* You can check the status of the DB Connection Service and each DB Connection

((h) in the above figure) with the DB_GetServiceStatus (Get DB Connection Service
Status) instruction, DB_GetConnectionStatus (Get DB Connection Status) instruc-
tion, or a system-defined variable ((i) in the above figure).

Section 4 Basic Oper-
ations and Status
Check on page 4 - 1

* Errors and status of the DB Connection Service are stored as an event log. ((j) in

the above figure)

Section 8 Trouble-
shooting on page
8-1

* The logs of tracing the operations of the DB Connection Service on the CPU Unit

(called "Operation Logs") ((k) in the above figure) are saved as a log file ((I) in the
above figure) into the SD Memory Card mounted in the CPU Unit.

Section 6 How to Use
Operation Logs on
page 6 - 1

* When transmission of an SQL statement failed, the SQL statement is automatically

saved into the dedicated area for the Spool function for an NX-series Controller and
the EM Area of the memory for CJ-series Units for an NJ-series Controller. ((m) in
the above figure)

When the communications are recovered, the stored SQL statement is resent auto-
matically or by executing an instruction. ((n) in the above figure)

5-2 Spool Function on
page 5 -4
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1 Introduction to the DB Connection Service

1-3 Operation Flow of the DB Connection ¢
Service

This section gives the basic operation flow.
The DB Connection Service is basically used according to the following flow.

i i 2-1 Starting Sysmac Studio
STEP 1 Starting Sysmac Studio and Creaztin% a New Project
on page 2 -

. i 2-1 Starting Sysmac Studio

STEP 2 Creating a New Project and Creating a New Project
onpage 2 -2

. . : 2-2 DB Connection Settings
STEP 3 Making the DB Connection Settings on page 2 - 5

Make a setting for the entire DB Connection Service and each DB Connection. Also, perform a com-
munications test between Sysmac Studio and the DB as necessary.

(1) Setting of the entire DB Connection Service:
Double-click DB Connection Service Settings under Configurations and Setup - Host
Connection Settings - DB Connection in the Multiview Explorer and set the following in the
Service Settings.
Service Start, Execution Log, Debug Log, and SQL Execution Failure Log settings

(2) Setting of each DB Connection:
Right-click DB Connection Settings under Configurations and Setup - Host Connection
Settings - DB Connection in the Multiview Explorer and add up to three DB Connections for
NX701-J20 and NJ501-JJ20 or one DB Connection for NX102-[1J20 and NJ101-JJ20.
Then, set the following for each DB Connection.
» Database type
» |IP address (IP address of the server)
» Database name (Database name in the server)
* User name, password, etc.
» Spool settings

(3) Communications test from Sysmac Studio to the DB (only when necessary):
Double-click a DB Connection under Configurations and Setup - Host Connection Settings -
DB Connection - DB Connection Settings and click the Communications Test Button under
the DB Communications Test in the Connection Settings.

. 3-2 Creating a Structure Data
STEP 4 Creating a Structure for DB Access Type on page 3 - 3
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Create a structure data type for DB access. The structure members must satisfy the following condi-
tions.

* Member names are the same as corresponding column name of the table to access.

* Members’ data types match the data type of corresponding column of the table to access.

3-3 Creating a DB Map Varia-
ble on page 3 - 17

STEP 5 Creating a Variable Using above Structure

Create a variable called "DB Map Variable" using the structure data type created in STEP 4.

3-4 Specifying the Table and

STEP 6 Programming using DB Connection Instruc- LR 3y Mapping on
tions 3-5 Programming and Trans-

fer on page 3 - 24

(1) Initial Processing
a) Write a DB_ControlService (Control DB Connection Service) instruction.
(This instruction is not required if you set the DB Connection Service to auto start in the DB
Connection Settings.)
b) Write a DB_Connect (Establish DB Connection) instruction.
c) Write a DB_CreateMapping (Create DB Map) instruction.
The DB Map Variable is mapped with the columns of the table to access and registered as a
variable subject to the record processing.
(2) Processing during Operation”’
a) Write DB_Insert (Insert DB Record), DB_Update (Update DB Record), DB_Select (Retrieve
DB Record), or other instruction.

(3) End Processing
a) Write a DB_Close (Close DB Connection) instruction.

(4) Power OFF Processing 2
a) Write a DB_Shutdown (Shutdown DB Connection Service) instruction.

*1. When you continuously execute DB_Insert (Insert DB Record), DB_Update (Update DB Record), DB_Select
(Retrieve DB Record), and other instructions, repeat the 2. Processing during Operation.

*2. Be sure to execute a DB_Shutdown (Shutdown DB Connection Service) instruction before you turn OFF the
power supply to the system.
If the power supply is turned OFF without executing a DB_Shutdown (Shutdown DB Connection Service) in-
struction, the Operation Log file may be corrupted or its contents may be lost.

STEP 7 Transferring a Project to the CPU Unit 3o b ggggﬁ’g%a”d Trans-
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. . . Section 4 Basic Operations o

STEP 8 Starting the DB Connection Service 2nd1 Status Check on page § S
: 23

Use any of the following methods to start the DB Connection Service. S ;
» Automatically start the service when the operating mode of the CPU Unit is changed from PRO- g'g'
GRAM mode to RUN mode. @

» Right-click DB Connection Service Settings under Configurations and Setup - Host
Connection Settings - DB Connection in the Multiview Explorer and selectOnline Settingsfrom
the menu. Then, click the Start (Test Mode) or Start (Operation Mode) Button.

» Execute a DB_ControlService (Control DB Connection Service) instruction.

Specify the following Run mode when starting the DB Connection Service.

* When the specified DB does not exist in the server or when the DB exists but not connected: Speci-
fy the "Test Mode".

» When the specified DB is connected: Specify the "Operation Mode".

3-5-3 DB Connection Instruc-
tion Set on page 3 - 25
Section 7 DB Connection In-
structions on page 7 - 1

STEP 9 Executing DB Connection Instructions

Confirm that the operation status of the DB Connection Service is "Running" with the
" DBC_Status.Run" system-defined variable (Running flag of the DB Connection Service) and then
execute the DB Connection Instructions.

) ) ) 3-6 Debugging in Design,
STEP 10 Debugging the DB Connection Instructions Startup, andBOg%ration Phas-
eson page 3 -

STEP 11 Checking the Status with Sysmac Studio Section 7 DB Connection In-

structions on page 7 - 1

You can check the status of the entire DB Connection Service and the connection status of each DB

Connection.

« Status of the entire DB Connection Service:
Right-click DB Connection Service Settings under Configurations and Setup - Host
Connection Settings - DB Connection in the Multiview Explorer and select Monitor DB
Connection Service from the menu. Then, check the status of the entire DB Connection Service on
the monitor.

» Connection status of each DB Connection:
Right-click DB Connection Settings under Configurations and Setup - Host Connection
Settings - DB Connection in the Multiview Explorer and select Connection Monitor Table from
the menu. You can check the connection status of each DB Connection.
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STEP 12 Checking the Operation Logs Section 6 How to Use Oper-

ation Logs on page 6 - 1

You can check the following Operation Logs for tracing the operations of the DB Connection Service
on the CPU Unit.
» Execution Log
This log is used to trace the executions of the DB Connection Service. Logging is kept while the DB
Connection Service is running.

(1) Right-click DB Connection - Configurations and Setup - Host Connection Settings and se-
lect Show Operation Logs from the menu and click the Execution Log Tab.
* Debug Log
This log is used for tracing which SQL statements were executed and parameters and execution re-
sult of each SQL statement.

(1) Right-click DB Connection under Configurations and Setup - Host Connection Settings
and select Show Operation Logs from the menu and click the Debug LogTab.
» SQL Execution Failure Log
This log is recorded when an SQL execution failed in the DB.

(1) Right-click DB Connection under Configurations and Setup-Host Connection Settings and
select Show Operation Logs from the menu and click the SQL Execution Failure LogTab.

STEP 13 Checking the Event Log rchon § oubleshooting
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DB Connection Settings

This section describes how to make the initial DB Connection settings for using the DB
Connection Service.

21

Starting Sysmac Studio and Creating a New Project .........c.cccccevriiiinennn 2-2
2-1-1 Starting SySmMac StUAIO ......oooeiiiiiie e 2-2
2-1-2 Creating @ NEW ProjJECE.......c.cooiiiiiiie et 2-2
2-1-3 Setting the Built-in EtherNet/IP Port ..o 2-3
2-1-4 CONMrOlIEr SEIUP ...eeei it 2-3

DB Connection Settings .........cccciriiiiiiiirii e 2-5
2-2-1 DB Connection Service SettingsS..........cooii i 2-5
2-2-2 DB CoNNECtion SEtiNgS......ccveeeiiieeaiiie e e e 2-7
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2 DB Connection Settings

2-1 Starting Sysmac Studio and Creating
a New Project

This section describes how to start Sysmac Studio and create a new project when using the DB Con-
nection function.

Refer to the Sysmac Studio Version 1 Operation Manual (Cat. No. W504) for detailed operations.
Refer to A-4 Version Information on page A - 26 for correspondence between CPU Unit and DB Con-
nection Service versions and between CPU Unit and Sysmac Studio versions.

2-1-1  Starting Sysmac Studio

1 Install the following Sysmac Studio.
* NX701-03020: Version 1.21 or higher
« NX102-00020: Version 1.24 or higher
* NJ501-0J020 or NJ101-1J20: Version 1.14 or higher

2 Start Sysmac Studio.

2-1-2  Creating a New Project

1 Select one of the following devices in the Device Field of the Select Device Area.
NX701: 1720 or 1620
NX102: 1220, 1120, 1020, or 9020
NJ501: 1520, 1420, 1320, or 4320
NJ101: 1020 or 9020

7 offline = Project Properties

MNew Proje(;t Project name New Project
CJ
Author

ri Open Project

Comment

Type Standard Project

(]
gnd~ Import...

"™ =
A Select Device

Category Controller

Device NJS01

Version 1.03

2 Click the Create Button.
DB Connection is displayed under Host Connection Settings in the Multiview Explorer.
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¥ Configurations and Setup

ci EtherCAT

» =7 CPU/Expansion Racks
& I/O Map

» 3 Controller Setup

» 1+ Motion Control Setup
& Cam Data Settings
= Event Settings

I, Task Sethings
£ Data Trace Settings

e Bunjealn pue oipn}g sewsAg bBuiie)s |-z

j09foid maN

w . Hos
¥ = DB Connection
E DB Connection Service Settings
= DB Connection Settings

2-1-3  Setting the Built-in EtherNet/IP Port
1 Right-click Built-in EtherNet/IP Port Settings under Configurations and Setup - Controller
Setup in the Multiview Explorer and select Edit from the menu.

2 Make the TCP/IP, LINK, FTP, NTP, SNMP, SNMP Trap, and FINS settings in the Built-in Ether-
Net/IP Port Settings Tab Page.

HOd dIASNIBUIT u-jing ay) Bumes ¢-1-z

Refer to the NJ/NX-series CPU Unit Built-in EtherNet/IP Port User’s Manual (Cat. No. W506) for de-
tails on the settings.

When you use the DB Connection Service, the following port numbers are used in the built-in Ether-
Net/IP port. Do not set them for the other purposes.

Refer to the NJ/NX-series CPU Unit Built-in EtherNet/IP Port User’s Manual (Cat. No. W506) for the
port numbers commonly used in the NX701-0J00IC, NX102-0J000, NJ501-010010, and NJ101-0UJ
OO CPU Units.

Application | UDP TCP
System-used | --- 9800 to 9819

2-1-4  Controller Setup

Use Sysmac Studio to make the operation settings of the Controller.
Refer to the NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501) for detailed settings that
are not described below.

I Operation Settings

1 Right-click Operation Settings under Configurations and Setup - Controller Setup in the
Multiview Explorer and select Edit from the menu.
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@ Basic Settings

The Basic Settings are functions supported by the CPU Unit, such as the definitions of operations
when the power is turned ON or when the operating mode changes.

Category Item Description Value | Default Upd::; tim- iTJaJ' ?ne: dI:
Operation | Start delay | Sets the time to performsys- [0to10 |Os When down- Not allowed
Settings time at tem services with priority dur- | s loading to
startup ing startup after the power CPU Unit
supply is turned ON."

*1.  The startup time of the DB Connection Service can be reduced with this setting. Set the value to "10" if you
give priority to system services. Otherwise, set the value to "0".
If you set the value to "10", after the power supply is turned ON, the CPU Unit gives priority to the system
services for approximately 10 seconds during startup before the Unit changes the "startup state" to the
"normal operation state". The time until the DB Connection Service becomes available (i.e., the
_DBC_Status.Run system variable changes to True) can be reduced by performing a part of processing of
the system services with priority during "startup".
If you specify the value between "1 and 10", the time until the CPU Unit changes the state to the "normal
operation state" is increased because the Unit gives priority to the system services for the specified time.

2-4 NJ/NX-series Database Connection CPU Units User’s Manual (W527)



2 DB Connection Settings

2-2 DB Connection Settings

You need to make the initial DB Connection settings before executing the DB Connection Service.
Please make the settings of the entire DB Connection Service and each DB Connection.
This section describes the DB Connection Service settings and DB Connection settings.

sbuies uondsuUO) 8d Z-Z

2-2-1 DB Connection Service Settings

Right-click DB Connection Service Settings under Configurations and Setup - Host Connection
Settings - DB Connection in the Multiview Explorer and select Edit from the menu.

dn EtherCAT
» =1 CPU/Expansion Racks
& IO Map
# 3 Controller Setup
p 1 Motion Control Setup
&  Cam Data Settings
[* Event Settings
B, Task Settings
4 Data Trace Settings
¥ .. Host Connection Settings

sBumasg 9oIAIeg uonosuuo) gd L-2-2

¥ = DB Connection

u DB Connection Settings

¥ Frogramming

I Service Settings

Make a setting for Service Start, Execution Log, Debug Log, and SQL Execution Failure Log in the

Service Settings.
Refer to 4-1 Run Mode of DB Connection Service and Start/Stop Procedures on page 4 - 2 for de-

tails on how to start the DB Connection Service.
Refer to Section 6 How to Use Operation Logs on page 6 - 1 for details on the Operation Logs.
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¥ Service Start
Service start in RUN mode Auto start (Operation Mode)

¥ Execution Log

Execution log ) Record @ Do not record

Number of files |G files
Mumber of records records/file

¥ Debug Log

Number of files files
File size MB
When the log is full Stop logging -
Delete the log at recording start ) Delete

@ Do not delete

¥ SQL Execution Failure Log

SQL execution failure log Do notrecord @ Record

Number of files JERET files
File size MB

Reset all to default.

Set the following items.

Category Item Description Values
Service Service start | Set whether to automatically start the DB Connection | ¢ Auto start (Operation
Start in RUN Service when the operating mode of the CPU Unit is Mode)"! (Default)

mode set to RUN mode. « Auto start (Test Mode)"2
* Do not start automati-
cally
Execution Execution Set whether to record the Execution Log. * Record (Default)
Log Log * Do not recorded
Number of Set the maximum number of files of the Execution 2 to 100 files
files Log. (Default: 48 files)
When the maximum number of files is reached, the
oldest file is deleted and a new file is created.
Number of Set the number of log records that can be contained | 100 to 65536 records
records in each Execution Log file. (Default: 7200 records)
When the maximum number of records is reached, a
new file is created.
Debug Log | Number of Set the maximum number of files of the Debug Log. | 1 to 100 files
files (Default: 1 files)
File size Set the maximum file size. 1to 100 MB
When the maximum file size is exceeded or when the | (Default: 10 MB)
number of records exceeds 65,536 records in a file, a
new file is created.
When the Set the action to be taken when the log has reached |+ Continue logging (De-
log is full the maximum number of files. lete the oldest file)
* Stop logging (Default)
Delete the Set whether to delete the Debug Log contained in the | « Delete (Default)
log at re- SD Memory Card when recording is started. * Do not delete
cording start
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Category Item Description Values
SQL Execu- | SQL execu- | Set whether to record the SQL Execution Failure * Record (Default)
tion Failure | tion failure Log. * Do not recorded
Log log

Number of Set the maximum number of files of the SQL Execu- | 2 to 100 files
files tion Failure Log. (Default: 50 files)

When the maximum number of files is reached, the
oldest file is deleted and a new file is created.

sbuies uondsuUO) 8d Z-Z

File size Set the maximum file size. 1to 100 MB

When the maximum file size is exceeded or when the | (Default: 10 MB)

number of records exceeds 65,536 records in a file, a

new file is created.

*1.  When a DB Connection Instruction is executed, the DB Connection Service actually accesses the DB.

*2. When a DB Connection Instruction is executed, the DB Connection Service does not actually access the
DB, but the instruction will end normally as if it was executed.

@ Additional Information

You can calculate the capacity of the Operation Log files that are stored on the SD Memory
Card.
If the SD Memory Card often runs out of space, please decrease the values of the following set-
tings.
» Execution Log
Size of each record (256 bytes) x "Number of records" x "Number of files"
» Debug Log
"File size" x "Number of files"
+ SQL Execution Failure Log
"File size" x "Number of files"

sBues uoyosuLo) ga Z-2-2

2-2-2 DB Connection Settings

This section describes how to add and rename a DB Connection, and also describes the DB Connec-
tion setting procedure and items.

I Adding a DB Connection

1 Right-click DB Connection Settings under Configurations and Setup - Host Connection
Settings - DB Connection in the Multiview Explorer and select Add - DB Connection
Settings from the menu. Or, select DB Connection Settings from the Insert Menu.

DB Connection Settings

A DB Connection is added. You can add up to three DB Connections for NX701-0JJ20 and
NJ501-[1J20 or up to one DB Connection for NX102-C1120 and NJ101-1J20.
W %, Host Connection Settings
¥ = DB Connection
Eg DB Connection Service Settings

¥ = DB Connection Settings

1w DBConnection01
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I Changing the DB Connection Name

When a DB Connection is created, the following default name is automatically given. “**” is a serial
number from 01.
"DBConnection**"
To change the name, right-click the DB Connection in the Multiview Explorer and select Rename from
the menu.

Edit

Delete

Renams

* You can enter single-byte alphanumeric characters and underscores ().
» Each DB Connection name can be up to 16 bytes.

@ Editing or Deleting the DB Connection Settings

Right-click the DB Connection in the Multiview Explorer and select Edit or Delete from the menu.

I Connection Settings

This section describes how to make a setting of each DB Connection and how to perform a communi-
cations test.

® DB Connection Settings

Double-click each DB Connection that you added and make the settings in the Connection
Settings.

w D Comemurications Tesl

Commigcations Test

Set the following items.
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Cate-

Item Description Values
gory
DB Connection | The DB Connection You can change the DB Connection name. To change the name, right-
Con- | Name name is displayed. click the DB Connection in the Multiview Explorer and select Rename
nec- from the menu.
tion
Database Set the database type. |+ NX701-00020, NX102-10020, NJ501-1020, or NJ101-000J20
type Oracle
SQL Server (Default)
DB2
MySQL
Firebird
PostgreSQL
* NJ501-4320
Oracle
SQL Server (Default)
MySQL
Server spec- | Select the specification | ¢ IP address (Default)
ification method of the server. * Host name
method Select IP address or
Host name.
IP address Set the IP address of Default: Blank
the server. This setting cannot be omitted when IP address is selected for Server
specification method.
Host name Set the host name of Default: Blank

the server."!

This setting cannot be omitted when Host name is selected for Server
specification method.
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Cate-
gory

Item

Description

Values

Instance
name / Port
No.

Set the instance name
or port number of the
server.

Maximum number of characters for instance name: 64 characters
Port No.: 1 to 65535

Default: Blank

When omitted, the default port number is used.

Oracle:

Port No. (Can be omitted)
e.g. 15621

SQL Server:

Instance name or Port No. (Can be omitted)
e.g. INSTANCE1 or 1433
DB2

Port No. (Can be omitted)
e.g. 50000

MySQL:

Port No. (Can be omitted)
e.g. 3306

Firebird:

Port No. (Can be omitted)
e.g. 3050

PostgreSQL

Port No. (Can be omitted)
e.g. 5432

Oracle: 1521

SQL Server: 1433
MySQL: 3306
Firebird: 3050
PostgreSQL: 5432

Service
name/ Data-
base name

Set the service name or
database name in the
server.

Maximum number of bytes: 127 bytes
When omitted,

Oracle: Service name (Can be omitted)

SQL Server: Database name (Can be omitted)
DB2: Database name (Cannot be omitted)
MySQL: Database name (Cannot be omitted)
Firebird: Database path (Cannot be omitted)

e.g., C:/Firebird/OMRON.FDB

Or

e.g., C:\Firebirdl OMRON.FDB

PostgreSQL: Database name (Cannot be omitted)

Oracle: Default service
SQL Server: Default database
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Cate-
gory

Item Description Values

User name Set the user name for * DB2: Windows user name of the server
the server. * Other DBs: DB user name of the server

Maximum number of characters: 127 characters
Default: Blank

Password Set the password for * DB2: Windows password of the server
the server. * Other DBs: DB password of the server

Maximum number of characters: 127 characters
Default: Blank

Login time- | Set the timeout to be 1 to 60 seconds
out applied when connect- | Default: 10 seconds
ing to the DB.
Query exe- | Set the timeout to be 1 to 600 seconds
cution time- | applied at the SQL exe- | Default: 30 seconds
out cution.
Comment Enter a comment. Maximum number of bytes: 1,024 bytes

Default: Blank

The comment can be omitted.

*1.  When you specify a server by its host name, you need to set "DNS to Use" or make the "host settings" in the Built-in
EtherNet/IP Port Settings. Refer to the NJ/NX-series CPU Unit Built-in EtherNet/IP Port User’s Manual (Cat. No.
W506) for details on the settings.

L~ Version Information

When you use an NX701-10J20, NX102-0J1J20, NJ501-10J20, or NJ101-0[120, the supported
database types depend on the combination of the DB Connection Service version of the CPU
Unit and the DB Connection Service version set in the Sysmac Studio project.

For the relationship between the unit version of the CPU Unit and the unit version set in the
Sysmac Studio project, refer to A-4-3 Actual Unit Version of CPU Unit and Unit Version Set in
the Sysmac Studio Project on page A - 27.

® Communications test

You can test the connection to the DB according to the settings made in the Connection Settings

of Sysmac Studio.
*1. This is not the DB Connection Settings that have been transferred to the Controller.
You can perform the communications test while Sysmac Studio is online with the Controller.

1 Use the Synchronization function to transfer the DB Connection settings from the computer to
the Controller.

2 Click the Communications Test Button under DB Communications Test.

3 The result of the communications test is displayed in the text box under the Communications

Test Button.
When the connection to the server failed from any cause, the SQL status, error code, and de-

tailed error message will be displayed.

SQL status: Error code defined in the SQL Standards (ISO/IEC 9075).
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2 DB Connection Settings

Error code: Error code specific to the vendor of DB to connect.
When a network failure has occurred, 0 is displayed for error code in some cases.

When 0 is displayed, check its SQL status.
Detailed error message: Error message specific to the vendor of DB to connect.

I Spool Settings

Make the settings related to Spool function in the Spool Settings.

¥ Spooling
Spocling & Use & Do not use
Resend spool data  Auto & Manual

Clear condition Do not clear

Reset all to default.

Refer to 5-2 Spool Function on page 5 - 4 for detailed settings.
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Programming the DB Connection

Function
]

This section describes programming procedure from variable creation to DB access
after making the DB Connection settings.

3-1 DB AcCess Procedure........iiiiiiiiceeees s s 3-2
3-2 Creating a Structure Data TYPe.......ccccvrrercrrrrrsssreeresree e esssme e s ssmne e s enns 3-3
3-2-1 OVEBIVIBW ...ttt ettt e e e et e et e e et e e e st e e e enneeeanneee s 3-3
3-2-2 Specifications of Structure Data Type for DB ACCESS........cceeevvvrerieeeiiieenn. 3-3
3-2-3 How to Create a Structure Data Type for DB ACCESS ........ceevivvviriiieiinneenn. 3-13
3-3 Creating a DB Map Variable ... s 3-17
3-3-1 DB Map Variables and DB Mapping .......cccocueeieeiiiiiiiiaeeeiiieee e 3-17
3-3-2 Registration and Attributes of DB Map Variables.............ccccevieeiieeeneeen. 3-18
3-3-3 Restrictions on DB Map Variables .............ueeiiiiiiiiiiiiieeeieeeeeeeecciiiieees 3-19
3-4 Specifying the Table and Applying the Mapping.........ccccourivrrrrinciinnennnns 3-20
3-4-1 DB Mapping by Executing a Create DB Map Instruction ............cccccccooee 3-20
3-4-2 Clearing the Mapping of DB Map Variables...........cccccocoviiiiiiiiiiiciic 3-20
3-4-3 Restrictions on DB Mapping ......cccoooueeieieiiiiiiiee et 3-20
3-5 Programming and TranSfer .......ccccccccrrresseemrnssseeesessssee e s s s sssee s essssseeeesnas 3-24
3-5-1 Programming the DB Connection SErviCe ...........cccocveeeiiiiiieeieeeiiiiee e 3-24
3-5-2 Displaying DB Connection Instructions on Sysmac Studio.............cc.cceuu. 3-25
3-5-3 DB Connection INStruction Set...........c.cooiiiiiiiiiiiiii e 3-25
3-5-4 System-defined Variables ... 3-26
3-5-5 Simulation Debugging of DB Connection Instructions .............ccccoooceeen. 3-27
3-5-6 Transferring the DB Connection Settings and User Program..................... 3-27
3-6 Debugging in Design, Startup, and Operation Phases.........cccccececeernnn.. 3-29
3-6-1 DeSIgN PRaSsE .....cooiiiiiiiiii e 3-29
3-6-2 STArtuP Phase ......coeiiii 3-29
3-6-3 Operation Phase ..........oooiiiiiii e 3-29
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3-1 DB Access Procedure

This section describes a specific programming procedure for using the DB Connection Service.
Refer to the NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501) for the general program-

ming procedure.

Use the following procedure to access the DB using DB Connection Instructions after making the DB

Connection settings.

After the DB mapping’!, you can read from and write to the DB using record processing instructions
such as DB_Insert, DB_Update, and DB_Select instructions.

DB mapping "’

Create a structure data type for DB access.

3-2 Creating a
Structure Data
Type on page

3-3

Create a variable called “DB Map Variable” using the above
structure.

3-3 Creating a DB
Map Variable on
page 3 -17

Establish a DB Connection by executing a DB_Connect (Es-
tablish DB Connection) instruction.

4-2 Establishing/
Closing a DB
Connection on
page 4 - 6

Create a mapping from the DB Map Variable to a specified
table by executing a DB_CreateMapping (Create DB Map) in-
struction for each SQL type (i.e., INSERT, UPDATE, and SE-
LECT).

3-4 Specifying the
Table and Apply-
ing the Mapping
on page 3 - 20

DB read/write

Execute the DB_lInsert (Insert DB Record), DB_Update (Up-
date DB Record), and DB_Select (Retrieve DB Record) in-
structions.

3-5 Programming
and Transfer on
page 3 - 24

*1. The "DB mapping" means to assign each member of a structure for DB access to each column of a table. You
need to execute the DB mapping for each SQL type (i.e. INSERT, UPDATE, and SELECT).
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3-2 Creating a Structure Data Type

To access a DB, you need to create a user-defined structure data type according to the table definition

of the DB.
This section describes the specifications and creation procedure of the structure data type.

3-2-1 Overview

You create a user-defined structure data type on Sysmac Studio based on the data type of the table to
access. Register all or some of the columns of the table as structure members.

adA] ejeq ainjonsg e Bunealn z-¢

Each structure member name and data type must match the corresponding column name and data

type of the table.
Same structure
| .
Data type definition on Sysmac Studio | | Table definition of the DB | 8
Structure data type for DB access i g
- Base Troe ~ g
¥ ol ST \\ Patruoppection gt Bl ol
Lotho STRING[256]
Ly | Tl STRG[ 58] |_#\ | | | ] [ |
SuccessCount I abc| MapVar
Pl W — B
(for each SQL)
NJ/NX-series CPU Unit DB

When creating a variable called “DB Map Variable”, you specify the structure as its data type.

3-2-2  Specifications of Structure Data Type for DB Access

Item Specifications

Structure name You can specify any name for the structures.

Offset specification For all NJ/NX-series Controllers, specify "NJ" for "Offset Type".
for structure mem-
bers

Structure members Register all or some of the columns of the table as members.

Structure member Define the same name as the corresponding column of the table. The names are case

name sensitive.

Structure member’s | Define a data type that matches the data type of the corresponding column of the table.
data type Refer to the Correspondence of Data Types between NJ/NX-series Controllers and DB

on page 3 - 4 below.

However, you cannot specify the following data types and attribute for structure mem-
bers.

* Derivative data types

* Array attribute
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M Precautions for Correct Use

Restrictions on Table’s Column Names:

You need to specify the same name for structure members to be used in NJ/NX-series Control-
lers as the column names of the table to access.

There are following restrictions on structure member names in the NJ/NX-series Controllers.
Therefore, make the column names satisfy the following conditions.

Item Description
Usable char- |[0to9,AtoZ,atoz
acters Single-byte Japanese kana
_ (underscores)
Multi-byte characters (e.g., Japanese)
Characters * A text string that starts with a number (0 to 9)

that cannot be
used together

* A text string that starts with "P_"

* A text string that starts with an underscore (_) character

* A text string that contains more than one underscore (_) character

* A text string that ends in an underscore (_) character

* Any text string that consists of an identifier and has a prefix or postfix which contains
more than one extended empty space character (i.e., multi-byte spaces or any other
empty Unicode space characters)

® Correspondence of Data Types between NJ/NX-series Controllers and DB

The correspondence of data types between NJ/NX-series Controllers and DB is given in the follow-

ing tables.
* Oracle

Data type category Data type in DB Data type in NJ/NX-series Controllers

Characters VARCHAR2 STRING™
NVARCHAR2 STRING'
CHAR STRING™
NCHAR STRING'
LONG None
CLOB None
NCLOB None

Numbers 2 "3
NUMBER(1) BOOL
NUMBER(3) SINT
NUMBER(5) INT
NUMBER(10) DINT
NUMBER(19) LINT
NUMBER(3) USINT
NUMBER(5) UINT
NUMBER(10) UDINT
NUMBER(20) ULINT
NUMBER(19) TIME™
BINARY_FLOAT REAL
BINARY_DOUBLE LREAL
FLOAT REAL
INTEGER DINT
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3 Programming the DB Connection Function

Data type category Data type in DB Data type in NJ/NX-series Controllers
Date DATE DATE
TIMESTAMP DATE o
DATE_AND_TIME g
TIMESTAMP WITH TIMEZONE DATE_AND_TIME §
TIMESTAMP WITH LOCAL TIMEZONE | DATE_AND_TIME g
INTERVAL YEAR TO MONTH None “U’,
INTERVAL DAY TO SECOND None g
Binary RAW None g
LONG RAW None g
BLOB None =
Others BFILE None 3
ROWID None
UROWID None
XMLTYPE None

*1. A NULL character is attached to the end of each text string. Therefore, you need to set the value that
is one byte bigger than the number of bytes of the DB’s data type for the number of bytes to be used
in STRING data. You need to set an appropriate value for the number of bytes used in the STRING
data according to the data type and character code in the DB. In NJ/NX Series, text strings are han-
dled as UTF-8. One byte is used for each single-byte alphanumeric character and multiple bytes are
used for each multi-byte character. Three bytes are used for each Japanese character as a guide.

*2.  The NUMBER(p[ ,s]) is expressed in the short form where the number of digits after the decimal point
(s) is omitted. When the short form is used, the number of digits after the decimal point (s) is 0. If the
number of digits after the decimal point (s) is not omitted and 1 or greater numerical value is set, only
the integer portion of the value is applicable.

*3. Digit overflow may occur even in the above data types due to the difference in the valid range.
Example: When the data type in DB is NUMBER(3) and the data type in NJ/NX-series Controllers is
USINT:

* NUMBER(3)’s range: 0 to 999
* USINT'’s range: 0 to 255
*4. Integer in units of nanoseconds.

$S800Yy g( Jo) adA| ejeq ainponag Jo suoneooads z-z-¢
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Data type category | Data type in DB | Data type in NJ/NX-series Controllers
Numbers™! bigint LINT
UDINT
TIME™2
bit BOOL
*3
decimal(1) BOOL
decimal(3) SINT
decimal(5) INT
decimal(10) DINT
decimal(19) LINT
decimal(20) ULINT
decimal(3) USINT
decimal(5) UINT
decimal(10) UDINT
decimal(19) TIME
int DINT
UINT
money LREAL™
*3
numeric(1) BOOL
numeric(3) SINT
numeric(5) INT
numeric(10) DINT
numeric(19) LINT
numeric(20) ULINT
numeric(3) USINT
numeric(5) UINT
numeric(10) UDINT
numeric(19) TIME
smallint INT
USINT
smallmoney REAL'S
tinyint USINT
float LREAL
real REAL
Date and time date DATE
datetime2 DATE_AND_TIME"®
datetime DATE_AND_TIME

datetimeoffset

DATE_AND_TIME™®

smalldatetime

DATE_AND_TIME

time TIME_OF_DAY"®
String char STRING?

text STRING™

varchar STRING'7

nchar STRING'?

ntext STRING?

nvarchar STRING'7

NJ/NX-series Database Connection CPU Units User’s Manual (W527)



3 Programming the DB Connection Function

Data type category | Data type in DB | Data type in NJ/NX-series Controllers
Binary binary None

image None

varbinary None
Others cursor None

hierarchyid None

sql_variant None

table None

uniqueidentifier | None

xml None

*1.  The decimal (p[ ,s]) and numeric (p[ ,s]) are expressed in the short form where the number of digits
after the decimal point (s) is omitted. When the short form is used, the number of digits after the deci-
mal point (s) is 0. If the number of digits after the decimal point (s) is not omitted and 1 or greater
numerical value is set, only the integer portion of the value is applicable.

*2.  Integer in units of nanoseconds.

*3. Digit overflow may occur even in the above data types due to the difference in the valid range.
Example: When the data type in DB is decimal(3) and the data type in NJ/NX-series Controllers is
USINT:

* decimal(3)’s range: 0 to 999
* USINT's range: 0 to 255

*4.  The significant figures are 15 digits. When the data is written to the DB by a DB Connection Instruc-
tion, a value rounded to four decimal places is written.
Example: When 1.79769 is written to the DB, 1.7977 is written.

*5.  The significant figures are 7 digits. When the data is written to the DB by a DB Connection Instruction,
a value rounded to four decimal places is written.

Example: When 1.79769 is written to the DB, 1.7977 is written.

*6. The accuracy is milliseconds.

*7. A NULL character is attached to the end of each text string. Therefore, you need to set the value that
is one byte bigger than the number of bytes of the DB’s data type for the number of bytes to be used
in STRING data.

You need to set an appropriate value for the number of bytes used in the STRING data according to
the data type and character code in the DB. In NJ/NX Series, text strings are handled as UTF-8. One
byte is used for each single-byte alphanumeric character and multiple bytes are used for each multi-
byte character. Three bytes are used for each Japanese character as a guide.
- DB2
Data type category Data type in DB Data type in NJ/NX-series Controllers
Numbers INT DINT
INTEGER DINT
BIGINT LINT
TIME
SMALLINT INT
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3 Programming the DB Connection Function

Data type category Data type in DB Data type in NJ/NX-series Controllers

Fixed-point numbers"! 2
DECIMAL(1) BOOL
DECIMAL(3) SINT
DECIMAL(5) INT
DECIMAL(10) DINT
DECIMAL(20) LINT
DECIMAL(3) USINT
DECIMAL(5) UINT
DECIMAL(10) UDINT
DECIMAL(20) ULINT
DECIMAL(20) TIME

Real numbers FLOAT REAL

LREAL

REAL REAL
DOUBLE LREAL

Date DATE DATE
TIME TIME_OF_DAY
TIMESTAMP DATE_AND_TIME

String CHAR STRING'3
CHARACTER STRING™3
VARCHAR STRING"3
CHAR VARYING STRING™3
CHARACTER VARYING | sTRING™3
LONG VARCHAR STRING3
CLOB None

Binary string BLOB None

Others GRAPHIC None
VARGRAPHIC None
LONG VARGRAPHIC None
DBCLOB None
DATALINK None

*1.  The DECIMAL(p[ ,s]) is expressed in the short form where the number of digits after the decimal point

*2.

*3.

(s) is omitted. When the short form is used, the number of digits after the decimal point (s) is O. If the
number of digits after the decimal point (s) is not omitted and 1 or greater numerical value is set, only
the integer portion of the value is applicable.

Digit overflow may occur even in the above data types due to the difference in the valid range.
Example: When the data type in DB is DECIMAL(3) and the data type in NJ/NX-series Controllers is
USINT:

* DECIMAL(3)'s range: 0 to 999

* USINT'’s range: 0 to 255

A NULL character is attached to the end of each text string. Therefore, you need to set the value that
is one byte bigger than the number of bytes of the DB’s data type for the number of bytes to be used
in STRING data.

You need to set an appropriate value for the number of bytes used in the STRING data according to
the data type and character code in the DB. In NJ/NX Series, text strings are handled as UTF-8. One
byte is used for each single-byte alphanumeric character and multiple bytes are used for each multi-
byte character. Three bytes are used for each Japanese character as a guide.
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+ MySQL:
Data type category | Data type in DB | Data type in NJ/NX-series Controllers
Numbers™! BIT BOOL
BOOL BOOL
BOOLEAN
TINYINT SINT
USINT
SMALLINT INT
UINT
MEDIUMINT DINT
UDINT
INT DINT
UDINT
BIGINT LINT
ULINT
TIME
*2
DECIMAL(1) BOOL
DECIMAL(3) SINT
DECIMAL(5) INT
DECIMAL(10) DINT
DECIMAL(20) LINT
DECIMAL(3) USINT
DECIMAL(5) UINT
DECIMAL(10) UDINT
DECIMAL(20) ULINT
DECIMAL(20) TIME
FLOAT REAL
DOUBLE LREAL
Date and time DATE DATE
DATETIME DATE_AND_TIME
TIMESTAMP DATE_AND_TIME
TIME TIME_OF_DAY
String CHAR STRING™3
VARCHAR STRING™3
TINYTEXT STRING™3
TEXT STRING™
MEDIUMTEXT STRING'3
LONGTEXT STRING™3
Binary BINARY None
VARBINARY None
TINYBLOB None
BLOB None
MEDIUMBLOB | None
LONGBLOB None
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3 Programming the DB Connection Function

Data type category | Data type in DB | Data type in NJ/NX-series Controllers

Others ENUM None

YEAR None
SET None

*1.

*2.

*3.

The DECIMAL(p][ ,s]) is expressed in the short form where the number of digits after the decimal point
(s) is omitted. When the short form is used, the number of digits after the decimal point (s) is O. If the
number of digits after the decimal point (s) is not omitted and 1 or greater numerical value is set, only
the integer portion of the value is applicable.

Digit overflow may occur even in the above data types due to the difference in the valid range.
Example: When the data type in DB is DECIMAL(3) and the data type in NJ/NX-series Controllers is
USINT:

* DECIMAL(3)'s range: 0 to 999

* USINT’s range: 0 to 255

A NULL character is attached to the end of each text string. Therefore, you need to set the value that
is one byte bigger than the number of bytes of the DB’s data type for the number of bytes to be used
in STRING data.

You need to set an appropriate value for the number of bytes used in the STRING data according to
the data type and character code in the DB. In NJ/NX Series, text strings are handled as UTF-8. One
byte is used for each single-byte alphanumeric character and multiple bytes are used for each multi-
byte character. Three bytes are used for each Japanese character as a guide.

¢ Firebird:

Data type category | Data type in DB | Data type in NJ/NX-series Controllers

Numbers INTEGER DINT
BIGINT LINT
TIME

SMALLINT INT

Fixed-point numbers"!

*2

1) BOOL
3) SINT
5) INT

DECIMAL(
DECIMAL(
DECIMAL(
DECIMAL(10) DINT
DECIMAL(18) LINT'3
(
(
(
(

DECIMAL(3) USINT
DECIMAL(5) UINT
DECIMAL(10) UDINT
DECIMAL(18) ULINT'3
2
NUMERIC(1) BOOL
NUMERIC(3) SINT
NUMERIC(5) INT

NUMERIC(10) DINT
NUMERIC(18) LINT3
NUMERIC(3) USINT
NUMERIC(5) UINT
NUMERIC(10) UDINT
NUMERIC(18)

ULINT™3
Real numbers FLOAT REAL
DOUBLE LREAL

PRECISION
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Data type category | Data type in DB | Data type in NJ/NX-series Controllers
Date DATE DATE
TIME TIME_OF_DAY
TIMESTAMP DATE_AND_TIME
String CHAR STRING™
VARCHAR STRING™
Others BLOB None

*1.  The DECIMAL(p[ ,s]) and NUMERIC(p[ ,s]) are expressed in the short form where the number of digits
after the decimal point (s) is omitted. When the short form is used, the number of digits after the deci-
mal point (s) is 0. If the number of digits after the decimal point (s) is not omitted and 1 or greater
numerical value is set, only the integer portion of the value is applicable.

*2. Digit overflow may occur even in the above data types due to the difference in the valid range.
Example: When the data type in DB is DECIMAL(3) and the data type in NJ/NX-series Controllers is
USINT:

* DECIMAL(3)'s range: 0 to 999
* USINT'’s range: 0 to 255

*3.  The DB can handle up to 18 digits. If an over-18-digit value is written by a DB Connection Instruction,
an error will occur.

*4. A NULL character is attached to the end of each text string. Therefore, you need to set the value that
is one byte bigger than the number of bytes of the DB’s data type for the number of bytes to be used
in STRING data.

You need to set an appropriate value for the number of bytes used in the STRING data according to

the data type and character code in the DB. In NJ/NX Series, text strings are handled as UTF-8. One
byte is used for each single-byte alphanumeric character and multiple bytes are used for each multi-
byte character. Three bytes are used for each Japanese character as a guide.

adA] ejeq ainjonsg e Bunealn z-¢

» PostgreSQL
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Data type category Data type in DB Data type in NJ/NX-series Controllers
Numbers boolean BOOL
smallint INT
integer DINT
bigint LINT
TIME
serial UDINT
bigserial ULINT
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Data type category Data type in DB Data type in NJ/NX-series Controllers
Fixed-point numbers"! 2
decimal(3) SINT
decimal (5) INT
decimal (10) DINT
decimal (20) LINT
decimal (3) USINT
decimal (5) UINT
decimal (10) UDINT
decimal (20) ULINT
*2
numeric (3) SINT
numeric (5) INT
numeric (10) DINT
numeric (20) LINT
numeric (3) USINT
numeric (5) UINT
numeric (10) UDINT
numeric (20) ULINT
Real numbers real REAL
double precision LREAL
Date timestamp [ (p) ][ without time zone] | DATE_AND_TIME
timestamp [ (p) ] with time zone DATE_AND_TIME
date DATE
time [ (p) ] [ without time zone] TIME_OF_DAY
time [ (p) ] with time zone TIME_OF_DAY
String character(n), char(n) STRING'3
character varying(n), varchar(n) STRING'3
text STRING™
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Data type category Data type in DB Data type in NJ/NX-series Controllers

Others bit [ (n) ] None
bit varying [ (n) ] None o
Box None 5
Bytea None g._
Cidr None g
Circle None ;
Inet None S
interval [ fields ][ (p) ] None 5
Line None ?,
Lseg None ,;
macaddr None 3
money None
path None
point None
polygon None
tsquery None
tsvector None
txid_snapshot None
uuid None
xml None

*1.  The decimal (p[ ,s]) and numeric (p[ ,s]) are expressed in the short form where the number of digits
after the decimal point (s) is omitted. When the short form is used, the number of digits after the deci-
mal point (s) is 0. If the number of digits after the decimal point (s) is not omitted and 1 or greater
numerical value is set, only the integer portion of the value is applicable.

*2. Digit overflow may occur even in the above data types due to the difference in the valid range.
Example: When the data type in DB is DECIMAL(3) and the data type in NJ/NX-series Controllers is
USINT:

* DECIMAL(3)’s range: 0 to 999
* USINT's range: 0 to 255

*3. A NULL character is attached to the end of each text string. Therefore, you need to set the value that
is one byte bigger than the number of bytes of the DB’s data type for the number of bytes to be used
in STRING data.

You need to set an appropriate value for the number of bytes used in the STRING data according to

the data type and character code in the DB. In NJ/NX Series, text strings are handled as UTF-8. One
byte is used for each single-byte alphanumeric character and multiple bytes are used for each multi-
byte character. Three bytes are used for each Japanese character as a guide.

$S900Yy g( Jo) adA| ejeq ainpnig e 81eal) 0] MOH €-2-€

m Precautions for Correct Use

* When a data type that is not listed in the above tables is used in the NJ/NX-series Controller,
the data may not be converted correctly.

* When reading a value from a database using a DB Connection Instruction, an instruction er-
ror (SQL Execution Error) may occur because the data type cannot be converted due to the
following reasons.

a) The retrieved record contains a column whose value is NULL.
b) The combination of data types is not listed in the above tables.

3-2-3 How to Create a Structure Data Type for DB Access

You can use the following procedures for creating a structure data type for accessing a DB.
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» Entering the Data on the Data Type Editor
» Pasting the Data from Microsoft Excel onto the Data Type Editor

This section gives brief explanation for the operations. Refer to the Sysmac Studio Version 1
Operation Manual (Cat. No. W504) for detailed operations.

I Entering the Data on the Data Type Editor

Double-click Data Types under Programming - Data in the Multiview Explorer.
Click the Structures Side Tab of the Data Type Editor.

Enter a data type name on the Structure Data Type Editor.

A W N =

Right-click the structure name and select Create New Member from the menu. Then, enter a
name and data type for each member.

I Pasting the Data from Microsoft Excel onto the Data Type Editor

1 Use two columns on Microsoft Excel to enter names and data types from the left.

2 In the 1st column, enter the data type name of the structure on the 1st line and each member
name from the 2nd line.
In the 2nd column, always enter "STRUCT" on the 1st line to create a structure.

| Name | | Data type|

Enter the corresponding data type to the
column’s data type.

v

A B
Data type name of the structure |—1—> Data type name STRUCT 4—| Always “STRUCT"

2 r|MemberName1

Member names 3| [MemberName2
(Enter the same names MemberName?3
as the column names of -

the table.) 5 :
a \MemberNameN

3 Copy the data area in the Name and Data type columns on Microsoft Excel.

4 Paste the data onto the Name and Base Type columns of the Structure Data Type Editor.
Example:
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DB'’s table definition

ProductionTahle

Data type name

Productbama WARCHARAZ (254

Lotk VARCHARAS [254)
TataiCount MUMEERS]

Sumces=Count MNUMBERS]

FailedZiourt MIMBERS]

. Data type name

Enter the following on Microsoft Excel

ProductionTabls STRUCT
Producthsme STRING?5A]
Lotk STRIMNGLEA]

TotslCournt [T
Succes=Count IrT
FailedCourt IMT

9

Copy & paste onto Sysmac Studio

FroductionTable

-

STRUCT

Data type name
Latho

STRING[256]

STRING[256]

TotalCount
SuccessCount

I

FailedCount

m Precautions for Correct Use

I

You cannot paste the data type onto the Structure "Data Type" Editor in the following cases.
* When a structure member is selected on the editor

» When nothing is selected on the editor

When executing the Paste operation on the Structure Data Type Editor, please select a struc-

ture data type, not a member.
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@ Additional Information

You can reuse table definition data of your DB development tool to create a structure data type

for DB access.

Use the following procedure.
(1) Copy the column name and data type on the table definition data of the DB development

tool.

(2) Create a Column Name column and a Data Type column on Microsoft Excel or other
spreadsheet software.
(3) Change the data type of each column to the corresponding data type for variables of
NJ/NX-series CPU Units.

(4) Insert a line above the data of column names and data types and enter the name of the

structure data type.

(5) Enter "STRUCT" in the Data Type column on the inserted line.
(6) Copy the data area under the Column Name and Data Type as shown below.

& B [
1
2 | Column Name Data Tiie
B <-Table name
4 IMYCOLUMN1 INT =- Column 1
5 IMYCOLUMNZ STRING[20] =- Column 2
6 WYCOLUMNS STRING[20] _A=- Column 3
7

R

(7) Right-click on the Structure "Data Type" Editor and select "Paste" from the menu.

B root

Union
Enumerated

Name

| Base Type | Offset Typel Offset BytelC

Create New Data Type

Paste

A structure data type is created as shown below.

B root

Unian :
Enumerated

Base Type |Offset Typel Offset Bytel C3
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3-3 Creating a DB Map Variable

After creating a user-defined structure data type for DB access, you create a variable using the data
type. The variable is called "DB Map Variable".
This section describes the specifications and creation procedure of DB Map Variables.

3-3-1 DB Map Variables and DB Mapping

Each DB Map Variable uses a structure data type for DB access as its data type.

a|qeuep depy gq e Buneas) ¢-¢

You create a mapping’! for a DB Map Variable to the connected DB for each SQL type (i.e., INSERT,
UPDATE, and SELECT) by executing a DB_CreateMapping (Create DB Map) instruction.

After creating the DB mapping, you can execute each record processing for inserting, updating, and

retrieving records using the DB Map Variable by executing a DB_Insert (Insert DB Record), DB_Up-

date (Update DB Record), or DB_Select (Retrieve DB Record) instruction.

w
DB . SQL type ®
DB Map Variable mapping - Var_Insert can be used in
___________ — o
Use Var_Insert INSERT DB_lInsert (InsertDB Record) ©
instructions. Qz,
©
<
Structure data type for i ) 2
DB acceszp > DBV':If%VZSZbIe ——————————— UPDATE Var_Update can be used in o
P DB_Update (Update DB Record) g
instructions. o
=
DBVMaz:pS\S;’gble ——————————— SELECT Var_Select can be used in 8
= DB_Select (Retrieve DB Record) =
instructions. S
°.
=}
«

By executing a DB_CreateMapping (Create DB Map) instruction

*1. The "DB mapping" means to assign each member of a DB Map Variable to the corresponding column of a
table in the connected DB. You need to execute the DB mapping for each record processing for inserting, up-
dating, and retrieving records.

You can map more than one DB Map Variable for a DB Connection.

The following table shows the operation of each record processing (i.e., INSERT, UPDATE, and SE-
LECT) to be performed when you create a structure where not all, but some of the columns are speci-
fied as members.

Record processing Operation
Inserting records (IN- The record values are written to the specified columns of the DB.
SERT) NULL is entered in the unspecified columns. You need to make a setting for allowing
NULL in the DB.
Updating records (UP- Values are updated only in the specified columns.
DATE) Values are not changed in the unspecified columns.
Retrieving records (SE- | Values are retrieved only from the specified columns.
LECT) You need to specify only the columns that do not contain NULL.

M Precautions for Correct Use

If you retrieve a record that includes a column of NULL value when executing a DB_Select (Re-
trieve DB Record) instruction, the instruction will result in an instruction error (SQL Execution
Error).
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@ Additional Information

When a DB_CreateMapping (Create DB Map) instruction is executed to create a mapping for a
DB Map Variable, it is not checked whether the structure members match the table’s columns.
In this case, the DB_Insert (Insert DB Record), DB_Update (Update DB Record), or DB_Select
(Retrieve DB Record) instruction will result in an error.

3-3-2

Registration and Attributes of DB Map Variables

You can specify the following variable types and attributes for DB Map Variables.

Item

Available type/
settings

Restrictions

Registration of variables

Global variable
Local variable for a
program

Local variable for a
function block

A local variable for a function cannot be specified."

Attributes Variable Any Refer to the NJ/NX-Series CPU Unit Software
name User’s Manual (Cat. No. W501) for the restrictions
on the variable names and other program-related
names.
Data type Structure data type for | Refer to 3-2 Creating a Structure Data Type on page
DB access 3-3.
AT Any
Retain Any
Initial Value | Any
Constant Any This attribute cannot be specified for SELECT. A
compiling error will occur for DB_Select (Retrieve
DB Record) instructions.
Network Any
Publish
Edge This attribute cannot
be specified.
Array specifica- Array can be specified | Array cannot be specified for INSERT nor UPDATE.
tion for SELECT. An instruction error will occur for DB_CreateMapping
(Create DB Map) instructions.
Refer to 3-3-3 Restrictions on DB Map Variables on
page 3 - 19 for details.

*1.  The DB Map Variables cannot be used in any function POU because the DB_CreateMapping (Create DB

Map) instruction is a function block type of instruction.

M Precautions for Correct Use

When a DB Connection Instruction is used in a function block and an in-out variable of the func-
tion block is specified as a DB Map Variable, system-defined initial values for the data types are
applied to the members of the DB Map Variable when the DB Connection Instruction is execut-
ed. Do not specify an in-out variable of a function block as a DB Map Variable.

If you need to use an in-out variable for a DB Connection Instruction, specify an internal varia-
ble of the function block as a DB Map Variable and transfer the data between in-out variable
and internal variable using a MOVE or other instruction before executing a DB_Insert or
DB_Update instruction or after executing a DB_Select instruction.
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3-3-3  Restrictions on DB Map Variables

This section describes the restrictions on DB Map Variables.

I Array Specification for Data Type of DB Map Variables by SQL Type

Whether you can specify a structure array for DB Map Variables depends on SQL type. The following
table shows the details.

SQL type | Specifying a structure array for DB Map Variable
INSERT | Not possible

UPDATE
SELECT | Possible

a|qeuep depy gq e Buneas) ¢-¢

I Mapping Cannot be Created for a DB Map Variable

Mapping cannot be created for a DB Map Variable in the following cases. The DB_CreateMapping

(Create DB Map) instruction ends in an error.

* When the data type of the DB Map Variable is not a structure

* When a derivative data type is contained in structure members of the DB Map Variable

* When a structure array is specified for a DB Map Variable though INSERT or UPDATE is specified
for the SQL type in the instruction.

sa|qelen dey g uo SuonoLIsay ¢-6-¢

ed

No error is detected when a mapping is created for a DB Map Variable by executing a DB_CreateMap-
ping (Create DB Map) instruction. The DB_Insert (Insert DB Record), DB_Update (Update DB Re-
cord), or DB_Select (Retrieve DB Record) instruction will result in an error.

* When the DB cannot be connected

* When the specified table does not exist in the DB

* When a member name of the DB Map Variable does not match a column in the table

* When a member’s data type does not match the data type of the corresponding column

I An Error Occurs when a Record Processing Instruction is Execut-
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3-4 Specifying the Table and Applying the
Mapping

You need to create a mapping from a DB Map Variable to the DB for each SQL type (INSERT, UP-
DATE, and SELECT) before you can execute a record processing instruction (for inserting, updating,
or retrieving records).

This section describes how to create and clear the DB mapping and restrictions.

3-4-1 DB Mapping by Executing a Create DB Map Instruction

Execute a DB_CreateMapping (Create DB Map) instruction for mapping a DB Map Variable to the con-
nected DB.

Specify the "Table Name", "DB Map Variable", and "SQL Type" in the DB_CreateMapping (Create DB
Map) instruction.

By doing so, you can map the DB Map Variable to the DB for each SQL type (i.e., INSERT, UPDATE,
and SELECT).

Refer to the explanation for DB_CreateMapping (Create DB Map) on page 7 - 13 instruction in Ap-

pendix.
Structure data type definition used by a DB
Map Variable Table1
VTablet Name LotNo TotalCount | PCode
Name STRING[256]
LotNo UINT
TotalCount UINT
Pcode UINT

3-4-2  Clearing the Mapping of DB Map Variables

Mapping of DB Map Variables is automatically cleared by the following operations.
* When the DB Connection is closed

« When the DB Connection Service is stopped "
* When the DB Connection Service is shut down
* When another mapping is applied to the DB Map Variable (i.e. mapping to a different table or for a

different SQL type)
*1. Refer to 4-1-3 DB Connection Service is Stopped or Cannot be Started on page 4 - 4 for details on the stop
of the DB Connection Service.

M Precautions for Correct Use

Mapping to the DB is automatically cleared when the DB Connection is closed.
Therefore, write the user program so that a DB_Connect (Establish DB Connection) instruction
is executed before a DB_CreateMapping (Create DB Map) instruction.

3-4-3  Restrictions on DB Mapping

The DB mapping has the following restrictions.

« Restrictions on Table’s Column Names:
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When a character that cannot be specified for structure member names is used in a column name of
the table, you cannot create the mapping. You need to change the column name of the table.
Example:

When a column name is P_Code

<
Table1
Because you cannot use a text

Name LotNo | TotalCount [("P_Code — string that starts with “P_" for a

S~—— structure member name, you cannot
create the mapping.

Refer to Precautions for Correct Use: 3-2-2 Specifications of Structure Data Type for DB Access on
page 3 - 3 for the characters that cannot be specified for structure member names.
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» Restrictions on Mapping to Multiple Tables:

You cannot map the members of a DB Map Variable to columns of different tables.
Example:

Structure data type definition used by a DB

<
Map Variable Table
¥ Table1and2 Name LotNo TotalCount | PCode

Name STRINGI[256]

LotNo UINT

TotalCount UINT

Pcode UINT Table2

Location STRING[256] LotNo Location Producer
Producer STRINGI[256]
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You cannot map structure members to
multiple tables.

» Restrictions on Mapping to Multiple Tables:

You cannot map a DB Map Variable to two or more tables.

If you execute multiple DB_CreateMapping (Create DB Map) instructions so as to map a single DB
Map Variable to two or more tables, the mapping made by the last DB_CreateMapping (Create DB
Map) instruction takes effect.

Example:
Create1
T|ngg|er DB_CreateMapping Members of MapVar1
| Execute Done variable are mapped
Connection1 — DBConnection Busy — with columns of
Table1.
‘Table1’— TableName Error —
MapVar1 — MapVar ErrorlD [—
_DB_SQLTYPE_INSERT — SQLType
Create2

NJ/NX-series Database Connection CPU Units User’s Manual (W527) 3-21



3 Programming the DB Connection Function

Tlnggrr DB_CreateMapping Mapping members of
| | Execute Done MapVar1 variable with
Connection2 — DBConnection Busy — columns of Table1 of
Connection1 is cleared.
‘Table2’ — TableName Error — Members of MapVar1
MapVar1t — MapVar ErrorlD [— variable are mapped with
_DB_SQLTYPE_INSERT — SQLType columns of Table2 of
Connection2.

* Restrictions on Mapping to Multiple SQL Types

You cannot map a DB Map Variable for two or more SQL types.

If you execute multiple DB_CreateMapping (Create DB Map) instructions so as to map a single DB
Map Variable for two or more SQL types, the mapping made by the last DB_CreateMapping (Create
DB Map) instruction takes effect.

Example:
Create1
Trigger i
|| DB_CreateMapping Members of MapVar1
|| Execute Done variable are mapped
Connection1 — DBConnection Busy — with columns of Table1.
‘Table1’ — TableName Error [—
MapVar1 — MapVar ErrorlD [—
_DB_SQLTYPE_INSERT — SQLType
Create2
Trigger i i
|| DB_CreateMapping Mapping members of
| | Execute Done MapVar1 variable with
Connection1 — DBConnection Busy — columns of Table1 for
INSERT is cleared.
Table1’ —{ TableName Error — Members of MapVar1
MapVar1 — MapVar ErrorlD — variable are mapped with
_DB_SQLTYPE_UPDATE — SQLType columns of Table1 for
UPDATE.

* Number of DB Map Variables for which a Mapping can be created

The total number of DB Map Variables for which you can create a mapping in all connections depends
on the database type to connect. Refer to 7-2 DB Connection Service Specifications and System on
page 1 - 5 for the number of DB Map Variables supported for each DB. When the upper limit is ex-
ceeded, an instruction error (Data Capacity Exceeded) will occur when a DB_CreateMapping (Create
DB Map) instruction is executed.

However, even if the number of DB Map Variables has not reached the upper limit, an instruction error
(Data Capacity Exceeded) will occur when the total number of members of structures used as data
type of DB Map Variables in all DB Connections exceeds 10,000 members.
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* Definition of DB Map Variables

When a DB_Insert (Insert DB Record), DB_Update (Update DB Record), DB_Select (Retrieve DB Re-
cord) instruction is executed in a POU instance that is different from the POU instance where the
DB_CreateMapping (Create DB Map) instruction is executed, the DB Map Variable needs to be a glob-
al variable.

Buiddepy ayj Buif|ddy pue ajqel ayj Buihyioadg y-¢
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3-5 Programming and Transfer

3-5-1

This section describes how to program the DB Connection Service, DB Connection Instruction set,
and system-defined variables.

Refer to Section 7 DB Connection Instructions on page 7 - 1 of each DB Connection Instruction
given in Appendix for programming examples.

Programming the DB Connection Service

Use the following procedure to program the DB Connection Service.

1 Select a DB Connection Instruction from the "DB Connect" instruction category of the Toolbox
to the right of the program editor of Sysmac Studio. Write the DB Connection Instructions in the
following order.

(1)

(2)

()

(4)

Initial Processing
» Write a DB_ControlService (Control DB Connection Service) instruction when you start

the DB Connection Service using the instruction.”
» Write a DB_Connect (Establish DB Connection) instruction.
» Write a DB_CreateMapping (Create DB Map) instruction.

Processing during Operation "2
» Write a DB_Insert (Insert DB Record), DB_Update (Update DB Record), DB_Select (Re-
trieve DB Record), or other instruction.

End Processing
» Write a DB_Close (Close DB Connection) instruction.

Power OFF Processing 3
* Write a DB_Shutdown (Shutdown DB Connection Service) instruction.

*1. This instruction is not required if the DB Connection Service is automatically started when the
operating mode of the CPU Unit is changed to RUN mode.

*2. When you continuously execute DB_Insert (Insert DB Record), DB_Update (Update DB Record),
DB_Select (Retrieve DB Record), and other instructions, repeat the 2. Processing during Opera-
tion.

*3. Be sure to execute a DB_Shutdown (Shutdown DB Connection Service) instruction before you
turn OFF the power supply to the system. If the power supply is turned OFF without executing a
DB_Shutdown (Shutdown DB Connection Service) instruction, the Operation Log file may be
corrupted or its contents may be lost.

2 Check the status of the DB Connection Service with a system-defined variable.
The status can be Running in Operation Mode, Running in Test Mode, Idle, Error, or Shutdown.

3 Transfer the DB Connection settings and user program.
Transfer the DB Connection settings and user program to an NJ/NX-series CPU Unit.

4 Cycle the power supply to the Controller.
When you have changed the database type to connect, cycle the power supply to the Control-

ler.
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3-5-2  Displaying DB Connection Instructions on Sysmac Studio
The DB Connection Instructions are displayed in the "DB Connect" instruction category of Toolbox of
Sysmac Studio.
Toolbox
[ <Coorscorcr- I
b Counter

Data Movement

>
» Data Type Conversion
¥

DB Connect

Jajsueu)] pue Buiwweisbolid G-¢

DB Close

w

DB_Connect

DB_ControlService
DBE_ControlSpool

DB _CreateMapping
DB _Delete
DB_GetConnectionStatus
DE_GetSernceStatus
DB Insert

DB Putlog
DB_Select

DB Shutdown

DB Update
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3-5-3 DB Connection Instruction Set

The following set of DB Connection Instructions is supported.

Instruction Name Function
DB_Connect Establish DB Connec- Connects to a specified DB.
tion

DB_Close Close DB Connection Closes the connection with the DB established by a DB_Con-
nect (Establish DB Connection) instruction.

DB_CreateMap- Create DB Map Creates a mapping from a DB Map Variable to a table of a DB.

ping

DB_Insert Insert DB Record Inserts values of a DB Map Variable to a table of the connected
DB as a record.

DB_Update Update DB Record Updates the values of a record of a table with the values of a
DB Map Variable.

DB_Select Retrieve DB Record Retrieves records from a table to a DB Map Variable.

DB_Delete Delete DB Record Deletes the records that match the conditions from a specified
table.
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Instruction

Name

Function

DB_ControlService

Control DB Connection
Service

Starts/stops the DB Connection Service or starts/finishes re-
cording to the Debug Log.

DB_GetServiceS-
tatus

Get DB Connection
Service Status

Gets the current status of the DB Connection Service.

DB_GetConnec-
tionStatus

Get DB Connection Sta-
tus

Gets the status of a DB Connection.

DB_ControlSpool

Resend/Clear Spool Da-
ta

Resends or clears the SQL statements spooled by DB_Insert
(Insert DB Record) and DB_Update (Update DB Record) in-
structions.

DB_PutLog

Record Operation Log

Puts a user-specified record into the Execution Log or Debug
Log.

DB_Shutdown

Shutdown DB Connec-
tion Service

Shuts down the DB Connection Service.”

*1. Be sure to execute a DB_Shutdown (Shutdown DB Connection Service) instruction before you turn OFF the
power supply to the system. If the power supply is turned OFF without executing a DB_Shutdown (Shut-
down DB Connection Service) instruction, the Operation Log file may be corrupted or its contents may be

lost.

Refer to Section 7 DB Connection Instructions on page 7 - 1 for details and sample programming

of each instruction.

3-5-4

System-defined Variables

You can use the following system-defined variable in the DB Connection Service. A user program per-
forms a processing appropriate for the operation status or the version of DB Connection Service by

referencing to a value of system-defined variable in the user program.

Common Variables of NX701-[1[1]20, NX102-[1J20, NJ501-1[120,
and NJ101-C1C]20

Variable name Initial
Data type Name Function
Member name Value
_DBC_Status | _sDBC_STA- DB Con- Shows the operation status of the DB Connec-
TUS nection tion Service.
Service For details of the operation status of the DB
Status Connection Service, refer to 4-3-1 Operation
Status of the DB Connection Service on page
4-7.
Run BOOL Running TRUE when the DB Connection Service is run- | FALSE
flag ning in Operation Mode or Test Mode.
Test BOOL Test Mode | TRUE when the DB Connection Service is run- | FALSE
ning in Test Mode.
Idle BOOL Idle TRUE when the operation status of the DB FALSE
Connection Service is Idle.
Error BOOL Error Stop | TRUE when the operation status of the DB FALSE
Flag Connection Service is Error.
Shutdown BOOL Shutdown | TRUE when the operation status of the DB FALSE
Connection Service is shutdown.
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I NX701-010J20 and NX102-[1[120

Variable name Data type Name Function
_DBC_Version | ARRAY[0..1] DB Connec- | The DB Connection Service version is stored.”! @
OF USINT tion Service | The integer part of the version is stored in the element num- v
version ber 0. Q
The decimal part of the version is stored in the element num- 3
ber 1. g
_JRE_Version | ARRAY[0..1] JRE version | The JRE version is stored.*2 §
OF USINT The integer part of the version is stored in the element num- ;
ber 0. g
The decimal part of the version is stored in the element num- é"

ber 1.

*1.  Example 1) In the case of the DB connection service version 1.00, “1“ is stored in the element number 0 and
“0“ is stored in the element number 1.
Example 2) In the case of the DB connection service version 1.10, 1 is stored in the element number 0 and
“10” is stored in the element number 1.

*2.  Example 1) In the case of the JRE version 1.00, “1” is stored in the element number 0 and “0” is stored in

the element number 1.
Example 2) In the case of the JRE version 1.10, “1” is stored in the element number 0 and “10” is stored in

the element number 1.

3-5-5  Simulation Debugging of DB Connection Instructions

You can perform operation check of the user program using the Simulation function of Sysmac Studio.

The DB Connection Instructions perform the following operations during simulation.

» The DB_Connect, DB_Close, DB_Insert, and other instructions that do not retrieve data will end nor-
mally.

» The DB_Select and other instructions that retrieve data will end normally as if there was no applica-
ble data.
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3-5-6  Transferring the DB Connection Settings and User Program

You transfer the DB Connection settings and user program to an NJ/NX-series CPU Unit using the
Synchronization function of Sysmac Studio.
You can specify the following comparison unit for the DB Connection Service in the Synchronization

Window.
Synchronization data name Level | Number | Detailed comparison | Remarks
Host Connection Settings 2 1 Not supported
DB Connection 3 1 Not supported
DB Connection Service Settings | 4 1 Not supported
DB Connection Settings 4 1 Not supported

The DB Connection settings are reflected when the DB Connection Service is started.
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M Precautions for Correct Use

« If an operation failure or communications error occurs when you execute an operation from
Sysmac Studio, retry the operation after performing the following:
a) Check the cable connection.
b) Check the communications settings.
¢) Increase the response monitoring time in the Communications Setup.
d) Increase the system service execution time ratio.
e) Check that the operation status of the DB Connection Service is not "Initializing", "Error",
or "Shutdown".
For details of the operation status of the DB Connection Service, refer to 4-3-1 Operation
Status of the DB Connection Service on page 4 - 7.
* When Sysmac Studio cannot go online, refer to the NJ/NX-series Troubleshooting Manual
(Cat. No. W503).
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3-6 Debugging in Design, Startup, and
Operation Phases

You can use the following debugging procedures according to the phase and actual device environ-
ment.

3-6-1 Design Phase

This section gives the debugging procedure in the design phase.
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Actual device environ- Bl e e

ment

CPU Unit DB Check item Operation

Exist Not exist, Checking the executions | « Start the DB Connection Service in "Test Mode".
or not connect- | of DB Connection In- * Execute DB Connection Instructions.
ed structions on the physi- Note In "Test Mode", SQL statements are not sent

cal CPU Unit actually, but the processing ends as if they were
sent normally.

* Check the Operation Logs (i.e., Execution Log and
Debug Log).

aseud ubisaQ 1-9-¢

3-6-2  Startup Phase

This section gives the debugging procedure in the startup phase.

Actual device environ-
ment
CPU Unit DB Check item Operation
Exist Connected | Connection to the | ¢ Start the DB Connection Service in "Operation Mode".
DB * Check the status of the DB Connection Service and each
DB Connection from Sysmac Studio.

Debugging method

Checking the DB | » Execute DB Connection Instructions.

read/write and * Check the Operation Logs (i.e., Execution Log, Debug Log,
timing and SQL Execution Failure Log).

(including the check of connection to the DB, executions of
SQL statements, and responses)

3-6-3  Operation Phase

This section gives the troubleshooting procedure in the operation phase.
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Actual device environ-

Debugging method

ment
CPU Unit DB Check item Operation
Exist Connected Regular Check the event logs.
check Check the Operation Logs (i.e., Execution Log and SQL Exe-

cution Failure Log).

Check the status of the DB Connection Service and each DB
Connection from Sysmac Studio.

Check the status of the DB Connection Service and each con-
nection using a DB Connection Instruction.
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Basic Operations and Status
Check

This section describes how to start and stop the DB Connection Service, how to es-
tablish and close a DB Connection, and how to check the status of the DB Connection
Service and each DB Connection.

4-1  Run Mode of DB Connection Service and Start/Stop Procedures .......... 4-2
4-1-1 Run Mode of the DB Connection Service ...........coooieiiiaiiiiiieee e 4-2
4-1-2 How to Start/Stop the DB Connection Service ............ccccoeeeeiiiiciiniiviiireeenes 4-2
4-1-3 DB Connection Service is Stopped or Cannot be Started ............................ 4-4
4-1-4 Changing the Run Mode of the DB Connection Service............c.ccccccvveeeenn. 4-5

4-2 Establishing/Closing a DB Connection.........ccccccieiiiiiiiccccsmmeceeeseennssnsnnnns 4-6

4-3 Checking the Status of DB Connection Service and each DB

(0o 41 1= o2 oY T O 4-7
4-3-1 Operation Status of the DB Connection Service..........cccccooveeiiciiiniiciiieenne 4-7
4-3-2 Checking the Status of the DB Connection Service .........ccccooeeeeiiiiienennne 4-8
4-3-3 Connection Status of each DB Connection ...........cccceveveeiiiieiiiee e 4-10

4-3-4 Checking the Status of each DB Connection
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4-1 Run Mode of DB Connection Service
and Start/Stop Procedures

This section describes the Run mode of the DB Connection Service and start/stop procedures.

4-1-1 Run Mode of the DB Connection Service

The DB Connection Service has two Run modes, "Operation Mode" and "Test Mode". You can change
the Run mode according to whether to actually access the DB.
This section describes the operations and usage of each Run mode of the DB Connection Service.

I Run Mode of the DB Connection Service

You can change the Run mode according to the purpose. In Test Mode, you can test the operations of
the DB Connection Service without connecting to the DB.

Run Description Usage Environment
mode
Test e SQL statements are not sent to the DB when DB | Operation check of user When the DB
Mode Connection Instructions are executed. program using DB Con- does not exist,
* DB Connection Instructions end normally. How- | nection Instructions when | or
ever, the instructions for retrieving from the DB | the DB is not connected. | when the DB ex-
do not output anything to the specified DB Map ists, but not con-
Variable. nected
* Spool function is disabled.
Opera- * SQL statements are sent to the DB when DB Practical or trial operation | When the DB is
tion Connection Instructions are executed. of the system when the connected
Mode * Spool function is enabled. DB is connected

4-1-2  How to Start/Stop the DB Connection Service

You can use the following three methods to start or stop the DB Connection Service.

» Starting the service automatically when the operating mode of the CPU Unit is changed to RUN
mode.

» Starting/stopping the service by online operation from Sysmac Studio.

» Executing a DB_ControlService (Control DB Connection Service) instruction.

Please note that the Run mode of the DB Connection Service cannot be changed while the service is
running.

To change the Run mode, you need to stop the DB Connection Service, and then start the service
again.
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Starting the Service Automatically when Operating Mode of the
CPU Unit is Changed to RUN Mode

Double-click DB Connection Service Settings under Configurations and Setup - Host Connection
Settings - DB Connection in the Multiview Explorer. Then, set Service start in "Run" mode to "Auto
start (Operation Mode)" or "Auto start (Test Mode)" in the Service Settings. (Default: "Auto start
(Operation Mode)")

When the operating mode of the CPU Unit is changed from PROGRAM mode to RUN mode, the DB
Connection Service is automatically started.

@ Precautions for Correct Use

Even if you set "Auto Start" for the DB Connection Service, you cannot execute the DB Connec-
tion Instructions until the startup processing of the DB Connection Service is completed. An In-
struction Execution Error will occur.

Therefore, write the user program so that the DB Connection Instructions are executed after
confirming the status of the DB Connection Service is Running with the " DBC_Status.Run"
system-defined variable ("Running" flag of the DB Connection Service Status).

User program example:

sainpasoid dojg/lie}s pue 82IAI9S UoI}28UU0) g O dPON Uny |-

IF DBC_Status.Run = FALSE THEN
RETURN; (* Abort the processing because the DB Connection Service is

not running ¥*)

END IF;

(* Execution of DB Connection Instructions *)

(Omitted after this)

Starting/Stopping the Service by Online Operation from Sysmac
Studio

80IAI9S UOIOBULOD gQ du) dOJS/UEIS O} MOH Z-L-1

1 Right-click DB Connection Service Settings under Configurations and Setup - Host
Connection Settings - DB Connection in the Multiview Explorer and select Online Settings
from the menu while online with an NJ/NX-series CPU Unit.

The following Online Settings Tab Page is displayed.

¥ Service

Start/Stop

Shutdown Shutdown

¥ Debug Log
Start/Stop

You can start or stop the DB Connection Service by clicking a button.
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Category Item Button Operation

Service Start/Stop | Start (Operation The DB Connection Service is started in Operation
Mode) Mode.
Start (Test Mode) The DB Connection Service is started in Test Mode.
Stop The DB Connection Service is stopped.

2 To start the DB Connection Service:
Click the Start (Operation Mode) or Start (Test Mode) Button.
To stop the DB Connection Service:
Click the Stop Button.
A confirmation message is displayed. The following is an example dialog box to be displayed
when starting the DB Connection Service in Operation Mode.

O g

A
a Are you sure to start the DB connection service in Operation Mode? (Y/N)

== il ]
Yes | No

3 Click the Yes Button.
Note You can start or stop the DB Connection Service regardless of the operating mode of the CPU
Unit.

@ Additional Information

You can shut down the DB Connection Service by clicking the Shutdown Button. Refer to
5-3 DB Connection Service shutdown function on page 5 - 15 for details.

Executing a DB_ControlService (Control DB Connection Service)
Instruction

Specify one of the following commands in the Cmd input variable of the DB_ControlService (Control
DB Connection Service) instruction.

 Start the service in Operation Mode

« Start the service in Test Mode

» Stop the service

Refer to Section 7 DB Connection Instructions on page 7 - 1 for details of the DB_ControlService
(Control DB Connection Service) instruction.

4-1-3 DB Connection Service is Stopped or Cannot be Started

In the following conditions, the DB Connection Service cannot be started or the service is stopped.

® DB Connection Service cannot be Started

The DB Connection Service cannot be started in the following cases.
* When the DB Connection Service settings are invalid
* When the operation status of the DB Connection Service is "Initializing".
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* When the operation status of the DB Connection Service is "Shutdown".

@ DB Connection Service is Stopped

The DB Connection Service is stopped in the following cases.

* When the DB Connection Service is stopped by a DB_ControlService (Control DB Connection
Service) instruction or Sysmac Studio.

» When the operating mode of the CPU Unit is changed to PROGRAM mode.

* When the Synchronization (download) operation is executed (regardless of whether the DB Con-
nection settings are transferred)

* When the Clear All Memory operation is executed

* When the Restore Controller operation is executed from Sysmac Studio

* When a major fault level Controller error has occurred

* When the DB Connection Service is shut down
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@ Additional Information

* If you stop the DB Connection Service when it is waiting for a response from the DB after
sending an SQL statement, the DB Connection Service is stopped after it receives the re-
sponse from the DB or a communications error is detected.

 If a DB Connection has been established when the DB Connection Service is stopped, the
DB Connection is closed.

4-1-4  Changing the Run Mode of the DB Connection Service

You cannot change the Run mode of the DB Connection Service between Operation Mode and Test
Mode while the service is running.
To change the Run mode, stop the DB Connection Service and then start the service again.
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4-2 Establishing/Closing a DB Connec-
tion

After starting the DB Connection Service, you establish or close a DB Connection using an instruction
as shown below.

@ Establishing a DB Connection

Use a DB_Connect (Establish DB Connection) instruction to establish a DB Connection with a
specified name.

@ Precautions for Correct Use

Mapping to the DB is automatically cleared when the DB Connection is closed.
Therefore, write the user program so that a DB_Connect (Establish DB Connection) instruction
is executed before a DB_CreateMapping (Create DB Map) instruction is executed.

® Closing a DB Connection

Specify the DB Connection name given in the DB_Connect (Establish DB Connection) instruction
in a DB_Close (Close DB Connection) instruction and execute the instruction.

Refer to Section 7 DB Connection Instructions on page 7 - 1 for details of each instruction.
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4-3 Checking the Status of DB Connec-
tion Service and each DB Connection

This section describes how to check the following status.
» DB Connection Service
» Each DB Connection

4-3-1 Operation Status of the DB Connection Service

This section describes the operation status of the DB Connection Service.
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2}
S
Power ON S
(2]
=
l °
=]
Initializing
l An error occurred
Idle g Error
The error removed

Service Started in
Test Mode

Service Started in
Operation Mode Service Stopped Service Stopped

Running (Operation Mode) Running (Test Mode)

Shut down
Shut down Shut down

v

Shutdown <

Shut down

90IAI9G UOIDBUUOY g( Y} Jo snjels uonesadQ L-¢-i

The DB Connection Service has six operation statuses, "Initializing", "Idle", "Running (Operation
Mode)", "Running (Test Mode)", "Error", "Shutdown".

After the power supply to the CPU Unit is turned ON, the DB Connection Service enters the
"Initializing" status. When the initialization processing is completed, the service enters the "ldle" sta-
tus.If the DB Connection Service settings are invalid in the "Idle" status, the service enters the "Error"
status. When the error is removed, the service returns to the "ldle" status.

When the DB Connection Service is started, the service enters the "Running (Operation Mode)" or
"Running (Test Mode)" status according to the Run mode of the DB Connection Service.

When the DB Connection Service is stopped in the "Running (Operation Mode)" or "Running (Test
Mode)" status, the service enters the "Idle" status.

When the DB Connection Service shutdown function is executed, the service enters the "Shutdown"
status.

The following table gives the details of each status.
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4-3-2

Status Description Remarks
Initializing | The DB Connection Service was | The DB Connection Service cannot be started.
started but has not entered the
Idle status after the power sup-
ply to the CPU Unit was turned
ON.
Idle The DB Connection Service is The DB Connection settings can be changed.
not running without having any | The DB Connection Instructions cannot be executed.
error.
Running The DB Connection Service is The DB Connection settings cannot be changed.
(Operating | running in Operation Mode. The DB Connection Instructions can be executed.
Mode)
Running The DB Connection Service is The DB Connection settings cannot be changed.
(Test running in Test Mode. The DB Connection Instructions can be executed (, but SQL
Mode) statements are not sent to the DB).
Error The DB Connection Service The status changes to Error in the following case.
cannot run due to an error. * When the DB Connection Service settings are invalid.
Shutdown | The DB Connection Service is The status changes to Shutdown when the DB Connection

already shut down.

Service is shut down by an instruction or Sysmac Studio opera-
tion.

After the shutdown processing of the DB Connection Service is
completed, you can safely turn OFF the power supply to the
CPU Unit. You cannot start the DB Connection Service again
until you execute the Reset Controller operation or cycle the
power supply to the CPU Unit.

Checking the Status of the DB Connection Service

You can use the following methods to check the status of the DB Connection Service.
» DB Connection Service Monitor of Sysmac Studio

» DB_GetServiceStatus (Get DB Connection Service Status) instruction

» System-defined variable

Checking the Status with DB Connection Service Monitor of Sys-
mac Studio

Right-click DB Connection Service Settings under Configurations and Setup - Host Connection
Settings - DB Connection in the Multiview Explorer and select Monitor DB Connection Service
from the menu while online with an NJ/NX-series CPU Unit.

Edit

Online Settings

Monitor DB Connection Service

The following DB Connection Service Monitor Tab Page is displayed.
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¥ Operation Information
Operation status
Operating time
| ¥ Operation Log
| Debug log
¥ Query Execution

4 Basic Operations and Status Check

Service Settings

Running (Operation Mode)

Number of normal executions
Number of error executions

| ¥ Spooling

MNumber of spool data

0:00:01:42

OFF

0

You can check the following in the monitor unless the operation status of the DB Connection Service is

"Initializing" or "Shutdown".

Category Item Description Values
Operation In- | Operation Operation status of the DB Connection Service. * Running (Operating
formation status Mode)

* Running (Test Mode)
* |dle
e Error
Refer to 4-3-1 Operation
Status of the DB Connec-
tion Service on page 4 - 7
for details.
Operating Time elapsed since the DB Connection Service Duration
time was started. (Unit: d:h:m:s)
Operation Debug log ON while the Debug Log is recorded.” ON/OFF
Log
Query Execu- | Number of Total number of times in all connections when an Number of normal execu-
tion normal exe- SQL statement is normally executed. tions
cutions Including the number of times when a spooled SQL
statement is resent.
This value is cleared when the DB Connection
Service is started.
Number of Total number of times in all connections when an Number of error execu-
error execu- | SQL statement execution failed. tions
tions This is the number of times when an SQL state-
ment is not spooled, but discarded. The number of
times when a statement is spooled is not included.
This value is cleared when the DB Connection
Service is started.
Spooling Number of Number of spooled SQL statements in all connec- | Number of Spool data
spool data tions.

*1.  The Debug log flag remains ON even if recording to the log is stopped in the following cases.
* When the When the log is full parameter is set to "Stop logging" in the Service Settings, and the maxi-
mum number of files is reached
* When the SD Memory Card capacity is insufficient
* When writing to the SD Memory Card failed

Checking the Status using a Get DB Connection Service Status In-

struction

You can check the following operation information of the DB Connection Service using a DB_GetServi-
ceStatus (Get DB Connection Service Status) instruction.
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Information Description
Debug Log flag TRUE while the Debug Log is recorded.”
Operating time Time elapsed since the DB Connection Service was started.

When the DB Connection Service is stopped, the time from start to stop is retained.
This value is cleared the next time the DB Connection Service is started.

Number of normal ex- | Total number of times in all connections when an SQL statement is normally executed.
ecutions Including the number of times when a spooled SQL statement is resent.
This value is cleared when the DB Connection Service is started.

Number of error exe- | Total number of times in all connections when an SQL statement execution failed.
cutions This value is cleared when the DB Connection Service is started.

Number of Spool da- | Number of spooled SQL statements in all connections.
ta

*1. The Debug log flag remains TRUE even if recording to the log is stopped in the following cases.
* When the When the log is full parameter is set to "Stop logging" in the Service Settings, and the maxi-
mum number of files is reached
* When the SD Memory Card capacity is insufficient
* When writing to the SD Memory Card failed

I Checking the Status with a System-defined Variable

You can check the operation status of the DB Connection Service with the DBC_Status system-de-

fined variable.
Use this variable when checking the status of the DB Connection Service from the user program or
checking the shutdown of the DB Connection Service from an HMI.

_DBC_Status szls)::m-deflned vari- Status
Member Meaning Initializing | Running Running Idle Error Shutdown
(Operation (Test Mode)
Mode)
Run Running flag FALSE TRUE TRUE FALSE | FALSE | FALSE
Test Test mode FALSE FALSE TRUE FALSE | FALSE | FALSE
Idle Idle FALSE FALSE FALSE TRUE | FALSE | FALSE
Error Error stop flag FALSE FALSE FALSE FALSE | TRUE | FALSE
Shutdown Shutdown FALSE FALSE FALSE FALSE | FALSE | TRUE

4-3-3 Connection Status of each DB Connection

This section describes the connection status of each DB Connection.
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DB Connection Service Started

» Closed I Cannot be established

DB Connection Closed
DB Connection Service DB Connection Established

Stopped or Shutdown

Can be reconnected
Connected

Disconnected due to a
network failure or
server problem

Cannot be
reconnected
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) Reconnected
Disconnected

DB Connection Closed

DB Connection Service Stopped or Shutdown

Each DB Connection has three statuses, "Closed", "Connected", and "Disconnected".

After the DB Connection Service is started, each DB Connection enters the "Closed" status. When the
DB Connection is established in the "Closed" status, the DB Connection enters the "Connected" sta-
tus. If the DB Connection cannot be established, it remains in the "Closed" status.

When a network failure or server problem occurs in the "Connected" status, the DB Connection enters
the "Disconnected" status.

The DB Connection tries reconnection periodically in the "Disconnected" status. The DB Connection
enters the "Connected "status if the DB can be reconnected and remains in the "Disconnected" status
if the DB cannot be reconnected.

When the DB Connection is disconnected or the DB Connection Service is stopped or shutdown in the
"Connected" or "Disconnected" statuses, the DB Connection enters the "Closed" status.

The following table gives the details of each status.
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Status Description Remarks
Closed The DB is not connected.
Connected The DB is connected. You can execute SQL statements such as INSERT and
SELECT using instructions.
Disconnected | The DB was disconnected due to a If the DB Connection enters this status during instruc-
network failure, server’s problem, or tion execution, the SQL statement is spooled.
other causes. Reconnection is attempted periodically.

4-3-4  Checking the Status of each DB Connection

You can use the following methods to check the status of each DB Connection.
» Connection Monitor Table of Sysmac Studio
» DB_GetConnectionStatus (Get DB Connection Status) instruction
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Checking the Status with Connection Monitor Table of Sysmac Stu-
dio

Right-click DB Connection Settings under Configurations and Setup - Host Connection Settings
- DB Connection in the Multiview Explorer and select Connection Monitor Table from the menu

while online with an NJ/NX-series CPU Unit.
The following Connection Monitor Table Tab Page is displayed.

Connection Name
¥ Connection Status
Connection
Connected time
Disconnected time
Disconnection date/time
¥ Query Execution

Mumber of normal executions
Mumber of error executions

Response time
¥ Spooling
Number of spool data
Spool usage
v Connection Error
SQL status
Error code
Error message

| DBConnection01 |

Closed
0:00:54:43.481
0:00:00:00.000

1/1/1970 0:00:00.000

0
0
0:00:00:00.000

0
0%

s e d

You can monitor the following of each DB Connection unless the operation status of the DB Connec-
tion Service is "ldle" or "Shutdown".

Category Item Description Values
Connection | Connection | Status of the DB Connection. * Closed
Status e Connected
* Disconnected
Refer to
4-3-3 Connection
Status of each DB
Connection on
page 4 - 10.
Connected | Total time when the DB is connected. Duration
time This value is cleared when Connection changes from Closed | (Unit: d:h:m:s.ms)
to Connected.
Disconnect- | Disconnected time Total time when the DB is disconnected. Duration
ed time This value is cleared when the status changes from Closed to | (Unit: d:h:m:s.ms)
Connected.
Disconnec- | Date and time when the DB is disconnected due to a network | Date and time
tion date/ failure, server’s problem, or other causes.”
time This value is cleared when the DB Connection Service is start-
ed.
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Category

Item

Description

Values

Query Exe-
cution

Number of
normal exe-
cutions

Number of times when an SQL statement is normally execut-
ed.

Including the number of times when a spooled SQL statement
is resent.

This value is cleared when the DB Connection Service is start-
ed.

Number of normal
executions

Number of
error execu-
tions

Number of times when an SQL statement execution failed.
This is the number of times when an SQL statement is not
spooled, but discarded. The number of times when a state-
ment is spooled is not included.

This value is cleared when the DB Connection Service is start-
ed.

Number of error
executions

Response
time

Time elapsed since the CPU Unit sent the SQL statement until
the CPU Unit received its SQL execution result in the latest

execution of SQL statement.” The response time is stored
only when normal response is returned from the DB.

If a DB Connection Instruction Execution Timeout has occur-
red, the response time is not stored when the execution of the
instruction is completed (i.e. when the Error output variable
changes from FALSE to TRUE).

The response time is stored when a normal response is re-
turned from the DB after the DB Connection Instruction Exe-
cution Timeout occurred.

This value is cleared when the DB Connection Service is start-
ed.

Duration
(Unit: d:h:m:s.ms)

Spooling

Number of
spool data

Number of SQL statements stored in the Spool memory.

Number of Spool
data

Spool us-
age

Use rate of the Spool memory for each DB Connection.

Spool usage in
percentage
(%)

Connection
Error

SQL status

Error code defined in SQL Standards (ISO/IEC 9075) to be
shown when a network failure or an SQL Execution Error oc-

curred.”

The value of the latest error in the connection is stored.

This value is cleared when the DB Connection Service is start-
ed.

Error code

Error code that is specific to DB vendor to be shown when a

network failure or an SQL Execution Error occurred.”

When a network error has occurred, 0 is displayed for error
code in some cases. When 0 is displayed, check its SQL sta-
tus.

The code of the latest error in the connection is stored. This
value is cleared when the DB Connection Service is started.

Error mes-
sage

Error message that is specific to DB vendor to be shown when

a network failure or an SQL Execution Error occurred.”3

The message of the latest error in the connection is stored.
This value is cleared when the DB Connection Service is start-
ed.

*1. The date and time information follows the time zone set when the power supply to the Controller is turned
ON. After you change the time zone, cycle the power supply.
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*2.  Execution of SQL statement refers to the execution of DB_Insert (Insert DB Record), DB_Update (Update
DB Record), DB_Select (Retrieve DB Record), or DB_Delete (Delete DB Record) instruction, or resending
of Spool data (automatically or manually by executing a DB_ControlSpool instruction).

*3.  The value may differ by unit version of the CPU Unit.

The value of connection error to SQL Server was changed in the unit version 1.08 of the CPU Units.

I Checking the Status using a Get DB Connection Status Instruction

You can check the connection status and information of each DB Connection using a DB_GetConnec-
tionStatus (Get DB Connection Status) instruction.

Information

Description

Connection status of the DB Connec-
tion

Connection status (Closed, Connected, or Disconnected) of the DB
Connection.

Connection information | Connected
of the DB Connection time

Total time when the DB is connected.
This value is cleared when the status changes from Closed to Con-
nected.

Disconnected
time

Disconnected time Total time when the DB is disconnected.
This value is cleared when the status changes from Closed to Con-
nected.

Number of
normal exe-
cutions

Number of times when an SQL statement is normally executed.
Including the number of times when a spooled SQL statement is re-
sent.

This value is cleared when the DB Connection Service is started.

Number of er-
ror execu-
tions

Number of times when an SQL statement execution failed.

This is the number of times when an SQL statement is not spooled,
but discarded. The number of times when a statement is spooled is
not included.

This value is cleared when the DB Connection Service is started.

Number of
Spool data

Number of SQL statements stored in the Spool memory.
This value returns to 0 when the Spool data is cleared.

Spool usage

Use rate of the Spool memory for the DB Connection in percentage
(%).
This value returns to 0 when the Spool data is cleared.

Disconnec-
tion date/time

Date and time when the DB is disconnected due to a network failure,

server’s problem, or other causes.”
This value is cleared when the DB Connection Service is started.

SQL status

Error code defined in SQL Standards (ISO/IEC 9075) to be shown

when a network failure or an SQL Execution Error occurred.?
This value is cleared when the DB Connection Service is started.

Error code

Error code that is specific to DB vendor to be shown when a network

failure or an SQL Execution Error occurred.

When a network error has occurred, 0 is displayed for error code in
some cases. When 0 is displayed, check its SQL status.

This value is cleared when the DB Connection Service is started.

Error mes-
sage

Error message that is specific to DB vendor to be shown when a net-

work failure or an SQL Execution Error occurred.?
This value is cleared when the DB Connection Service is started.

*1. The date and time information follows the time zone set when the power supply to the Controller is turned
ON. After you change the time zone, cycle the power supply.

*2.  The value may differ by unit version of the CPU Unit.
The value of connection error to SQL Server was changed in the unit version 1.08 of the CPU Units.
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This section describes other functions of the DB Connection Service.
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5-1

Examples of Using Functions

This section explains examples of using functions described in this chapter.
DB Connection Service has various functions corresponding to various events that will occur in ex-
change of data with the relational database in the server.
The typical events that can occur, the outline of their countermeasures, and the relationship between
the events and DB Connection Service functions are shown below. For details on how to deal with it,
refer to the following items described in this section.

DB Con-
. Effects of the event Outline of the countermeas- nection Reference in this

No. Typical events . . . .

when it is occurred ures Service section
functions

1 When the interrup- | ¢ Possibility of loss of | When resending the SQL state- |+ Spool Refer to 5-2 Spool
tion of the power SQL statements to | ment the next time the power is function Function on page
supply to the Con- be sent turned ON, take measures on 5-4
troller occurred e As aresult, the pos- | the user program in combination Refer to 5-4 How

sibility of missing with the spool function. to Prevent Losing
data stored in the SQL Statements
relational database at Power Interrup-
tion on page
5-17
Use an uninterruptible power * DB Con- | Referto 5-3DB
supply for the power supply of nection Connection Serv-
the Controller. If the power sup- Service ice shutdown func-
ply using the uninterruptible pow- shutdown | tion on page
er supply can not be maintained, function 5-15
shut down the DB Connection
Service.
* Possibility of loss of | Use an uninterruptible power * DB Con- | Referto 5-3DB
Operation Log data | supply for the power supply of nection Connection Serv-
the Controller. If the power sup- Service ice shutdown func-
ply using the uninterruptible pow- shutdown | tion on page
er supply can not be maintained, function 5-15
shut down the DB Connection
Service.

2 When a load inthe | » Possibility of DB Implement the countermeasures | * Timeout | Referto 5-5 Time-
server temporarily Connection Service | using the timeout monitoring monitor- | out Monitoring
increased delay functions. ing func- | Functions on page

* As aresult, the pos- tions 5-21
sibility of missing e Spool Refer to 5-2 Spool
data stored in the function | Function on page
relational database 5-4
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No. Typical events

Effects of the event
when it is occurred

Outline of the countermeas-
ures

DB Con-
nection
Service

functions

Reference in this
section

3 When a response
speed in the server
relatively continued
to decrease for a
long time

Possibility of missing
data stored in relation-
al database due to in-
sufficient spool ca-
pacity

To prevent missing data, imple-

ment one of the followings until

the spooled SQL statement is re-

sent and the capacity shortage is

resolved.

* Pause or slow down operation
of the equipment

* Data evacuation to user-de-
fined variables in the user pro-
gram

* Spool
function

Refer to 5-2 Spool
Function on page
5-4

4 When a server fail-
ure has occurred for
along time
Example:

e Ethernet network
disconnection or
noise

* Power loss of the
network equip-
ment or the serv-
er

* Stop of the data-
base in the server

e Hardware failure
of the server

Possibility of missing
data stored in the rela-
tional database

* Implement the countermeas-
ures shown in above No. 2
and 3.

* Use an uninterruptible power
supply for the server. If the
power supply using the unin-
terruptible power supply can
not be maintained, shut down
the DB Connection Service.

* DB Con-
nection
Service
shutdown
function

Refer to 5-3 DB
Connection Serv-
ice shutdown func-
tion on page
5-15
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5-2 Spool Function

This section describes spooling of unsent SQL statements in the DB Connection Service.

5-2-1 Overview

When a failure occurred in information exchange between DB Connection Service and DB, the unsent
SQL statements are stored in a memory used for CJ-series Units and resent when the problem is
solved.

You can set whether to enable or disable the Spool function for each DB Connection.

5-2-2  Spooling System

The following figure shows the spooling system.
CPU Unit

Server
Program
DB Connection Instruction DB Connection Service Relational
DB Insert a..Failure EI Database
— ot [l »
’_ — INSERT ... | LI EtherNet/IP Ej
1 | b..Recovery (DB reconnected)
—_—
a. SQL statement is \
automatically T

- Dedicated area for the Spool
spooled in the case || ¢ - " e Area P b. When communications are recovered

of failure. ; (i.e. when the DB is reconnected), the
(non-volatile memory) SQL statements in the Spool memory are
Spool memory resent automatically or by executing an

instruction.
INSERT ...

INSERT ...
INSERT ...

a. When a failure occurred in information exchange between DB Connection Service and DB, the un-
sent SQL statements are automatically stored in the Spool memory (a dedicated area for the Spool
function for an NX-series Controller and the EM Area of the memory used for CJ-series CPU Units for
an NJ-series Controller).

b. When communications are recovered from the failure and the DB is reconnected, the SQL state-
ments in the Spool memory are resent automatically or by executing an instruction.

5-2-3  Applicable Instructions and Spooling Execution Conditions

I Applicable Instructions

The following two instructions are applicable to this function.
* DB_Insert (Insert DB Record) instruction
» DB_Update (Update DB Record) instruction

|EI Precautions for Correct Use

Only the processing for inserting or updating records is spooled. For the other processing, you
need to execute the instruction again.
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I Spooling Execution Conditions

SQL statements are spooled in the following cases.

* When an applicable instruction is executed, the SQL statement cannot be sent due to a network fail-
ure.

» When an applicable instruction is executed, the response from the DB cannot be received due to a
network failure.

* When an applicable instruction is executed, the DB is stopped due to a server’s problem or other
causes.

» When an applicable instruction is executed, one or more SQL statements are already stored in the

Spool memory.
» When an applicable instruction is executed, a DB Connection Instruction Execution Timeout occurs.

M Precautions for Correct Use

» The following error codes are applicable to the spooling execution conditions when the in-
structions end in an error. When the instructions end in an error with other error codes, the
SQL statement is not stored in the Spool memory.

3011 hex: DB Connection Disconnected Error Status
3012 hex: DB Connection Instruction Execution Timeout
3014 hex: Data Already Spooled

3016 hex: DB in Process

+ If an instruction error (SQL Execution Error) occurs, the transmitted SQL statement itself can
be the cause of the SQL Execution Error. Therefore, the SQL statement is not stored in the
Spool memory because the SQL Execution Error may occur again when the SQL statement
is resent.

» Even if a response cannot be received from the DB, the transmitted SQL statement may have
been processed in the DB.

uonoun4 joodg z-g

5-2-4  Memory Area Used by the Spool Function

The following provides the memory areas that are used by the Spool function. The memory area dif-
fers for the NX-series Controllers and NJ-series Controllers.

uoloun4 joodg ay Aq pesn ealy AIOWS\ -2-S

I NX701-000J20 and NX102-[1[120

The following memory area is used by the Spool function.

Memory area Description
Dedicated area | ¢ The unsent SQL state- * Total capacity of Spool memory:
for the Spool ments are stored in the NX701-00020: 2 MB max.
function dedicated area for the NX102-10020: 192 KB max.
Spool function. * Spool capacity for each DB Connection: Total capacity is
equally divided by DB Connections for which the Spool
function is enabled.

You can prevent losing the SQL statements stored in the Spool memory even if a power interruption
occurred in the CPU Unit because the dedicated area for the Spool function is non-volatile memory.
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@ Precautions for Correct Use

» The data in the dedicated area for the Spool function is retained by a battery.
If the battery is not mounted or weak, the CPU Unit detects a Battery-backup Memory Check
Error. In that case, the Spool data is cleared.
» The spool data will be cleared in the following cases:

a) When "Use" is selected in the "Spool Settings"and the project is downloaded. In this case,
the spool data will be cleared regardless of the "Spool Settings"of the project to be down-
loaded.

b) When restoring backup data.

I NU501-00020 and NJ101-00020

The following memory area is used by the Spool function.

Memory
area

Description

Memory used
for CJ-series
Units (EM)

* The unsent SQL statements are stored in
the following EM Area of the memory used
for CJ-series Units.

EM Banks:

NJ501-120: 16 EM banks from No. 9 hex
to 18 hex.

NJ101-0020: 3 EM banks from No. 1 hex
to 3 hex.

* Total capacity of Spool memory:
NJ501-00020: 1 MB max.

NJ101-00020: 192 KB max.

* Spool capacity for each DB Connection: To-
tal capacity is equally divided by DB Con-
nections for which the Spool function is ena-
bled.

You can prevent losing the Spool data even if a power interruption occurred in the CPU Unit because
the EM Area of the memory used for CJ-series Units is non-volatile memory.

@ Precautions for Correct Use

* When the Spool function is enabled, the DB Connection Service uses EM Banks.
Please design the system so that the EM Banks used by the DB Connection Service are not
used for the following purposes because the Spool data is corrupted if used.
a) AT specification of user-defined variables
b) 1/0 memory address specification of tags for tag data link
c) Access by communications commands
d) Access from HMI
e) Specification of "Expansion Area words allocated to Special Units" for CJ-series Special
Units
* The data values in the EM Area of the memory used for CJ-series Units are retained by a
battery.
If the battery is not mounted or weak, the CPU Unit detects a Battery-backup Memory Check
Error. In that case, the Spool data is cleared.
 In the "DB Connection settings”, the default setting of "Spooling” is "Use".
If you do not use the Spool function, be sure to set "Spooling" to "Do not use" in the Spool
Settings of the DB Connection settings and then download the DB Connection settings when
you add a DB Connection.
If you download the DB Connection settings while Spooling is set to "Use", the values stored
in the EM banks used by the DB Connection Service will be overwritten by the initialization
processing of the Spool function.
* If you select "DM, EM and Holding Memory used for CJ-series Units" for the memory type
when backing up or restoring variables or memory on Sysmac Studio, the Spool data will be
also backed up or restored. If you don't need the Spool data after executing a restore opera-
tion, clear the SQL statements from the Spool memory. Refer to 5-2-7 Clearing the SQL
Statements from the Spool Memory on page 5 - 8 for the procedure.
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5-2-5  Spool Function Settings

Right-click a DB Connection name under Configurations and Setup - Host Connection Settings -
DB Connection - DB Connection Settings in the Multiview Explorer and select Edit from the menu.
Set the Spool function in the Spool Settings.

|

¥ Spooling
Spooling O Use @ Do notuse
=N Resend spool data ) Auto @ Manual

Clear condition Do not clear v

Reset all to default.

a
N
Set the following items for the Spool function. -§’
=3
Item Description Values L
=]
Spooling Set whether to use the Spool function. * Use (Default) %.
* Do not use 3
Resend spool | Set this item when you select "Use" for "Spooling". e Auto (Default)
data Set whether to resend the SQL statements stored in the * Manual
Spool memory automatically or manually.
Clear condi- | Set this item when you select "Auto" for "Resend spool * Do not clear (Default) o
tion data". * At power ON P
Set the condition for clearing the SQL statements from the | + When DB connection service 1%
Spool memory. started 3
* When DB connection estab- ;c:'
. Q
lished =
=
w
o
5-2-6 How to Resend the SQL Statements Stored in the Spool Memory 3

You can resend the SQL statements stored in the Spool memory automatically or manually, which can
be selected in the "Resend Spool Data" of the Spool Settings.

I Auto Resend

The SQL statements stored in the Spool memory are automatically resent when the DB is reconnect-
ed.
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CPU Unit Server
Program
Relational
/" DB Connection SerV|ce 1 Reconnected elationa
Database
INSERT (] ) e El
\_/ EtherNet/IP
Dedicated area for the
Spool function or EM Area . When communications are recovered (i.e. when
(non-volatile memory) the DB is reconnected), SQL statements stored in
Spool memory the Spool memory are automatically resent in the
INSERT __ spooling order.
INSERT ...
-

I Manual Resend

The SQL statements stored in the Spool memory are resent when a DB_ControlSpool (Resend/Clear
Spool Data) instruction is executed.

All of the SQL statements stored in the Spool memory are sent in the spooling order by one execution
of the DB_ControlSpool (Resend/Clear Spool Data) instruction.

CPU Unit Server
Program - : Relational
DB Connection Instruction 4 DB Connection Service J-‘ 1. Reconnected Database
DB _ControlSpool NSERT N\
’—u—_ NSERT ...} T~ EtherNet/IP
i 1 2. SQL statements stored in the
Dedicated area for the Spool memory are resent in

Spool function or EM Area the spooling order.

. When communlcgtl (non-volatile memory)
0ons are recovere:
(i.e. whe? t(z)e DBis Spool memory
reconnecte INSERT ...
DB_ControlSpool
insfruction is gxecut INSERT ...
ed to resend the SQL [INSERT . |
statements stored in
the Spool memory. \& =/

If a Failure Occurred in Information Exchange with the DB when
Resending the SQL Statements

If a failure occurred again when the SQL statements stored in the Spool memory are resent, the un-
sent SQL statements are kept in the Spool memory. The SQL statements are resent again by auto
resend or manual resend. The resend order is not changed.

5-2-7 Clearing the SQL Statements from the Spool Memory

The SQL statements are cleared from the Spool memory in the following cases.
* When the specified clear condition is met.

* When a DB_ControlSpool (Resend/Clear Spool Data) instruction is executed
* When the Clear Spool Data operation is executed from Sysmac Studio

* When the automatic clear condition is met
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L~ Version Information

If the version of the DB connection service is Ver.1.04 or higher, Spool Cleared (Information) will
be registered in the event log once the spooled SQL statements are cleared.

I When the Specified Clear Condition is Met

When Auto is selected for Resend Spool Data in the Spool Settings, you can set the condition for
clearing the SQL statements from the Spool memory for each DB Connection in Clear condition un-
der DB Connection Settings - Spool Settings on Sysmac Studio. Select from the following options.

Clear condition Description
Do not clear (Default) The SQL statements stored in the Spool memory are not cleared.
At power ON The SQL statements are cleared from the Spool memory when the power supply to S
the CPU Unit is turned ON. g
When DB connection The SQL statements are cleared from the Spool memory when the DB Connection %I
service started Service is started. §
When DB connection es- | The SQL statements are cleared from the Spool memory when the DB Connection §'
tablished is established (i.e. when the status changes from Closed to Connected).
If you select this option, the SQL statements are cleared from the Spool memory
without being resent.

When a DB_ControlSpool (Resend/Clear Spool Data) Instruction is
Executed

You can clear the SQL statements from the Spool memory by executing a DB_ControlSpool (Resend/
Clear Spool Data) instruction.

When the Clear Spool Data operation is executed from Sysmac
Studio

You can clear the SQL statements from the Spool memory by the following operation from Sysmac
Studio.

Kiowsypy [0odg ay) woyj sjuswalels oS oyl buues|) /-z-

1 Right-click a DB Connection in the Multiview Explorer and select Clear Spool Data from the
menu while online with an NJ/NX-series CPU Unit.

| Clear Spocl Data

The following message is displayed.
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‘Spool Data

A
ﬂ Are you sure to clear the spool data in the controller? (Y/N)

Yes ;_ Mo -|

2 Click the Yes Button.

I When the Automatic Clear Condition is Met

The SQL statements are automatically cleared from the Spool memory regardless of the Resend

spool data setting in the following cases.

* When you execute the Clear All Memory operation

* When a "Battery-backup Memory Check Error" occurred

* When you execute the Restore operation of the SD Memory Card backup function or Sysmac Studio
Controller backup function.

* When you restore the memory using the Restore Variables/Memory function of Sysmac Studio

* When the Synchronization (download) operation is executed on Sysmac Studio

L~ Version Information

If the version of the DB connection service is Ver.1.03 or lower, the spooled SQL statements will
not be cleared automatically when the Synchronization (download) operation is executed with-
out modifying the DB connection settings.

5-2-8  Relationship with the DB Connection Instructions

This section describes the operations of DB Connection Instructions to be performed when one or
more SQL statements are already stored in the Spool memory and the impacts to the spooling opera-
tions to be performed when an Instruction Execution Timeout occurred for a DB Connection Instruc-
tion.

Executing DB Connection Instructions when SQL Statements are
Already Stored in the Spool Memory

This section describes the operation to be performed when each DB Connection Instruction is execut-
ed for a DB Connection that already has one or more SQL statements in the Spool memory.

Instruction Operation

DB_Insert The SQL statement (INSERT) is spooled.”

(Insert DB Re- | The instruction ends in an error. (Error = TRUE, SendStatus = DBC_SEND_SPOOLED)

cord) Refer to Section 7 DB Connection Instructions on page 7 - 1 for ErrorID of the instruction
execution error.

DB_Update The SQL statement (UPDATE) is spooled.™!

(Update DB Re- | The instruction ends in an error. (Error = TRUE, SendStatus = _DBC_SEND_SPOOLED)

cord) Refer to Section 7 DB Connection Instructions on page 7 - 1 for ErrorlD of the instruction
execution error.
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Instruction Operation
DB_Select The SQL statement (SELECT) is not sent to the DB.
(Retrieve DB An instruction execution error occurs. (Error = TRUE)
Record) Refer to Section 7 DB Connection Instructions on page 7 - 1 for ErrorID of the instruction
execution error.
DB_Delete The SQL statement (DELETE) is not sent to the DB.

(Delete DB Re-
cord)

An instruction execution error occurs. (Error = TRUE)
Refer to Section 7 DB Connection Instructions on page 7 - 1 for ErrorID of the instruction
execution error.

*1. If the remaining Spool memory area is not enough when the SQL statement is spooled, the SQL statements
will be discarded without being stored in the Spool memory.

Instruction Operation

DB_Insert The SQL statement (INSERT) is not sent to the DB.

(Insert DB Re- | An instruction execution error occurs. (Error = TRUE, SendSta-

cord) tus=_DBC_SEND_SENDING)
Refer to Section 7 DB Connection Instructions on page 7 - 1 for ErrorlD of the in-
struction execution error.

DB_Update The SQL statement (UPDATE) is not sent to the DB.

(Update DB Re- | An instruction execution error occurs. (Error = TRUE, SendSta-

cord) tus=_DBC_SEND_SENDING)
Refer to Section 7 DB Connection Instructions on page 7 - 1 for ErrorlD of the in-
struction execution error.

Operations of Instructions and DB Connection Service in the Case
of DB Connection Instruction Execution Timeout

When a DB Connection Instruction Execution Timeout occurs, the transmitted SQL statement is stored
in the Spool memory.

The DB Connection Service waits for a response from the DB for the time set in the Query execution
timeout parameter plus 10 seconds’ ! after the DB Connection Instruction is executed.

When a response is returned from the DB, the SQL statement stored in the Spool memory is deleted.
If no response has been returned from the DB when the time set in the Query execution timeout pa-

rameter plus 10 seconds’! has elapsed, the DB Connection is changed to the "Disconnected" status.
If a DB_Insert (Insert DB Record), DB_Update (Update DB Record), DB_Select (Retrieve DB Record),

or DB_Delete (Delete DB Record) instruction is executed while the DB Connection Service is waiting
for a response from the DB, an error (DB in Process) occurs for the instruction.
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@ Precautions for Correct Use

If the time set in the Query execution timeout parameter has elapsed after execution of a DB
Connection Instruction, a cancel request of the applicable SQL operation is sent to the DB. The
details of the SQL operation cancel processing are given below.

(1) When the cancel processing is completed within 10 seconds"™:
« The instruction will be terminated due to an error (SQL Execution Error).

(2) When the cancel processing is not completed within 10 seconds™*:

* A communications timeout will occur. When the communications timeout has occurred,
the instruction will be terminated due to an error (DB Connection Disconnected Error
Status) and the DB Connection is changed to the "Disconnected" status.

* In the case of DB_Insert (Insert DB Record) or DB_Update (Update DB Record) instruc-
tion, the SQL statement is stored in the Spool memory.

« If resending of Spool data and disconnection of DB Connection occur repeatedly, in-
crease the time set in the Query execution timeout parameter or review the SQL opera-
tion to make an adjustment so that the communications timeout does not occur. Refer to
5-5 Timeout Monitoring Functions on page 5 - 21 for timeout monitoring.

*1. The time differs by the DB type and DB status.

® DB_Insert (Insert DB Record) or DB_Update (Update DB Record) Instruc-
tion
If the Spool function is enabled, the SQL statement to send is spooled.
Regardless of the Resend spool data setting, the spooled SQL statement is sent after the response
to the previous DB Connection Instruction is returned.

® DB_Select (Retrieve DB Record) or DB_Delete (Delete DB Record) Instruc-
tion
To execute the DB_Select (Retrieve DB Record) or DB_Delete (Delete DB Record) instruction after
the response to the previous DB Connection Instruction is returned, write the user program so that
the execution of the DB_Select (Retrieve DB Record) or DB_Delete (Delete DB Record) instruction
is retried until it is normally completed.

5-2-9 How to Estimate the Number of SQL Statements that can be
Spooled

The number of SQL statements that can be spooled depends on the user program.
This section describes how to estimate the number of SQL statements that can be spooled.

I Calculation of the Number of Bytes of each SQL Statement

The method of calculating the number of bytes for each SQL statement varies by the version of the DB
Connection Service. For details of the procedure to check the version of the DB Connection Service,

refer to Versions on page 21.
You can check the contents of SQL statements with the Debug Log.
Refer to 6-3 Debug Log on page 6 - 9 for the information on the Debug Log.
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® For DB Connection Service version 1.04 or higher

Calculating formula of the number of bytes of each

Instruction SQL statement .
SQL statement ™
DB_Insert <TableName><DBMapVariable- | 38 + (Number of bytes of <TableName>)
(Insert DB Re- Name><DBMapVariableValue> + (Number of bytes of <DBMapVariableName>)
cord) + (Number of bytes of <DBMapVariableValue>)
DB_Update <TableName><DBMapVariable- | 38 + (Number of bytes of <TableName>)

(Update DB Re-

cord)

<RetrievalCondition>

Name><DBMapVariableValue>

+ (Number of bytes of <DBMapVariableName>)
+ (Number of bytes of <DBMapVariableValue>)
+ (Number of bytes of <RetrievalCondition>)

*1.  Text strings of SQL statements are handled as UTF-8. One byte is used for each single-byte alphanumeric
character and multiple bytes are used for each multi-byte character. Three bytes are used for each Japa-
nese character as a guide.

@ For DB Connection Service version 1.03 or lower

Calculating formula of the number of bytes of each SQL
Instruction SQL statement .
statement™?
DB_Insert insert into <TableName> 50 + (Number of bytes of <TableName>)
(Insert DB (<ColumnName1>, <Colum- | + (Number of bytes of <ColumnName1>)
Record) nName2>, <Colum- + (2 + Number of bytes of <ColumnName2>)
nName3>..., <ColumnNa- + (2 + Number of bytes of <ColumnName3>)
meN>) values(<Value1>, ... ¥(2 + Number of bytes of <ColumnNameN>)
<Value2>, <Value3>..., <Val- | + (Number of bytes of <Value1>)
ueN>) + (2 + Number of bytes of <Value2>)
+ (2 + Number of bytes of <Value3>)
... (2 + Number of bytes of <ValueN>)
DB_Update | update <TableName> set 45 + (Number of bytes of <TableName>)
(Update DB | <ColumnName1>=<Value1>, | + (3 + Number of bytes of <ColumnName1> + Number of bytes
Record) <ColumnName2>=<Val- of <Value1>)
ue2>..., <ColumnNa- + (5 + Number of bytes of <ColumnName2> + Number of bytes
meN>=<ValueN> where <Re- | of <Value2>)
trievalCondition> + (5 + Number of bytes of <ColumnName3> + Number of bytes
of <Value3>)
... + (5 + Number of bytes of <ColumnNameN> + Number of
bytes of <ValueN>)
+ (Number of bytes of <RetrievalCondition>)

*1. Text strings of SQL statements are handled as UTF-8. One byte is used for each single-byte alphanumeric
character and multiple bytes are used for each multi-byte character. Three bytes are used for each Japa-
nese character as a guide.

I Calculation of the Number of SQL Statements that Can be Spooled

You can estimate the number of SQL statements that can be spooled using the following formulae.

Number of SQL statements that can be spooled =
Spool capacity per DB Connection (bytes) + Number of bytes of each SQL statement

Spool capacity per DB connection (bytes) =
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5 Other Functions

Capacity of the entire Spool memory (2,097,152 bytes for NX701-1[120, 1,048,576 bytes for NJ501-
(120, or 196,608 bytes for NX102-[1[120 and NJ101-CJ[J20) + Number of DB Connections for which
the Spool function is enabled
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5-3 DB Connection Service shutdown
function

This section describes the shutdown function of the DB Connection Service to prevent losing the Op-

eration Log data.
Refer to 4-3-1 Operation Status of the DB Connection Service on page 4 - 7 for the information on the

operation status of the DB Connection Service.

5-3-1 Overview

The DB Connection Service shutdown function (hereinafter called "shutdown function") is used to shut
down the DB Connection Service after saving the Operation Log files into the SD Memory Card.
Execute the shutdown function before turning OFF the power supply to the CPU Unit. You can prevent
losing the Operation Log data by executing the shutdown function.

uoI3oUN} UMOP3INYS BDIAIBS UOIJI8UU0) g(d £-S

M Precautions for Correct Use

If the power supply to the CPU Unit is turned OFF without executing the shutdown function
while the DB Connection Service is running, the contents of the Operation Logs cannot be guar-
anteed. The Operation Log files may be corrupted or the data may be lost.

@ Additional Information

We recommended that you take countermeasures against power interruption such as installa-
tion of uninterruptible power supply system to prevent data loss by unexpected power interrup-
tion.

MOIAIBAQ L-€-G

5-3-2  Shutdown System

The following figure shows the shutdown system.

Sysmac Studio

a. Shutdown operation from Sysmac Studio|

CPU Unit Server

Program ¢. Connections are closed i
- - - Relational
DB Connection Instruction| [ DB Connection Service ) ' Database
DB_Shutdown Shutdown E
— »> | b. DB Connection Service Shutdown I——’[]— -------
/ EtherNet/IP port

Operation Log
a. DB_Shutdown
Shutdown DB Internal Buffer

Connection Service) _ Y,
instruction is executed.

Dedicated area for the Spool function
or EM Area (non-volatile memory)

Spool memo "Jd. Operation Log files are stored
P ry | in the SD Memory Card.

INSERT ...
% SD Memory Card v
Log File
L

NJ/NX-series Database Connection CPU Units User’s Manual (W527) 5-15



5 Other Functions

a. The DB Connection Service is shut down by a Sysmac Studio operation or by executing a
DB_Shutdown (Shutdown DB Connection Service) instruction.

b. The DB Connection Service is shut down.

c. The DB Connections are closed.

d. The Operation Log files (Execution Log files, Debug Log files, and SQL Execution Failure Log files)
are stored in the SD Memory Card.

5-3-3 How to Execute the Shutdown Function

You can use the following procedure to execute the shutdown function.
» Sysmac Studio operation
* Instruction execution

I Sysmac Studio Operation

Right-click DB Connection Service Settings under Configurations and Setup - Host Connection
Settings - DB Connection in the Multiview Explorer and select Online Settings from the menu while
online with an NJ/NX-series CPU Unit. Then, click the Shutdown Button under Service - Shutdown
in the Online Settings Tab Page.

¥ Service

Start/Stop

Shutdown Shutdown

¥ Debug Log

Start/Stop

@ Additional Information

When you execute the "Reset Controller" operation on Sysmac Studio, the shutdown function is
automatically executed before resetting the Controller.

I Instruction Execution

Execute a DB_Shutdown (Shutdown DB Connection Service) instruction.

5-34 How to Check the Shutdown of the DB Connection Service

Confirm that the DB Connection Service has been shut down by the following methods before turning

OFF the power supply to the CPU Unit.

» Checking with a system-defined variable
Confirm that _DBC_Status.Shutdown system-defined variable (Shutdown flag of the DB Connection
Service Status) is TRUE.

» Checking by executing an instruction

» Confirm that the Done output variable of the DB_Shutdown (Shutdown DB Connection Service) in-
struction is TRUE.
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5-4 How to Prevent Losing SQL State-
ments at Power Interruption

This section describes how to write the user program so as not to lose the SQL statements at power
interruption.

5-4-1 Overview

You can prevent losing the SQL statements to send and the SQL statements stored in the Spool mem-
ory even if a power interruption occurred during execution of a record processing instruction (such as
DB_Insert and DB_Update instructions) by using the Spool function in combination with the user pro-
gram.

5-4-2 Procedures

uondnuiaju] Jamod je sjuawelels oS BuisoT jJusaald 0} MOH p-G

Use the following procedures.

I Checking the Progress of the DB Connection Instruction

The progress of the DB Connection Instructions is output to the SendStatus output variable as enu- i
meration data. Use this data to create the user program. §
(]
2
\erlit:l;llte Meaning Data type Description g
SendSta- Send Sta- | _eDBC_SEND_STATUS | _DBC_SEND_INIT(0): Initial status
tus tus _DBC_SEND_UNSENT(1): SQL statement unsent

_DBC_SEND_SENDING(2): Sending SQL statement
_DBC_SEND_SPOOLED(3): SQL statement spooled
_DBC_SEND_COMPLETE(4): SQL statement transmis-
sion completed

I Variable Settings

» Set the Retain attribute of the input parameter (DB Map Variable) of the MapVar input variable to
"Retained".

» Set the Retain attribute of the output parameter of the Busy output variable to "Retained".

» Set the Retain attribute of the output parameter of the SendStatus output variable to "Retained".

I Necessary Actions against Power Interruption

You need to take an action against power interruption according to when power interruption occurs.
This section describes the necessary actions using the following figure.
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CPU Unit

Server
Program - - .
DB Connec%ion Instruction 4 DB Connection Service 3) S;T:::Sn?m — gzgﬂzzzl
— Execut(? B_InseDr(tme — ) Exec':uted V\g;egpggigg {Lr;%;tsa?/vrr]]‘:r? }gl(ljjre occurred [] EtherNet/IP | l
— |oBComecton  Busy | — Z)A/T:;??;grgi}aglz 5)' Spooling the data when Instruction
Execution Timeout occurred 4) Response
— MapVar | Emor  |— from DB
—TimeOut ErrorlD [— [6) Normal -
Sendsius || Tosponse gagﬁiifn"cﬁé?&” e
6) Data (non-volatile memory)
spooled ( Spool memory
INSERT ...
INSERT ...
N 4
The numbers in the following table are corresponding to the numbers in the above figure.
Power interruption timing during execution of a DB Value of SendStatus output var- Action
Connection Instruction iable
1) Executed (When | Until the DB Connection Service _DBC_SEND_SENDING: Sending | Resend by
instruction execu- reads the present value of the DB SQL statement user program
tion is started) Map Variable after Execute of the DB
Connection Instruction changed from
FALSE to TRUE
2) Reading DB Until the DB Connection Service
Map Variable sends the SQL statement to the DB
after the service started reading the
present value of the DB Map Variable
3) Sending SQL Until the transmission is completed
statement since immediately before the DB
Connection Service sends the SQL
statement to the DB
4) Response from Until the response from DB is re-
DB ceived after the SQL statement was
sent to DB
5) Spooling the da- | While the SQL statement is being
ta when failure oc- | spooled because a failure has occur-
curred red
(when spooling is enabled)
5) Spooling the da- | While the SQL statement is being
ta when Instruction | spooled because an Instruction Exe-
Execution Timeout | cution Timeout has occurred.
occurred (when spooling is enabled)
6) Normal re- After normal response is received _DBC_SEND_COMPLETE: SQL | Action not re-
sponse received from the DB statement transmission completed | quired
6) Data spooled After the SQL statement is spooled _DBC_SEND_SPOOLED: sQL Resend by
(when spooling is enabled) statement spooled Spool func-
tion
(auto resend
or manual re-
send)
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Write the user program to re-execute the instruction that is being executed at the time of power inter-

ruption.

The resend flow differs by whether a DB_Insert or DB_Update instruction is being executed at the time

of power interruption.

® When a DB_Insert instruction is being executed

( START )

1st cycle of the
operation?

NO

YES

v

Read output parameters of
Busy and SendStatus output
variables

Values of output
parameters of Busy
and SendStatus

output variables?

Busy = TRUE and
SendStatus = _DBC_SEND_SENDING

Others

I Resend processing required

I Resend processing not required

N2

Change the output parameters
of Busy and SendStatus output

variables to initial values
]

Resend
processing
required?

NO

YES

Establish DB Connection

y

Create a DB Map Variable
(for DB record check)

Retrieve records from the DB
using information of the SQL
statement being sent at
power interruption as retrieval
condition

N,

Already reflected into the DB?
(Records retrieved?)

YES

DB_Connect instruction

DB_CreateMapping instruction

DB_Select instruction

Create a DB Map Variable
(for resend)

DB_CreateMapping instruction

|Re-execule the DB_Insert instruction| DB_Insert instruction

| Close the DB Connection |DB_CIoseinstruction

[ END j
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® When a DB_Update instruction is being executed

( START ]

1st cycle of the
operation?

Read output parameters of
NO Busy and SendStatus output
variables

Values of output
parameters of Busy
and SendStatus

output variables

Busy=TRUE and
SendStatus=_DBC_SEND_SENDING

I Resend processing required

Others

l Resend processing not required

v

Change the output parameters of
Busy and SendStatus output
variables to initiall values

Resend
processing
required?

YES

0 Establish DB Connection [ DB_Connect instruction
Create a DB Map Variable
(for resend)

DB_CreateMapping instruction

|Re-execute the DB_Update instruction | DB_Update instruction

| Close the DB Connection | DB_Close instruction

( END )

M Precautions for Correct Use

» The value of the SendStatus output variable is overwritten when the value of the Execute in-
put variable is evaluated regardless of the value of the Execute input variable. Therefore,
write the user program so that the value of the SendStatus output variable is read before
evaluating the value of the Execute input variable of the DB Connection Instruction in the first
cycle of the operation.

» The DB Connection Instruction is not executed if the Execute input variable is already TRUE
at the operation start. You need to change the Execute input variable to FALSE to execute
the instruction.
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5-5 Timeout Monitoring Functions

This section describes timeout monitoring for the DB Connection Service.

5-5-1 Timeout Monitoring Functions
The following figure shows the types of timeouts that can be monitored.
CPU Unit Server
User Program DB Connection Service |EtherNet
N NP
DB Connection Instruction M Relational
DB_Insert > = J Database
F—]08Comection| | |(©) ® | |[— T >
abc_|MapVar < <
J
Function . s
Setting range Description Reference
name

Login timeout

1 to 60 seconds
Default: 10 sec-
onds

Time until the DB Connection Service detects a login failure
due to a communications failure between DB Connection
Service and DB or server’s problem

2-2-2 DB Connection
Settings on page
2-7

Query execu-
tion timeout
((@) in the
above figure)

1 to 600 seconds
Default: 30 sec-
onds

Time until the DB Connection Service detects an error
when the DB takes time for query execution.

You can cancel the SQL operation when the DB takes lon-
ger than expected for query execution.

2-2-2 DB Connection
Settings on page
2-7

Communica-
tions timeout
((b) in the

above figure)

Time specified for
Query execution
timeout plus 10

seconds*™!

Time until the DB Connection Service detects an error due
to a communications failure between DB Connection Serv-
ice and DB

Instruction exe-
cution timeout
((c) in the
above figure)

Not monitored, or
0.05 t0180 sec-
onds

Default: Not moni-
tored

Time until the DB Connection Service detects an error
when a DB_Insert, DB_Update, DB_Select or DB_Delete
instruction takes time due to a communications failure be-
tween DB Connection Service and DB or server’s problem
or heavy load.

A-2-4 Ensuring
Equipment Perform-
ance (Takt Time) by
Monitoring Instruction
Execution Timeout on

You can use this when you do not want to extend the takt page A - 22
time (i.e., lower the equipment performance).
Keep Alive 1 to 65535 sec- This function is used to check whether the server is normal- | Refer to the NJ/NX-
monitoring time | onds ly connected. series CPU Unit Built-
Default: 300 sec- | When you set this Keep Alive monitoring time, a communi- | in EtherNet/IP Port
onds cations failure can be detected even while the DB Connec- | User’s Manual (Cat.
tion Service is waiting for a response from the server be- No. W506).

cause the DB is executing a query.

*1.  The time to detect a communications timeout differs by the DB type and DB status.

5-5-2

Login Timeout

The login timeout is monitored in the following cases.
* When connecting to a DB using a DB_Connect (Establish DB Connection) instruction
» When reconnecting to a DB while a DB Connection is in the "Disconnected" status
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5-5-3

5-5-4

The following table shows the operation to be performed when a login timeout has occurred.

When the timeout occurred

DB Connection status after

) Instruction execution result
the timeout occurred

When executing a DB_Connect instruc-

tion

Closed ErrorlD = 3005 hex (DB Connec-
tion Failed)

When reconnecting to a DB

Disconnected -

Query Execution Timeout

The query execution timeout is monitored in the following cases.

* When sending an SQL statement to a DB using a DB_Insert (Insert DB Record), DB_Update (Up-
date DB Record), DB_Select (Retrieve DB Record), or DB_Delete (Delete DB Record) instruction

* When resending an SQL statement stored in the Spool memory

The following table shows the operation to be performed when a query execution timeout has occur-

red.

When the timeout occurred

DB Connection

status after the Instruction execution result

timeout occurred

When executing a DB_Insert Connected ErrorID = 300B hex (SQL Execution Error)
or DB_Update instruction SendStatus = _DBC_SEND_COMPLETE
The SQL statement is not stored in the Spool memory.™
When executing a DB_Select | Connected ErrorID = 300B hex (SQL Execution Error)
or DB_Delete instruction
When resending Spool data Connected The SQL statement is not stored in the Spool memory

again.™

*1. If aninstruction error (SQL Execution Error) occurs, the transmitted SQL statement itself can be the cause
of the SQL Execution Error. Therefore, the SQL statement is not stored in the Spool memory because the
SQL Execution Error may occur again when the SQL statement is resent.

Communications Timeout

The communications timeout is monitored in the following cases.

* When sending an SQL statement to a DB using a DB_Insert (Insert DB Record), DB_Update (Up-
date DB Record), DB_Select (Retrieve DB Record), or DB_Delete (Delete DB Record) instruction

* When resending an SQL statement stored in the Spool memory

The following table shows the operation to be performed when a communications timeout has occur-

red.
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DB Connec-
When the timeout oc- tion status Spool . )
after the . Instruction execution result
curred . function
timeout oc-
curred
When executing a Disconnected | Enabled ErrorID = 3011 hex (DB Connection Disconnected Error
DB_Insert or DB_Up- Status)
date instruction SendStatus = _DBC_SEND_SPOOLED
The SQL statement is stored in the Spool memory.
Disabled | ErrorlD = 3011 hex (DB Connection Disconnected Error
Status) :,,"
SendStatus = _DBC_SEND_SENDING 5'
When executing a Disconnected | --- ErrorlD = 3011 hex (DB Connection Disconnected Error §
DB_Select or DB_De- Status) =
lete instruction SendStatus = DBC_SEND_SENDING 5_
When resending Spool | Disconnected | Enabled | The SQL statement is stored in the Spool memory again. g.
data @
-
c
=]
2
= - o o
5-5-5 Instruction Execution Timeout 2

Refer to 5-2-8 Relationship with the DB Connection Instructions on page 5 - 10 for details on the in-
struction execution timeout.

5-5-6  Keep Alive Monitoring Time

Whether the server is normally connected is monitored while the DB Connection is in the "Connected"
status.

When the connection to the server cannot be confirmed for the time set in the "Keep Alive monitoring
time parameter plus 12 seconds" due to a communications failure or server’s problem, the DB Con-
nection is closed.

The DB Connection is changed to the "Disconnected status", when Spool data is resent or a DB_In-
sert (Insert DB Record), DB_Update (Update DB Record), DB_Select (Retrieve DB Record), or
DB_Delete (Delete DB Record) instruction is executed after the DB Connection is closed.

1N0OBWIJ UONNOSXT UONONIISU| G-G-G

The keep-alive function operates as shown below in the DB Connection Service.
» Regardless of the "Keep Alive" setting, the function is always used.
» Regardless of the Linger option setting, the option is always "specified".

The operation to be performed after the DB Connection is closed by the keep-alive monitoring function
is the same as the communications timeout. Refer to 5-5-4 Communications Timeout on page 5 - 22.

M Precautions for Correct Use

» The Keep Alive monitoring time is a common setting to the built-in EtherNet/IP port. When
you set the Keep Alive monitoring time, confirm that the operations of the following functions
in the built-in EtherNet/IP port are not affected before changing the value.

» Socket service, FTP server function, communications with Sysmac Studio, FINS/TCP
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5-6 Other Functions

This section describes the other DB Connection functions related to the backup/restore function of the
NJ/NX-series Controllers and verification of operation authority from Sysmac Studio.

5-6-1 Backup/Restore Function in the DB Connection Service

The backup function is used to back up the setting data in an NJ/NX-series Controller into an SD

Memory Card or a computer.
And the restore function is used to restore the data from an SD Memory Card or a computer to the

Controller.

I Backup/Restore Function Data

The following table shows whether each data of the DB Connection Service can be backed up and
restored by the Controller function.

Data Backup/R.estore Availa?le oper- Remarks
function ations
DB Connection Supported Backup / Re- Data group in the backup function is "User
Settings store program and settings".
Event log Backup only Data group in the backup function is "Event log".
Operation Logs Not supported - Refer to the Additional Information below.
Spool data The Spool data is cleared by the Restore opera-
tion.

@ Additional Information

The Operation Logs cannot be backed up nor restored by the Backup/Restore operation.
If you want to keep the Operation Log data after replacement of the CPU Unit, insert the used
SD Memory Card to the restore-destination CPU Unit after completion of the Restore operation.

The Combination of CPU Units for Which Backup and Restore
Function is Available

The backup and restore function is available for the combination of the CPU Units shown below. How-
ever, the function will not be available for the following cases:
» The Unit version of the restore-destination CPU Unit is earlier than the Unit version of the backup-

source CPU Unit
¢ The version of the restore-destination DB Connection Service is lower than the version of the back-

up-source DB Connection Service

If you try to restore data by using the combination of CPU Units where the backup/restore function is
not available, the "Restore Operation Failed to Start" event is registered to the event log.

Backup source | Restore destination
NX701-00020 NX701-0020
NX102-120 NX102-120
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Backup source | Restore destination
NX102-9020 NX102-9020
NJ501-10020 NJ501-10020
NJ501-4320 NJ501-4320
NJ101-10J20 NJ101-10020
NJ101-9020 NJ101-9020

5 Other Functions

Operation Authority Verification in the DB Connection Service

This function is used to restrict the online operations that can be performed on the CPU Unit from Sys-
mac Studio according to the operation rights.
This section describes the operation authority verification function related to the DB Connection Serv-

ice.

Refer to the NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501) and the Sysmac Studio
Version 1 Operation Manual (Cat. No. W504) for details of the operation authority verification function.

The functions, authorities, and operation restrictions that require verification in the DB Connection

Service are given below.

OP: Operation possible VR: Verification required for each operation NP: Operation not possible

suoljoung J3yjo 9-9

Monitoring status Administrator | Designer | Maintainer | Operator | Observer

DB Connection Service Monitor | OP OP OP OP OP g
N

Connection Monitor Table OP OP OP OoP OP ko)
Controller operations Administrator | Designer | Maintainer | Operator | Observer S

>

Displaying the Operation Logs OoP OoP oP OoP NP =
Clearing the Operation Logs OoP OoP OoP NP NP é.
Starting/stopping the DB Connection Service | OP OP NP NP NP §
Shutting down the DB Connection Service OoP OP NP NP NP g
Starting/stopping the Debug Log oP OP VR NP NP S
Clearing the Spool data oP oP NP NP NP =
]

®

DB connection test | Administrator | Designer | Maintainer | Operator | Observer S
Communications test | OP OoP OoP NP NP %
Q

§‘.

w

(]

2

8
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How to Use Operation Logs
]

This section describes how to use the Operation Logs for tracing the operations of the
DB Connection Service.
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6-1 Operation Logs

Operation Logs are used to trace the operations of the DB Connection Service on the CPU Unit. The
logs are saved on the SD Memory Card mounted in the CPU Unit.

The following three types of Operation Logs are provided.

Operation Log
type

Description

Execution Log

Used to record the executions of the DB Connection Service in order to check the execu-
tion records of the DB Connection function.

Debug Log

Used to record the contents and results of SQL executions and user-specified logs for de-
bugging.

SQL Execution
Failure Log

Used to record the transmitted SQL statements and error information in order to check
the information on execution failure of SQL statements in the DB.
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6-2 Execution Log

This section describes the "Execution Log" used to trace the executions of the DB Connection Service.

6-2-1 Overview

You can check the start/stop of the DB Connection Service, connection/disconnection with the DB, and
success/failure of SQL statement executions with the Execution Log. Thus, you can check whether the
expected DB Connection Service processing is executed.

You can record this log by setting Execution log to Record in the DB Connection Service Settings of
Sysmac Studio. You can also record a specified log as Execution Log by executing a DB_PutLog (Re-
cord Operation Log) instruction.

When you record this log, the Execution Log file is constantly saved on the SD Memory Card mounted
in the CPU Unit while the DB Connection Service is running.

The Execution Log is temporarily recorded in the internal buffer (volatile memory) of the CPU Unit and
then saved on the SD Memory Card. While the SD Memory Card is being replaced, the Execution Log
is kept in the internal buffer (volatile memory) of the CPU Unit. When you insert an SD Memory Card,
the Execution Log temporarily stored in the internal buffer is automatically saved on the SD Memory
Card. Refer to 6-5-3 Operation Log Operations in Replacing the SD Memory Card on page 6 - 23 for
details.

6o uonnoaxg z-9

You can check the contents of this log in the Execution Log Tab Page of the Operation Log Window
in Sysmac Studio.

MIAIBAQ 1-2-9

M Precautions for Correct Use

When you use the Execution Log, be sure to insert an SD Memory Card into the CPU Unit.

The Execution Log is temporarily recorded in the internal buffer of the CPU Unit and then saved
on the SD Memory Card. If no SD Memory Card is mounted at power OFF or shutdown proc-
essing of the CPU Unit, the Execution Log recorded in the internal buffer will be lost.

6-2-2  Application Procedure

Use the Execution Log according to the following procedure.

Step Reference
| 1. Set the Execution Log. | 6-2-3 Setting the Execution Log on page 6 - 3

| 2. Check the Execution Log. | 6-6 Checking the Operation Logs on page 6 - 25

6-2-3  Setting the Execution Log

Double-click DB Connection Service Settings under Configurations and Setup - Host Connection
Settings - DB Connection in the Multiview Explorer. Then, set the following in the Service Setting.
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6-2-4

6-2-5

Item Description Values

Execution Log | Set whether to record the Execution Log. * Record (Default)
* Do not recorded
Number of Set the maximum number of files of the Execution Log. 20100
files When the maximum number of files is reached, the oldest file is deleted (Default: 48)
and a new file is created.

Number of re- | Set the number of log records that can be contained in each Execution 100 to 65536
cords Log file. (Default: 7200)

When the maximum number of records is reached, a new file is created.

You can record a specified log as Execution Log using a DB_PutLog (Record Operation Log) instruc-
tion. The logs recorded by a DB_PutLog (Record Operation Log) instruction are called “user-specified

log”.
To record a user-specified log, set Log Type to "Execution Log" and specify the log code, log name,
and log message in a DB_PutLog (Record Operation Log) instruction and execute the instruction. Re-
fer to Section 7 DB Connection Instructions on page 7 - 1 for details of the DB_PutLog (Record
Operation Log) instruction.

Checking the Execution Log

Refer to 6-6 Checking the Operation Logs on page 6 - 25 for how to check the Execution Log.

Execution Log File Specifications

This section describes the specifications of Execution Log files.

» Each Execution Log file is composed of multiple records.

» Each record is expressed in one line.

* The maximum number of records to be contained in each Execution Log file is set in Sysmac Stu-
dio.

» The size of each record is 256 bytes max.

» The following table shows the file name and type.

File name File type

DB_ExecutionLog.log Latest log file of the log

DB_ExecutionLog_[year_month_date_hours_minutes_seconds_milliseconds].log™! | Previous log files
Example:
DB_ExecutionLog_20120724220915040.log

DB_ExecutionLog.fic Log control file

*1.  The system time of the CPU Unit is used for the time information included in the file name.
» The files are stored in the following directory (of the SD Memory Card).
a) Log files:
/packages/DB_Connection/ExecutionLog/
b) Log control file:
/packages/DB_Connection/System/
» The following is the format of records.
Each record is expressed in one line and composed of multiple parameters. The parameters are
separated from each other by a tab.

[Serial number]<tab>[Date]<tab>[Time]<tab>[Millisecond]<tab>[Category]<tab>[Log code]<tab>[Log
name]<tab>[Result]<tab>[DB Connection name]<tab>[Serial ID]<tab>[Details]<CR><LF>
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Parame-

ter Size Description
Serial 1to 5 bytes 0 to 65535
number When exceeding 65535, this value returns to 0.
The serial number is given across multiple files. (Even if a new file is created, the
serial number is not reset to 0.)
Date 10 bytes Displays year, month, and date when the log was recorded™!.
(Fixed) YYYY-MM-DD
Example: 2012-07-23
Time 8 bytes Displays hours, minutes, and seconds when the log was recorded™!.
(Fixed) hh:mm:ss
Example: 15:33:45
Millisec- 3 bytes Displays 3-digit decimal integer (000 to 999) that shows millisecond of the time
ond (Fixed) when the log was recorded”.
Example: 10 ms: 010
623 ms: 623
Category | 16 bytes Displays the category 2.
max. (Varia-
ble)
Log code | 4 bytes Displays a 4-digit decimal code that is a unique identification code in the catego-
(Fixed) ry'3.
Log name | 32 bytes Displays a name that shows the contents of the log™.
max. (Varia-
ble)
Result 6 bytes Displays a 4-digit hexadecimal code that shows the execution result. (e.g.,
(Fixed) 0x1234)
0x0000: Succeeded
Other than 0x0000: Failed (Same code as ErrorID of DB Connection Instruction)
DB Con- 16 bytes Displays a DB Connection name (single-byte alphanumeric characters)
nection max. (Varia- | *When the category is "DB Connection Service" or "User-specified Log", nothing is
name ble) displayed.
Serial ID 10 bytes ID code given at each execution of DB_Insert, DB_Update, DB_Select, or DB_De-
max. (Varia- | lete instruction. Decimal code consisting of 10 digits max.
ble) Possible range: 0 to 2147483647

When this value exceeds 2147483647 or when the power supply to the CPU Unit
is turned ON, the value returns to 0.

* When the category is "DB Connection Service", "DB Connection", or "User-
specified Log", nothing is displayed.
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Parame-

Size Description
ter iz ipti

Details Variable Displays the details of the Execution Log. The contents differ according to the cat-
egory.

In the Details parameter, information items are separated from each other by a tab.
Category: DB Connection Service

None

Category: DB Connection

[SQL status]<tab>[DB error code]<tab>[Error message]

SQL status: The SQLSTATE value defined in the SQL Standards (ISO/IEC 9075)
is displayed.

DB error code: Error code that is specific to DB vendor of the device to connect.
When a network error has occurred, 0 is displayed for DB error code in some cas-
es. When 0 is displayed, check its SQL status.

Error message: The error message is displayed from the first character within the
record size (i.e., 256 bytes).

Category: SQL

[Table name]<tab>[DB Map Variable name]<tab>[DB response time]<tab>[DB er-
ror code]

Table name and DB Map Variable name: A maximum of 60 bytes from the begin-
ning are displayed.

DB Map Variable name: Variable name specified in the MapVar input variable (The
POU instance name is not displayed. Nothing is displayed for DELETE.)

DB response time: An integer value in milliseconds is displayed.

DB error code: Error code that is specific to DB vendor of the device to connect.
When a network error has occurred, 0 is displayed for DB error code in some cas-
es. When 0 is displayed, check the "Result" parameter.

Category: SQL Resend

[DB response time]<tab>[DB error code]

DB response time: An integer value in milliseconds is displayed.

DB error code: Error code that is specific to DB vendor of the device to connect.
When a network error has occurred, 0 is displayed for DB error code in some cas-
es. When 0 is displayed, check the "Result" parameter.

Category: User-specified Log

"[Log message]"

Displays the text string specified in the LogMsg input variable of the DB_PutLog
instruction. (128 bytes max.)

Tab sepa- | 10 bytes in
ration total
CR+LF 2 bytes
*1. The date and time information follows the time zone set when the power supply to the Controller is turned
ON. After you change the time zone, cycle the power supply.

*2.  Category:
Category Characters displayed in the log
DB Connection Service | DB_SERVICE
DB Connection DB_CONNECTION
SQL SQL
SQL Resend SQL_RESEND
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Category Characters displayed in the log
User-specified Log USER
*3. Code:
Code
Category (deci- Operation Log recording timing
mal)

DB Con- 0001 DB Connection When the start processing of the DB Connection Service is

nection Service Started completed (succeeded/failed)

Service 0002 DB Connection When the stop processing of the DB Connection Service is

Service Stopped | completed (succeeded/failed)

0003 DB Connection When the shutdown processing of the DB Connection Serv-
Service Shut- ice is completed (succeeded/failed)
down

DB Con- 0001 DB Connection When the establishment processing of a DB Connection is

nection Established completed (succeeded/failed) after the establishment is
commanded from Sysmac Studio or the applicable instruc-
tion.

0002 DB Connection When the close processing of a DB Connection is complet-

Closed ed (succeeded/failed) after the close is commanded from
Sysmac Studio or the applicable instruction.
0003 DB Connection When disconnection from the DB is detected.
Disconnected
0004 DB Connection When the DB Connection status changes from Disconnect-
Reestablished ed to Connected.

SQL 0001 INSERT When a response (succeeded/failed) is returned to INSERT
that is issued from DB Connection Service to DB after exe-
cution of a DB_Insert (Insert DB Record) instruction.

0002 UPDATE When a response (succeeded/failed) is returned to UPDATE
that is issued from DB Connection Service to DB after exe-
cution of a DB_Update (Update DB Record) instruction.

0003 SELECT When a response (succeeded/failed) is returned to SELECT
that is issued from DB Connection Service to DB after exe-
cution of a DB_Select (Retrieve DB Record) instruction.

0004 DELETE When a response (succeeded/failed) is returned to DELETE
that is issued from DB Connection Service to DB after exe-
cution of a DB_Delete (Delete DB Record) instruction.

SQL Re- 0001 INSERT When a response (succeeded/failed) is returned to INSERT

send after resending the INSERT statement stored in the Spool
memory.

0002 UPDATE When a response (succeeded/failed) is returned to UPDATE
after resending the UPDATE statement stored in the Spool
memory.

User-speci- | 0000 to DB_PutLog In- When a DB_PutLog (Record Operation Log) instruction is

fied Log 9999 struction Execut- | executed

(specified | ed

by the

user)

*4. Log name:
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Category Operation Log name
DB Connection Service | DB Connection Service Started Start
DB Connection Service Stopped | Stop
Shutdown DB Connection Service | Shutdown
DB Connection DB Connection Established Connect
DB Connection Closed Close
DB Connection Disconnected Disconnect
DB Connection Reestablished Reconnect
SQL INSERT INSERT
UPDATE UPDATE
SELECT SELECT
DELETE DELETE
SQL Resend INSERT INSERT
UPDATE UPDATE
User-specified Log DB_PutlLog Instruction Executed | Text string specified in the LogName input
variable of the DB_PutLog instruction.

Record examples:
DB Connection Service Started:

1 2012-07-24 21:29:45 267 DB SERVICE 0001 Start 0x0000

INSERT (Failed):

1 2012-07-24 21:29:45 267 SQL 0001 INSERT 0x1234 DBConnectionl 45 TableX VarY 100

17026
User-specified Log:

1 2012-07-24 21:29:45 267 USER 9876 LineAl 0x0000

"ProductionStarted”

Log file example:

2012-07-24 08:29:45 267
2012-07-24 08:31:52 002
2012-07-24 08:31:53 959
2012-07-24 09:00:00 052
2012-07-24 09:00:00 150
Production 100 O
5 2012-07-24 09:10:00 150
Production 100 O
6 2012-07-24 09:20:00 151
Production 100 O
7 2012-07-24 09:30:00 150
Production 100 O
8 2012-07-24 09:55:23 422
9 2012-07-24 10:15:00 549
ionSchedule 200 0

Sw N RO

DB SERVICE 0001 Start 0x0000

DB _CONNECTION 0001 Connect 0x0000 MyDatabasel

DB CONNECTION 0001 Connect 0x0000 MyDatabaseZ2

USER 0001 LineAl 0x0000 “ProductionStarted"

SQL 0001 INSERT 0x0000 MyDatabasel 0 TABLE Production

SQL 0001 INSERT 0x0000 MyDatabasel 1 TABLE Production

SQL 0001 INSERT 0x0000 MyDatabasel 2 TABLE Production

SQL 0001 INSERT 0x0000 MyDatabasel 3 TABLE Production

USER 0002 LIneAl 0x0000 “ProductionFinished"
SQL 0003 SELECT 0x0000 MyDatabase2 4 TABLE MPS Product

M Precautions for Correct Use

Do not delete the latest log file (DB_ExecutionLog.log) and the log control file (DB_Execution-
Log.fic) from the SD Memory Card. If they are deleted, the log files are not saved correctly, for
example, the Execution Log data are lost.
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6-3 Debug Log

This section describes the "Debug Log" used for debugging the DB Connection Service.

6-3-1 Overview

You can check which SQL statement is executed, parameters of each SQL statement, and execution
results with the Debug Log.

You can record this log by clicking the Start Button for Debug Log in the Online Settings Tab Page of
Sysmac Studio. You can also record a specified log as Debug Log by executing a DB_PutLog (Record

Operation Log) instruction.

This log is saved as Debug Log files on the SD Memory Card mounted in the CPU Unit.
When no SD Memory Card is mounted in the CPU Unit, you cannot record the Debug Log.

You can check the contents of this log in the Debug Log Tab Page of the Operation Log Window in
Sysmac Studio.

6o Bngaq ¢-9

@ Additional Information

The Debug Log is used to check the parameters and execution results of the SQL statements
executed using the DB Connection Instructions. When the Spool data is resent, it is not record-
ed to the Debug Log. To check the time and execution results of SQL statements resent from
the Spool memory, check the Execution Log record with the same serial ID. To check the pa-
rameters of the SQL statements in that case, check the log record at the time when the applica-

ble SQL statement is spooled in the Debug Log.
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6-3-2  Application Procedure

Use the Debug Log according to the following procedure.

Step Reference
| 1. Set the Debug Log. | 6-3-3 Set the Debug Log on page 6 - 9

| 2. Start recording to the Debug Log. | 6-3-4 Start Recording to the Debug Log on page 6 - 10

| 3. Check the Debug Log. | 6-6 Checking the Operation Logs on page 6 - 25

6-3-3  Set the Debug Log

Double-click DB Connection Service Settings under Configurations and Setup - Host Connection
Settings - DB Connection in the Multiview Explorer. Then, set the following in the Service Setting.

Item Description Values
Number of files | Set the maximum number of files of the Debug Log. 1 to 100 files
(Default: 1)
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6-3-4

Item

Description

Values

File size

Set the maximum file size.

1to 100 MB

When the maximum file size is exceeded or when the number | (Default: 10 MB)

of records exceeds 65,536 records in a file, a new file is creat-

ed.

When the log is
full

Set the action to be taken when the Debug Log has reached * Stop logging (Default)

the maximum number of files.

* Continue logging (Delete
the oldest file)

Delete the log at
recording start

Set whether to delete the Debug Log contained in the SD * Delete (Default)
Memory Card when recording is started. * Do not delete

You can record a specified log as Debug Log using a DB_PutLog (Record Operation Log) instruction.
The logs recorded by a DB_PutLog (Record Operation Log) instruction are called “user-specified log”.
To record the user-specified log, set Log Type to "Debug Log" and specify the log code, log name, and
log message in a DB_PutlLog (Record Operation Log) instruction and execute the instruction. Refer to
Section 7 DB Connection Instructions on page 7 - 1 for details of the DB_PutLog (Record Opera-
tion Log) instruction.

Start Recording to the Debug Log

You can start recording to the Debug Log by the following methods.
* Online operation from Sysmac Studio
» Executing a DB_ControlService (Control DB Connection Service) instruction.

I Start by Online Operation from Sysmac Studio

1 Right-click DB Connection Service Settings under Configurations and Setup - Host
Connection Settings - DB Connection in the Multiview Explorer and select Online Settings

from the menu.
The following Online Settings Tab Page is displayed.

¥ Service

¥ Debug Log

Start/Stop

Shutdown Shutdown

Start/Stop

You can start and stop recording to the Debug Log by clicking the following buttons.

Category

Item Button

Operation

Debug Log | Start/Stop | Start Recording to the Debug Log is started.

Stop Recording to the Debug Log is stopped.

2 Click the Start Button.
A confirmation message is displayed.
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3 Click the Yes Button.

I Start by executing a DB_ControlService Instruction

Specify Start recording to Debug Log in the Cmd input variable of the DB_ControlService (Control DB
Connection Service) instruction and execute the instruction. Refer to Section 7 DB Connection In-
structions on page 7 - 1 for details of the instruction.

6-3-5 Stopping Recording to Debug Log

You can stop recording to the Debug Log by the following methods.

* Online operation from Sysmac Studio

» Executing a DB_ControlService (Control DB Connection Service) instruction.
» Automatically stopped when a specified condition is met

6o Bngaq ¢-9

I Stop by Online Operation from Sysmac Studio

1 Right-click DB Connection Service Settings under Configurations and Setup - Host
Connection Settings - DB Connection in the Multiview Explorer and select Online Settings
from the menu.

The following Online Settings Tab Page is displayed.

¥ Service

Start/Stop

Shutdown Shutdown

6o Bngeq 0} Buipioosy Buiddoys g-g-9

w Debug Log

Start/Stop

You can start and stop recording to the Debug Log by clicking the following buttons.

Category Item Button Operation
Debug Log | Start/Stop | Start Recording to the Debug Log is started.
Stop Recording to the Debug Log is stopped.

2 Click the Stop Button.
A confirmation message is displayed.

NJ/NX-series Database Connection CPU Units User’s Manual (W527) 6-11



6 How to Use Operation Logs

Online Settings

3 Click the Yes Button.

I Stop by Executing a DB_ControlService Instruction

Specify Finish recording to Debug Log in the Cmd input variable of the DB_ControlService (Control
DB Connection Service) instruction and execute the instruction. Refer to Section 7 DB Connection
Instructions on page 7 - 1 for details of the instruction.

I Automatically Stopped when a Condition is Met

The recording to Debug Log is automatically stopped in the following conditions.

* When the SD Memory Card power supply switch is pressed

* When the Synchronization (download) operation is executed on Sysmac Studio

* When the Clear All Memory operation is executed

* When the Restore operation of the SD Memory Card backup function or Sysmac Studio Controller
backup function is executed

6-3-6 Checking the Debug Log

Refer to 6-6 Checking the Operation Logs on page 6 - 25 for how to check the Debug Log.

6-3-7 Debug Log File Specifications

This section describes the specifications of Debug Log files.

« Each Debug Log file is composed of multiple records.

» The maximum size of each Debug Log file is set in Sysmac Studio.
» The size of each record is 58 KB max.

» The following table shows the file name and type.

File name File type
DB_DebuglLog.log Latest log file of the log
DB_DebuglLog_[year_month_date_hours_minutes_seconds_milliseconds].log™! | Previous log files
Example:
DB_Debuglog_20120724220915040.log
DB_Debuglog.fic Log control file

*1. The system time of the CPU Unit is used for the time information included in the file name.
» The files are stored in the following directory (of the SD Memory Card).
a) Log files:
/packages/DB_Connection/DebuglLog/
b) Log control file:
/packages/DB_Connection/System/
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» The record format is shown below.
Each record is expressed in one line and composed of multiple parameters. The parameters are
separated from each other by a tab.

[Serial number]<tab>[Date]<tab>[Time]<tab>[Millisecond]<tab>[Category]<tab>[Log code]<tab>[Log
name]<tab>[Result]<tab>[DB Connection name]<tab>[Serial ID]<tab>[Details]<CR><LF>

Parame- Size Description
ter
Serial 1to5bytes | 0to 65535
number When exceeding 65535, this value returns to 0.
The serial number is given across multiple files. (Even if a new file is created, the
serial number is not reset to 0.)
Date 10 bytes Displays year, month, and date when the log was recorded.”
(Fixed) YYYY-MM-DD
Example: 2012-07-23
Time 8 bytes Displays hours, minutes, and seconds when the log was recorded."
(Fixed) hh:mm:ss
Example: 15:33:45
Millisec- 3 bytes Displays 3-digit decimal integer (000 to 999) that shows millisecond of the time
ond (Fixed) when the log was recorded.”’
Example: 10 ms: 010
623 ms: 623
Category | 16 bytes Displays the category™.
max. (Varia-
ble)
Log code |4 bytes Displays a 4-digit decimal code that is a unique identification code in the catego-
(Fixed) ry.3
Log name | 32 bytes Displays a name that shows the contents of the log.™
max. (Varia-
ble)
Result 6 bytes Displays a 4-digit hexadecimal code that shows the execution result. (e.g., 0x1234)
(Fixed) 0x0000: Succeeded
Other than 0x0000: Failed (Same code as ErrorID of DB Connection Instruction)
DB Con- 16 bytes Displays a DB Connection name (single-byte alphanumeric characters)
nection max. (Varia- | * When the category is DB Connection Service or User-specified Log, nothing is
name ble) displayed.
Serial ID 10 bytes ID code given at each execution of DB_Insert, DB_Update, DB_Select, or DB_De-
max. (Varia- | lete instruction. (Displays the same ID as the serial ID displayed for the "SQL" cat-
ble) egory records in the Execution Log)

Decimal code consisting of 10 digits max.

Possible range: 0 to 2147483647

When this value exceeds 2147483647 or when the power supply to the CPU Unit
is turned ON, the value returns to 0.

* When the category is "DB Connection Service", "DB Connection", or "User-
specified Log", nothing is displayed.
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Parame-

Size Description
ter iz ipti

Details Variable Displays the details of the Debug Log. The contents differ according to the catego-
ry.

In the Details parameter, information items are separated from each other by a tab.
Category: DB Connection

[DB type]<tab>[Connection text string]<tab>[User name]<tab>[DB error
code]<tab>[Error message]

DB error code: Error code that is specific to DB vendor of the device to connect.
When a network error has occurred, 0 is displayed for DB error code in some cas-
es. When 0 is displayed, check the "Result" parameter.

Category: SQL
[Table name]<tab>[DB Map Variable name]<tab>[SQL statement]
DB Map Variable name: The POU instance name is not displayed.

Category: SQL Execution Result

[Table name]<tab>[DB Map Variable name]<tab>[DB response time]<tab>[DB error
code]<tab>[Error message]

DB Map Variable name: The POU instance name is not displayed.

DB response time: An integer value in milliseconds is displayed.

DB error code: Error code that is specific to DB vendor of the device to connect.
When a network error has occurred, 0 is displayed for DB error code in some cas-
es. When 0 is displayed, check the "Result" parameter.

Category: User-specified Log

"[Log message]"

Displays the text string specified in the LogMsg input variable of the DB_PutLog in-
struction. (128 bytes max.)

Tab sepa- | 10 bytes in
ration total
CR+LF 2 bytes
*1. The date and time information follows the time zone set when the power supply to the Controller is turned
ON. After you change the time zone, cycle the power supply.

*2.  Category:
Category Characters displayed in the log
DB Connection DB_CONNECTION
SQL SQL

SQL Execution Result | SQL_RESULT
User-specified Log USER

*3. Code:
Cod
Category ( de:ir:al) Operation Log recording timing
DB Connec- | 0001 DB Connec- | When the establishment processing of a DB Connection is
tion tion Estab- completed (succeeded/failed) after the establishment is com-
lished manded from the applicable instruction.
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Category ( d:;(:al) Operation Log recording timing
SQL 0001 INSERT » Before the DB Connection Service sends an SQL statement
after a DB_Insert (Insert DB Record) instruction is executed
* When an SQL statement is stored in the Spool memory
0002 UPDATE » Before the DB Connection Service sends an SQL statement
after a DB_Update (Update DB Record) instruction is exe-
cuted
* When an SQL statement is stored in the Spool memory
0003 SELECT Before the DB Connection Service sends an SQL statement
after a DB_Select (Retrieve DB Record) instruction is execut-
ed.
0004 DELETE Before the DB Connection Service sends an SQL statement
after a DB_Delete (Delete DB Record) instruction is executed.
SQL Execu- | 0001 INSERT When a response (succeeded/failed) is returned to the IN-
tion Result SERT issued from DB Connection Service to DB.
0002 UPDATE When a response (succeeded/failed) is returned to the UP-
DATE issued from DB Connection Service to DB.
0003 SELECT When a response (succeeded/failed) is returned to the SE- o
LECT issued from DB Connection Service to DB. 3
0004 DELETE When a response (succeeded/failed) is returned to the DE- g’
LETE issued from DB Connection Service to DB. 5
User-speci- | 0000 to DB_PutLog When a DB_PutLog (Record Operation Log) instruction is exe- @
fied Log 9999 Instruction cuted
(specified | Executed
by the
user
: 7
*4. Log name ~
&
Category Operation Log name g
DB Connection DB Connection Established Connect g
saL INSERT INSERT =
UPDATE UPDATE &é’
SELECT SELECT =
DELETE DELETE &
SQL Execution Result | INSERT INSERT 2
UPDATE UPDATE
SELECT SELECT
DELETE DELETE
User-specified Log DB_PutLog Instruction Executed | Text string specified in the LogName input vari-
able of the DB_PutLog instruction.

Log file example:

1 2012-07-24 09:00:00 150 SQL 0001 INSERT 0x0000 MyDatabasel 45 TABLE Production P
roduction

INSERT INTO TABLE Production(Columnl) VALUES(‘1000")”

2 2012-07-24 09:00:00 200 SQL RESULT 0001 INSERT 0x300B MyDatabasel 46 17072 ORA-1
7072: Inserted value

too large for column
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M Precautions for Correct Use

Do not delete the latest log file (DB_Debuglog.log) and the log control file (DB_Debuglog.fjc)
from the SD Memory Card. If they are deleted, the log files are not saved correctly, for example,
the Debug Log data are lost.
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6-4 SAQL Execution Failure Log

This section describes the "SQL Execution Failure Log" used to trace the execution failures of the DB
Connection Service due to a DB-caused factor.

6-4-1 Overview

You can check the SQL statements and error information when transmission of an SQL statement

failed due to a problem™? of the DB itself.

*1. For example,
a) Because the column names of the table have been changed, they do not match the column names of an

SQL statement sent from the DB Connection Service.
b) A value to insert is outside the valid range of the data type of the column.

You can record this log by setting "SQL execution failure log" to "Record" in the DB Connection Serv-
ice Setting of Sysmac Studio.

This log is saved as SQL Execution Failure Log files on the SD Memory Card mounted in the CPU
Unit.

When no SD Memory Card is mounted in the CPU Unit, you cannot record the SQL Execution Failure

Log.

B0 aunjieq uonnsex3 JOS -9

You can check the contents of this log in the SQL Execution Failure Log Tab Page of the Operation
Log Window in Sysmac Studio.

»
- . IN
6-4-2  Application Procedure 2
<
Use the SQL Execution Failure Log according to the following procedure. %
b
Step Reference
1. Set the SQL Execution Failure Log. 6-4-3 Setting the SQL Execution Failure Log on page
6-17

| 2. Check the SQL Execution Failure Log. | 6-6 Checking the Operation Logs on page 6 - 25

6-4-3  Setting the SQL Execution Failure Log

Double-click DB Connection Service Settings under Configurations and Setup - Host Connection
Settings - DB Connection in the Multiview Explorer. Then, set the following in the Service Setting.

Item Description Values
SQL execu- Set whether to record the SQL Execution Failure Log. * Record
tion failure * Do not record (De-
log fault)
Number of Set the maximum number of files of the SQL Execution Failure Log. 2 to 100 files
files When the maximum number of files is reached, the oldest file is delet- | (Default: 50)
ed and a new file is created.
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Item Description Values
File size Set the maximum file size. 1 to 100 MB
When the maximum file size is exceeded or when the number of re- (Default: 10 MB)
cords exceeds 65,536 records in a file, a new file is created.

6-4-4 Checking the SQL Execution Failure Log

Refer to 6-6 Checking the Operation Logs on page 6 - 25 for how to check the SQL Execution Failure
Log.

6-4-5 SQL Execution Failure Log File Specifications

This section describes the specifications of SQL Execution Failure Log files.

» Each SQL Execution Failure Log file is composed of multiple records.

» Each record is expressed in one line.

* The maximum size of each SQL Execution Failure Log file is set on Sysmac Studio.
* The size of each record is 58 KB max.

» The following table shows the file name and type.

File name File type
DB_SQLFailedLog.log Latest log file of the log
DB_SQLFailedLog_[year_month_date_hours_minutes_seconds_milliseconds].log™ | Previous log files
Example:
DB_SQLFailedLog_20120724220915040.log
DB_SQLFailedLog.fic Log control file

*1.  The system time of the CPU Unit is used for the time information included in the file name.
* The files are stored in the following directory (of the SD Memory Card).
a) Log files:
/packages/DB_Connection/SQLFailedLog/
b) Log control file:
/packages/DB_Connection/System/
» The following is the format of records.
Each record is expressed in one line and composed of multiple parameters. The parameters are
separated from each other by a tab.

[Serial number]<tab>[Date]<tab>[Time]<tab>[Millisecond]<tab>[Category]<tab>[Log code]<tab>[Log
name]<tab>[Result]<tab>[DB Connection name]<tab>[Serial ID]<tab>[Details]<CR><LF>

Parameter Size Description
Serial num- | 1 to 5 bytes 0 to 65535
ber When exceeding 65535, this value returns to 0.

The serial number is given across multiple files. (Even if a new file is created, the
serial number is not reset to 0.)

Date 10 bytes Displays year, month, and date when the log was recorded”".
(Fixed) YYYY-MM-DD
Example: 2012-07-23
Time 8 bytes Displays hours, minutes, and seconds when the log was recorded™!.
(Fixed) hh:mm:ss

Example: 15:33:45

6-18 NJ/NX-series Database Connection CPU Units User’s Manual (W527)



6 How to Use Operation Logs

Parameter Size Description
Millisecond | 3 bytes Displays 3-digit decimal integer (000 to 999) that shows millisecond of the time
(Fixed) when the log was recorded.”!
Example: 10 ms: 010
623 ms: 623
Category 16 bytes max. Displays the category.”
(Variable)
Log code 4 bytes Displays a 4-digit decimal code that is a unique identification code in the catego-
(Fixed) ry.’3
Log name | 32 bytes max. | Displays a name that shows the contents of the log.™
(Variable)
Result 6 bytes Displays a 4-digit hexadecimal code that shows the execution result. (e.g.,
(Fixed) 0x1234)
0x0000: Succeeded
Other than 0x0000: Failed (Same code as ErrorID of DB Connection Instruction)
DB Con- 16 bytes max. | Displays a DB Connection name (single-byte alphanumeric characters)
nection (Variable)
name
Serial ID 10 bytes max. | ID code given at each execution of DB_Insert, DB_Update, DB_Select, or
(Variable) DB_Delete instruction. (The same ID as Serial ID displayed in the "SQL" or "SQL
Resend" record of Execution Log is displayed.)
Details Variable Displays the details of the SQL Execution Failure Log. The contents differ ac-
cording to the category.
In the Details parameter, information items are separated from each other by a
tab.
Category: SQL Execution Failed
[Table name]<tab>[DB Map Variable name]<tab>[DB error code]<tab>[Error mes-
sage]<tab>[SQL statement]
DB Map Variable name: The POU instance name is not displayed.
DB error code: Error code that is specific to DB vendor of the device to connect.
When a network error has occurred, 0 is displayed for DB error code in some
cases. When 0 is displayed, check the "Result" parameter.
Category: Spooled
[Table name]<tab>[DB Map Variable name]<tab>[SQL statement]
DB Map Variable name: The POU instance name is not displayed.
Category: Status Error
[Table name]<tab>[DB Map Variable name]<tab>[SQL statement]
DB Map Variable name: The POU instance name is not displayed.
Tab sepa- | 10 bytes in to-
ration tal
CR+LF 2 bytes

*1. The date and time information follows the time zone set when the power supply to the Controller is turned
ON. After you change the time zone, cycle the power supply.

*2.  Category:

Category Characters displayed in the log
SQL Execution Failed | SQL_FAIL
Spooled SPOOL

Status Error

STATUS_ERROR

*3. Code:
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Code

Category (deci- Otr:::la- Log recording timing
mal)
SQL Execu- | 0001 INSERT | When execution of an SQL statement issued from DB Connection
tion Failed 0002 UP- Service to DB failed due to a DB-caused factor.
DATE
0003 SE-
LECT
0004 DE-
LETE
Spooled 0001 INSERT | » When an SQL statement is stored in the Spool memory because a
0002 UP- failure occurred in information exchange between DB Connection
DATE Service and DB.

Status Error | 0001 INSERT | « When the DB Connection Service detected an error and could not

0002 UpP- send an SQL statement.

DATE * When a failure occurred in information exchange between DB Con-
nection Service and DB (when spooling is disabled)

* When an SQL statement cannot be stored in the Spool memory be-
cause the Spool capacity is insufficient as a failure occurred in infor-
mation exchange between DB Connection Service and DB

0003 SE- * When the DB Connection Service detected an error and could not
LECT send an SQL statement.
0004 DE- * When a failure occurred in information exchange between DB Con-
LETE nection Service and DB.
* When an SQL statement cannot be executed because one or more
SQL statements are stored in the Spool memory.
*4. Log Name:
Category Operation | Log name

SQL Execution Failed | INSERT INSERT
UPDATE | UPDATE
SELECT | SELECT
DELETE | DELETE

Spooled INSERT INSERT
UPDATE UPDATE
Status Error INSERT INSERT

UPDATE | UPDATE
SELECT | SELECT
DELETE | DELETE

Log file example:

1 2012-07-24 09:00:00 200 SQL FAIL 0001 INSERT 0x300B MyDatabasel 0 17072 ORA-1707
2: Inserted value too large for column

INSERT INTO TABLE Production(Columnl) VALUES (‘'1000")

2 2012-07-24 09:01:13 550 SPOOL 0001 INSERT 0x3012 MyDatabasel 15 INSERT INTO TABL
E Production (Column2) VALUES (‘200")

3 2012-07-24 09:01:14 050 SPOOL 0001 INSERT 0x3014 MyDatabasel 18 INSERT INTO TABL
E Production(Column2) VALUES(‘300")

4 2012-07-24 09:01:14 550 STATUS ERROR 0001 INSERT 0x300C MyDatabasel 19 INSERT IN
TO TABLE Production(Column2) VALUES('400")
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M Precautions for Correct Use

Do not delete the latest log file (DB_SQLFailedLog.log) and the log control file (DB_SQLFailed-
Log.fic) from the SD Memory Card. If they are deleted, the log files are not saved correctly, for
example, the SQL Execution Failure Log data are lost.
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6-5 SD Memory Card Operations

In the DB Connection Service, the SD Memory Card mounted in the CPU Unit is used for the Opera-
tion Log function.
The Execution Log files, Debug Log files, and SQL Execution Failure Log files are stored in the SD

Memory Card.

This section describes how to save the log files on the SD Memory Card and precautions for replacing
the SD Memory Card.

Refer to the NJ/NX-series CPU Unit Software User’s Manual (W501) for details of the SD Memory
Card functions.

6-5-1  Saving Operation Log Files on SD Memory Card

Each Operation Log file is stored in the SD Memory Card in the following conditions.

on;;tslon Operation to use the function f“c:;d::‘o;; :\;l);;aovrl;g::g
Execution Set Execution log to Record in the DB Connection Service | Constantly saved while the DB
Log Settings of Sysmac Studio. Connection Service is run-
ning.”!

Debug Log Right-click DB Connection Service Settings in the Multiview | Constantly saved while the De-

Explorer on Sysmac Studio and select Online Settings from bug Log is recorded.

the menu. Then, click the Start Button for Debug Log in the

Online Settings Tab Page.

Or

Execute a DB_ControlService (Control DB Connection Serv-

ice) instruction to start recording to the Debug Log.
SQL execu- | Set SQL execution failure log to Record in the DB Saved when transmission of an
tion failure Connection Service Settings of Sysmac Studio. SQL statement failed due to a
log DB-caused factor.”

*1.  If the power supply to the CPU Unit is turned ON while no SD Memory Card is mounted in the CPU Unit, an
"Execution Log Save Failed Error" is registered into the event log when the Execution Log is saved. Record-
ing to the Execution Log is started when an SD Memory Card is inserted into the CPU Unit.

*2.  If the power supply to the CPU Unit is turned ON while no SD Memory Card is mounted in the CPU Unit, an
"SQL Execution Failure Log Save Failed Error" is registered into the event log when the SQL Execution Fail-
ure Log is saved. Recording to the SQL Execution Failure Log is started when an SD Memory Card is in-
serted into the CPU Unit.

6-5-2  Directory Used for DB Connection Service

The DB Connection Service uses the directory under "packages/DB_Connection" in the SD Memory

Card.

packages/DB_Connection/System
packages/DB_Connection/ExecutionLog
packages/DB_Connection/Debuglog
packages/DB_Connection/SQLFailedLog

: Contains log control files.

: Contains Execution Log files.
: Contains Debug Log files.
: Contains SQL Execution Failure Log files.
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Operation Log Operations in Replacing the SD Memory Card

This section describes operations of each Operation Log when the SD Memory Card is replaced while
the DB Connection Service is running.

SD Memory Card Replacing Status

Operation
Log func- | When the SD Memory Card pow- When no _SD Mem- When an SD Memory Card is in-
. . i ory Card is mount-
tion er supply switch is pressed ed serted
Execution | Continued Temporarily record- | The log that is temporarily recorded
Log If Execution Log is contained in the | ed into the internal in the internal buffer is automatically
internal buffer of the CPU Unit, itis | buffer of the CPU recorded to the SD Memory Card.
recorded into the SD Memory Card. | Unit.
Debug Log | Stopped. Debug Log is not re- | Recording to the Debug Log is still
If Debug Log is contained in the in- | corded. stopped.
ternal buffer of the CPU Unit, it is Recording is started by an online op-
recorded into the SD Memory Card. eration from Sysmac Studio or by ex-
ecuting a DB_ControlService (Con-
trol DB Connection Service) instruc-
tion.
SQL Exe- | Stopped. SQL Execution Fail- | Recording to the SQL Execution Fail-
cution Fail- | If SQL Execution Failure Log is ure Log is not re- ure Log is automatically started.
ure Log contained in the internal buffer of corded.

the CPU Unit, it is recorded into the
SD Memory Card.

m Precautions for Correct Use

Please note the following for replacing the SD Memory Card.

* Use a formatted SD Memory Card when replacing the SD Memory Card.

* When you replace the SD Memory Card while recording the Execution Log, press the SD
Memory Card power supply switch and insert a new SD Memory Card within five minutes af-
ter the SD PWR indicator is turned OFF.
If it takes more than five minutes, Execution Log recorded in the internal buffer may be lost.
If the internal buffer space becomes full before inserting the SD Memory Card, an "Execution
Log Save Failed Error" is registered into the event log.

6-5-4

Guidelines for SD Memory Card Replacement Time

If you replace the SD Memory Card while the DB Connection Service is running, replace the SD Mem-
ory Card within the following time. The guidelines for SD memory card replacement time depends on
the CPU Unit model and the execution interval of the DB Connection instruction.

Execution Interval of the DB Connection Instructions
CPU Unit model
50 ms 100 ms 500 ms
NJ501-0020 30s 60 s 300 s (5 min.)
NJ101-0020
NX701-0020 300 s (5 min.) 600 s (10 min.) 3,000 s (50 min.)
NX102-[120 30s 60s 300 s (5 min.)
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@ Precautions for Correct Use

When replacing the SD Memory Card, observe the followings:

* Use a formatted SD Memory Card when replacing the SD Memory Card.

* When you replace the SD Memory Card while recording the Execution Log, press the SD
Memory Card power supply switch and insert a new SD Memory Card within the above
guideline for replacement time after the SD PWR indicator is turned OFF.

If the replacement time is exceeded the guideline, Execution Log recorded in the internal buf-
fer may be lost.

If the internal buffer space becomes full before inserting the SD Memory Card, an "Execution
Log Save Failed Error" is registered into the event log.

 If you exceed the guidelines for the SD Memory Card replacement time, stop the equipment
temporarily or select Do not record of the Execution Log in the DB Connection Service Set-
tings. Make sure that the Execution Log is not recorded before replacing the SD Memory
Card. Refer to 2-2-1 DB Connection Service Settings on page 2 - 5 for details.

6-5-5 Replacement Timing of SD Memory Card

Replace the SD Memory Card in the following cases.

* The "SD Memory Card Life Exceeded" Event occurred.

* The system-defined variable _Card1Deteriorated (SD Memory Card Life Warning Flag) became
TRUE.
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6-6 Checking the Operation Logs

This section describes how to check the Operation Logs stored on the SD Memory Card mounted in
the CPU Unit.

6-6-1 How to Check the Operation Logs

You can use the following methods to check the Operation Logs (i.e., Execution Log, Debug Log, and
SQL Execution Failure Log).

» Checking the log on the Operation Log Window in Sysmac Studio

» Checking the log with the SD Memory Card

» Checking the log by transferring data using FTP client software

m Precautions for Correct Use

Each Operation Log file is encoded by the UTF-8 character code.

6-6-2 Checking the Log on the Operation Log Window in Sysmac Stu-
dio
You can check the Operation Logs (i.e., Execution Log, Debug Log, and SQL Execution Failure Log)

stored in the SD Memory Card on the Operation Log Window in Sysmac Studio while online with the
CPU Unit.

sBo uonesadQ ayy Bunjoayn 9-9

1 Right-click DB Connection under Configurations and Setup - Host Connection Settings in
the Multiview Explorer and select Show Operation Logs from the menu while online with the
CPU Unit.

2 The Execution Log, Debug Log, and SQL Execution Failure Log are displayed in the different
tab pages.
Click the Execution Log Tab, Debug Log Tab, or SQL Execution Failure Log Tab.
The following information is displayed.

ntry | Date/Time | C

sBo uonesado ay) ¥28y9 01 MOH |-9-9

00001 1/24/2013 19:44:20.850 DB CONNECTION 0001

00002 1/24/2013 19:4430.507 SQL i

: INSERT  0x0000 DB Connect 2 List view

INSERT  0x0000 DB Connect 2
INSERT  0x0000
CER 0:000

| 006 2013 A4 )00 NSER ect2 OO 4 ]
| Details
Detailed information

Buttons

 List view
Item Description
Entry Displays a serial number.
Date/Time Displays a date and time.
Category Displays a category.
Log Code Displays a log code.
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Item Description
Log Name Displays a log name.
Result Displays results.

Connection Name | Displays a DB Connection name.

Serial ID Displays a serial ID.
* Detailed information
The Details parameter of the log is displayed.
* Buttons
Upload Button:
The log files are uploaded from the Controller. A list of log files is displayed in the following
Operation Log Dialog Box.

_?e;_":gr;ﬂ;r,a;‘i!‘,*.'ﬁgé—w}n#-vn:\::»w;'.»am:nr—- B e e T —'—"_wa—@.—- -
Name : Size Updated |

DB_Executionlog.log 503 KB 1/30/2013 5:46:26 PM

DB_ExecutionlLog 20130128095821.log 778 KB 1/28/2013 9:58:20 AM

Select a log file to display and click the OK Button. The log file is uploaded.

a) Execution Log Tab Page: Execution Log is uploaded from the Controller.

b) Debug Log Tab Page: Debug Log is uploaded from the Controller.

c) SQL Execution Failure Log Tab Page: SQL Execution Failure Log is uploaded from the Con-
troller.

Note 1. If the same-name log file exists in the computer, the following message is displayed.

0

The same-name log file already exists in the computer.
[DB_ExecutionLog_2013012: log]
Do you want to upload the file again?

Yes No ' Cancel E

Click a button.
Yes: The specified file is uploaded from the Controller and displayed.
No: The specified file is not uploaded from the Controller and the contents of the file that already ex-
ists in the computer are displayed.
Cancel: The file list is displayed again.
Note 2. If the selected log file is bigger than 10 MB, the following message is displayed.

' Operation Log

.

It takes time to upload the log file because the file size is big.
Do you want to continue?

¥Yes

Click a button.
Yes: The specified file is uploaded from the Controller and displayed.
No: The file list is displayed again.
Clear Button:
The selected Operation Log is cleared in the Controller. A confirmation message is displayed.
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Operation Log

A
ﬂ Are you sure to clear the execution log in the controller? (Y/N)

Yes E_ No _l

When you click the Yes Button, the selected log is cleared.

a) Execution Log Tab Page: Execution Log is cleared in the Controller.

b) Debug Log Tab Page: Debug Log is cleared in the Controller.

c) SQL Execution Failure Log Tab Page: SQL Execution Failure Log is cleared in the Controller.

6-6-3 Checking the Log with the SD Memory Card

Remove the SD Memory Card from the CPU Unit and insert it into a computer. Then, check the con-
tents of the logs on Microsoft Excel or a text editor.

6-6-4 Checking the Log by Transfer using FTP Client Software

You can transfer the log files using the FTP Server function via the Ethernet network and check the
contents on Microsoft Excel or a text editor.

Use the following procedure.

You use the FTP Server function of the built-in EtherNet/IP port.

sBo uonesadQ ayy Bunjoayn 9-9

1 Double-click Built-in EtherNet/IP Port Settings under Configurations and Setup - Controller
Setup in the Multiview Explorer and set FTP server to Use in the FTP Settings.

2 Log into the CPU Unit using the FTP client software.

3 Transfer Operation Log files.
You can transfer more than one log file by using a wildcard in the Mget command.
Example: mget DB_ExecutionLog_*.log

4 Disconnect the FTP client software from the CPU Unit.

5 Open the transferred Operation Log files on Microsoft Excel or a text editor to check the con-
tents.

pseQ Alowsy @S 8y yum BoT sy Budey) ¢-9-9
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7 DB Connection Instructions

DB Connection Instructions and
Variables

DB Connection Instruction Set

This section gives a list of DB Connection Instructions.

Instruction Name Page
DB_Connect Establish DB Connection page 7 - 6
DB_Close Close DB Connection page 7 - 10
DB_CreateMapping Create DB Map page 7 - 13
DB_lInsert Insert DB Record page 7 - 17
DB_Update Update DB Record page 7 - 21
DB_Select Retrieve DB Record page 7 - 39
DB_Delete Delete DB Record page 7 - 45
DB_ControlService Control DB Connection Service page 7 - 60
DB_GetServiceStatus Get DB Connection Service Status | page 7 - 66
DB_GetConnectionStatus | Get DB Connection Status page 7 - 71
DB_ControlSpool Resend/Clear Spool Data page 7 -77
DB_PutLog Record Operation Log page 7 - 84
DB_Shutdown Shutdown DB Connection Service | page 7 - 90

Variables Used in the DB Connection Instructions

This section describes the details of the variables used in the DB Connection Instructions.

Common Input and Output Variables Used in the DB Connection In-
structions

® DBConnection

Input variable Meaning Data type Description

DBConnection | DB Connection | DWVORD | DB Connection output from a DB_Connect instruction. The in-
structions are executed for a specified DB Connection.
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7 DB Connection Instructions

Output varia-

ble Meaning Data type Description
Member
ServiceStatus | DB Connection _sDBC_SERV- Structure to show the status of the DB Connection
Service Status ICE_STATUS Service.
Status Service Status _eDBC_STATUS Enumeration data type to show the service status
_DBC_STATUS_IDLE(0): Idle
_DBC_STATUS_RUNNING(1): Running in Opera-
tion Mode
_DBC_STATUS_TEST(2): Running in Test Mode
DebuglLog Debug Log Flag BOOL TRUE while the Debug Log is recorded. FALSE
while recording to the Debug Log is stopped.
Operating- Operating Time TIME Time elapsed since the service was started.
Time
ExecCnt Number of Nor- DINT Total number of times in all connections when an
mal Executions SQL statement was normally executed.
FailedCnt Number of Error DINT Total number of times in all connections when an
Executions SQL statement execution failed.
SpoolDa- Number of Spool | DINT Number of SQL statements stored in the Spool
taCnt Data memory in all connections.
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7 DB Connection Instructions

® ConnectionStatus

Output variable

Meaning Data type Description
[ Member |
ConnectionStatus | DB Connec- | _sDBC_CONNEC- Structure to show the status of a DB Connection.
tion Status TION
_STATUS
Status Connection _eDBC_CONNEC- Enumeration data type to show the status of a DB
Status TION Connection
_STATUS _DBC_CONNECTION_STATUS
_CLOSED(0): Closed
_DBC_CONNECTION_STATUS
_CONNECTED(1) : Connected
_DBC_CONNECTION_STATUS
_DBC_CONNECTION_STATUS_DISCONNECT-
ED(2): Disconnected (Disconnected due to a net-
work failure while the DB is connected.)
Connected- Connected TIME Total time when the DB is connected.
Time Time
Disconnected- | Disconnected | TIME Total time when the DB is disconnected due to an
Time Time error.
ExecCnt Number of DINT Number of times when an SQL statement was exe-
Normal Exe- cuted normally in the DB Connection.
cutions
FailedCnt Number of Er- | DINT Number of times when an SQL statement execution
ror Execu- failed in the DB Connection.
tions
DBRespTime DB Response | TIME Time since an SQL statement is sent from the CPU
Time Unit until the SQL execution result is returned from
the CPU Unit when an SQL statement is executed.
This is stored only when a normal response is re-
turned from the DB. If an instruction execution time-
out occurred, the DB Response Time is not stored
when the instruction execution is completed (i.e.
when the Error output variable changes from
FALSE to TRUE). (The previous DB Response
Time is held.) The new DB Response Time is stor-
ed when a normal response is returned from the DB
after the instruction execution timeout.
SpoolDataCnt | Number of INT Number of SQL statements stored in the Spool
Spool Data memory for the DB Connection.
SpoolUsageR- | Spool usage | SINT Use rate of the Spool memory for the DB Connec-
ate in percentage tion. The unit is percentage (%).
ErrorDateTime | Disconnection | DATE_AND_TIME Date and time the last time the connection was dis-
Date/Time connected due to an error.
SQLSTATE SQL status STRING(8) Error code™ defined in SQL Standards (ISO/
IEC9075) for disconnection”’
ErrorCode Error Code DINT Error code? for disconnection™, which is specific to
DB vendor
ErrorMsg Error Mes- STRING(128) Error message 2 for disconnection™!, which is spe-
sage cific to DB vendor

*1.  When a network failure or an SQL Execution Error occurred
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*2.  The value may differ by unit version of the CPU Unit. The value of connection error to SQL Server was
changed in the unit version 1.08 of the CPU Units.

® SendStatus

Output

variable Meaning Data type Description
SendSta- | Send _eDBC_SEND_STA- Enumeration data type that shows transmission status of the
tus Status TUS SQL statement to DB

_DBC_SEND_INIT(0): Initial status
_DBC_SEND_UNSENT(1): SQL statement unsent
_DBC_SEND_SENDING(2): Sending SQL statement
_DBC_SEND_SPOOLED(3): SQL statement spooled
_DBC_SEND_COMPLETE(4): SQL statement transmission
completed

I Common Variables Used in NJ/NX-series Instructions

Input Variable

Meaning

Data type Description

Execute Execute | BOOL The instruction is executed when Execute changes to TRUE.
Ou.tput Meaning L] Description

variable type

Done Done BOOL Shows whether the instruction is normally completed.
TRUE: Normally completed
FALSE: Terminated due to an error, being executed or execution conditions
not satisfied

Busy Executing | BOOL Shows whether the instruction is being executed.
TRUE: Being executed
FALSE: Not being executed

Error Error BOOL Shows whether the instruction is terminated due to an error.
TRUE: Terminated due to an error
FALSE: Terminated due to an error, being executed or execution conditions
not satisfied

ErrorlD Error WORD Contains the error code when the instruction is terminated due to an error.

Code WORD#16#0 indicates normal execution.

I System-defined Variables Related to DB Connection Service

Variables

Meaning

Data type Description

_DBC_Status

Status

DB Connection Service _sDBC_STATUS | System-defined variable that shows the status of

the DB Connection Service.

Refer to 3-5-4 System-defined Variables on page 3 - 26 for details of the system-defined variables.
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7 DB Connection Instructions

DB _Connect (Establish DB Con-
nection)

The DB_Connect instruction connects to a specified DB.

FB/FU
Instruction Name N Graphic expression ST expression
DB_Connect | Establish DB | FB DB_Connect_instance DB_Connect_instance(Execute,
Connection DB Connect DBConnectionName, Done,
- Busy, Error, ErrorlD, DBConnec-
— Execute Done —— tion);
— DBConnectionName Busy ——
Error ——
ErrorlD [—
DBConnection [——

Note The DB_Connect_instance is an instance of DB_Connect instruction, which is declared as a variable.

Variables

I Input Variable

Input variable Meaning Data type Valid range Unit | Default Description
Execute Execute BOOL TRUE or FALSE - FALSE | Specify the execution
condition.
DBConnection- | DB Connec- | STRING | 17 bytes max. (in- - v Specify a DB Connection
Name tion name cluding the final name set on Sysmac Stu-
NULL character) dio.
I Output Variable

ou"::::a"- Meaning | Data type Valid range Unit Description

Done Done BOOL TRUE or FALSE - TRUE when the instruction is normally
completed.

Busy Executing | BOOL TRUE or FALSE --- TRUE when the instruction is being exe-
cuted.

Error Error BOOL TRUE or FALSE -—- TRUE when the instruction is terminated
due to an error.

ErrorlD Error Code | WORD 16#0000 to Contains the error code when an error

16#FFFF occurs.
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Output vari-

able Meaning | Data type Valid range Unit Description
DBConnec- | DB Con- DWORD | 16#00000000 to -—- Outputs a DB Connection.
tion nection 16#FFFFFFFF Specify this DB Connection in DB_Crea-

teMapping, DB_Insert, DB_Update,
DB_Select, DB_Delete, and DB_Close

instructions.
Related System-defined Variables
Name Meaning | Data type Description
_EIP_EtnOnlineS- | Online BOOL Status of the communications function of the built-in EtherNet/IP

port.
TRUE: Can be used.
FALSE: Cannot be used.

Related Error Codes

5::: Meaning Description
0406 hex | lllegal Data Position Speci- | When the DBConnectionName input variable is a text string consisting of NULL
fied characters (16#00) only.
0410 hex | Text String Format Error A space character is included in the text string specified for the
DBConnectionName input variable.
When the DBConnectionName input variable does not end in NULL.
041D hex | Too Many Instructions More than 32 DB Connection Instructions were executed at the same time.
Executed at the Same
Time
3000 hex | DB Connection Service The instruction was executed when the DB Connection Service was not running.
not Started
3002 hex | DB Connection Service The instruction was executed after the DB Connection Service was shut down or
Shutdown or Shutting while the DB Connection Service was being shut down.
Down
3003 hex | Invalid DB Connection When the DB Connection name specified in the DBConnectionName input varia-
Name ble is not set in any DB Connection Settings.
3004 hex | DB Connection Rejected The DB set in the DB Connection Settings rejected the connection.
3005 hex | DB Connection Failed The DB Connection Service cannot communicate with the DB due to a network
failure or other factors.
The address set in the DB Connection Settings is wrong.
3006 hex | DB Connection Already When a same-name DB Connection is already established.
Established
3007 hex | Too Many DB Connections | When the maximum number of connections that can be established at the same
time is exceeded.
3008 hex | Invalid DB Connection The instruction was executed for the same connection at the same time.
3013 hex | DB Connection Service Er- | The instruction was executed while the DB Connection Service was stopped due
ror Stop to an error.
3015 hex | DB Connection Service In- | The instruction was executed while the initialization processing of the DB Con-
itializing nection Service was in progress.
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(uonosuuoy gq ys!igeis3) 3osuuoy 9a

N

sa|qele)\ paulep-walsig pareey



7 DB Connection Instructions

Function

This instruction is used to connect to the DB specified in the DBConnectionName input variable.
The DB Connection name is set in the DB Connection Settings on Sysmac Studio.
When this instruction is normally completed (i.e. when the Done output variable changes to TRUE),

a DB Connection is established and a value is output to the DBConnection output variable. This value
is used to specify a DB Connection in some instructions described below.

Precautions for Correct Use

» Execution of this instruction is continued until processing is completed even if the value of Execute
changes to FALSE or the execution time exceeds the task period. The value of Done changes to
TRUE when processing is completed. Use this to confirm normal completion of processing.

» Refer to "Using this Section" of the NJ/NX-series Instructions Reference Manual (Cat. No. W502) for
a timing chart for Execute, Done, Busy, and Error.

» This instruction cannot be used on an event task. A compiling error will occur.

 This instruction can be used only for the built-in EtherNet/IP port of an NJ/NX-series CPU Unit. It is
impossible to connect to a DB via an EtherNet/IP Unit connected to an NJ/NX-series CPU Unit.

« The DB Connection created by this instruction is closed in the following cases.

a) When a DB_Close or DB_Shutdown instruction is executed.
b) When the operating mode of the Controller is changed from RUN mode to PROGRAM mode.
¢) When the DB Connection Service is stopped.

» The number of DB Connections that can be established at the same time is up to three for NX701-1
[J20 and NJ501-JJ20 and only one for NX102-1J20 and NJ101-J[120.

* When the DB Connection Service was started in Test Mode, this instruction is completed normally
without connecting to the DB actually.

* When a same-name DB Connection is already established, the already-established DB Connection
is output to the DBConnection output variable.

» An error occurs for this instruction in the following cases. Error will be TRUE.

a) When the instruction was executed when the DB Connection Service was not running.

b) When the instruction was executed while the initialization processing of the DB Connection Serv-
ice was in progress.

c) When the instruction was executed while the DB Connection Service was stopped due to an er-
ror.

d) When the instruction was executed after the DB Connection Service was shut down or while the
DB Connection Service was being shut down.

e) When the DB Connection name specified in the DBConnectionName input variable is not set in
any DB Connection Settings.

f) When the DBConnectionName input variable is a text string consisting of NULL characters
(16#00) only.

g) A space character is included in the text string specified for the DBConnectionName input varia-
ble.

h) When the DBConnectionName input variable does not end in NULL.

i) When the connection could not be established because the address set in the DB Connection
Settings was wrong.

i)  When the DB set in the DB Connection Settings rejected the connection.
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7 DB Connection Instructions

k) When the DB Connection Service cannot communicate with the DB due to a network failure or
other causes.

[) When the instruction was executed for the same connection at the same time.

m) When a same-name DB Connection is already established.

n) When the maximum number of connections that can be established at the same time is exceed-
ed.

0) When more than 32 DB Connection Instructions were executed at the same time.

Sample Programming

Refer to the sample programming that is provided for the DB_Update instruction.
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DB Close (Close DB Connection)

The DB_Close instruction closes the connection with the DB established by a DB_Connect (Establish
DB Connection) instruction.

FB/FU
Instruction Name N Graphic expression ST expression
DB _Close | Close DB FB DB_Close_instance DB_Close_instance (Execute,
Connection DB_Close DBConnection, Done, Busy, Error,
ErrorID);
— Execute Done
— DBConnection Busy ——
Error —
ErrorlD ——

Note The DB_Close_instance is an instance of DB_Close instruction, which is declared as a variable.

Variables

I Input Variable

Inpu;l\; aria- Meaning | Data type Valid range Unit Default Description

Execute Execute BOOL TRUE or FALSE -—- FALSE Specify the execution
condition.

DBConnec- | DB Con- DWORD | 16#00000000 to 16#00000000 | Specify the DB connec-

tion nection 16#FFFFFFFF tion established by a
DB_Connect instruction.

I Output Variable

Outi}:a)::evar- Meaning | Data type Valid range Unit Description

Done Done BOOL TRUE or FALSE - TRUE when the instruction is normally
completed.

Busy Executing | BOOL TRUE or FALSE --- TRUE when the instruction is being execut-
ed.

Error Error BOOL TRUE or FALSE - TRUE when the instruction is terminated
due to an error.

ErrorlD Error Code | WORD 16#0000 to --- | Contains the error code when an error oc-

16#FFFF curs.
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Related System-defined Variables

Name Meaning

Data type

Description

_EIP_EtnOnlineS-
ta

Online

BOOL

Status of the communications function of the built-in EtherNet/IP
port.

TRUE: Can be used.

FALSE: Cannot be used.

Related Error Codes

Error code Name Meaning

041D hex | Too Many Instructions Exe- More than 32 DB Connection Instructions were executed at the same time.
cuted at the Same Time

3000 hex DB Connection Service not The instruction was executed when the DB Connection Service was not run-
Started ning.

3002 hex DB Connection Service Shut- | The instruction was executed after the DB Connection Service was shut
down or Shutting Down down or while the DB Connection Service was being shut down.

3008 hex Invalid DB Connection When the value of the DBConnection input variable is invalid or the specified

DB Connection is already closed.

3013 hex DB Connection Service Error | The instruction was executed while the DB Connection Service was stopped
Stop due to an error.

3015 hex DB Connection Service Initial- | The instruction was executed while the initialization processing of the DB
izing Connection Service was in progress.

Function

This instruction is used to close the DB Connection specified in the DBConnection input variable.

Precautions for Correct Use

NJ/NX-series Database Connection CPU Units User’s Manual (W527)

Execution of this instruction is continued until processing is completed even if the value of Execute
changes to FALSE or the execution time exceeds the task period. The value of Done changes to
TRUE when processing is completed. Use this to confirm normal completion of processing.

Refer to "Using this Section" of the NJ/NX-series Instructions Reference Manual (Cat. No. W502) for
a timing chart for Execute, Done, Busy, and Error.

This instruction cannot be used on an event task. A compiling error will occur.

When the DB Connection Service was started in Test Mode, this instruction is completed normally
without connecting to the DB actually.

An error occurs for this instruction in the following cases. Error will be TRUE.

a) When the instruction was executed when the DB Connection Service was not running.

b) When the instruction was executed while the initialization processing of the DB Connection Serv-

ice was in progress.

c) When the instruction was executed while the DB Connection Service was stopped due to an er-

ror.

d) When the instruction was executed after the DB Connection Service was shut down or while the
DB Connection Service was being shut down.
e) When the value of the DBConnection input variable is invalid or the specified DB Connection is

already closed.

f)  When more than 32 DB Connection Instructions were executed at the same time.
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Sample Programming

Refer to the sample programming that is provided for the DB_Update instruction.
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DB CreateMapping (Create DB
Map)

The DB_CreateMapping instruction creates a mapping from a DB Map Variable to a table of a DB.

Instruction Name FB::U Graphic expression ST expression
DB_Create- Create DB | FB DB_CreateMapping_instance DB_CreateMapping_instance (Ex-
Mapping Map DB_CreateMapping ecute, DBConnection, TableName,

MapVar, SQLType, Done, Busy,
— | Execute Done ™| Error, ErrorID);
— ] DBConnection Busy ——
— | TableName Error ——
— MapVar ErrorlD ——
—1 SQLType

Note The DB_CreateMapping_instance is an instance of DB_CreateMapping instruction, which is declared as a
variable.

Variables

(dep gq ayeaun) buiddepaealn ga

7
I Input Variable
Input vari- . . . . §>
able Meaning Data type Valid range Unit Default Description g
(]
Execute Execute | BOOL TRUE or FALSE - FALSE Specify the execu- ¢
tion condition.
DBConnec- | DB Con- | DWORD 16#00000000 to --- 16#00000000 | Specify the DB con-
tion nection 16#FFFFFFFF nection established
by a DB_Connect in-
struction.
TableName | Table STRING Depends on the data ” Specify a table
Name type.”! name in the DB.
MapVar DB Map | Structure, Depends on the data Specify a structure
Variable | Structure ar- | type. variable defined for
ray (entire ar- accessing the DB.
ray)
SQLType SQL type | _eDBC _DBC_SQLTYPE - 0 Specify a type of
_SQLTYPE _INSERT(1): INSERT SQL command for
_DBC_SQLTYPE the variable to map.
_UPDATE(2): UPDATE
_DBC_SQLTYPE
_SELECT(3): SELECT

*1.  When the database is case sensitive, specify the table name as shown below.
When connecting to MySQL, enclose the table name in single-byte backquotes.
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Example: "TableName1®
When connecting to other databases, enclose the table name in single-byte double quotes.
Example: “TableName1”

I Output Variable

Output var-
“ igll;lev Meaning | Data type Valid range Unit Description

Done Done BOOL TRUE or FALSE - TRUE when the instruction is normally
completed.

Busy Executing | BOOL TRUE or FALSE - TRUE when the instruction is being execut-
ed.

Error Error BOOL TRUE or FALSE - TRUE when the instruction is terminated
due to an error.

ErrorlD Error Code | WORD 16#0000 to --- Contains the error code when an error oc-

16#FFFF curs.
Related System-defined Variables
Name Meaning | Data type Description
_EIP_EtnOnlineS- | Online BOOL Status of the communications function of the built-in EtherNet/IP

ta

port.
TRUE: Can be used.
FALSE: Cannot be used.

Related Error Codes

Error
code

Meaning

Description

0400 hex

Input Value Out of
Range

A value that is not defined as an enumerator was specified in the
SQLType input variable.

0406 hex

lllegal Data Position
Specified

The TableName input variable is a text string consisting of NULL charac-
ters (16#00) only.

0410 hex

Text String Format Error

A space character is included in the text string specified for the
TableName input variable.

041B hex

Data Capacity Exceed-
ed

The maximum number of DB Map Variables for which a mapping can be
created is exceeded.

041D hex

Too Many Instructions
Executed at the Same
Time

More than 32 DB Connection Instructions were executed at the same
time.

3000 hex

DB Connection Service
not Started

The instruction was executed when the DB Connection Service was not
running.

3002 hex

DB Connection Service
Shutdown or Shutting
Down

The instruction was executed after the DB Connection Service was shut
down or while the DB Connection Service was being shut down.

3008 hex

Invalid DB Connection

When the value of the DBConnection input variable is invalid or the
specified DB Connection is already closed.
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Error

Meanin Description
code ng Pt

3009 hex | Invalid DB Map Variable | The data type of the variable specified in the MapVar input variable is not
a structure.

A derivative data type is included as a member of the structure variable
specified in the MapVar input variable.

The DB Map Variable specified in the MapVar input variable is a struc-
ture array though INSERT or UPDATE is specified for the SQL Type.

300B hex | SQL Execution Error The executed SQL statement resulted in an error in the DB.

3011 hex | DB Connection Discon- | The DB Connection Service cannot communicate with the DB due to a
nected Error Status network failure or other causes.

3013 hex | DB Connection Service | The instruction was executed while the DB Connection Service was stop-
Error Stop ped due to an error.

3015 hex | DB Connection Service | The instruction was executed while the initialization processing of the DB
Initializing Connection Service was in progress.

Function

This instruction is used to map the table specified in the TableName input variable with a DB Map Vari-
able specified in the MapVar input variable.

You need to execute this instruction before executing a DB_Insert, DB_Update, or DB_Select instruc-
tion.

Specify the type of SQL command for the variable to map in the SQLType input variable. For example,
specify _DBC_SQLTYPE_INSERT to insert the values of the DB Map Variable to the table using a
DB_Insert instruction.

Precautions for Correct Use

» Execution of this instruction is continued until processing is completed even if the value of Execute
changes to FALSE or the execution time exceeds the task period. The value of Done changes to
TRUE when processing is completed. Use this to confirm normal completion of processing.

* Refer to "Using this Section" of the NJ/NX-series Instructions Reference Manual (Cat. No. W502) for
a timing chart for Execute, Done, Busy, and Error.

» This instruction cannot be used on an event task. A compiling error will occur.

* When the DB Connection Service was started in Test Mode, this instruction is completed normally
without connecting to the DB actually.

» Refer to 7-2-1 DB Connection Service Specifications on page 1 - 5 for the number of DB Map Varia-
bles for which you can create a mapping. However, even if the number of DB Map Variables has not
reached the upper limit, an instruction error (Data Capacity Exceeded) will occur when any of the
following condition is met.

a) When the total number of members of structures used as data type of DB Map Variables in all
DB Connections exceeds 10,000 members

* An error occurs for this instruction in the following cases. Error will be TRUE.

a) The instruction was executed when the DB Connection Service was not running.

b) The instruction was executed while the initialization processing of the DB Connection Service
was in progress.

c) The instruction was executed while the DB Connection Service was stopped due to an error.

d) The instruction was executed after the DB Connection Service was shut down or while the DB
Connection Service was being shut down.

NJ/NX-series Database Connection CPU Units User’s Manual (W527) 7-15

(dep gq ayeaun) buiddepaealn ga

N

uonound



7 DB Connection Instructions

e) When the value of the DBConnection input variable is invalid or the specified DB Connection is
already closed.

f) The TableName input variable is a text string consisting of NULL characters (16#00) only.

g) A space character is included in the text string specified for the TableName input variable.

h) The data type of the variable specified in the MapVar input variable is not a structure.

i) A derivative data type is included as a member of the structure variable specified in the MapVar
input variable.

i) The DB Map Variable specified in the MapVar input variable is a structure array though INSERT
or UPDATE is specified for the SQL Type.

k) A value that is not defined as an enumerator was specified in the SQLType input variable.

I) The executed SQL statement resulted in an error in the DB.

m) The DB Connection Service cannot communicate with the DB due to a network failure or other
causes.

n) The maximum number of DB Map Variables for which a mapping can be created is exceeded.

0) More than 32 DB Connection Instructions were executed at the same time.

Sample Programming

Refer to the sample programming that is provided for the DB_Update instruction.
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7 DB Connection Instructions

DB Insert (Insert DB Record)

The DB_Insert instruction inserts values of a DB Map Variable to a table of the connected DB as a

record.
FB/FU
Instruction Name N Graphic expression ST expression
DB _Insert | Insert DB FB DB_Insert_instance DB_Insert_instance (Execute,
Record DBConnection, MapVar, TimeOut,
DB_Insert
- Done, Busy, Error, ErrorID, Send-
—1 Execute Done — Status);
— 1 DBConnection Busy [—
—— MapVar Error [
— 1 TimeOut ErrorlD [
SendStatus |——

Note The DB_Insert_instance is an instance of DB_Insert instruction, which is declared as a variable.

Variables

(p1028y g@ Mesu|) pasu| ga

I Input Variable

Name Meaning | Data type Valid range Unit Default Description 7
Execute Execute BOOL TRUE or FALSE - FALSE Specify the execution condi-
tion. s
DBCon- DB Con- | DWORD | 16#00000000 to --- | 16#00000000 | Specify the DB connection §>
nection nection 16#FFFFFFFF established by a DB_Con- 8
nect instruction.
MapVar DB Map Structure | Depends on the da- | --- - Specify the DB Map Variable
Variable ta type. mapped by a DB_Create-
Mapping instruction.
TimeOut Timeout TIME T#0s, T#0.05s to T#0s Specify the time to detect
T#180s timeout.
When T#0s is specified,
timeout is not monitored.

I Output Variable

Name Meaning Data type Valid range Unit Description
Done Done BOOL TRUE or FALSE | --- TRUE when the instruction is
normally completed.
Busy Executing | BOOL TRUE or FALSE | --- | TRUE when the instruction is
being executed.
Error Error BOOL TRUE or FALSE | --- TRUE when the instruction is
terminated due to an error.
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Name Meaning Data type Valid range Unit Description
ErrorlD Error Code | WORD 16#0000 to Contains the error code when
16#FFFF an error occurs.
SendSta- | Send Sta- | _eDBC_SEND_STA- Depends onthe |-- | Outputs the progress of trans-
tus tus TUS data type. mission of the SQL statement.
Related System-defined Variables
Name Meaning | Data type Description
_EIP_EtnOnlineS- | Online BOOL Status of the communications function of the built-in EtherNet/IP

ta

port.
TRUE: Can be used.
FALSE: Cannot be used.

Related Error Codes

Error
code

Meaning

Description

0400 hex

Input Value Out of
Range

The value of the TimeOut input variable is outside the valid range.

041D hex

Too Many Instructions
Executed at the Same
Time

More than 32 DB Connection Instructions were executed at the same
time.

3000 hex

DB Connection Service
not Started

The instruction was executed when the DB Connection Service was not
running.

3002 hex

DB Connection Service
Shutdown or Shutting
Down

The instruction was executed after the DB Connection Service was shut
down or while the DB Connection Service was being shut down.

3008 hex

Invalid DB Connection

When the value of the DBConnection input variable is invalid or the
specified DB Connection is already closed.

300A hex

DB Map Variable Un-
registered

The variable specified in the MapVar input variable has not been map-
ped by a DB_CreateMapping instruction.

300B hex

SQL Execution Error

The executed SQL statement resulted in an error in the DB.

The combination of data types is not listed in the table of data type cor-
respondence between NJ/NX-series Controllers and database and the
data type cannot be converted.

300C hex

Spool Capacity Exceed-
ed

The SQL statement cannot be stored in the Spool memory because its
capacity is exceeded.

3011 hex

DB Connection Discon-
nected Error Status

The DB Connection Service cannot communicate with the DB due to a
network failure or other causes.

3012 hex

DB Connection Instruc-
tion Execution Timeout

The instruction was not completed within the time specified in the Time-
Out input variable.

3013 hex

DB Connection Service
Error Stop

The instruction was executed while the DB Connection Service was
stopped due to an error.

3014 hex

Data Already Spooled

The SQL statement was spooled because one or more SQL statements
are already stored in the Spool memory.

3015 hex

DB Connection Service
Initializing

The instruction was executed while the initialization processing of the
DB Connection Service was in progress.
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7 DB Connection Instructions

5:;: Meaning Description
3016 hex | DB in Process The instruction was executed before completion of the DB’s processing
for the DB Connection Instruction Execution Timeout that occurred for
the previous DB_Insert, DB_Update, DB_Select, or DB_Delete instruc-
tion.
Function

This instruction is used to insert the values of the DB Map Variable specified in the MapVar input varia-
ble to the table mapped by a DB_CreateMapping instruction as a record.

When the Spool function is enabled and the DB records cannot be updated due to a network failure or
other causes, the SQL statement is stored in the Spool memory. In these cases,
_DBC_SEND_SPOOLED is set in the SendStatus output variable and the instruction is terminated
due to an error.

When the DB records cannot be updated within the time specified in the TimeOut input variable (DB
Connection Instruction Execution Timeout) When the DB records cannot be updated within the time
specified in the TimeOut input variable (DB Connection Instruction Execution Timeout) When the
Spool function is enabled, the SQL statement is stored in the Spool memory in the following cases. In
these cases, DBC SEND_SPOOLED is set in the SendStatus output variable and the instruction is
terminated due to an error (DB Connection Instruction Execution Timeout).

(p1028y gq Mesu)) pesul ga

When the Spool function is enabled, the SQL statement is stored in the Spool memory in the following
cases. In these cases, DBC SEND_ SPOOLED is set in the SendStatus output variable and the in-
struction is terminated due to an error.

N

If an instruction error (SQL Execution Error) occurs when the Spool function is enabled, the transmit-
ted SQL statement itself can be the cause of the SQL Execution Error. Therefore, the SQL statement
is not stored in the Spool memory because the SQL Execution Error may occur again when the SQL
statement is resent.

uonound

When the Spool capacity for each DB Connection is exceeded by spooling the SQL statement, this
instruction is terminated due to an error (Spool Capacity Exceeded).

Precautions for Correct Use

» Execution of this instruction is continued until processing is completed even if the value of Execute
changes to FALSE or the execution time exceeds the task period. The value of Done changes to
TRUE when processing is completed. Use this to confirm normal completion of processing.

» Refer to "Using this Section" of the NJ/NX-series Instructions Reference Manual (Cat. No. W502) for
a timing chart for Execute, Done, Busy, and Error.

» This instruction cannot be used on an event task. A compiling error will occur.

« If the values cannot be registered to the DB, for example, because the SQL statement is invalid, this
instruction is terminated due to an error without storing the SQL statement into the Spool memory.

* When the DB Connection Service was started in Test Mode, this instruction is completed normally
without executing the INSERT operation for the DB actually.
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* When the error code is 300B hex (SQL Execution Error), you can get the detailed information of the
SQL Execution Error by executing a DB_GetConnectionStatus instruction.

* The measurement error of timeout is +50 ms for a 100-column record when the percentage of task
execution time is 50% as a guide. However, the measurement error varies according to the percent-
age of task execution time and the number of columns.

* When two or more DB Connection Instructions are executed for a DB Connection at the same time,
the DB Connection Service executes the instructions one by one. The measurement of timeout for
the second and later instructions is started when the instruction is executed by the DB Connection
Service, not when the Execute input variable is changed to TRUE. Therefore, the time from when
the Execute input variable is changed to TRUE to when the timeout occurs for the instruction is lon-
ger than the time set for the timeout.

« If a value of a DB Map Variable is changed before the DB Connection Instruction is actually execut-
ed, the new value may be used when the DB Connection Instruction is executed. When changing a
value of a DB Map Variable, write the user program so that the value is changed after confirming
completion of the DB Connection Instruction.

* An error occurs for this instruction in the following cases. Error will be TRUE.

a) When the instruction was executed when the DB Connection Service was not running.

b) When the instruction was executed while the initialization processing of the DB Connection Serv-
ice was in progress.

c) When the instruction was executed while the DB Connection Service was stopped due to an er-
ror.

d) When the instruction was executed after the DB Connection Service was shut down or while the
DB Connection Service was being shut down.

e) When the value of the DBConnection input variable is invalid or the specified DB Connection is
already closed.

f) The variable specified in the MapVar input variable has not been mapped by a DB_CreateMap-
ping instruction.

g) The value of the TimeOut input variable is outside the valid range.

h) The executed SQL statement resulted in an error in the DB.

i) The combination of data types is not listed in the table of data type correspondence between
NJ/NX-series Controllers and database and the data type cannot be converted.

i) The DB Connection Service cannot communicate with the DB due to a network failure or other
causes.

k) When one or more SQL statements are already stored in the Spool memory.

I) The SQL statement cannot be stored in the Spool memory because its capacity is exceeded.

m) The instruction was not completed within the time specified in the TimeOut input variable.

n) When the instruction was executed before completion of the DB’s processing for the DB Con-
nection Instruction Execution Timeout that occurred for the previous DB_Insert, DB_Update,
DB_Select, or DB_Delete instruction.

o) When more than 32 DB Connection Instructions were executed at the same time.

Sample Programming

Refer to the sample programming that is provided for the DB_Update instruction.

7-20 NJ/NX-series Database Connection CPU Units User’s Manual (W527)



7 DB Connection Instructions

DB _Update (Update DB Record)

The DB_Update (Update DB Record) instruction updates the values of a record of a table with the val-
ues of a DB Map Variable.

FB/FU
Instruction Meaning N Graphic expression ST expression
DB_Update | Update DB FB DB_Update_instance DB_Update_instance (Execute,
R DB tion, MapVar, Wh
ecord DB_Update ' Connection, MapVar, ere,
TimeOut, Done, Busy, Error, Error-
— Execute Done ID, RecCnt, SendStatus);
— | DBConnection Busy
—| MapVar Error [
— Where ErrorlD [
—| TimeOut RecCnt |
SendStatus |——

Note The DB_Update_instance is an instance of DB_Update instruction, which is declared as a variable.

Variables
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I Input Variable !
Name Meaning | Data type Valid range Unit Default Description s
Execute | Execute BOOL TRUE or FALSE --- | FALSE Specify the execution condi- ;f!’
tion. &
DBCon- DB Con- | DWORD | 16#00000000 to --- 16#00000000 | Specify the DB connection
nection nection 16#FFFFFFFF established by a DB_Con-
nect instruction.
MapVar DB Map Structure | Depends on the data | --- - Specify the DB Map Varia-
Variable type. ble mapped by a DB_Crea-
teMapping instruction.
Where Retrieval | STRING | 1986 bytes max. (in- | --- " Specify a text string that ex-
Condi- cluding the final presses retrieval conditions
tions NULL character)'! (WHERE clause).
(‘WHERE’ is not included.)
TimeOut | Timeout TIME T#0s, T#0.05s to -—-- | T#Os Specify the time to detect
T#180s timeout.
When T#0s is specified,
timeout is not monitored.

*1.  When the database is case sensitive, specify the table name as shown below.
When connecting to MySQL, enclose the table name in single-byte backquotes.
Example: "ColumnA’
When connecting to other databases, enclose the table name in single-byte double quotes.
Example: “ColumnA”
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I Output Variable

v(:l:it:;te Meaning Data type Valid range Unit Description
Done Done BOOL TRUE or FALSE --- TRUE when the instruction is
normally completed.
Busy Executing BOOL TRUE or FALSE - TRUE when the instruction is
being executed.
Error Error BOOL TRUE or FALSE - TRUE when the instruction is
terminated due to an error.
ErrorlD Error Code | WORD 16#0000 to --- Contains the error code
16#FFFF when an error occurs.
RecCnt Number of | DINT 0to 2147483647 --- Contains the number of re-
Records cords that were updated.
SendStatus | Send Sta- | _eDBC_SEND_STA- Depends on the Outputs the progress of
tus TUS data type. transmission of the SQL
statement.
Related System-defined Variables
Name Meaning | Data type Description
_EIP_EtnOnlineS- | Online BOOL Status of the communications function of the built-in EtherNet/IP

ta

port.
TRUE: Can be used.
FALSE: Cannot be used.

Related Error Codes

Error

code Meaning Description
0400 hex | Input Value Out of Range The value of the TimeOut input variable is outside the valid range.
041D hex | Too Many Instructions Exe- | More than 32 DB Connection Instructions were executed at the same time.
cuted at the Same Time
3000 hex | DB Connection Service not | The instruction was executed when the DB Connection Service was not run-
Started ning.
3002 hex | DB Connection Service The instruction was executed after the DB Connection Service was shut down
Shutdown or Shutting or while the DB Connection Service was being shut down.
Down
3008 hex | Invalid DB Connection When the value of the DBConnection input variable is invalid or the specified
DB Connection is already closed.
300A hex | DB Map Variable Unregis- | The variable specified in the MapVar input variable has not been mapped by a
tered DB_CreateMapping instruction.
300B hex | SQL Execution Error The executed SQL statement resulted in an error in the DB.
The combination of data types is not listed in the table of data type correspond-
ence between NJ/NX-series Controllers and database and the data type cannot
be converted.
300C hex | Spool Capacity Exceeded The SQL statement cannot be stored in the Spool memory because its capacity
is exceeded.
300E hex | Invalid Retrieval Conditions | The Where input variable is a text string consisting of NULL characters (16#00)
only.
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i::; Meaning Description
3011 hex | DB Connection Disconnect- | The DB Connection Service cannot communicate with the DB due to a network
ed Error Status failure or other causes.
3012 hex | DB Connection Instruction | The instruction was not completed within the time specified in the TimeOut input
Execution Timeout variable.
3013 hex | DB Connection Service Er- | The instruction was executed while the DB Connection Service was stopped
ror Stop due to an error.
3014 hex | Data Already Spooled The SQL statement was spooled because one or more SQL statements are al-
ready stored in the Spool memory.
3015 hex | DB Connection Service Ini- | The instruction was executed while the initialization processing of the DB Con-
tializing nection Service was in progress.
3016 hex | DB in Process The instruction was executed before completion of the DB’s processing for the
DB Connection Instruction Execution Timeout that occurred for the previous
DB_lInsert, DB_Update, DB_Select, or DB_Delete instruction.
Function

This instruction is used to update the values of the records retrieved from the table mapped by a
DB_CreateMapping instruction according to the retrieval conditions specified in the Where input varia-
ble (WHERE clause) with the values of a DB Map Variable specified in the MapVar input variable.

The records to update are retrieved according to the retrieval conditions specified in the Where input
variable (WHERE clause). The Where input variable is expressed as a text string.

The text string in the Where input variable cannot consist of NULL characters (16#00) only. In that
case, the instruction is terminated due to an error.

When using single quotes in the WHERE clause, use the escape character ($’).

Refer to the NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501) for the escape charac-
ter.

Refer to the manual of the database for the format of the WHERE clause.

Specify the retrieval conditions by the following values in the Where input variable.

Example 1: Update the values of the records where the value of a specific column is equal to or greater than the
specified value.
Update the values of records where the value of ColumnA (unsigned integer) is 1234 or greater.
“ColumnA” >= 1234’
SQL statement to create: UPDATE TableProduct SET “ColumnA” =<Value>, “ColumnB” =<Value>
Where “ColumnA” >= 1234
Example 2: Update the values of the records where the value of a specific column starts with the specified text
string.
Update the values of records where the value of ColumnB (text string) starts with ‘ABC’.
"“ColumnB” LIKE $'ABC%$"
SQL statement to create: UPDATE TableProduct SET “ColumnA” =<value>, “ColumnB” =<value>
Where “ColumnB” LIKE 'ABC%’
Example 3: Update the values of the records where the value of a specific column is equal to or greater than the
value of the specified variable.
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7 DB Connection Instructions

Update the values of records where the value of ColumnA (unsigned integer) is equal to or greater than
the specified variable.

Specified value: UINTVar := 1234;

Input parameter in the Where clause: WhereCond_Update := CONCAT(‘$"ColumnA$” >=*,
UINT_TO_STRING(UINTVar));

SQL statement to create: UPDATE TableProduct SET “ColumnA” =<Value>, “ColumnB” =<Value>
Where “ColumnA” >= 1234

When the Spool function is enabled and the DB records cannot be updated due to a network failure or
other causes, the SQL statement is stored in the Spool memory. In these cases,

_DBC _SEND_SPOOLED is set in the SendStatus output variable and the instruction is terminated

due to an error.

When the Spool function is enabled and the DB records cannot be updated within the time specified in
the TimeOut input variable, the SQL statement is stored in the Spool memory. In these cases,

_DBC_SEND_SPOOLED is set in the SendStatus output variable and the instruction is terminated

due to an error (DB Connection Instruction Execution Timeout).

If an instruction error (SQL Execution Error) occurs when the Spool function is enabled, the transmit-
ted SQL statement itself can be the cause of the SQL Execution Error, for example, due to a retrieval
condition setting error. Therefore, the SQL statement is not stored in the Spool memory because the
SQL Execution Error may occur again when the SQL statement is resent.

When the Spool capacity for each DB Connection is exceeded by spooling the SQL statement, this
instruction is terminated due to an error (Spool Capacity Exceeded).

Precautions for Correct Use

» Execution of this instruction is continued until processing is completed even if the value of Execute
changes to FALSE or the execution time exceeds the task period. The value of Done changes to
TRUE when processing is completed. Use this to confirm normal completion of processing.

» Refer to "Using this Section" of the NJ/NX-series Instructions Reference Manual (Cat. No. W502) for
a timing chart for Execute, Done, Busy, and Error.

» This instruction cannot be used on an event task. A compiling error will occur.

» This instruction cannot be executed without specifying the retrieval conditions.

« If the values cannot be registered to the DB, for example, because the SQL statement is invalid, this
instruction is terminated due to an error without storing the SQL statement into the Spool memory.

» When the DB Connection Service was started in Test Mode, this instruction is completed normally
without executing the UPDATE operation for the DB actually.

» When the error code is 300B hex (SQL Execution Error), you can get the detailed information of the
SQL Execution Error by executing a DB_GetConnectionStatus instruction.

* The measurement error of timeout is +50 ms for a 100-column record when the percentage of task
execution time is 50% as a guide. However, the measurement error varies according to the percent-
age of task execution time and the number of columns.

* When two or more DB Connection Instructions are executed for a DB Connection at the same time,
the DB Connection Service executes the instructions one by one. The measurement of timeout for
the second and later instructions is started when the instruction is executed by the DB Connection
Service, not when the Execute input variable is changed to TRUE. Therefore, the time from when
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the Execute input variable is changed to TRUE to when the timeout occurs for the instruction is lon-

ger than the time set for the timeout.

+ If a value of a DB Map Variable is changed before the DB Connection Instruction is actually execut-
ed, the new value may be used when the DB Connection Instruction is executed. When changing a
value of a DB Map Variable, write the user program so that the value is changed after confirming
completion of the DB Connection Instruction.

» An error occurs for this instruction in the following cases. Error will be TRUE.

a) When the instruction was executed when the DB Connection Service was not running.

b) When the instruction was executed while the initialization processing of the DB Connection Serv-
ice was in progress.

c) When the instruction was executed while the DB Connection Service was stopped due to an er-
ror.

d) When the instruction was executed after the DB Connection Service was shut down or while the
DB Connection Service was being shut down.

e) When the value of the DBConnection input variable is invalid or the specified DB Connection is
already closed.

f) The variable specified in the MapVar input variable has not been mapped by a DB_CreateMap-
ping instruction.

g) The Where input variable is a text string consisting of NULL characters (16#00) only.

h) The value of the TimeOut input variable is outside the valid range.

i) The executed SQL statement resulted in an error in the DB.

j) The combination of data types is not listed in the table of data type correspondence between
NJ/NX-series Controllers and database and the data type cannot be converted.

k) The DB Connection Service cannot communicate with the DB due to a network failure or other
causes.

[) The SQL statement cannot be stored in the Spool memory because its capacity is exceeded.

m) When one or more SQL statements are already stored in the Spool memory.

n) The instruction was not completed within the time specified in the TimeOut input variable.

o) When the instruction was executed before completion of the DB’s processing for the DB Con-
nection Instruction Execution Timeout that occurred for the previous DB_Insert, DB_Update,
DB_Select, or DB_Delete instruction.

p) When more than 32 DB Connection Instructions were executed at the same time.

Sample Programming

This section gives sample programming for the following operations.
* Insert production data into a specified DB when the trigger variable changes to TRUE.
» Update production data in a specified DB when the trigger variable changes to TRUE.

I DB Connection Settings and Data Type Definition

The minimum settings necessary for the sample programming are shown below.

® DB Connection Settings

DB Connection name: MyDatabase1
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@ Structure Data Type Definition

Name Data type
PRODUCTION_INSERT STRUCT
Name STRING[256]
LotNo STRING[32]
Status STRING[8]
ProductionDate DATE
Name Data type
PRODUCTION_UPDATE STRUCT
Status STRING[8]
FinishTime DATE_AND_TIME

I Ladder Diagram

® Main Variables

Name Data type Initial value Comment

_DBC_Status _sDBC_STATUS - System-defined variable that shows the status of the DB
Connection Service

DB_Connect_instance | DB_Connect -—- Instance of DB_Connect instruction

MyDB1 DWORD - This variable is assigned to the DBConnection output varia-
ble from DB_Connect_instance.

Trigger_Connect BOOL FALSE Variable used as a trigger for establishing a DB Connection

RS_Connect_instance | RS - Instance of RS instruction

Operating_Connect BOOL FALSE The DB_Connect instruction is executed when this variable
is TRUE.

Operatingend_Connect | BOOL FALSE This variable changes to TRUE when the DB_Connect in-
struction is completed.

DB_CreateMapping DB_CreateMap- --- Instance of DB_CreateMapping instruction

_Insert_instance ping

MapVar_Insert PRODUCTION This variable is assigned to the MapVar input variable to

_INSERT DB_CreateMapping_Insert_instance.

DB_Insert_instance DB_Insert - Instance of DB_Insert instruction

Name STRING[256] ‘WORKO001’ | Production information: Product name

LotNo UINT 1234 Production information: Lot number

Trigger_Insert BOOL FALSE Variable used as a trigger for inserting DB records

RS Insert_instance RS - Instance of RS instruction

Operating_lInsert BOOL FALSE The DB_Insert instruction is executed when this variable is
TRUE.

OperatingEnd_Insert BOOL FALSE This variable changes to TRUE when the DB_Insert instruc-
tion is completed.

DB_CreateMapping DB_CreateMap- - Instance of DB_CreateMapping instruction

_Update_instance ping

MapVar_Update PRODUC- This variable is assigned to the MapVar input variable to

TION_UPDATE DB_CreateMapping_Update_instance.

NJ/NX-series Database Connection CPU Units User’s Manual (W527)



7 DB Connection Instructions

Name Data type Initial value Comment

WhereCond STRING[256] - This variable is assigned to the Where input variable to
DB_CreateMapping_Update_instance.

DB_Update_instance DB_Update -—- Instance of DB_Update instruction

Trigger_Update BOOL FALSE Variable used as a trigger for updating DB records

RS_Update_instance RS -—- Instance of RS instruction

Operating_Update BOOL FALSE The DB_Update instruction is executed when this variable is
TRUE.

OperatingEnd_Update | BOOL FALSE This variable changes to TRUE when the DB_Update in-
struction is completed.

DB_Close_instance DB_Close - Instance of DB_Close instruction

Trigger_Close BOOL FALSE Variable used as a trigger for closing the DB Connection

RS_Close_instance RS - Instance of RS instruction

Operating_Close BOOL FALSE The DB_Close instruction is executed when this variable is
TRUE.

Operatingend_Close BOOL FALSE This variable changes to TRUE when the DB_Close instruc-

tion is completed.

® Sample Programming

- Establish a DB Connection named MyDatabase1 and map a table with a variable.
Check the completion of DB_Connect and DB_CreateMapping instructions.

DB_CreateMapping_Update_instance.Done

OperatingEnd_Connect
)

DB_Connect_instance.Error

DB_CreateMapping_Insert_instance.Error

DB_CreateMapping_Update_instance.Error

Trigger_Connect

_DBC_Status.Run

Accept the trigger for establishing the DB Connection.
RS_Connect_instance

/

RS Operating_Connect
Set Q1 M

i

OperatingEnd_Connect — Reset1

O/

Establish the DB Connection named MyDatabase1.

Operating_Connect

DB_Connect_instance

DB_Connect
Execute Done

‘MyDatabase1” — DBConnectionName

Busy
Error
ErrorlD

DBConnection

— MyDB1

Map the variable MapVar_Insert to the table Production of the DB Connection MyDB1 for the INSERT

operation.
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7 DB Connection Instructions

DB_CreateMapping_Insert_instance

DB_Connect_instance.Done DB_CreateMapping
| | Execute Done
- MyDB1 — DBConnection Busy |—
‘Production”  TableName Error (—
MapVar_Insert { MapVar ErrorlD |—
_DBC_SQLTYPE_INSERT — sQLType

Map the variable MapVar_Update to the table Production of the DB Connection MyDB1 for the UP-
DATE operation.
DB_CreateMapping_Update_instance

DB_CreateMapping_lInsert_instance.Done DB_CreateMapping
| | Execute Done
| MyDB1 — DBConnection Busy |—
‘Production’ — TableName Error —
MapVar_Update — MapVar ErrorID |—
_DBC_SQLTYPE_UPDATE — SQLType

When the instruction is terminated due to an error, execute the error handler for the device (FaultHan-

dler_Connect).

Program the FaultHandler_Insert according to the device.
Operating_Connect DB_Connect_instance.Error

| | | | FaultHandler_Connect
[ [ EN  FaultHandler_Connect

DB_CreateMapping_Insert_instance.Error
| |
|
DB_CreateMapping_Update_instance.Error
| |
|

- Insert production data to the DB Connection MyDB1 when the variable Trigger_Insert changes to
TRUE.
Check the completion of the DB_Insert instruction.

DB_Insert_instance.Done OperatingEnd_Insert

| | e
[ U/

DB_lInsert_instance.Error

Accept the trigger for inserting DB records.
RS_Insert_instance
N RS
1T Set Q1 O
OperatingEnd_Insert —{ Reset1

Trigger_Insert Operating_Insert

Create production data to insert.
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Operating_Insert
|T| MapVar_Insert.Name := Name;
‘ R

MapVar_Insert.LotNo := UINT_TO_STRING(LotNo); ‘
MapVar_Insert.Status := 'Busy’;
MapVar_Insert.ProductionDate := DT_TO_DATE(GetTime());

Insert production data to the DB Connection MyDB1.
Set the timeout for instruction execution to 200 ms.

DB_Insert_instance
Operating_Insert DB Insert
I I Execute Done
MyDB1 — DBConnection Busy |—
MapVar_Insert — MapVar Error |—
T#200ms —f TimeOut ErrorID |—
SendStatus [—

When the instruction is terminated due to an error, execute the error handler for the device (FaultHan-
dler_Insert).
Program the FaultHandler_Connect according to the device.

Operating_Insert DB_Insert_instance.Error

| | | | 1 Go to next step when the instruction is not completed within the specified time.

o o IF DB_Insert_instance.ErrorlD = 16#3012 THEN
RETURN;

ENDIF;
/I Close the DB Connection.
Trigger_Close := TRUE;

(p1028y gq s¥epdn) a3epdnaaq

/I Error handler
FaultHandler_Insert();

7
- Update the records in the DB Connection MyDB1 when the variable Trigger Update changes to
TRUE. »
Check the completion of the DB_Update instruction. ?.T’
i
DB_Update_instance.Done OperatingEnd_Update S
| | N\ 2
[ / 3
DB_Update_instance.Error a
| |
|

Accept the trigger for updating DB records.

RS_Update_instance
Trigger_Update RS Operating_Update

[ M\
1T Set Q1 O

OperatingEnd_Update — Reset1

Create production data to update.
Create the conditions for Where clause.

NJ/NX-series Database Connection CPU Units User’s Manual (W527) 7-29



7 DB Connection Instructions

Operating_Update /I Create production data to update.
|,T\ | MapVar_Update.Status := 'OK’;
[ MapVar_Update.FinishTime := GetTime();

WhereCond := CONCAT(
lllLotNon = $Il’

'$' AND "Status" = $'Busy$"
)

/I Create conditions for Where clause. ("LotNo" = XXXX AND "Status" = 'Busy')

UINT_TO_STRING( LotNo ),

Update production data in the DB Connection MyDB1. Set the timeout for instruction execution to 500

ms.

DB_Update_instance

DB_Update
| | Execute Done

Operating_Update

[
MyDB1 — DBConnection ~ Busy|—

MapVar_Update — MapVar Error|—
WhereCond — Where ErrorlD [—
T#500ms — TimeOut RecCnt|—
SendStatus [—

When the instruction is terminated due to an error, execute the error handler for the device (FaultHan-

dler_Update).
Program the FaultHandler_Update according to the device.

Operating_Update DB_Update_instance.Error

ENDIF;

| | | | /I Go to next step when the instruction is not completed within the specified time.

I I IF DB_Insert_instance.ErrorlD = 1643012 THEN
RETURN;

/I Error handlerFaultHandler_Update();

Close the DB Connection MyDB1.
Check the completion of the DB_Close instruction.

DB_Close_instance.Done

Operatingend_Close
)

DB_Close_instance.Error

Accept the trigger for closing the DB Connection.

RS_Close_instance
Trigger_Close RS

/

Operating_Close
VR

N Set Q1
IT I
OperatingEnd_Close— Reset1

Close the DB Connection MyDB1.

DB_Close_instance
Operating_Close DB Close

| | Execute Done

/

[
MyDB1— DBConnection Busy |
Error |—

ErrorlD —
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When the instruction is terminated due to an error, execute the error handler for the device (FaultHan-
dler_Close).
Program the FaultHandler_Connect according to the device.

‘ Operating_Close = DB_Close_instance.Error ‘
| | | | FaultHandler_Close
‘ [ [ EN FaultHandler_Close ‘

(p1028y gq s¥epdn) a3epdnaaq
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I Structured Text (ST)

® Main Variables

Name Data type Initial value Comment
_DBC_Status _sDBC_STATUS | --- System-defined variable that shows the status of the DB
Connection Service
DB_Connect_instance DB_Connect - Instance of DB_Connect instruction
MyDB1 DWORD This variable is assigned to the DBConnection output varia-
ble from DB_Connect_instance.
Trigger_Connect BOOL FALSE Variable used as a trigger for establishing a DB Connection
LastTrigger_Connect BOOL FALSE Variable to retain the trigger status of the previous execution
Operating_Connect BOOL FALSE The DB_Connect instruction is executed when this variable
is TRUE.
OperatingStart_Connect | BOOL FALSE The start processing for establishing the DB Connection is
executed when this variable is TRUE.
DB_CreateMapping DB_CreateMap- Instance of DB_CreateMapping instruction
_Insert_instance ping
MapVar_Insert PRODUC- This variable is assigned to the MapVar input variable to
TION_INSERT DB_CreateMapping_Insert_instance.
DB_Insert_instance DB_Insert - Instance of DB_ Insert instruction
Name STRING[256] ‘WORKO001’ | Production information: Product name
LotNo UINT 1234 Production information: Lot number
Trigger_Insert BOOL FALSE Variable used as a trigger for inserting DB records
LastTrigger_Insert BOOL FALSE Variable to retain the trigger status of the previous execution
Operating_lInsert BOOL FALSE The DB_Insert instruction is executed when this variable is
TRUE.
OperatingStart_Insert BOOL FALSE The start processing for inserting DB records is executed
when this variable is TRUE.
DB_CreateMapping DB_CreateMap- - Instance of DB_CreateMapping instruction
_Update_instance ping
MapVar_Update PRODUC- - This variable is assigned to the MapVar input variable to
TION_UPDATE DB_CreateMapping_Update_instance.
DB_Update_instance DB_Update Instance of DB_Update instruction
WhereCond STRING[256] - This variable is assigned to the Where input variable to
DB_CreateMapping_Update_instance.
Trigger_Update BOOL FALSE Variable used as a trigger for updating DB records
LastTrigger_Update BOOL FALSE Variable to retain the trigger status of the previous execution
Operating_Update BOOL FALSE The DB_Update instruction is executed when this variable is
TRUE.
OperatingStart_Update | BOOL FALSE The start processing for updating DB records is executed
when this variable is TRUE.
DB_Close_instance DB_Close Instance of DB_Close instruction
Trigger_Close BOOL FALSE Variable used as a trigger for closing the DB Connection
LastTrigger_Close BOOL FALSE Variable to retain the trigger status of the previous execution
Operating_Close BOOL FALSE The DB_Close instruction is executed when this variable is
TRUE.
OperatingStart_Close BOOL FALSE The start processing for closing the DB Connection is exe-

cuted when this variable is TRUE.
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Name Data type Initial value Comment

Stage INT Variable that shows the status of the DB Connection

® Sample Programming

// - Establish a DB Connection named MyDatabasel and map a table with a variable.

// Start the sequence when the variable Trigger Connect changes to TRUE.
IF ( (Trigger Connect=TRUE)

AND (LastTrigger Connect=FALSE)

AND ( DBC Status.Run=TRUE) ) THEN
OperatingStart Connect := TRUE;
Operating Connect := TRUE;
END IF;

LastTrigger Connect:=Trigger Connect;

// Sequence start processing
IF (OperatingStart Connect=TRUE) THEN
// Initialize the instances of the applicable DB Connection Instructions.

DB Connect instance( Execute:=FALSE );

DB CreateMapping Insert instance(

(p1028y 9@ eepdn) eepdn—ga

Execute := FALSE,
MapVar := MapVar Insert,
SQLType := DBC SQLTYPE INSERT
)i 7
DB CreateMapping Update instance(
Execute := FALSE, g
MapVar := MapVar Update, .%
-
SQLType := DBC SQLTYPE UPDATE 3
- - - Q
)i g
2
)
@
Stage := INT#1;
OperatingStart Connect := FALSE;
END IF;

// Establish the DB Connection named MyDatabesel

// Map the variable MapVar Insert to the table Production of the DB Connection
MyDBl for the INSERT operation.

// Map the variable MapVar Update to the table Production of the DB Connection
MyDBl for the UPDATE operation.

IF (Operating_Connect:TRUE) THEN

CASE Stage OF

1 : // Establish the DB Connection

DB Connect instance (

Execute TRUE,

DBConnectionName 'MyDatabasel',
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DBConnection => MyDB1
) 7

IF (DB Connect instance.Done=TRUE) THEN
Stage := INT#2; // Normal end

END_ IF;

IF (DB _Connect instance.Error=TRUE) THEN
Stage := INT#99; // Error

END IF;

2 : // Map the DB table with the variable

DB CreateMapping Insert instance(

Execute = TRUE,

DBConnection := MyDB1,

TableName := 'Production',
MapVar := MapVar Insert,
SQLType := DBC_SQLTYPE INSERT

)

DB CreateMapping Update instance (

Execute := TRUE,
DBConnection := MyDB1,
TableName := 'Production',
MapVar = MapVar Update,
SQLType = DBC SQLTYPE UPDATE
)i
IF ( (DB CreateMapping Insert instance.Done=TRUE)
AND (DB CreateMapping Update instance.Done=TRUE) ) THEN

Operating Connect:=FALSE; // Normal end

END IF;
IF ( (DB CreateMapping Insert instance.Error=TRUE)
OR (DB CreateMapping Update instance.Error = TRUE) ) THEN
Stage := INT#99; // Error
END IF;
99

// Execute the error handler.

// Program the error hander (FaultHandler Connect) according to the device
FaultHandler Connect();
Operating Connect := FALSE;

END_CASE;
END_TIF;

// - Insert production data to DB Connection MyDBl when the variable Trigger
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Insert changes to TRUE.

// Start the sequence when the variable Trigger Insert changes to TRUE.
IF ( (Trigger Insert=TRUE) AND (LastTrigger Insert=FALSE) ) THEN
OperatingStart Insert := TRUE;
Operating Insert := TRUE;
END IF;

LastTrigger Insert := Trigger Insert;

// Sequence start processing
IF (OperatingStart Insert=TRUE) THEN
// Initialize the instance of the applicable DB Connection Instruction.

DB Insert instance( Execute:=FALSE, MapVar:=MapVar Insert );

// Create production data to insert.

MapVar Insert.Name := Name; o
w

MapVar Insert.LotNo := UINT TO STRING(LotNo) ; lc
S

MapVar Insert.Status := 'Busy'; S
MapVar Insert.ProductionDate := DT TO DATE (GetTime( )); %
T

%

a2

OperatingStart Insert := FALSE; g
END IF; ;’
o

(2]

o

=

&

// Insert production data to the DB Connection MyDBl. Set the timeout for instructi

on execution to 200 ms.

N

IF (Operating Insert=TRUE) THEN

// Insert records

DB Insert instance ( %)
)

Execute = TRUE, 3

)

DBConnection = MyDB1, )

5]

MapVar = MapVar Insert, %
TimeOut = T#200ms g
=

)i @

IF (DB _Insert instance.Done=TRUE) THEN
Operating Insert:=FALSE; // Normal end
END IF;
IF (DB Insert instance.Error=TRUE) THEN
// Go to the next step when the instruction is not completed within the spe
cified time.
IF (DB Insert instance.ErrorID = 16#3012) THEN
Operating Insert:=FALSE; // Normal end
ELSE
// Execute the error handler.

// Program the error handler (FaultHandler Insert) according to the devic

FaultHandler Insert();
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Operating Insert := FALSE;
END IF;
END IF;
END IF;

// - Update the records in the DB Connection MyDBl when the variable Trigger Up
date changes to TRUE.

// Start the sequence when the variable Trigger Update changes to TRUE.
IF ( (Trigger Update=TRUE) AND (LastTrigger Update=FALSE) ) THEN
OperatingStart Update := TRUE;
Operating Update := TRUE;
END IF;

LastTrigger Update := Trigger Update;

// Sequence start processing
IF (OperatingStart Update=TRUE) THEN
// Initialize the instance of the applicable DB Connection Instruction.

DB Update instance( Execute:=FALSE, MapVar:=MapVar Update );

// Create production data to update.

MapVar Update.Status := 'OK';
MapVar Update.FinishTime := GetTime();
// Create the conditions for Where clause. ("LotNo" = XXXX AND "Status" = 'Bu
sy')
WhereCond := CONCAT (
'"LotNo" = $'"',

UINT TO STRING( LotNo ),
'S' AND "Status" = $'BusyS$''
)i

OperatingStart Update := FALSE;
END IF;

// Update production data in the DB Connection MyDBl. Set the timeout for instr
uction execution to 200 ms.
IF (Operating Update=TRUE) THEN
// Update records
DB Update instance (

Execute := TRUE,
DBConnection := MyDB1,
MapVar := MapVar Update,
Where := WhereCond,
TimeOut := T#200ms );

IF (DB Update instance.Done=TRUE) THEN
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Operating Update:=FALSE; // Normal end
END IF;
IF (DB Update instance.Error=TRUE) THEN
// Go to the next step when the instruction is not completed within the spe
cified time.
IF (DB Update instance.ErrorID = 16#3012) THEN
Operating Update:=FALSE; // Normal end
ELSE
// Execute the error handler.
// Implement the error handler (FaultHandler Update) according to the dev
ice.
FaultHandler Update();
Operating Update := FALSE;
END IF;
END IF;
END IF;

// - Close the DB Connection “MyDB1”.

// Start the sequence when the variable Trigger Close changes to TRUE.

(p1028y 9@ eepdn) eepdn—ga

IF ( (Trigger Close=TRUE) AND (LastTrigger Close=FALSE) ) THEN
OperatingStart Close := TRUE;
Operating Close := TRUE;
END IF;
LastTrigger Close := Trigger Close; 7
// Sequence start processing »
IF (OperatingStart Close=TRUE) THEN .%
// Initialize the instance of the applicable DB Connection Instruction. %
DB Close instance( Execute:=FALSE ); %
:
OperatingStart Close := FALSE; 8-
END IF;

// Close the DB Connection “MyDB1”.
IF (Operating Close=TRUE) THEN
// Close the DB Connection.

DB Close instance( Execute:=TRUE, DBConnection:=MyDBl );

IF (DB _Close instance.Done=TRUE) THEN
Operating Close := FALSE; // Normal end
END IF;
IF (DB Close instance.Error=TRUE) THEN
// Execute the error handler.
// Program the error handler (FaultHandler Close) according to the device.

FaultHandler Close();
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Operating Close := FALSE;
END IF;
END IF;
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DB_Select (Retrieve DB Record)

The DB_Select instruction retrieves records from a table to a DB Map Variable.

FB/FU
Instruction Name N Graphic expression ST expression
DB_Select | Retrieve FB DB_Select_instance DB_Select_instance (Execute,
DB Record DB_Select DBConnection, Where, Sort, Time-
Out, MapVar, Done, Busy, Error, Er-
— Execute Done rorlD, RecCnt, SelectedCnt);
—— DBConnection Busy [
—— Where Error
— Sort ErrorlD
— TimeOut RecCnt ——
SelectedCnt ——
MapVar

Note The DB_Select_instance is an instance of DB_Select instruction, which is declared as a variable.

(p1028y 9@ ens3ay) 10918S™ 9a

Variables
7
I Input Variable _
W)
Name Meaning | Data type Valid range Unit Default Description ;f!’
Execute | Execute BOOL TRUE or FALSE - FALSE Specify the execution condi- &
tion.
DBCon- DB Con- | DWORD | 16#00000000 to - 16#00000000 | Specify the DB connection
nection nection 16#FFFFFFFF established by a DB_Con-
nect instruction.
Where Retrieval | STRING | 1986 bytes max. (in- | --- " Specify a text string that ex-
Condi- cluding the final NULL presses retrieval conditions
tions character)”! (WHERE clause).
(‘WHERE’ is not included.)
Sort Sort Con- | STRING | 1986 bytes max. (in- | --- " Specify a text string that ex-
ditions cluding the final NULL presses sort conditions
character)"! (ORDER BY clause). (‘OR-
DER BY’ is not included.)
TimeOut | Timeout TIME T#0s, T#0.05s to - T#0s Specify the time to detect
T#180s timeout.
When T#0s is specified,
timeout is not monitored.

*1.  When the database is case sensitive, specify the table name as shown below.
When connecting to MySQL, enclose the table name in single-byte backquotes.
Example: "ColumnA’
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When connecting to other databases, enclose the table name in single-byte double quotes.

Example: “ColumnA”

I In-out Variables

Name Meaning Data type Valid range Unit Description
MapVar | DB Map Vari- | Structure, Depends on the - Specify the DB Map Variable map-
able Structure array (entire | data type. ped by a DB_CreateMapping in-
array) struction.
I Output Variable
Name Meaning Data type Valid range Unit Description
Done Done BOOL TRUE or FALSE - TRUE when the instruction is normally
completed.
Busy Executing BOOL TRUE or FALSE - TRUE when the instruction is being
executed.
Error Error BOOL TRUE or FALSE --- TRUE when the instruction is terminat-
ed due to an error.
ErrorlD Error Code WORD 16#0000 to --- Contains the error code when an error
16#FFFF occurs.
RecCnt Number of Re- | DINT 0 to 65535 - Contains the number of records that
cords were retrieved to the DB Map Variable.
Selec- Number of Re- | DINT 0to 2147483647 - Total number of records retrieved ac-
tedCnt trieved Re- cording to the retrieval conditions.
cords

Related System-defined Variables

Name Data type
_EIP_EtnOnlineS- | Online BOOL Status of the communications function of the built-in EtherNet/IP
ta port.

TRUE: Can be used.
FALSE: Cannot be used.

Meaning Description

Related Error Codes

E::: Meaning Description

0400 hex | Input Value Out of Range | The value of the TimeOut input variable is outside the valid range.

041D hex | Too Many Instructions More than 32 DB Connection Instructions were executed at the same time.
Executed at the Same
Time

3000 hex | DB Connection Service not | The instruction was executed when the DB Connection Service was not running.
Started

3002 hex | DB Connection Service The instruction was executed after the DB Connection Service was shut down or
Shutdown or Shutting while the DB Connection Service was being shut down.
Down
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5::: Meaning Description
3008 hex | Invalid DB Connection When the value of the DBConnection input variable is invalid or the specified DB
Connection is already closed.
300A hex | DB Map Variable Unregis- | The variable specified in the MapVar input variable has not been mapped by a
tered DB_CreateMapping instruction.
300B hex | SQL Execution Error The executed SQL statement resulted in an error in the DB.
The retrieved record contains a column whose value is NULL.
The combination of data types is not listed in the table of data type correspond-
ence between NJ/NX-series Controllers and database and the data type cannot
be converted.
300E hex | Invalid Retrieval Condi- The Where input variable is a text string consisting of NULL characters (16#00)
tions only.
3011 hex | DB Connection Discon- The DB Connection Service cannot communicate with the DB due to a network
nected Error Status failure or other causes.
3012 hex | DB Connection Instruction | The instruction was not completed within the time specified in the TimeOut input
Execution Timeout variable.
3013 hex | DB Connection Service Er- | The instruction was executed while the DB Connection Service was stopped due
ror Stop to an error.
3014 hex | Data Already Spooled This instruction cannot be executed because one or more SQL statements are
already stored in the Spool memory.
3015 hex | DB Connection Service Ini- | The instruction was executed while the initialization processing of the DB Con-
tializing nection Service was in progress.
3016 hex | DB in Process The instruction was executed before completion of the DB'’s processing for the
DB Connection Instruction Execution Timeout that occurred for the previous
DB_Insert, DB_Update, DB_Select, or DB_Delete instruction.
Function
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This instruction is used to retrieve records from a table mapped by a DB_CreateMapping instruction
into the DB Map Variable specified in the MapVar in-out variable.

Define the DB Map Variable as an array when you want to retrieve more than one record.

The number of records retrieved to the DB Map Variable is output to the RecCnt output variable. The
number of records retrieved according to the retrieval conditions is output to the SelectedCnt output
variable.

The relationship between the number of array elements in the DB Map Variable and the number of
records in the RecCnt and SelectedCnt output variables is described below.

[When the number of array elements of the DB Map Variable is equal to or smaller than (<) the number
of retrieved records]

The records up to the maximum number of elements in the DB Map Variable are output.

For example, in the case where 30 records are retrieved for the DB Map Variable with 10 array ele-
ments, the records from MapVar[0] to MapVar[9] are retrieved. The value of RecCnt will be 10 and the
value of SelectedCnt will be 30 in this case.

[When the number of array elements of the DB Map Variable is bigger than (>) the number of retrieved
records]

The records up to the number of elements of the retrieved records are output. For the later elements,
the records are not retrieved, but the previous values are retained.
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For example, in the case where 3 records are retrieved for the DB Map Variable with 10 array ele-
ments, the records from MapVar[0] to MapVar[2] are retrieved. The values of MapVar[3] to MapVar[9]
do not change. The value of RecCnt will be 3 and the value of SelectedCnt will be 3 in this case.

The records are retrieved according to the retrieval conditions specified in the Where input variable
(WHERE clause). The Where input variable is expressed as a text string.

The text string in the Where input variable cannot consist of NULL characters (16#00) only. In that
case, the instruction is terminated due to an error.

Specify the sort conditions in the Sort input variable (ORDER BY clause) to sort out the retrieved re-
cords. The Sort input variable is expressed as a text string.

When the sort conditions are specified, the records are contained in the DB Map Variable in the order
specified by the sort conditions.

When the sort conditions are not specified, the output order to the DB Map Variable depends on the
specifications of the DB type to connect.

When using single quotes in the WHERE and SORT clauses, use the escape character ($').

Refer to the NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501) for the escape charac-
ter.

Refer to the manual of the database for the format of the WHERE and SORT clauses.

Specify the retrieval conditions by the following values in the Where input variable.

Example 1: Retrieve the values of the records where the value of a specific column is equal to or greater than
the specified value.

Update the values of records where the value of ColumnA (unsigned integer) is 1234 or greater.

“ColumnA” >= 1234’

SQL statement to create: SELECT FROM TableProduct Where “ColumnA” = 1234
Example 2: Retrieve the records where the values of specific two columns are within the specified range.

Retrieve the records where the value of ColumnA (unsigned integer) is bigger than 1000 and the value of

ColumnB (unsigned integer) is smaller than 2000.

“ColumnA” > 1000 AND “ColumnB” < 2000’

SQL statement to create: SELECT FROM TableProduct Where “ColumnA” > 1000 AND “ColumnB” < 2000
Example 3: Retrieve the values of the records where the value of a specific column is equal to or greater than
the value of the specified variable.

Retrieve the values of records where the value of ColumnA (unsigned integer) is equal to or greater than the

specified variable.

Specified value: UINTVar := 1234;

Input parameter in the Where clause: WhereCond_Select := CONCAT(‘$"ColumnA$” >= ",

UINT_TO_STRING(UINTVar));

SQL statement to create: SELECT FROM TableProduct Where “ColumnA” = 1234

Specify the sort conditions in the Sort input variable by the following values.

Example: Retrieve the records sorted by the values of two columns.

Sort the values of ColumnA in ascending order and values of ColumnB in descending order.
"ColumnA” ASC, “ColumnB” DESC'
SQL statement to create: SELECT FROM TableProduct ORDER BY “ColumnA” ASC, “ColumnB” DESC
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Precautions for Correct Use

» Execution of this instruction is continued until processing is completed even if the value of Execute
changes to FALSE or the execution time exceeds the task period. The value of Done changes to
TRUE when processing is completed. Use this to confirm normal completion of processing.

* Refer to "Using this Section" of the NJ/NX-series Instructions Reference Manual (Cat. No. W502) for
a timing chart for Execute, Done, Busy, and Error.

» This instruction cannot be used on an event task. A compiling error will occur.

» This instruction cannot be executed without specifying the retrieval conditions.

* When no record is retrieved as the execution result of this instruction, the values of the RecCnt and
SelectedCnt output variables are both 0 and the instruction is normally completed.

» Even if the number of array elements of the DB Map Variable does not match the number of re-
trieved records as the execution result of this instruction, the instruction is also normally completed.

* When the DB Connection Service was started in Test Mode, this instruction is normally ended with-
out executing the SELECT operation for the DB actually. No values are stored in the DB Map Varia-
ble specified in the MapVar in-out variable and 0 is output to both the RecCnt and SelectedCnt out-
put variables.

» Even if the specified number of bytes in STRING data is shorter than the table data, this instruction
is normally ended.

Example: When 12 characters are contained in a table column and data type of the correspond-
ing member of the DB Map Variable is STRING[11], this instruction can retrieve only up to 11
characters, but will be normally ended.

* When the error code is 300B hex (SQL Execution Error), you can get the detailed information of the
SQL Execution Error by executing a DB_GetConnectionStatus instruction.

* The measurement error of timeout is +50 ms for a 100-column record when the percentage of task
execution time is 50% as a guide. However, the measurement error varies according to the percent-
age of task execution time and the number of columns.

* When two or more DB Connection Instructions are executed for a DB Connection at the same time,
the DB Connection Service executes the instructions one by one. The measurement of timeout for
the second and later instructions is started when the instruction is executed by the DB Connection
Service, not when the Execute input variable is changed to TRUE. Therefore, the time from when
the Execute input variable is changed to TRUE to when the timeout occurs for the instruction is lon-
ger than the time set for the timeout.
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 An error occurs for this instruction in the following cases. Error will be TRUE.
a) When the instruction was executed when the DB Connection Service was not running.
b) When the instruction was executed while the initialization processing of the DB Connection Serv-

s 19941070 10} suonNedald

ice was in progress.

c) When the instruction was executed while the DB Connection Service was stopped due to an er-
ror.

d) When the instruction was executed after the DB Connection Service was shut down or while the
DB Connection Service was being shut down.

e) When the value of the DBConnection input variable is invalid or the specified DB Connection is
already closed.

f) The value of the TimeOut input variable is outside the valid range.

g) The variable specified in the MapVar input variable has not been mapped by a DB_CreateMap-
ping instruction.

h) The executed SQL statement resulted in an error in the DB.

i)  When the data types cannot be converted between NJ/NX-series Controllers and database
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i) The DB Connection Service cannot communicate with the DB due to a network failure or other
causes.

k) When one or more SQL statements are already stored in the Spool memory.

I) The instruction was not completed within the time specified in the TimeOut input variable.

m) When the instruction was executed before completion of the DB’s processing for the DB Con-
nection Instruction Execution Timeout that occurred for the previous DB_Insert, DB_Update,
DB_Select, or DB_Delete instruction.

n) When more than 32 DB Connection Instructions were executed at the same time.

Sample Programming

Refer to the sample programming that is provided for the DB_Delete instruction.
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7 DB Connection Instructions

DB _ Delete (Delete DB Record)

The DB_Delete instruction deletes the records that match the conditions from a specified table.

Instruction Name FB'{IFU Graphic expression ST expression
DB_Delete | Delete DB FB DB_Delete_instance DB_Delete_instance (Execute,
Record DB_Delete DBConnection, TableName, Where,
TimeOut, Done, Busy, Error, Error-
| Execute Done ™™ | |p, RecCnt);
| DBConnection Busy ——
—— TableName Error [
— Where ErrorlD [
—1 TimeOut RecCnt [

Note The DB_Delete_instance is an instance of DB_Delete instruction, which is declared as a variable.

Variables
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I Input Variable

Name Meaning | Data type Valid range Unit Default Description 7
Execute Execute BOOL TRUE or FALSE -—- FALSE Specify the execution con-
dition. <
DBCon- DB Con- | DWORD | 16#00000000 to 16#00000000 | Specify the DB connection §
nection nection 16#FFFFFFFF established by a DB_Con- o
nect instruction.
Table- Table STRING | Depends on the data | --- " Specify a table name in the
Name Name type. DB.
Where Retrieval | STRING | 1,986 bytes max. (in- | --- " Specify a text string that
Condi- cluding the final expresses retrieval condi-
tions NULL character)™’ tions (WHERE clause).
(‘WHERE’ is not included.)
TimeOut Timeout TIME T#0s, T#0.05s to --- T#0s Specify the time to detect
T#180s timeout.

When T#0s is specified,
timeout is not monitored.

*1.  When the database is case sensitive, specify the column name as shown below.
When connecting to MySQL, enclose the table name in single-byte backquotes.
Example: "ColumnA®
When connecting to other databases, enclose the table name in single-byte double quotes.
Example: “ColumnA”
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I Output Variable

Name Meaning Data type Valid range Unit Description

Done Done BOOL TRUE or FALSE - TRUE when the instruction is normally
completed.

Busy Executing BOOL TRUE or FALSE - TRUE when the instruction is being exe-
cuted.

Error Error BOOL TRUE or FALSE --- TRUE when the instruction is terminated
due to an error.

ErrorID | Error Code WORD 16#0000 to 16#FFFF | --- Contains the error code when an error oc-
curs.

RecCnt | Number of Re- | DINT 0 to 2147483647 --- Contains the number of records that were

cords deleted.
Related System-defined Variables
Name Meaning | Data type Description
_EIP_EtnOnlineS- | Online BOOL Status of the communications function of the built-in EtherNet/IP

ta

port.
TRUE: Can be used.
FALSE: Cannot be used.

Related Error Codes

E::: Meaning Description
0400 hex | Input Value Out of Range The value of the TimeOut input variable is outside the valid range.
0406 hex | lllegal Data Position Speci- The TableName input variable is a text string consisting of NULL characters
fied (16#00) only.
0410 hex | Text String Format Error A space character is included in the text string specified for the TableName
input variable.
041D hex | Too Many Instructions Exe- More than 32 DB Connection Instructions were executed at the same time.
cuted at the Same Time
3000 hex | DB Connection Service not The instruction was executed when the DB Connection Service was not run-
Started ning.
3002 hex | DB Connection Service Shut- | The instruction was executed after the DB Connection Service was shut
down or Shutting Down down or while the DB Connection Service was being shut down.
3008 hex | Invalid DB Connection When the value of the DBConnection input variable is invalid or the specified
DB Connection is already closed.
300B hex | SQL Execution Error The executed SQL statement resulted in an error in the DB.
300E hex | Invalid Retrieval Conditions The Where input variable is a text string consisting of NULL characters
(16#00) only.
3011 hex | DB Connection Disconnected | The DB Connection Service cannot communicate with the DB due to a net-
Error Status work failure or other causes.
3012 hex | DB Connection Instruction The instruction was not completed within the time specified in the TimeOut in-
Execution Timeout put variable.
3013 hex | DB Connection Service Error | The instruction was executed while the DB Connection Service was stopped
Stop due to an error.
3014 hex | Data Already Spooled This instruction cannot be executed because one or more SQL statements
are already stored in the Spool memory.
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Error

code Meaning Description
3015 hex | DB Connection Service Initi- | The instruction was executed while the initialization processing of the DB
alizing Connection Service was in progress.
3016 hex | DB in Process The instruction was executed before completion of the DB’s processing for

the DB Connection Instruction Execution Timeout that occurred for the previ-
ous DB_Insert, DB_Update, DB_Select, or DB_Delete instruction.

Function

This instruction is used to delete the records that match the conditions specified in the Where input
variable from the table specified in the TableName input variable.

The records to delete are retrieved according to the retrieval conditions specified in the Where input
variable (WHERE clause). The Where input variable is expressed as a text string.

The text string in the Where input variable cannot consist of NULL characters (16#00) only. In that
case, the instruction is terminated due to an error.

When using single quotes in the WHERE clause, use the escape character ($').

Refer to the NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501) for the escape charac-
ter.

Refer to the manual of the database for the format of the WHERE clause.

Specify the retrieval conditions in the Where input variable by the following values.
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Example: Delete the records where either of the values of the specified two columns is equal to the specified

value.
Delete the records where the value of ColumnA (unsigned integer) is equal to 1000 or the value of ColumnB 7
(unsigned integer) is equal to 2000
”ColumnA” = 1000 OR “ColumnB” = 2000’
SQL statement to create: DELETE FROM TableProduct Where “ColumnA” = 1000 OR “ColumnB” = 2000 u
>
%».

Precautions for Correct Use

» Execution of this instruction is continued until processing is completed even if the value of Execute
changes to FALSE or the execution time exceeds the task period. The value of Done changes to
TRUE when processing is completed. Use this to confirm normal completion of processing.

» Refer to "Using this Section" of the NJ/NX-series Instructions Reference Manual (Cat. No. W502) for
a timing chart for Execute, Done, Busy, and Error.

+ This instruction cannot be used on an event task. A compiling error will occur.

+ This instruction cannot be executed without specifying the retrieval conditions.

* When the DB Connection Service was started in Test Mode, this instruction is normally ended with-
out executing the DELETE operation for the DB actually.

* When the error code is 300B hex (SQL Execution Error), you can get the detailed information of the
SQL Execution Error by executing a DB_GetConnectionStatus instruction.

* The measurement error of timeout is +50 ms for a 100-column record when the percentage of task
execution time is 50% as a guide. However, the measurement error varies according to the percent-
age of task execution time and the number of columns.

* When two or more DB Connection Instructions are executed for a DB Connection at the same time,
the DB Connection Service executes the instructions one by one. The measurement of timeout for
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the second and later instructions is started when the instruction is executed by the DB Connection
Service, not when the Execute input variable is changed to TRUE. Therefore, the time from when
the Execute input variable is changed to TRUE to when the timeout occurs for the instruction is lon-
ger than the time set for the timeout.

* An error occurs for this instruction in the following cases. Error will be TRUE.

a)
b)

c)

d)

When the instruction was executed when the DB Connection Service was not running.

When the instruction was executed while the initialization processing of the DB Connection Serv-
ice was in progress.

When the instruction was executed while the DB Connection Service was stopped due to an er-
ror.

When the instruction was executed after the DB Connection Service was shut down or while the
DB Connection Service was being shut down.

When the value of the DBConnection input variable is invalid or the specified DB Connection is
already closed.

The TableName input variable is a text string consisting of NULL characters (16#00) only.

A space character is included in the text string specified for the TableName input variable.

The Where input variable is a text string consisting of NULL characters (16#00) only.

The value of the TimeOut input variable is outside the valid range.

The executed SQL statement resulted in an error in the DB.

The DB Connection Service cannot communicate with the DB due to a network failure or other
causes.

When one or more SQL statements are already stored in the Spool memory.

m) The instruction was not completed within the time specified in the TimeOut input variable.

n)

0)

When the instruction was executed before completion of the DB’s processing for the DB Con-
nection Instruction Execution Timeout that occurred for the previous DB_Insert, DB_Update,
DB_Select, or DB_Delete instruction.

When more than 32 DB Connection Instructions were executed at the same time.

Sample Programming

This section gives sample programming of the following operations for Oracle database.

» Retrieve production data for the specified lot number from a DB table when the trigger variable
changes to TRUE.

» Delete the records other than the latest one if more than one record was retrieved.

I DB Connection Settings and Data Type Definition

The minimum settings necessary for the sample programming are shown below.

® DB Connection Settings

DB Connection name: MyDatabase1

@ Structure Data Type Definition

Name Data type

PRODUCTION_SELECT STRUCT

NJ/NX-series Database Connection CPU Units User’s Manual (W527)



Name STRING[256]
LotNo STRING[32]
Status STRING[8]
ProductionDate DATE

FinishTime DATE_AND_TIME

I Ladder Diagram

7 DB Connection Instructions

® Main Variables

Name Data type Initial Comment
value

_DBC_Status _sDBC_STATUS | --- System-defined variable that shows the status of the
DB Connection Service

DB_Connect_instance | DB_Connect Instance of DB_Connect instruction

MyDB1 DWORD --- This variable is assigned to the DBConnection out-
put variable from DB_Connect_instance.

LotNo UINT 1234 Variable to specify the lot number for retrieving/delet-
ing DB records

Trigger_Connect BOOL FALSE Variable used as a trigger for establishing a DB Con-
nection

RS_Connect_instance | RS Instance of RS instruction

Operating_Connect BOOL FALSE The DB_Connect instruction is executed when this
variable is TRUE.

Operatingend_Connect | BOOL FALSE This variable changes to TRUE when the DB_Con-
nect instruction is completed.

DB_CreateMapping DB_CreateMap- - Instance of DB_CreateMapping instruction

_Select_instance ping

MapVar_Select ARRAY[0..9] OF This variable is assigned to the MapVar input varia-

PRODUC- ble to DB_CreateMapping_Select_instance.
TION_SELECT

WhereCond_Select STRING[256] - This variable is assigned to the Where input variable
to DB_Select_instance.

SortCond_Select STRING[256] -—- This variable is assigned to the Sort input variable to
DB_Select_instance.

DB_Select_instance DB_Select -—- Instance of DB_Select instruction

Trigger_Select BOOL FALSE Variable used as a trigger for retrieving DB records

RS_Select_instance RS -—- Instance of RS instruction

Operating_Select BOOL FALSE The DB_Select instruction is executed when this var-
iable is TRUE.

Operatingend_Select BOOL FALSE This variable changes to TRUE when the DB_Select
instruction is completed.

WhereCond_Delete STRING[256] -—- This variable is assigned to the Where input variable
to DB_Delete_instance.

Request_Delete BOOL FALSE The DB_Delete instruction is executed when this
variable is TRUE.

DB_Delete_instance DB_Delete - Instance of DB_Delete instruction

RS_Delete_instance RS -—- Instance of RS instruction
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7 DB Connection Instructions

® Sample Programming

Name Data type Initial Comment
value

Operating_Delete BOOL FALSE The DB_Delete instruction is executed when this
variable is TRUE.

Operatingend_Delete BOOL FALSE This variable changes to TRUE when the DB_Delete
instruction is completed.

DB_Close_instance DB_Close Instance of DB_Close instruction

Trigger_Close BOOL FALSE Variable used as a trigger for closing the DB Con-
nection

RS_Close_instance RS -—- Instance of RS instruction

Operating_Close BOOL FALSE The DB_Close instruction is executed when this vari-
able is TRUE.

Operatingend_Close BOOL FALSE This variable changes to TRUE when the DB_Close
instruction is completed.

- Establish a DB Connection named MyDatabase1 and map a table with a variable.
Check the completion of DB_Connect and DB_CreateMapping instructions.

DB_CreateMapping_Select_instance.Done

Operatingend_Connect

DB_Connect_instance.Error

DB_CreateMapping_Select_instance.Error

Accept the trigger for establishing the DB Connection.
RS_Connect_instance

M
/

Trigger_Connect _DBC_Status.Run

t——

Operating_Connect

Operating_Connect

Establish the DB Connection named MyDatabase1.

RS
| Set Q1 N\
[ ] /

OperatingEnd_Connect — Reset1
DB_Connect_instance
DB_Connect
Execute Done

‘MyDatabase1’ — DBConnectionName  Busy |—

Error —

ErrorlD |—

DBConnection —MyDB1

Map the variable MapVar_Select to the table Production of the DB Connection MyDB1 for the SELECT

operation.
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DB_CreateMapping_Select_instance
DB_Connect_instance.Done DB_CreateMapping
I I Execute Done
MyDB1— DBConnection Busy (—
‘Production’ — TableName Error —
MapVar_Select— MapVar ErrorlD [—
_DBC_SQLTYPE_SELECT —{ SQLType

When the instruction is terminated due to an error, execute the error handler for the device (FaultHan-
dler_Connect).
Program the FaultHandler_Connect according to the device.

Operating_Connect DB_Connect_instance.Error

| | | | FaultHandler_Connect
[ [ EN  FaultHandle_Connect

DB_CreateMapping_Select_instance.Error
| |
|

- Retrieve records for the specified lot number from the DB Connection MyDB1 when the variable Trig-
ger_Select changes to TRUE.
Check the completion of the DB_Select instruction.

DB_Select_instance.Done OperatingEnd_Select

| | e
[ _/
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DB_Select_instance.Error

! 7

Accept the trigger for retrieving DB records.
) RS_Select_instance »
Trigger_Select RS Operating_Select g
|1\ | Set Q1 M\ S
o / ®
OperatingEnd_Select— Reset1 6-?
Create the conditions for the Where and Sort clauses. 3
)
«Q

Operating_Select
/I Create the conditions for Where clause ("LotNo" = XXXX)

I/]\ I WhereCond_Select := CONCAT( "LotNo" = $", UINT_TO_STRING( LotNo ), '$" );

/I Create the conditions for Sort clause
/I Sort the production completion time in descending order
SortCond_Select := "FinishTime" DESC";

Retrieve the records from the DB Connection MyDB1.
Timeout is not monitored for the instruction execution.
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DB_Select_instance
Operating_Select DB Select
I I Execute Done
MyDB1 — DBConnection Busy —
WhereCond_Select — Where Error —
SortCond_Select —{ Sort ErrorlD |—
T#0ms — TimeOut RecCnt —
MapVar_Select — MapVar SelectedCnt |—

When the instruction is terminated due to an error, execute the error handler for the device (FaultHan-
dler_Select).

Program the FaultHandler_Select according to the device.

Operating_Select DB_Select_instance.Error

| | | | FaultHandler_Select
[ [ EN FaultHander_Select

If two or more records were retrieved, delete the records other than the latest one.

Operating_Select DB_Select_instance.Done
| | | | /I Normal end processing

[ [ IF DB_Select_instance.SelectedCnt > 1 THEN
Request_Delete := TRUE;

END_IF;

- Delete the records other than the latest one from the DB table
Check the completion of the DB_Delete instruction.

DB_Delete _instance.Done Operatingend_Delete

| | ~
| Y

DB_Delete_instance.Error

Accept the trigger for deleting DB records.
RS_Delete_instance

Request_Delete RS Operating_Delete
|,]\ | Set Q1 ()
R O/

OperatingEnd_Delete — Reset1

Create the conditions for Where clause.

Operating_Delete N
/I Create the conditions for the Where clause (Delete the records other than the latest one)

I’[‘ I WhereCond_Delete := CONCAT( "LotNo" = $",

UINT_TO_STRING( LotNo ),

'$" AND "FinishTime" < TO_TIMESTAMP($",
DtToString( MapVar_Select[0].FinishTime),
'$' . $'YYYY-MM-DD-HH24:MI:SS.FF9$')

);

Delete records from the table Production of the DB Connection MyDB1. Timeout is not monitored for
the instruction execution.
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DB_Delete_instance

Operating_Delete DB_Delete
| | Execute Done

[
MyDB1 — DBConnection Busy |—

‘Production’ —{ TableName Error (—
WhereCond_Delete — Where ErrorID —
— TimeOut RecCnt —

Execute the normal end processing.

Operating_Delete  DB_Delete_instance.Done
| | | | // Normal end processing
[ [ Request_Delete := FALSE;

When the instruction is terminated due to an error, execute the error handler for the device (FaultHan-
dler_Delete).
Program the FaultHandler_Delete for the device.

Operating_Delete DB_Delete_instance.Error ‘

| | | | /I Error handler
‘ [ [ FaultHandler_Delete(); ‘

Request_Delete := FALSE;

- Close the DB Connection MyDB1.
Check the completion of the DB_Close instruction.
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DB_Close_instance.Done Operatingend_Close
| | M
[ W) 7
DB_Close_instance.Error
[ | %
I 3
=2
0]
Accept the trigger for closing the DB Connection. T
o
RS_Close_instance ) S
Trigger_Close RS Operating_Close g
|/]\ | Set Q1 N\ g
[ . / @
OperatingEnd_Close —{ Reset1

Close the DB Connection MyDB1.

DB_Close_instance
Operating_Close DB Close
| | Execute Done

I
MyDB1— DBConnection  Busy |—

Error |—
ErrorlD —

When the instruction is terminated due to an error, execute the error handler for the device (FaultHan-
dler_Close).
Program the FaultHandler_Connect according to the device.
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‘ Operating_Close  DB_Close_instance.Error ‘

| | | | FaultHandler_Close
‘ [ [ EN FaultHandler_Close ‘

I Structured Text (ST)

® Main Variables

Name Data type Initial Comment
value

_DBC_Status _sDBC_STATUS | --- System-defined variable that shows the status of the
DB Connection Service

DB_Connect_instance | DB_Connect - Instance of DB_Connect instruction

MyDB1 DWORD -—- This variable is assigned to the DBConnection output
variable from DB_Connect_instance.

LotNo UINT 1234 Variable to specify the lot number for retrieving/delet-
ing DB records

Trigger_Connect BOOL FALSE Variable used as a trigger for establishing a DB Con-
nection

LastTrigger_Connect | BOOL FALSE Variable to retain the trigger status of the previous ex-
ecution

Operating_Connect BOOL FALSE The DB_Connect instruction is executed when this
variable is TRUE.

OperatingStart_Con- BOOL FALSE The start processing for establishing the DB Connec-

nect tion is executed when this variable is TRUE.

DB_CreateMapping DB_CreateMap- | --- Instance of DB_CreateMapping instruction

_Select_instance ping

MapVar_Select ARRAYI0..99] OF | --- This variable is assigned to the MapVar input variable

PRODUC- to DB_CreateMapping_Select_instance.
TION_SELECT

DB_Select_instance DB_Select -—- Instance of DB_Select instruction

Trigger_Select BOOL FALSE Variable used as a trigger for retrieving DB records.

LastTrigger_Select BOOL FALSE Variable to retain the trigger status of the previous ex-
ecution

Operating_Select BOOL FALSE The DB_Select instruction is executed when this varia-
ble is TRUE.

OperatingStart_Select | BOOL FALSE The start processing for retrieving DB records is exe-
cuted when this variable is TRUE.

WhereCond_Select STRING[256] -—- This variable is assigned to the Where input variable
to DB_Select_instance.

SortCond_Select STRING[256] --- This variable is assigned to the Sort input variable to
DB_Select_instance.

DB_Delete_instance DB_Delete Instance of DB_Delete instruction

WhereCond_Delete STRING[256] -—- This variable is assigned to the Where input variable
to DB_Delete_instance.

Request_Delete BOOL FALSE The DB_Delete instruction is executed when this vari-
able is TRUE.
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Name Data type i:lt:: Comment
LastRequest_Delete BOOL FALSE Variable to retain the request status of the previous
execution
Operating_Delete BOOL FALSE The DB_Delete instruction is executed when this vari-
able is TRUE.
OperatingStart_Delete | BOOL FALSE The start processing for deleting DB records is execut-
ed when this variable is TRUE.
DB_Close_instance DB_Close Instance of DB_Close instruction
Trigger_Close BOOL FALSE Variable used as a trigger for closing the DB Connec-
tion
LastTrigger_Close BOOL FALSE Variable to retain the trigger status of the previous ex-
ecution
Operating_Close BOOL FALSE The DB_Close instruction is executed when this varia-
ble is TRUE.
OperatingStart_Close | BOOL FALSE The start processing for closing the DB Connection is
executed when this variable is TRUE.
Stage INT - Variable that shows the status of the DB Connection Ig
o
® Sample Programming %
/) T - §
// - Establish a DB Connection named MyDatabasel and map a table with a variable. g
// Start the sequence when the variable Trigger Connect changes to TRUE. ;
IF ( (Trigger Connect=TRUE) g
(=}

AND (LastTrigger Connect=FALSE)

AND ( DBC Status.Run=TRUE) ) THEN
OperatingStart Connect := TRUE; 7
Operating Connect := TRUE;
END IF; (]
N 5
LastTrigger Connect:=Trigger Connect; h=1
o
et
&
// Sequence start processing 3
3
IF (OperatingStart Connect=TRUE) THEN 3
>
@

// Initialize the instances of the applicable DB Connection Instructions.
DB Connect instance( Execute:=FALSE );

DB CreateMapping Select instance(

Execute := FALSE,
MapVar := MapVar Select,
SQLType  := DBC SQLTYPE SELECT
)i
Stage := 1;
OperatingStart Connect := FALSE;
END IF;

// Establish the DB Connection named MyDatabesel.
// Map the variable MapVar Select to the table Production of the DB Connection MyDB
1 for the SELECT operation.
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IF (Operating Connect=TRUE) THEN
CASE Stage OF
1 : // Establish the DB Connection

DB Connect instance (

Execute := TRUE,
DBConnectionName := 'MyDatabasel',
DBConnection => MyDB1

)

IF (DB Connect instance.Done=TRUE) THEN
Stage := INT#2; // Normal end

END IF;

IF (DB _Connect instance.Error=TRUE) THEN
Stage := INT#99; // Error

END IF;

2 : // Map the DB table with the variable
DB CreateMapping Select instance(

Execute = TRUE,

DBConnection := MyDB1,

TableName := 'Production',
MapVar := MapVar Select,
SQLType := DBC SQLTYPE SELECT

)

IF (DB CreateMapping Select instance.Done=TRUE) THEN
Operating Connect:=FALSE; // Normal end

END IF;

IF (DB _CreateMapping Select instance.Error=TRUE) THEN
Stage := INT#99; // Error

END IF;

99
// Execute the error handler.
// Program the error handler (FaultHandler Connect) according to the device.

FaultHandler Connect();

Operating Connect := FALSE;
END CASE;
END TF;
[/ m T oo
// - Retrieve the records for the specified lot number from the DB Connection MyDB1

// Start the sequence when the variable Trigger Select changes to TRUE.
IF ( (Trigger_Select:TRUE) AND (LastTrigger_Select:FALSE) ) THEN
OperatingStart Select := TRUE;
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Operating Select := TRUE;
END IF;
LastTrigger Select := Trigger Select;

// Sequence start processing
IF (OperatingStart Select=TRUE) THEN
// Initialize the instance of the applicable DB Connection Instruction.

DB Select instance( Execute:=FALSE, MapVar:=MapVar Select );

// Create the conditions for the Where clause ("LotNo" = XXXX).
WhereCond Select := CONCAT( '"LotNo" = $'', UINT TO STRING( LotNo ), 'S'' );

// Create the conditions for the Sort clause.

// Sort the production completion time in descending order.

SortCond Select := '""FinishTime" DESC';
OperatingStart Select := FALSE;
END IF;

// Retrieve the records from the DB Connection MyDBl. Timeout is not monitored fo
r the instruction execution.
IF (Operating Select=TRUE) THEN
// Retrieve records.

DB Select instance(

Execute := TRUE,
DBConnection := MyDB1,

Where := WhereCond Select,
Sort := SortCond Select,
MapVar := MapVar Select

) ;

IF (DB Select instance.Done=TRUE) THEN
// If two or more records were retrieved, delete the older records.
IF (DB Select instance.SelectedCnt > 1) THEN
Request Delete := TRUE;
END IF;
Operating Select:=FALSE; // Normal end
END IF;
IF (DB _Select instance.Error=TRUE) THEN
// Error handler.
// Program the error handler (FaultHandler Select) according to the device.

FaultHandler Select();
Operating Select := FALSE;

END IF;
END TF;
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7 DB Connection Instructions

// - Delete the records other than the latest one from the DB table.

// Start the sequence when the variable Trigger Delete changes to TRUE.
IF ( (Request Delete=TRUE) AND (LastRequest Delete=FALSE) ) THEN
OperatingStart Delete := TRUE;
Operating Delete := TRUE;
END IF;

LastRequest Delete := Request Delete;

// Sequence start processing
IF (OperatingStart Delete=TRUE) THEN
// Initialize the instance of the applicable DB Connection Instruction.

DB Delete instance( Execute:=FALSE );

// Create the conditions for the Where clause (delete the records other than the
latest one).
WhereCond Delete := CONCAT( '"LotNo" = §$'',
UINT TO STRING( LotNo ),
'S' AND "FinishTime" < TO_TIMESTAMP($",
DtToString( MapVar Select[0].FinishTime),
'S, $'YYYY-MM-DD-HH24:MI:SS.FF9S') '
)7
OperatingStart Delete := FALSE;
END IF;

// Delete records from the table Production of the DB Connection MyDBl. Timeout is
not monitored for the instruction execution.
IF (Operating Delete=TRUE) THEN

// Delete the records.

DB Delete instance (

Execute := TRUE,
DBConnection := MyDB1,

TableName := 'Production',
Where := WhereCond Delete

)

IF (DB Delete instance.Done=TRUE) THEN
Operating Delete :=FALSE; // Normal end
Request Delete :=FALSE;
END IF;
IF (DB Delete instance.Error=TRUE) THEN
// Execute the error handler.
// Program the error handler (FaultHandler Delete) for the device.

FaultHandler Update();

Operating Delete := FALSE;
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Request Delete :=FALSE;
END_IF;
END IF;

// - Close the DB Connection MyDBI.

// Start the sequence when the variable Trigger Close changes to TRUE.
IF ( (Trigger Close=TRUE) AND (LastTrigger Close=FALSE) ) THEN
OperatingStart Close := TRUE;
Operating Close := TRUE;
END IF;

LastTrigger Close := Trigger Close;

// Sequence start processing
IF (OperatingStart Close=TRUE) THEN
// Initialize the instance of the applicable DB Connection Instruction.

DB Close instance( Execute:=FALSE );

OperatingStart Close := FALSE;
END IF;

// Close the DB Connection MyDBI1.

(p1098y 9@ ®¥912@) @¥912d 9a

IF (Operating Close=TRUE) THEN
// Close the DB Connection.

DB Close instance( Execute:=TRUE, DBConnection:=MyDB1 ); 7
IF (DB Close instance.Done=TRUE) THEN %)
Operating Close := FALSE; // Normal end .%
END IF; %
IF (DB Close instance.Error=TRUE) THEN %
// Error handler g
// Program the error handler (FaultHandler Close) according to the device. 3

FaultHandler Close();
Operating Close := FALSE;

END IF;
END TF;
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DB ControlService (Control DB
Connection Service)

The DB_ControlService instruction starts/stops the DB Connection Service or starts/finishes recording
to the Debug Log.

FB/FU
Instruction Name N Graphic expression ST expression
DB_ControlSer- | Control DB FB DB_ControlService_instance DB_ControlService_in-
ice Connection stance (Execute, Cmd,
v . I DB_ControlService (Execu
Service Done, Busy, Error, ErrorID);
— | Execute Done
Cmd Busy [
Error [
ErrorlD

Note The DB_ControlService_instance is an instance of DB_ControlService instruction, which is declared as a
variable.

Variables

I Input Variable

Name M.e an- Data type Valid range Unit | Default De?cnp-
ing tion
Exe- Execute | BOOL TRUE or FALSE - FALSE | Specify the
cute execution
condition.
Cmd Com- _eDBC_CMD | _DBC_CMD_START(1): Start the service in 0 Specify the
mand Operation Mode command
_DBC_CMD_START_TEST(2): Start the to execute
service in Test Mode
_DBC_CMD_STOP(3): Stop the service
_DBC_CMD_DEBUGLOG_ON(4): Start re-
cording to Debug Log
_DBC_CMD_DEBUGLOG_OFF(5): Finish re-
cording to Debug Log
I Output Variable
Name | Meaning | Data type Valid range Unit Description
Done | Done BOOL TRUE or FALSE --- TRUE when the instruction is normally complet-
ed.
Busy Executing | BOOL TRUE or FALSE -—- TRUE when the instruction is being executed.
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Name | Meaning | Data type Valid range Unit Description
Error Error BOOL TRUE or FALSE TRUE when the instruction is terminated due to
an error.
ErrorlD | Error Code | WORD 16#0000 to Contains the error code when an error occurs.
16#FFFF

Related System-defined Variables

Systerfl-defmed Name Data Valid range | Unit Description
variables type
_DBC_Sta- DB Connection BOOL TRUE or --- | TRUE when the operation status of the DB
tus.ldle Service Idle Status FALSE Connection Service is Idle. Otherwise, FALSE.
_DBC_Sta- DB Connection BOOL TRUE or --- | TRUE when the DB Connection Service is
tus.Run Service Running FALSE started in Operation Mode or Test Mode.
Status FALSE when the DB Connection Service is
stopped.
_DBC_Sta- DB Connection BOOL TRUE or - TRUE when the DB Connection Service is
tus.Test Service Test Mode FALSE started in Test Mode. FALSE when the DB Con-
Status nection Service is stopped.
_DBC_Sta- DB Connection BOOL TRUE or - TRUE when the operation status of the DB
tus.Shutdown Service Shutdown FALSE Connection Service is shutdown. Otherwise,
Status FALSE.
Related Error Codes
E::; Meaning Description
0400 Input Value Out of A value that is not defined as an enumerator was specified in the Cmd input variable.
hex Range
041D Too Many Instructions | More than 32 DB Connection Instructions were executed at the same time.
hex Executed at the Same
Time
1400 SD Memory Card Ac- This instruction was executed with _DBC_CMD_DEBUGLOG_ON selected in the
hex cess Failure Cmd input variable when the SD Memory Card was not available
1401 SD Memory Card This instruction was executed with _DBC_CMD_DEBUGLOG_ON selected in the
hex Write-protected Cmd input variable when the SD Memory Card was write-protected.
3001 DB Connection Service | When this instruction was executed with  DBC_CMD_START_TEST selected in the
hex Run Mode Change Cmd input variable while the service was running in Operation Mode
Failed This instruction was executed with _DBC_CMD_START selected in the Cmd input
variable while the service was running in Test Mode.
Start of the DB Connection Service was commanded while the DB Connection Serv-
ice was being stopped.
3002 DB Connection Service | The instruction was executed after the DB Connection Service was shut down or
hex Shutdown or Shutting | while the DB Connection Service was being shut down.
Down
3013 DB Connection Service | The instruction was executed while the DB Connection Service was stopped due to
hex Error Stop an error.
3015 DB Connection Service | The instruction was executed while the initialization processing of the DB Connection
hex Initializing Service was in progress.
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7 DB Connection Instructions

Function

This instruction is used to start and stop the DB Connection Service, and start and finish recording to
the Debug Log.

When the DB can be connected, start the DB Connection Service in Operation Mode.

When there is no DB, for example, in the course of development, start the DB Connection Service in
Test Mode. In this case, the following instructions are normally completed without accessing the DB
nor executing the SQL statement actually: DB_Connect, DB_CreateMapping, DB_Insert, DB_Update,
DB_Select and DB_Delete.

When the DB Connection Service is stopped, the established connections are all closed.

When recording to the debug log is started, the detailed log for each execution of DB Connection In-
structions (such as transmitted SQL statements) is output to the Debug Log file in the SD Memory
Card.

Precautions for Correct Use

» Execution of this instruction is continued until processing is completed even if the value of Execute
changes to FALSE or the execution time exceeds the task period. The value of Done changes to
TRUE when processing is completed. Use this to confirm normal completion of processing.

» Refer to "Using this Section" of the NJ/NX-series Instructions Reference Manual (Cat. No. W502) for
a timing chart for Execute, Done, Busy, and Error.

» This instruction cannot be used on an event task. A compiling error will occur.

* When starting the DB Connection Service, confirm that the value of _DBC_Status.ldle is TRUE and
then execute this instruction. If this instruction is executed while the DB Connection Service is being
initialized, an error (DB Connection Connection Service Initializing) will occur.

* Itis impossible to change the DB Connection Service from Operation Mode to Test Mode and vice
versa while the DB Connection Service is running. Stop the service before changing the Run mode.

» The recording status of the Debug Log (i.e. whether or not to record the Debug Log) is held after the
DB Connection Service is stopped and started again.

» Besides this instruction, recording to the Debug Log is stopped in the following cases.

a) When a DB_Shutdown instruction is executed
b) When the power supply to the CPU Unit is turned OFF
c) When the SD Memory Card is taken out

» An error occurs for this instruction in the following cases. Error will be TRUE.

a) When the instruction was executed while the initialization processing of the DB Connection Serv-
ice was in progress.

b) When the instruction was executed while the DB Connection Service was stopped due to an er-
ror.

c) When the instruction was executed after the DB Connection Service was shut down or while the
DB Connection Service was being shut down.

d) When this instruction was executed with _DBC_CMD_START_TEST selected in the Cmd input
variable while the service was running in Operation Mode

e) This instruction was executed with _DBC_CMD_START selected in the Cmd input variable while
the service was running in Test Mode.

f) Start of the DB Connection Service was commanded while the DB Connection Service was be-
ing stopped.
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g) When this instruction was executed with _DBC_CMD_DEBUGLOG_ON selected in the Cmd in-
put variable when the SD Memory Card was not available or write-protected

h) A value that is not defined as an enumerator was specified in the Cmd input variable.

i)  When more than 32 DB Connection Instructions were executed at the same time.

Sample Programming

This section gives sample programming for starting recording to the Debug Log when the trigger varia-
ble changes to TRUE and finishing the recording when another trigger variable changes to FALSE.

I Ladder Diagram

® Main Variables

Name Data type Initi:LvaI- Comment

DB_ControlSer- DB_ControlSer- -—- Instance of DB_ControlService instruction

vice_instance vice

LogOn BOOL FALSE Variable used as a trigger for controlling the Debug Log

Operating BOOL FALSE The DB_ControlService instruction is executed when
this variable is TRUE.

OperatingEnd BOOL FALSE This variable changes to TRUE when the DB_Control-
Service instruction is completed.

RS_instance RS - Instance of RS instruction

MyCmd _eDBC_CMD - This variable is assigned to the Cmd input variable to
DB_ControlService_instance.

ControlSer- BOOL FALSE This variable changes to TRUE when the DB_Control-

vice_OK Service instruction is completed normally.

® Sample Programming

- Start recording to the Debug Log when the variable LogOn changes to TRUE. Finish the recording
when the variable LogOn changes to FALSE.
Check the completion of DB_ControlService instruction.

Start recording to the Debug Log.

DB_ControlService_instance.Done OperatingEnd
| | M
[ O/
DB_ControlService_instance.Error
| |
|
Accept the trigger for controlling the Debug Log.
RS_instance
LogOn Operating
RS
|/]\| Set Q1 N\
[0 . /
OperatingEnd — Reset1
LogOn
|| ]
I‘I’I
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7 DB Connection Instructions

LogOn MOVE
m EN ENO
_eDBC_CMD# DBC_CMD_DEBUGLOG_ON —| |n Out — MyCmd
Finish recording to the Debug Log.
LogOn MOVE
M EN ENO
_eDBC_CMD# DBC_CMD_DEBUGLOG_OFF—| In Out — MyCmd

Command to start/finish recording to the Debug Log.

DB_ControlService_instance

Operating

Operating DB_ControlService
| | Execute Done
] MyCmd — Cmd Busy |—
Error—
ErrorlD —

When the instruction is normally completed, change the variable ControlService_ OK to TRUE.

DB_ControlService_instance.Done

Operating

/I Normal end processing
ControlService_OK := TRUE;

DB_ControlService_instance.Error

When the instruction is terminated due to an error, change the variable ControlService_OK to FALSE.

/I Error handler

ControlService_OK := FALSE;

I Structured Text (ST)

® Main Variables

Name Data type InitiszaI- Comment

DB_ControlSer- DB_ControlService | --- Instance of DB_ControlService instruction

vice_instance

LogOn BOOL FALSE Variable used as a trigger for controlling the Debug Log

LastTrigger BOOL FALSE Variable to retain the trigger status of the previous exe-
cution

Operating BOOL FALSE The DB_ControlService instruction is executed when
this variable is TRUE.

OperatingStart BOOL FALSE The initialization processing is executed when this varia-

ble is TRUE.
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Initial val-
Name Data type o |:eva Comment
MyCmd _eDBC_CMD - This variable is assigned to the Cmd input variable to
DB_ControlService_instance.

® Sample Programming

- Start recording to the Debug Log when the variable LogOn changes to TRUE.
Finish the recording when the variable LogOn changes to FALSE.

// Start the sequence when the variable LogOn changes to TRUE. 8
|

IF ( (LogOn=TRUE) AND (LastTrigger=FALSE) ) THEN 8
E

OperatingStart := TRUE; 3

Operating := TRUE; g

MyCmd := DBC_CMD DEBUGLOG ON; // Start recording to the Debug Log. )

ELSIF ( (LogOn=FALSE) AND (LastTrigger=TRUE) ) THEN ‘§

5

OperatingStart := TRUE; g

Operating := TRUE; é

MyCmd := DBC_CMD DEBUGLOG OFF; // Finish recording to the Debug Log. 9

E]

END IF; g

N 11

LastTrigger := LogOn; 5

5

(7]

o

// Sequence start processing %

)

IF (OperatingStart=TRUE) THEN

// Initialize the instruction instance.

DB ControlService instance( Execute:=FALSE ); 7
OperatingStart := FALSE;
END IF; %
_ )
3
©
)
// Command to start or finish recording to the Debug Log. Y
3
IF (Operating=TRUE) THEN S
3
// Start or finish recording to the Debug Log. 3
>
@

DB ControlService instance(
Execute := TRUE,
Cmd := MyCmd

)i

IF (DB ControlService instance.Done=TRUE) THEN
// Normal end processing

Operating := FALSE;

END TIF;

IF (DB ControlService instance.Error=TRUE) THEN
// Error handler.
Operating := FALSE;

END TIF;

END_IF;
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DB _GetServiceStatus (Get DB
Connection Service Status)

The DB_GetServiceStatus instruction gets the current status of the DB Connection Service.

Instruction Name FB'{JFU Graphic expression ST expression
DB_GetServi- Get DB Con- FB DB_GetServiceStatus_instance DB_GetServiceStatus_in-
ceStatus nection Serv- DB_GetServiceStatus stance (Execute, Done, Busy,

ice Status Error, ErrorlD, ServiceSta-
—1 Execute Done [ tus):
Busy [
Error [
ErrorlD [
ServiceStatus ——

Note The DB_GetServiceStatus_instance is an instance of DB_GetServiceStatus instruction, which is declared
as a variable.

Variables

I Input Variable

Name | Meaning | Data type Valid range Unit | Default Description
Execute | Execute | BOOL TRUE or FALSE | --- FALSE | Specify the execution condition.

I Output Variable

Name Meaning Data type Valid range Unit Description
Done Done BOOL TRUE or FALSE | --- TRUE when the instruction is nor-
mally completed.
Busy Executing BOOL TRUE or FALSE | --- TRUE when the instruction is be-
ing executed.
Error Error BOOL TRUE or FALSE | --- TRUE when the instruction is ter-
minated due to an error.
ErrorlD Error Code WORD 16#0000 to - Contains the error code when an
16#FFFF error occurs.
Service- DB Connec- | _sDBC_SERV- Depends on the Shows the status of the DB Con-
Status tion Service ICE_STATUS data type. nection Service.
Status
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Related Error Codes

Error

code Meaning Description
041D hex | Too Many Instructions Execut- | More than 32 DB Connection Instructions were executed at the
ed at the Same Time same time.
3002 hex DB Connection Service Shut- | The instruction was executed after the DB Connection Service
down or Shutting Down was shut down or while the DB Connection Service was being
shut down.

3013 hex DB Connection Service Error The instruction was executed while the DB Connection Service
Stop was stopped due to an error.

3015 hex DB Connection Service Initial- | The instruction was executed while the initialization processing of
izing the DB Connection Service was in progress.

Function

This instruction is used to get the current status of the DB Connection Service. The current status is
output to the ServiceStatus output variable.

Refer to the ServiceStatus on page 7 - 3 of Common Input and Output Variables Used in the DB Con-
nection Instructions on page 7 - 2 for the status.

Precautions for Correct Use

» Execution of this instruction is continued until processing is completed even if the value of Execute
changes to FALSE or the execution time exceeds the task period. The value of Done changes to
TRUE when processing is completed. Use this to confirm normal completion of processing.

» Refer to "Using this Section" of the NJ/NX-series Instructions Reference Manual (Cat. No. W502) for
a timing chart for Execute, Done, Busy, and Error.

» This instruction cannot be used on an event task. A compiling error will occur.

 An error occurs for this instruction in the following cases. Error will be TRUE.

a) When the instruction was executed while the initialization processing of the DB Connection Serv-
ice was in progress.

b) When the instruction was executed while the DB Connection Service was stopped due to an er-
ror.

c) When the instruction was executed after the DB Connection Service was shut down or while the
DB Connection Service was being shut down.

d) When more than 32 DB Connection Instructions were executed at the same time.

(snieys 921A19g UONYBULUOD G 199) SNJISAIAILSIED ad
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Sample Programming

This section gives sample programming for the following operations.

» Get the status of the DB Connection Service when the trigger variable changes to TRUE.

» Change the value of the Warning variable to TRUE if the number of error executions is 100 or great-
er.

I Ladder Diagram
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Name Data type Default Comment

DB_GetServiceS- | DB_GetServiceSta- | --- Instance of DB_GetServiceStatus instruction

tatus_instance tus

Trigger BOOL FALSE | Variable used as a trigger for getting the status of the DB
Connection Service

Operating BOOL FALSE | The DB_GetServiceStatus instruction is executed when
this variable is TRUE.

OperatingEnd BOOL FALSE | This variable changes to TRUE when the DB_GetServi-
ceStatus instruction is completed.

RS_instance RS - Instance of RS instruction

MyStatus _sDBC_SERV- - This variable is assigned to the ServiceStatus input varia-

ICE_STATUS ble to DB_GetServiceStatus_instance.

Warning BOOL FALSE | This variable changes to TRUE when the number of error
executions is 100 or greater.

GetServiceSta- BOOL FALSE | This variable changes to TRUE when the DB_GetServi-

tus_OK ceStatus instruction is completed normally.

® Sample Programming

- Change the value of the variable Warning to TRUE when the number of error executions is 100 or

greater.

Check the completion of the DB_GetServiceStatus instruction.

DB_GetServiceStatus_instance.Done OperatingEnd
| | M\
[ (%
DB_GetServiceStatus_instance.Error
| |
I
Accept the trigger.
RS_instance
Trigger Operating
RS
ITI Set Q1 )
[ . /
OperatingEnd— Reset1

Get the status of the DB Connection Service.
DB_GetServiceStatus_instance

Operating
| |

DB_GetServiceStatus
Execute

Done
Busy
Error
ErrorlD

ServiceStatus

I— MyStatus

When the instruction is normally completed, change the variable Warning to TRUE if the number of

error executions is 100 or greater.
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Operating DB_GetServiceStatus_instance.Done <= Warning
| | | | EN ()
|1 |1 &)
DINT#100 — |n1
GetServiceStatus_OK
MyStatus.FailedCnt —{ |n2
(5)
&/

When the instruction is terminated due to an error, change the variable Warning to FALSE.

Operating DB_GetServiceStatus_instance.Error
| | | | I/ Error handler
[ [ GetServiceStatus_OK := FALSE;

I Structured Text (ST)

® Main Variables

(snyeys 991A19g UOIOBUUOY FA 19D) SNJLISEDIAISSIID ad

Meaning Data type Default Comment
DB_GetServiceS- | DB_GetServiceSta- | --- Instance of DB_GetServiceStatus instruction
tatus_instance tus
Trigger BOOL FALSE | Variable used as a trigger for getting the status of the DB
Connection Service
LastTrigger BOOL FALSE | Variable to retain the trigger status of the previous execu-
tion
Operating BOOL FALSE | The DB_GetServiceStatus instruction is executed when
this variable is TRUE.
OperatingStart BOOL FALSE | The initialization processing is executed when this variable 7
is TRUE.
MyStatus _sDBC_SERV- This variable is assigned to the ServiceStatus input varia- o
ICE_STATUS ble to DB_GetServiceStatus_instance. 3
Warning BOOL FALSE | This variable changes to TRUE when the number of error i
executions is 100 or greater. L_é:
3

® Sample Programming

- Change the value of the variable Warning to TRUE when the number of SQL executi
on failures in all connections is 100 or greater.
// Start the sequence when the variable Trigger changes to TRUE.
IF ( (Trigger=TRUE) AND (LastTrigger=FALSE) ) THEN
OperatingStart := TRUE;
Operating := TRUE;
END IF;

LastTrigger := Trigger;
// Sequence start processing

IF (OperatingStart=TRUE) THEN

// Initialize the instruction instance.
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DB GetServiceStatus instance( Execute:=FALSE );
OperatingStart := FALSE;
END IF;

IF (Operating=TRUE) THEN
// Get the status of the DB Connection Service.
DB GetServiceStatus_instance (
Execute := TRUE,
ServiceStatus => MyStatus

)

IF (DB _GetServiceStatus instance.Done=TRUE) THEN
// Normal end processing
// Change the variable Warning to TRUE when the number of error executions is 1
00 or greater.

IF (MyStatus.FailedCnt >= DINT#100) THEN

Warning := TRUE;
END IF;
Operating := FALSE;
END IF;

IF (DB GetServiceStatus instance.Error=TRUE) THEN
// Error handler
Operating := FALSE;
END IF;
END IF;
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DB _GetConnectionStatus (Get DB
Connection Status)

The DB_GetConnectionStatus instruction gets the status of a DB Connection.

FB/FU
Instruction Name N Graphic expression ST expression
DB Get DB FB DB_GetConnectionStatus_instance DB
_.GetConnec- Connection DB_GetConnectionStatus _QetConnectlonStatus
tionStatus Status _instance (Execute, DBCon-
Execute Done nectionName, Done, Busy, Er-
DBConnectionName Busy ror, ErrorID, ConnectionSta-
tus);
Error [
ErrorID
ConnectionStatus

Note The DB_GetConnectionStatus_instance is an instance of DB_GetConnectionStatus instruction, which is de-

clared as a variable.

Variables

I Input Variable

Name Meaning Data type Valid range Unit | Default Description
Execute Execute BOOL TRUE or FALSE - FALSE | Specify the execution con-
dition.
DBConnec- DB Connec- | STRING | 17 bytes max. (includ- | --- Specify a DB Connection
tionName tion Name ing the final NULL name set on Sysmac Stu-
character) dio.
I Output Variable
Name Meaning Data type Valid range Unit Description
Done Done BOOL TRUE or FALSE | --- TRUE when the instruction is nor-
mally completed.
Busy Executing BOOL TRUE or FALSE | --- TRUE when the instruction is being
executed.
Error Error BOOL TRUE or FALSE | --- TRUE when the instruction is termi-
nated due to an error.
ErrorlD Error Code | WORD 16#0000 to --- Contains the error code when an er-
16#FFFF ror occurs.
Connec- Connection- | _sDBC_CON- Depends on the Shows the status of the connection
tionStatus | Status NECTION_STA- | data type. specified in the DBConnectionName
TUS input variable.
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7 DB Connection Instructions

Related System-defined Variables

Name Meaning

Data type Description

_EIP_EtnOnlineS- | Online

ta

BOOL Status of the communications function of the built-in EtherNet/IP
port.
TRUE: Can be used.

FALSE: Cannot be used.

Related Error Codes

5;:: Meaning Description
0406 hex | lllegal Data Position Speci- | When the DBConnectionName input variable is a text string consisting of NULL
fied characters (16#00) only.
0410 hex | Text String Format Error A space character is included in the text string specified for the
DBConnectionName input variable.
The DBConnectionName input variable does not end in NULL.
041D hex | Too Many Instructions Exe- | More than 32 DB Connection Instructions were executed at the same time.
cuted at the Same Time
3000 hex | DB Connection Service not | The instruction was executed when the DB Connection Service was not run-
Started ning.
3002 hex | DB Connection Service The instruction was executed after the DB Connection Service was shut down
Shutdown or Shutting Down | or while the DB Connection Service was being shut down.
3003 hex | Invalid DB Connection When the DB Connection name specified in the DBConnectionName input vari-
Name able is not set in any DB Connection Settings.
3013 hex | DB Connection Service Er- | The instruction was executed while the DB Connection Service was stopped
ror Stop due to an error.
3015 hex | DB Connection Service Initi- | The instruction was executed while the initialization processing of the DB Con-
alizing nection Service was in progress.
Function

This instruction is used to get the status of the DB Connection specified in the DBConnection input
variable. The current status is output to the ConnectionStatus output variable.

Refer to the ConnectionStatus on page 7 - 4 of Common Input and Output Variables Used in the DB
Connection Instructions on page 7 - 2 for the status.

Refer to A-2-3 How to Measure DB Response Time on page A - 22 for the measurement of the DB

response time.

Precautions for Correct Use

» Execution of this instruction is continued until processing is completed even if the value of Execute
changes to FALSE or the execution time exceeds the task period. The value of Done changes to
TRUE when processing is completed. Use this to confirm normal completion of processing.

Refer to "Using this Section" of the NJ/NX-series Instructions Reference Manual (Cat. No. W502) for

a timing chart for Execute, Done, Busy, and Error.

This instruction cannot be used on an event task. A compiling error will occur.
If you execute this instruction before completion of a DB_Connect instruction and confirm that the

connection status of the DB Connection is "Connected", an instruction error (Invalid DB Connection)
may occur when you execute the next DB Connection Instruction. When you use the DBConnection
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output variable from the DB_Connect instruction, confirm that the Done output variable of the

DB_Connect instruction is TRUE or the value of the DBConnection output variable is not

16#00000000 before executing the DB Connection Instruction.

* An error occurs for this instruction in the following cases. Error will be TRUE.

a) When the instruction was executed when the DB Connection Service was not running.

b) When the instruction was executed while the initialization processing of the DB Connection Serv-
ice was in progress.

c) When the instruction was executed while the DB Connection Service was stopped due to an er-
ror.

d) When the instruction was executed after the DB Connection Service was shut down or while the
DB Connection Service was being shut down.

e) When the DB Connection name specified in the DBConnectionName input variable is not set in

any DB Connection Settings.
f)  When the DBConnectionName input variable is a text string consisting of NULL characters
(16#00) only.
g) A space character is included in the text string specified for the DBConnectionName input varia-

ble.

h) The DBConnectionName input variable does not end in NULL.
i) When more than 32 DB Connection Instructions were executed at the same time.

Sample Programming

This section gives sample programming for the following operations.
» Get the status of the DB Connection when the trigger variable changes to TRUE.
» Change the value of the Warning variable to TRUE when the spool usage has exceeded 80%.

(snyeys uondauU0) GQ 199) SNJEISUOIOBUUDIED ad

7
I Ladder Diagram »
E
°
® Main Variables &
3
Meaning Data type Default Comment g
DB_GetConnection- | DB Instance of DB_GetConnectionStatus instruction @
Status _GetConnectionSta-
_instance tus
Trigger BOOL FALSE | Variable used as a trigger for getting the status of the DB Con-
nection
Operating BOOL FALSE | The DB_GetConnectionStatus instruction is executed when this
variable is TRUE.
OperatingEnd BOOL FALSE | This variable changes to TRUE when the DB_GetConnection-
Status instruction is completed.
RS instance RS - Instance of RS instruction
MyStatus _sDBC_CONNEC- This variable is assigned to the ConnectionStatus output variable
TION from DB_GetConnectionStatus_instance.
_STATUS
Warning BOOL FALSE | This variable changes to TRUE when the Spool usage has ex-
ceeded 80%.
GetConnectionSta- | BOOL FALSE | This variable changes to TRUE when the DB_GetConnection-
tus_OK Status instruction is completed normally.
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® Sample Programming

Change the variable Warning to TRUE when the Spool usage of the DB Connection named
MyDababase1 has exceeded 80%.

Check the completion of the DB_GetConnectionStatus instruction.

DB_GetConnectionStatus_instance.Done OperatingEnd
| | M\
[ /

DB_GetConnectionStatus_instance.Error

Accept the trigger.
RS_instance
Trigger Operating
RS
M Set Q1 M
R

N\
OperatingEnd —|Reset1

Get the status of the DB Connection.

DB_GetConnectionStatus_instance

DB_GetConnectionStatus
|| Execute Done

I
‘MyDatabase1'— DBConnectionName Busy —

Operating

Error (—
ErrorlD |—

ConnectionStatus [— MyStatus

When the instruction is normally completed, change the value of the variable Warning to TRUE if the
Spool usage has exceeded 80%.

Operating DB_GetConnectionStatus_instance.Done < Warning
| | | | EN ()
| | &)

DINT#80 —In1

GetConnectionStatus_OK
MyStatus.SpoolUsageRate —{|n2

®

When the instruction is terminated due to an error, change the variable Warning to FALSE.

Operating DB_GetConnectionStatus_instance.Error

| | | | /I Error handler
[ [ GetServiceStatus_OK := FALSE;

I Structured Text (ST)

® Main Variables

Meaning Data type Default Comment
DB_GetConnec- DB_GetConnection- | --- Instance of DB_GetConnectionStatus instruction
tionStatus Status
_instance
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Meaning Data type Default Comment
Trigger BOOL FALSE | Variable used as a trigger for getting the status of the DB
Connection
LastTrigger BOOL FALSE | Variable to retain the trigger status of the previous execu-
tion
Operating BOOL FALSE | The DB_GetConnectionStatus instruction is executed
when this variable is TRUE.
OperatingStart BOOL FALSE | The initialization processing is executed when this varia-
ble is TRUE.
MyStatus _sDBC_CONNEC- -—- This variable is assigned to the ConnectionStatus output
TION variable from DB_GetConnectionStatus_instance.
_STATUS
Warning BOOL FALSE | This variable changes to TRUE when the Spool usage
has exceeded 80%.

® Sample Programming

- Change the variable Warning to TRUE when the Spool usage of the DB Connection n

amed MyDababasel has exceeded 80%.

// Start the sequence when the variable Trigger changes to TRUE.
IF ( (Trigger=TRUE) AND (LastTrigger=FALSE) ) THEN
OperatingStart := TRUE;

(snyeys uondauU0) GQ 199) SNJEISUOIOBUUDIED ad

Operating := TRUE;
END IF;

LastTrigger := Trigger;

N

// Sequence start processing

]

IF (OperatingStart=TRUE) THEN §
// Initialize the instruction instance. z
DB GetConnectionStatus instance( Execute:=FALSE ); S
OperatingStart := FALSE; %
END IF; E

IF (Operating=TRUE) THEN
// Get the status of the DB Connection.

DB GetConnectionStatus_ instance (

Execute := TRUE,
DBConnectionName := 'MyDatabasel',
ConnectionStatus => MyStatus

);

IF (DB GetConnectionStatus instance.Done=TRUE) THEN
// Normal end processing
// Change the variable Warning to TRUE when the Spool usage has exceeded 80%.
IF (MyStatus.SpoolUsageRate > SINT#80) THEN
Warning := TRUE;
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END IF;
Operating := FALSE;

END IF;

IF (DB GetConnectionStatus instance.Error=TRUE) THEN
// Error handler
Operating := FALSE;

END IF;

END IF;
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DB_ControlSpool (Resend/Clear
Spool Data)

The DB_ControlSpool instruction resends or clears the SQL statements spooled by DB_Insert (Insert
DB Record) and DB_Update (Update DB Record) instructions.

FB/FU
Instruction Name N Graphic expression ST expression
DB_ControlS- | Resend/ FB DB_ControlSpool_instance DB_ControlSpool_instance
pool Clear Spool DB_ControlSpool (Execute, DBConnection, Cmd,
Data Done, Busy, Error, ErrorID);
—1 Execute Done
DBConnection Busy
— Ccmd Error ——
ErrorlD ——

Note The DB_ControlSpool_instance is an instance of DB_ControlSpool instruction, which is declared as a varia-
ble.

Variables

(eyeq j0odg Jes|y/puasay) joodgjosuod g9a

I Input Variable !
Name Meaning Data type Valid range Unit Default Description s
Execute Execute | BOOL TRUE or FALSE FALSE Specify the execution 8
condition. &
DBCon- DB Con- | DWORD 16#00000000 to 16#FFFFFFFF 16#00000000 | Specify the DB con-
nection nection nection established by
a DB_Connect in-
struction.
Cmd Com- _eDBC_SPOOL | _DBC_SPOOL_CLEAR(1): 0 Specify the command
mand _CMD Clear to execute
_DBC_SPOOL_RESEND(2):
Resend

I Output Variable

Name | Meaning | Data type Valid range Unit Description

Done Done BOOL TRUE or FALSE - TRUE when the instruction is normally complet-
ed.

Busy Executing | BOOL TRUE or FALSE - TRUE when the instruction is being executed.

Error Error BOOL TRUE or FALSE TRUE when the instruction is terminated due to
an error.
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Name | Meaning | Data type Valid range Unit Description
ErrorlD | Error Code | WORD 16#0000 to Contains the error code when an error occurs.
16#FFFF

Related System-defined Variables

Name Meaning

Data type

Description

ta

EIP_EtnOnlineS- | Online

BOOL

Status of the communications function of the built-in EtherNet/IP
port.

TRUE: Can be used.

FALSE: Cannot be used.

Related Error Codes

E::: Meaning Description
0400 hex | Input Value Out of Range A value that is not defined as an enumerator was specified in the Cmd input
variable.
041D hex | Too Many Instructions Exe- More than 32 DB Connection Instructions were executed at the same time.
cuted at the Same Time
3000 hex DB Connection Service not The Resend Spool Data operation was executed by this instruction when the
Started DB Connection Service was not running.
3002 hex | DB Connection Service Shut- | The instruction was executed after the DB Connection Service was shut
down or Shutting Down down or while the DB Connection Service was being shut down.
3008 hex | Invalid DB Connection When the value of the DBConnection input variable is invalid or the specified
DB Connection is already closed.
300B hex | SQL Execution Error The executed SQL statement resulted in an error in the DB.
3011 hex DB Connection Disconnected | The DB Connection Service cannot communicate with the DB due to a net-
Error Status work failure or other causes.
3013 hex | DB Connection Service Error | The instruction was executed while the DB Connection Service was stopped
Stop due to an error.
3015 hex | DB Connection Service Initi- | The instruction was executed while the initialization processing of the DB
alizing Connection Service was in progress.
Function

This instruction is used to resend or clear the SQL statements stored in the Spool memory for the DB

Connection specified in the DBConnection input variable.

When you select manual resend for Spool data, the SQL statements stored in the Spool memory are

resent by executing this instruction.

Precautions for Correct Use

» Execution of this instruction is continued until processing is completed even if the value of Execute

changes to FALSE or the execution time exceeds the task period. The value of Done changes to
TRUE when processing is completed. Use this to confirm normal completion of processing.

* When you execute this instruction to resend the Spool data, this instruction just starts the Spool data
resending processing. When the value of the Done output variable changes to TRUE, the resending
processing of the SQL statements stored in the Spool memory has not been completed. Confirm the
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completion of resending processing by reading the number of "Spool data" using the DB_GetCon-
nectionStatus instruction.
* When the Spool function is not enabled, this instruction will be completed normally without executing
the resend or clear processing of the SQL statements stored in the Spool memory.
» The Clear Spool Data operation can be executed even when the DB Connection Service is not run-
ning.
» Refer to "Using this Section" of the NJ/NX-series Instructions Reference Manual (Cat. No. W502) for
a timing chart for Execute, Done, Busy, and Error.
+ This instruction cannot be used on an event task. A compiling error will occur.
* An error occurs for this instruction in the following cases. Error will be TRUE.
a) The Resend Spool Data operation was executed by this instruction when the DB Connection
Service was not running.
b) When the instruction was executed while the initialization processing of the DB Connection Serv-
ice was in progress.
c) When the instruction was executed while the DB Connection Service was stopped due to an er-
ror.
d) When the instruction was executed after the DB Connection Service was shut down or while the
DB Connection Service was being shut down.
e) When the value of the DBConnection input variable is invalid or the specified DB Connection is
already closed.
f) A value that is not defined as an enumerator was specified in the Cmd input variable.
g) The executed SQL statement resulted in an error in the DB.
h) The DB Connection Service cannot communicate with the DB due to a network failure or other
causes.
i) When more than 32 DB Connection Instructions were executed at the same time.

(eyeq j0odg Jes|y/puasay) joodgjosuod g9a

7
Sample Programming
)]
V)
This section gives sample programming for resending the SQL statements stored in the Spool memory 13_,
if the status of the DB Connection is "Connected" when the trigger variable changes to TRUE. %
(o}
E:
3
. 2
I Ladder Diagram 3

® Main Variables

Name Data type InitilaijaI- Comment

DB_GetConnec- DB_GetConnection- | --- Instance of DB_GetConnectionStatus instruction

tionStatus Status

_instance

DB_ControlS- DB_ControlSpool Instance of DB_ControlSpool instruction

pool_instance

Trigger BOOL FALSE Variable used as a trigger for resending the Spool data

Operating BOOL FALSE When this variable is TRUE, the resending processing of Spool
data is executed if necessary.

OperatingEnd BOOL FALSE This variable changes to TRUE when the resending processing
of Spool data is completed.
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Initial val-

Name Data type ue Comment
RS instance RS - Instance of RS instruction
MyStatus _sDBC_CONNEC- -—- This variable is assigned to the ConnectionStatus output varia-
TION ble from DB_GetConnectionStatus_instance.
_STATUS
Resend BOOL FALSE This variable changes to TRUE when the status of the DB Con-
nection is "Connected".
Nosent BOOL FALSE This variable changes to TRUE when the status of the DB Con-
nection is not "Connected".
ControlSpool_ OK | BOOL FALSE This variable changes to TRUE when the DB_ControlSpool in-

struction is completed normally.

® Sample Programming

- Resend the SQL statements stored in the Spool memory when the status of the DB Connection is

"Connected".

Check the completion of the instruction.

Nosent OperatingEnd
_{ | M
I N
DB_GetConnectionStatus_instance.Error
[ |
I
DB_ControlSpool_instance.Done
[ |
|
DB_ControlSpool_instance.Error
| |
|
Accept the trigger.
RS_instance
Trigger Operating
[ Set RS Q1 )
ITI . U/
OperatingEnd — Reset1

Get the status of the DB Connection.
DB_GetConnectionStatus_instance

Operating DB_GetConnectionStatus
| I Execute Done
‘MyDatabase1’— DBConnectionName = Busy |—
Error —
ErrorID |—

ConnectionStatus [— MyStatus

When the instruction is normally completed, change the Resend variable to TRUE if the status of the
DB Connection is "Connected".
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Resend

4@)_

Nosent

DB_GetConnectionStatus_instance.Done -
H | i .
_eDBC_CONNECTION_STATUS# DBC_CONNECTION_STATUS_CONNECTED —{ |n1
MyStatus.Status —{ |n2
<>
EN
_eDBC_CONNECTION_STATUS# DBC_CONNECTION_STATUS_CONNECTED — |n1
MyStatus.Status —||n2

©_

When the instruction is terminated due to an error, execute the error handler for the device (FaultHan-

dler_GetConnectionStatus).

Program the FaultHandler _GetConnectionStatus according to the device.

Operating

DB_GetConnectionStatus_instance.Error

| | /I Error handler

Resend the Spool data.

Operating Resend
| | | |

FaultHandler_GetConnectionStatus();

DB_ControlSpool_instance

_eDBC_SPOOL_CMD# DBC_SPOOL_RESEND—

DB_ControlSpool
Execute Done
MyDB1 — DBConnection Busy [—
Cmd Error |—
ErrorlD [—

Operating Resend

DB_ControlSpool_instance.Error

| | /I Error handler

Operating Resend

DB_ControlSpool_instance.Done

| ControlSpool_OK := FALSE

When the instruction is normally completed, change the variable ControlSpool_OK to TRUE.

I Structured Text (ST)

| | /I Error handler
[ ControlSpool_OK := TRUE

When the instruction is terminated due to an error, change the variable ControlSpool_OK to FALSE.

® Main Variables

Name

Data type

Initial val-
ue

Comment

DB_GetConnec-

DB_GetConnection-

Instance of DB_GetConnectionStatus instruction

tionStatus Status
_instance
DB_ControlS- DB_ControlSpool - Instance of DB_ControlSpool instruction

pool_instance
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Name Data type Initi:LvaI- Comment
Trigger BOOL FALSE Variable used as a trigger for resending the Spool data
LastTrigger BOOL FALSE Variable to retain the trigger status of the previous exe-
cution
Operating BOOL FALSE When this variable is TRUE, the resending processing of
Spool data is executed if necessary.
OperatingStart BOOL FALSE The initialization processing is executed when this varia-
ble is TRUE.
Resend BOOL FALSE This variable changes to TRUE when the status of the
DB Connection is "Connected".
MyStatus _sDBC_CONNEC- | --- This variable is assigned to the ConnectionStatus output
TION variable from DB_GetConnectionStatus_instance.
_STATUS
MyDB1 DWORD -—- This variable is assigned to the DBConnection input vari-
able to DB_ControlSpool_instance.

@ Sample Programming

- Resend the SQL statements stored in the Spool memory when the status of the DB

Connection is Connected.

// Start the sequence when the Trigger variable changes to TRUE.
IF ( (Trigger=TRUE) AND (LastTrigger=FALSE) ) THEN
OperatingStart := TRUE;
Operating := TRUE;
END IF;

LastTrigger := Trigger;

// Sequence start processing

IF (OperatingStart=TRUE) THEN
// Initialize the instruction instance.
DB GetConnectionStatus instance( Execute:=FALSE );
DB ControlSpool instance( Execute:=FALSE );
OperatingStart := FALSE;

END IF;

IF (Operating=TRUE) THEN
// Get the status of the DB Connection.

DB GetConnectionStatus instance (

Execute := TRUE,
DBConnectionName := 'MyDatabasel',
ConnectionStatus => MyStatus

)i
IF (DB _GetConnectionStatus instance.Done=TRUE) THEN

// Normal end processing

// Change the variable Resend to TRUE when the status of the DB Connection is C
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onnected.
IF (MyStatus.Status = DBC_CONNECTION STATUS CONNECTED) THEN
Resend := TRUE;
ELSE
Resend := FALSE;
Operating := FALSE;
END IF;
END IF;

IF (DB GetConnectionStatus instance.Error=TRUE) THEN
// Error handler

Operating := FALSE;
END_IF;
END IF;
IF ( (Operating=TRUE) AND (Resend=TRUE) ) THEN

// Resend the Spool data.

DB _ControlSpool instance (

Execute := TRUE,
DBRConnection := MyDBR1,
Cmd := DBC_SPOOL RESEND

)

IF (DB _ControlSpool instance.Done=TRUE) THEN

(eyeq j0odg Jes|y/puasay) joodgjosuod g9a

// Normal end processing

Resend := FALSE;
Operating := FALSE; 7

END IF;

IF (DB ControlSpool instance.Error=TRUE) THEN %)
// Error handler §
Resend := FALSE; %
Operating := FALSE; %

END_IF; E

END IF; 3
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DB _PutLog (Record Operation

Log)

The DB_PutLog instruction puts a user-specified record into the Execution Log or Debug Log.

Instruction Name FBIFU Graphic expression ST expression
DB_PutLog | Record Oper- | FB DB_PutLog_instance DB_PutLog_instance (Execute,
ation Log DB_PutLog LogType, LogCode, LogName,
LogMsg, Done, Busy, Error, Error-
— Execute Done [ | ID);
— | LogType Busy [
— | LogCode Error [
— LogName ErrorlD [
— | LogMsg

Note The DB_PutLog_instance is an instance of DB_PutLog instruction, which is declared as a variable.

Variables

I Input Variable

Name Meaning Data type Valid range Unit | Default Description
Execute | Execute BOOL TRUE or FALSE FALSE | Specify the execution
condition.
LogType |Log Type | _eDBC_LOG- _DBC_LOGTYPE_EXECU- 0 Specify the type of
TYPE TION(1): Execution Log log to output
_DBC_LOGTYPE_DE-
BUG(2): Debug Log
LogCode | Log Code | INT 0 to 9999 -—- 0 Specify the code to
record in the log.
LogName | Log Name | STRING 33 bytes max. (including " Specify the name to
the final NULL character) record in the log.
LogMsg Log Mes- | STRING 129 bytes max. (including " Specify the message
sage the final NULL character) to record in the log.
I Output Variable
Name | Meaning | Data type Valid range Unit Description
Done Done BOOL TRUE or FALSE - TRUE when the instruction is normally complet-
ed.
Busy Executing | BOOL TRUE or FALSE - TRUE when the instruction is being executed.
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Name | Meaning | Data type Valid range Unit Description
Error Error BOOL TRUE or FALSE TRUE when the instruction is terminated due to
an error.
ErrorlD | Error Code | WORD 16#0000 to Contains the error code when an error occurs.
16#FFFF

Related Error Codes

Error code Meaning Description
0400 hex Input Value Out of Range A value that is not defined as an enumerator was specified in the
LogType input variable.
041D hex | Too Many Instructions Executed | More than 32 DB Connection Instructions were executed at the same
at the Same Time time.
1400 hex SD Memory Card Access Failure | The SD Memory Card is not available.
1401 hex SD Memory Card Write-protected | The SD Memory Card is write-protected.
3002 hex DB Connection Service Shut- The instruction was executed after the DB Connection Service was shut
down or Shutting Down down or while the DB Connection Service was being shut down.
3010 hex Log Code Out of Range The value of the LogCode input variable is outside the valid range.
3013 hex DB Connection Service Error The instruction was executed while the DB Connection Service was stop-
Stop ped due to an error.
3015 hex DB Connection Service Initializ- | The instruction was executed while the initialization processing of the DB
ing Connection Service was in progress.
3017 hex Operation Log Disabled The log cannot be recorded because the specified Operation Log is disa-
bled.
Function

This instruction is used to put a user-specified record into the Execution Log or Debug Log.

Specify whether to record in the Execution Log or Debug Log in the LogType input variable.

You can record any log code and log message into an Operation Log by specifying the LogCode and
LogMsg input variables in the user program.

The log record format is shown below.
[Serial number]<tab>[Time]<tab>[Category]<tab>[Code]<tab>[Log name]<tab>[Result]<tab>[De-
tails]<CR><LF>

[Serial number]:
[Time]:
[Category]:
[Code]:

[Log name]:

[Result]:
[Datails]:
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A serial number from 0 to 65535. The value returns to 0 after 65535.
Time when the instruction is executed.

Always "USER"

Value of log code specified in the LogCode input variable

Nothing is output for a text string consisting of NULL characters (16#00) only.

Text string of log name specified in the LogName input variable

Nothing is output for a text string consisting of NULL characters (16#00) only.

Always"0x0000"
Text string of log message specified in the LogMsg input variable
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7 DB Connection Instructions

Precautions for Correct Use

» Execution of this instruction is continued until processing is completed even if the value of Execute
changes to FALSE or the execution time exceeds the task period. The value of Done changes to
TRUE when processing is completed. Use this to confirm normal completion of processing.

» Refer to "Using this Section" of the NJ/NX-series Instructions Reference Manual (Cat. No. W502) for
a timing chart for Execute, Done, Busy, and Error.

» This instruction cannot be used on an event task. A compiling error will occur.

* When this instruction is executed during replacement of the SD Memory Card, the following opera-
tions are performed.

When the Execution Log is specified:

a) The log is recorded to the internal buffer of the CPU Unit and the instruction is completed nor-
mally.

b) When an SD Memory Card is inserted into the CPU Unit, the log records stored in the internal
buffer are saved into the SD Memory Card.

When the Debug Log is specified:

a) The Debug Log cannot be recorded. The instruction is terminated due to an error (Operation Log
Disabled).

* An error occurs for this instruction in the following cases. Error will be TRUE.

a) When the instruction was executed while the initialization processing of the DB Connection Serv-
ice was in progress.

b) When the instruction was executed while the DB Connection Service was stopped due to an er-
ror.

c) When the instruction was executed after the DB Connection Service was shut down or while the
DB Connection Service was being shut down.

d) A value that is not defined as an enumerator was specified in the LogType input variable.

e) The value of the LogCode input variable is outside the valid range.

f)  When the SD Memory Card is not available or write-protected

g) The log cannot be recorded because the specified Operation Log is disabled.

h) When more than 32 DB Connection Instructions were executed at the same time.

Sample Programming

This section gives sample programming for putting the following log record into the Execution Log
when the trigger variable changes to TRUE.

* Log code: 100

* Log name: "Production Order"

* Log message: "Production Start, RecipeCode=12345678"

I Ladder Diagram

® Main Variables

Name Data type | Initial value Comment
DB_PutLog_in- DB_PutLog - Instance of DB_PutLog instruction
stance
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Name Data type | Initial value Comment

Trigger BOOL FALSE Variable used as a trigger for recording the user-specified
log

Operating BOOL FALSE When this variable is TRUE, recording of the user-specified
log is executed.

OperatingEnd BOOL FALSE This variable changes to TRUE when recording of the user-
specified log is completed.

RS instance RS -—- Instance of RS instruction

RecipeCode UDINT 1234678 Recipe code used in the log message.

Msg STRING[256] | " Log message to record

PutLog_OK BOOL FALSE This variable changes to TRUE when the DB_PutlLog in-
struction is completed normally.

® Sample Programming

Record the log code 100, log name "Production Order", and log message "Production Start,

(=)
RecipeCode=12345678" into the Execution Log. |:
Check the completion of the DB_PutLog instruction. =3
o]
DB_PutLog_instance.Done OperatingEnd %
| | M 3
[ / g
o
DB_PutLog_nstance.Error -g
| | g
I S
Accept the trigger. g
RS_instance
Trigger Operating
RS
ITI Set Q1 O 7
OperatingEnd — Reset1
»
5
Create the log message. =
o
Operating ¢_8,
|1\| Msg := CONCAT('Production Start,RecipeCode=",UDINT_TO_STRING(RecipeCode)); g
3
[ E

Operating

Record the log message into the Execution Log.

DB_PutLog_instance

‘Production Order’—

Msg—

DB_PutLog
| I Execute Done
_eDBC_LOGTYPE#_DBC_LOGTYPE_EXECUTION — LogType Busy —
100 —{ LogCode Error

LogName ErrorlD
LogMsg

When the instruction is normally completed, change the variable PutLog OK to TRUE.

Operating DB_PutLog_instance.Done
| | | | /I Normal end processing
| [ PutLog_OK := TRUE;

When the instruction is terminated due to an error, change the variable PutLog_OK to FALSE.
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Operating DB_PutlLog_instance.Error
| | | | /I Error handler
‘ [ [ | PutLog_OK := FALSE; ‘

I Structured Text (ST)

® Main Variables

Name Data type | Initial value Comment

DB_PutLog_in- DB_PutLog - Instance of DB_PutlLog instruction

stance

Trigger BOOL FALSE Variable used as a trigger for recording the user-specified
log

LastTrigger BOOL FALSE Variable to retain the trigger status of the previous execution

Operating BOOL FALSE When this variable is TRUE, recording of the user-specified
log is executed.

OperatingStart BOOL FALSE The initialization processing is executed when this variable
is TRUE.

RecipeCode UDINT 1234678 Recipe code used in the log message.

Msg STRING[256] | " Log message to record

@ Sample Programming

- Record the log code 100, log name Production Order, and log message Production

Start, RecipeCode=12345678 into the Execution Log.

// Start the sequence when the variable Trigger changes to TRUE.
IF ( (Trigger=TRUE) AND (LastTrigger=FALSE) ) THEN
OperatingStart := TRUE;
Operating := TRUE;
END IF;

LastTrigger := Trigger;

// Sequence start processing

IF (OperatingStart=TRUE) THEN
// Initialize the instruction instance.
DB_PutLog_instance( Execute:=FALSE ) ;
// Create the log message.

Msg := CONCAT ('Production Start,RecipeCode=',UDINT TO STRING(RecipeCode)) ;
OperatingStart := FALSE;
END IF;

IF (Operating=TRUE) THEN

// Record the log message into the Execution Log.
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DB _PutLog instance (

Execute := TRUE,

LogType := DBC LOGTYPE EXECUTION,
LogCode := 100,

LogName := 'Production Order',
LogMsg := Msg );

IF (DB_PutLog_instance.Done:TRUE) THEN
// Normal end processing
Operating := FALSE;

END IF;

IF (DB_PutLog_instance.Error:TRUE) THEN
// Error handler
Operating := FALSE;

END IF;

END IF;
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DB _Shutdown (Shutdown DB
Connection Service)

The DB_Shutdown instruction shuts down the DB Connection Service so as to prevent losing the Op-
eration Log data.

Instruction

Name

FB/FU

Graphic expression ST expression

DB_Shutdown | Shutdown DB

Connection
Service

FB

DB_Shutdown_instance

DB_Shutdown_instance (Ex-

Execute

DB_Shutdown

ecute, Done, Busy, Error, Er-
rorlD);
Done
Busy
Error
ErrorlD

Note The DB_Shutdown_instance is an instance of DB_Shutdown instruction, which is declared as a variable.

Variables

I Input Variable

Name | Meaning | Data type Valid range Unit | Default Description
Execute | Execute | BOOL TRUE or FALSE | --- FALSE | Specify the execution condition.
I Output Variable

Name | Meaning | Data type Valid range Unit Description

Done Done BOOL TRUE or FALSE -—- TRUE when the instruction is normally complet-
ed.

Busy Executing | BOOL TRUE or FALSE TRUE when the instruction is being executed.

Error Error BOOL TRUE or FALSE TRUE when the instruction is terminated due to
an error.

ErrorlD | Error Code | WORD 16#0000 to --- Contains the error code when an error occurs.

16#FFFF

Related System-defined Variables

Name Meaning Data type | Valid range Description
_DBC_Sta- DB Connection Service Run- | BOOL TRUE or This variable changes to FALSE when
tus.Run ning Status FALSE this instruction is executed.
_DBC_Sta- DB Connection Service Test | BOOL TRUE or This variable changes to FALSE when
tus.Test Mode Status FALSE this instruction is executed.
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Name Meaning Data type | Valid range Description
_DBC_Sta- DB Connection Service BOOL TRUE or This variable changes to TRUE when this
tus.Shutdown Shutdown Status FALSE instruction is executed.

Related Error Codes

Error code Meaning Description

041D hex | Too Many Instructions Executed at | More than 32 DB Connection Instructions were executed at the same
the Same Time time.

3001 hex DB Connection Service Run Mode | The instruction was executed while the stopping processing of the DB
Change Failed Connection Service was in progress.

3002 hex DB Connection Service Shutdown | The instruction was executed after the DB Connection Service was shut
or Shutting Down down or while the DB Connection Service was being shut down.

3015 hex DB Connection Service Initializing | The instruction was executed while the initialization processing of the
DB Connection Service was in progress.

Function

This instruction is used to shut down the DB Connection Service.
Be sure to execute this instruction before turning OFF the power supply to the CPU Unit to prevent
data loss of Operation Logs.

Precautions for Correct Use

(821/488 UOOBUUOY gQ uMOpINYS) umopinys 9a

» Execution of this instruction is continued until processing is completed even if the value of Execute
changes to FALSE or the execution time exceeds the task period. The value of Done changes to

TRUE when processing is completed. Use this to confirm normal completion of processing. 7
» Refer to "Using this Section" of the NJ/NX-series Instructions Reference Manual (Cat. No. W502) for

a timing chart for Execute, Done, Busy, and Error. &
» This instruction cannot be used on an event task. A compiling error will occur. %
» The DB Connection Instructions cannot be executed during and after execution of this instruction. o

When a DB Connection Instruction is executed, it will be terminated due to an error. ?,
» Be sure to execute this instruction before you turn OFF the power supply to the CPU Unit. If the %

power supply is turned OFF without executing this instruction, the Operation Log file may be corrupt-
ed or its contents may be lost.
* An error occurs for this instruction in the following cases. Error will be TRUE.

a) When the instruction was executed while the initialization processing of the DB Connection Serv-
ice was in progress.

b) The instruction was executed while the stopping processing of the DB Connection Service was
in progress.

c) When the instruction was executed after the DB Connection Service was shut down or while the
DB Connection Service was being shut down.

d) When more than 32 DB Connection Instructions were executed at the same time.

Sample Programming

This section gives sample programming for shutting down the DB Connection Service when the trigger
variable changes to TRUE.

NJ/NX-series Database Connection CPU Units User’s Manual (W527) 7-91



7 DB Connection Instructions

I Ladder Diagram

® Main Variables

Name Data type Initial value Comment
DB_Shutdown_in- | DB_Shutdown | --- Instance of DB_Shutdown instruction
stance
Trigger BOOL FALSE Variable used as a trigger for shutting down the DB Connec-
tion Service
Shutdown_OK BOOL FALSE This variable changes to TRUE when the DB_Shutdown in-

struction is completed normally.

® Sample Programming

- Shut down the DB Connection Service.
Shut down the DB Connection Service.
DB_Shutdown_instance

Trigger
| |

Execute

DB_Shutdown
Done

Busy
Error

ErrorlD

DB_Shutdown_instance.Done

When the instruction is normally completed, change the variable Shutdown OK to TRUE.

Shutdown_OK
()

I Structured Text (ST)

S

® Main Variables

Initial val-

Name Data type ue Comment

DB_Shutdown_in- | DB_Shutdown | --- Instance of DB_Shutdown instruction

stance

Trigger BOOL FALSE Variable used as a trigger for shutting down the DB Connec-
tion Service

LastTrigger BOOL FALSE Variable to retain the trigger status of the previous execution

Operating BOOL FALSE Shutting down the DB Connection Service is executed when
this variable is TRUE.

OperatingStart BOOL FALSE The initialization processing is executed when this variable
is TRUE.

ShutdownOK BOOL FALSE This variable changes to TRUE when the DB_Shutdown in-

struction is completed normally.
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7 DB Connection Instructions

® Sample Programming

// Start the sequence when the variable Trigger changes to TRUE.
IF ( (Trigger=TRUE) AND (LastTrigger=FALSE) ) THEN
OperatingStart := TRUE;
Operating := TRUE;
END IF;

LastTrigger := Trigger;

// Sequence start processing
IF (OperatingStart=TRUE) THEN
// Initialize the instruction instance.

DB Shutdown instance( Execute:=FALSE );

OperatingStart := FALSE;

END IF;

IF (Operating=TRUE) THEN
// Shut down the DB Connection Service.

DB Shutdown instance( Execute:=TRUE );

(821/488 UOOBUUOY gQ uMOpINYS) umopinys 9a

IF (DB _Shutdown instance.Done=TRUE) THEN

// Normal end processing

ShutdownOK := TRUE; 7
Operating := FALSE;
END IF; @
IF (DB_Shutdown_instance.Error:TRUE) THEN '§
// Error handler g
Operating := FALSE; S
END IF; g
B )
END IF; @
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Troubleshooting
]

This section describes the error confirmation methods and corrections for errors that
can occur in the DB Connection Service.
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8 Troubleshooting

8-1 Overview of Errors

You manage all of the errors that occur on the NJ/NX-series Controller as events. The same methods
are used for all events. This allows you to see what errors have occurred and find corrections for them
with the same methods for the entire range of errors that is managed (i.e., CPU Unit, EtherCAT
slaves, ! and CJ-series Units).

*1. Only Sysmac devices are supported.

DB in the server
HMI

E!I_IE; [ ]

EtherNet/IP |

—

Troubleshooter

Built-in EtherNet/IP Port
NJ/NX-series
Troubleshooting functions CPU Unit / | CJ-series Units I

-

I A g

|DB Connection Service

n n n n n n

Sysmac Studio

T el — L W S T s T L T L e

Built-in EtherCAT port

EtherCAT

EtherCAT
slaves

Error management range for NJ/NX-series Controller|
I

You can use the troubleshooting functions of Sysmac Studio or the Troubleshooter on an HMI to quick-
ly check for errors that have occurred and find corrections for them.

This manual describes the errors that originate in the DB Connection Service.

Refer to the NJ/NX-series Troubleshooting Manual (Cat. No. W503) for specific corrections when er-
rors occur and for troubleshooting information on the entire NJ/NX-series Controller.

For information on errors that occur when DB Connection Instructions are executed, refer to Section

7 DB Connection Instructions on page 7 - 1.

8-1-1 How to Check for Errors

You can check to see if an error has occurred with the following methods.

Checking method What you can check
Checking the indicators CPU Unit operating status
Checking with the troubleshooting You can check for current Controller errors, a log of past Controller er-
function of Sysmac Studio rors, error sources, error causes, corrections, and error log of CJ-ser-

ies Special Units."!

Checking with the Troubleshooter of You can check for current Controller errors, a log of past Controller er-
an HMI™2 rors, error sources, causes, and corrections.
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8 Troubleshooting

Checking method

What you can check

Checking with instructions that read
function module error status

You can check the highest-level status and highest-level event code in
the current Controller errors.

Checking with system-defined varia-

bles

module.

You can check the current Controller error status for each function

*1. Detailed information such as error causes and corrections are not displayed.
*2.  To perform troubleshooting from an HMI, connect the HMI to the built-in EtherNet/IP port on the CPU Unit.

This section describes the above checking methods.

I Checking the Indicators

You can use the PWR indicator on the Power Supply Unit and the RUN and ERROR indicators on the
CPU Unit to determine the event level for an error. The following table shows the relationship between
the Controller’s indicators and the event level.

Indicator CPU Unit operating Error confirmation with Sysmac Studio or an HMI
PWR RUN ERROR status
Not lit | Not lit Not lit Power Supply Error | Not possible:
Lit Not lit Not lit CPU Unit Reset"! Refer to the NJ/NX-series Troubleshooting Manual (Cat.
Lit Flashing | Lit Incorrect Power No. W503).
Supply Unit Con-
nected
Lit Not lit Lit CPU Unit Watchdog
Timer Error 2
Lit Not lit Lit Major fault level2 Possible:
Lit Lit Flashing | Partial fault level Connect Sysmac Studio or an HMI and check the cause of
Lit Lit Flashing | Minor fault level and correction fc.)r the error in the troubleshooting functions
of Sysmac Studio or the Troubleshooter of an HMI.
Lit Lit Not lit Observation
Lit Lit Not lit Normal operation in | ---
RUN mode
Lit Not lit Not lit Normal operationin | ---
PROGRAM mode™"
Lit Flashing | Not lit Normal operationin | ---
startup state

*1. If you can go online with the CPU Unit from Sysmac Studio with a "direct USB connection", the CPU Unit is

in "PROGRAM mode". If you cannot go online, the "CPU Unit is being reset". 3
*2.  If you can go online with the CPU Unit from Sysmac Studio with a "direct USB connection”, a "major fault

level" error has occurred. If you cannot go online, a "watchdog timer error has occurred in the CPU Unit". 3

*3.  If you cannot go online with the CPU Unit from Sysmac Studio, it is also possible that the USB cable is faulty
or that the "network type" on Sysmac Studio is not set for a "direct USB connection". Refer to the NJ/NX-
series Troubleshooting Manual (Cat. No. W503) if you cannot go online with the CPU Unit.

m Precautions for Correct Use

NJ/NX-series Database Connection CPU Units User’s Manual (W527)
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8 Troubleshooting

I Checking with the Troubleshooting Function of Sysmac Studio

When an error occurs, you can connect Sysmac Studio online to the Controller to check current Con-
troller errors and the log of past Controller errors.
You can also check the cause of the error and corrections.

Refer to the NJ/NX-series Troubleshooting Manual (Cat. No. W503) for the procedures to check for
errors with Sysmac Studio.

I Checking with the Troubleshooter of an HMI

If you can connect communications between an HMI and the Controller when an error occurs, you can
check for current Controller errors and the log of past Controller errors.
You can also check the cause of the error and corrections.

Refer to the NJ/NX-series Troubleshooting Manual (Cat. No. W503) for the procedures to check for
errors with an HMI.

I Checking with Instructions That Read Error Status

You can use instructions in the user program to check the error status of each function module.
The following table gives the instruction that is used to get error information for the DB Connection

Service.
Instruction Name Function
GetPLCError | Get PLC Error The GetPLCError instruction gets the highest level status (partial fault or mi-

Status nor fault) and highest level event code of the current Controller errors in the
PLC Function Module.

For details on the instructions that get error status, refer to the NJ/NX-series Instructions Reference
Manual (Cat. No. W502).

I Checking with System-defined Variables

You can use the "error status variables" and "status variables" in the system-defined variables to
check for errors that have occurred in the DB Connection Service.

® Error Status Variables

You can check for errors in each function module of the NJ/NX-series Controller with error status
variables.
The following variables show the error status of the PLC Function Module.

Variable name | Data type Meaning Function
_PLC_ErmrSta | WORD PLC Function Module Er- | Gets the collective error status of all error status
ror Status for the PLC Function Module.
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8 Troubleshooting

Variable name Data type Meaning Function
_DBC_Status | _sDBC_STA- DB Connec- | Shows the status of the DB Connection Service.
TUS tion Service
Status
Run BOOL Running Flag | TRUE while the DB Connection Service is running.
FALSE while the DB Connection Service is not running.
Test BOOL Test Mode TRUE while the DB Connection Service is running in
Test Mode.
FALSE while the DB Connection Service is not running
in Test Mode.
Idle BOOL Idle TRUE while the DB Connection Service is idle.
FALSE while the DB Connection Service is not idle.
Error BOOL Error Flag TRUE when the DB Connection Service has an error.
FALSE when the DB Connection Service has no error.
Shutdown | BOOL Shutdown TRUE when the DB Connection Service has been shut
down.
FALSE when the DB Connection Service has not been
shut down.

8-1-2  Errors Related to the DB Connection Service
P
e e o
I Classifications g
s
There are the following two sources of errors in the DB Connection Service. §
m
Log category 3
Classification Event source Source details System User-defined ’
Access log
log event log
DB Connection Service | PLC Function DB Connection Yes No No
Module Service
DB Connection Instruc- | PLC Function Instruction Yes No No
tion Module

I Event Levels

This section describes the operation of the DB Connection Service for each event level.

82IAJI8S UOI98UU0)) g 8y} 0} pale|ay SIolT Z-1-8

Event level of S
the error

Maijor fault All NJ/NX-series Controller control operations stop for errors in this event level.

Partial fault All control operations for one of the function modules in the NJ/NX-series Controller stop for
errors in this event level.
If a partial fault level error occurs in the DB Connection Service, all functions of the DB Con-
nection Service stop.

Minor fault Some of the control operations for one of the function modules in the NJ/NX-series Controller
stop for errors in this event level.

Observation Errors in the observation level do not affect NJ/NX-series Controller control operations.
Observations are reported in order to prevent them from developing into errors at the minor
fault level or higher.
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8 Troubleshooting

Event level of

the error Operation

Information Events that are classified as information provide information that do not indicate errors.
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8 Troubleshooting

I DB Connection Service Errors by Source

The following tables list the errors in each event level that can occur for each source.

DB Connection Service Errors

Level Error name

Major fault | None

Partial fault | None

Minor fault | ¢ Spool Memory Corrupted

* Execution Log Save Failed

* SQL Execution Failure Log Save Failed
* DB Connection Setting Error

* DB Connection Disconnected Error

Observation | None

Information |+ DB Connection Service Started

* DB Connection Service Stopped

* DB Connection Service Shutdown
* Spool Memory Cleared

DB Connection Instruction Errors

Level Error name

Major fault | None

Partial fault | None

Minor fault None

Observation | « DB Connection Service not Started

* DB Connection Service Run Mode Change Failed
* DB Connection Service Shutdown or Shutting Down
* Invalid DB Connection Name

* DB Connection Rejected

* DB Connection Failed

* DB Connection Already Established

* Too Many DB Connections

* Invalid DB Connection

* Invalid DB Map Variable

* Unregistered DB Map Variable

* SQL Execution Error

* Spool Capacity Exceeded

* Invalid Extraction Condition

* Log Code Out of Range

* DB Connection Disconnected Error Status

* DB Connection Instruction Execution Timeout
* DB Connection Service Error Stop

» Data Already Spooled

* DB Connection Service Initializing

* DB in Process

* Operation Log Disabled

SJ0J1T JO MBIAIBAQ L-8
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Information | None
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8-2 Troubleshooting

This section describes the errors that can occur in the DB Connection Service and the corrections for
them.

8-2-1 Error Table

The errors (i.e., events) that can occur in the DB Connection Service and DB Connection Instructions
are given on the following pages. The following abbreviations and symbols are used in the event level

column.
Abbreviation Name
Maj Major fault level
Prt Partial fault level
Min Minor fault level
Obs Observation
Info Information
Symbol Meaning
S Event levels that are defined by the system.
U Event levels that can be changed by the user."!

*1.  This symbol appears only for events for which the user can change the event level.

Refer to the NJ/NX-series Troubleshooting Manual (Cat. No. W503) for all NJ/NX-series event codes.

I Errors Related to DB Connection Service

Level
Event code | Event name Meaning Assumed cause . . In- Refer-
Maj | Prt | Min | Obs ence
fo
14D00000 | Spool Mem- | The Spool The user application made an in- S page
hex ory Corrupt- | memory is cor- valid writing to the Spool memo- 8-16
ed rupted. ry.
14D20000 | Execution Failed to save An SD Memory Card is not in- S u page
hex Log Save the Execution serted. 8-17
Failed Log to the SD The SD Memory Card is not the
Memory Card. correct type of card.

The format of the SD Memory

Card is not correct.

The SD Memory Card is write-

protected.

The capacity of the SD Memory

Card is insufficient.

The SD Memory Card is dam-

aged.
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8 Troubleshooting

Level

Event code | Event name Meaning Assumed cause . . In- Refer-
Maj | Prt | Min | Obs ence
fo
14D30000 | SQL Execu- | Failed to save An SD Memory Card is not in- S ] page
hex tion Failure | the SQL Exe- serted. 8-18
Log Save cution Failure The SD Memory Card is not the
Failed Log to the SD correct type of card.
Memory Card. The format of the SD Memory
Card is not correct.
The SD Memory Card is write-
protected.
The capacity of the SD Memory
Card is insufficient.
The SD Memory Card is dam-
aged.
35300000 DB Connec- | The DB Con- The power supply to the Control- S page
hex tion Setting | nection set- ler was interrupted during a 8-19
Error tings are not download of the DB Connection
correct. settings.
The DB Connection settings are
not correct because the power
supply to the Controller was in-
terrupted during a Clear All
Memory operation.
The DB Connection settings are
not correct because the power
supply to the Controller was in-
terrupted during a Restore oper-
ation.
Non-volatile memory failed.
85100000 | DB Connec- | The DB Con- The power supply to the server S page
hex tion Discon- | nection was is OFF. 8-19
nected Error | disconnected The DB is stopped in the server.
due to an er- The Ethernet cable connector is
ror. disconnected.
The Ethernet cable is broken.
Noise
95300000 DB Connec- | The DB Con- The DB Connection Service was S | page
hex tion Service | nection Serv- successfully started. 8-21
Started ice was start-
ed.
95310000 DB Connec- | The DB Con- The DB Connection Service was S | page
hex tion Service | nection Serv- stopped. 8-21
Stopped ice was stop-
ped.
95320000 DB Connec- | The DB Con- The DB Connection service was S | page
hex tion Service | nection Serv- shut down. 8-21
Shutdown ice was shut
down.
95330000 Spool Mem- | The SQL The SQL statements was S | page
hex ory Cleared | statements cleared from the spool memory. 8-22
was cleared
from the spool
memory.
NJ/NX-series Database Connection CPU Units User’s Manual (W527) 8-9
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8 Troubleshooting

I Errors Related to DB Connection Instructions

Errors are given as event codes that use the error code as the lower four digits. For descriptions of an
error code, refer to the description of the corresponding event code. For example, if the error code for
the instruction is 16#3000, refer to the description for event code 54013000 hex.

Level
Event Event . Refer-
Meaning Assumed cause In-
code name Maj | Prt | Min | Obs fo ence
54013000 | DB Con- The DB Con- A command to start the DB Connec- S page
hex nection nection Serv- tion Service was not given before the 8-23
Service ice has not execution of relevant instruction.
Not Start- | been started. A command to stop the DB Connec-
ed tion Service was given before the exe-
cution of relevant instruction.
54013001 | DB Con- Failed to Run mode change to "Test Mode" was S page
hex nection change the executed by the relevant instruction 8-24
Service Run mode of while running in "Operation Mode".
Run Mode | the DB Con- Run mode change to "Operation
Change nection Serv- Mode" was executed by the relevant
Failed ice. instruction while running in "Test
Mode".
Start of the DB Connection Service
was commanded while the DB Con-
nection Service was being stopped.
Shutdown of the DB Connection Serv-
ice was commanded while the DB
Connection Service was being stop-
ped.
54013002 | DB Con- The DB Con- The relevant instruction was executed S page
hex nection nection Serv- after the DB Connection Service was 8-25
Service ice is already shut down.
Shutdown | shut down or The relevant instruction was executed
or Shutting | being shut while the shutdown processing of the
Down down. DB Connection Service was in prog-
ress.
54013003 | Invalid DB | The specified The DB Connection Name specified in S page
hex Connec- DB Connec- the DBConnectionName input varia- 8-25
tion Name | tion Name is ble of the relevant instruction is
not set in any wrong.
DB Connec- The DB Connection Name set in the
tion settings. DB Connection settings is wrong.
54013004 | DB Con- The DB re- The user name or password set in the S page
hex nection jected the DB Connection settings is wrong. 8-27
Rejected connection.
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Level

Event Event . Refer-
Meaning Assumed cause . . In-
code name Maj | Prt | Min | Obs fo ence
54013005 | DB Con- Failed to con- A server does not exist for the speci- S page
hex nection nect to the fied IP address or the specified host 8-27
Failed DB. name.
The power supply to the server is
OFF.
The DB is stopped in the server.
The Ethernet cable connector is dis-
connected.
The Ethernet cable is broken.
54013006 | DB Con- A same- The relevant instruction was executed S page
hex nection Al- | name DB when a same-name DB Connection 8-29
ready Es- | Connection is was already established.
tablished already es-
tablished.
54013007 | Too Many | The number The relevant instruction was executed S page
hex DB Con- of DB Con- when the maximum number of DB 8-29
nections nections that Connections that can be established
can be estab- at the same time were already estab-
lished at the lished.
same time is
exceeded.
54013008 | Invalid DB | The specified The DB Connection specified in the S page
hex Connec- DB Connec- DBConnection input variable of the 8-30
tion tion is not relevant instruction is wrong.
correct, or The DB Connection specified in the
the DB Con- DBConnection input variable of the
nection is al- relevant instruction is closed.
ready closed.
54013009 | Invalid DB | The specified A structure variable that contains a S page
hex Map Varia- | DB Map Vari- derivative data type of member was 8-30
ble able is not specified as a DB Map Variable.
correct. A non-structure variable was specified
as a DB Map Variable.
A structure array variable was speci-
fied as a DB Map Variable for INSERT
or UPDATE.
5401300A | Unregis- The specified The DB Map Variable has not been S page
hex tered DB DB Map Vari- created by a DB_CreateMapping in- 8-32
Map Varia- | able has not struction.
ble been regis- A variable that is not registered as a
tered. DB Map Variable was specified in
MapVar.
The DB Connection specified in the
relevant instruction is different from
the one specified at the execution of
DB_CreateMapping instruction.
NJ/NX-series Database Connection CPU Units User’s Manual (W527) 8-11
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8 Troubleshooting

Event
code

Event
name

Meaning

Assumed cause

Level

Maj

Prt

Min

Obs

fo

Refer-
ence

5401300B
hex

SQL Exe-
cution Er-
ror

The executed
SQL state-
ment resulted
in an error.

There is no column with the same
name as a structure member of the
DB Map Variable.

The table specified in the DB_Create-
Mapping instruction does not exist in
the DB.

One or more structure member values
of the DB Map Variable cannot be
converted to the corresponding col-
umn’s data type.

One or more column values cannot be
converted to the corresponding struc-
ture member’s data type of the DB
Map Variable.

One or more structure member values
of the DB Map Variable exceed the
valid range of the corresponding col-
umn’s data type.

The column specified in the extraction
condition does not exist in the DB’s
records. (DB_Select instruction,
DB_Update instruction, DB_Delete in-
struction)

The extraction condition has a syntax
error. (DB_Select instruction, DB_Up-
date instruction, DB_Delete instruc-
tion)

The column specified in the sort con-
dition does not exist in the DB’s re-
cords. (DB_Select instruction)

The sort condition has a syntax error.
(DB_Select instruction)

The user does not have the access
rights to the table.

page
8-33

5401300C
hex

Spool Ca-
pacity Ex-
ceeded

The SQL
statement
could not be
stored in the
Spool memo-
ry because
its maximum
capacity was
exceeded.

The DB connection failure has been
continuing due to network failure or
other factors.

The resend processing of the SQL
statements stored in the Spool memo-
ry has not been executed (when the
Resend spool data parameter is set to
"Manual").

page
8-35

5401300E
hex

Invalid Ex-
traction
Condition

The entered
extraction
condition is
invalid.

A text string that consists of a NULL
(16#00) character only was specified
in the Where input variable.

page
8-36
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Level

Event Event . Refer-
Meaning Assumed cause . X In-
code name Maj | Prt | Min | Obs fo ence
54013010 | Log Code | The value of A value outside the valid range from 0 S page
hex Out of the entered to 9999 was specified. 8-37
Range log code is
outside the
valid range.
54013011 | DB Con- The instruc- The power supply to the server is S page
hex nection tion could not OFF. 8-37
Discon- be executed The DB is stopped in the server.
nected Er- | because the The Ethernet cable connector is dis-
ror Status | DB Connec- connected.
tion had been The Ethernet cable is broken.
disconnected Noise
due to an er-
ror.
54013012 | DB Con- The instruc- The power supply to the server is S page
hex nection In- | tion was not OFF. 8-39
struction completed The Ethernet cable connector is dis-
Execution | within the connected.
Timeout time specified The Ethernet cable is broken.
for timeout. The server’s processing time is long.
54013013 | DB Con- The instruc- The DB Connection settings are cor- S page
hex nection tion could not rupted. 8-39
Service be executed
Error Stop | because the
DB Connec-
tion Service
was stopped
due to an er-
ror.
54013014 | Data Al- One or more A DB_Insert or DB_Update instruction S page
hex ready SQL state- was executed when one or more SQL 8-41
Spooled ments are al- statements were already stored in the
ready stored Spool memory.
in the Spool A DB_Select or DB_Delete instruction
memory. was executed when one or more SQL
statements were already stored in the
Spool memory.
54013015 | DB Con- The instruc- The relevant instruction was executed S page
hex nection tion could not during the initialization processing of 8-41
Service In- | be executed the DB Connection Service.
itializing because the
initialization
processing of
the DB Con-
nection Serv-
ice is in prog-
ress.
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8 Troubleshooting

Level
Event Event . Refer-
Meaning Assumed cause . . In-
code name Maj | Prt | Min | Obs fo ence
54013016 | DB in The instruc- e Though a DB Connection Instruction S page
hex Process tion could not Execution Timeout occurred for the 8-43
be executed previous instruction, the relevant in-
because the struction was executed before com-
DB is under pletion of the DB’s processing in the
processing in server.
the server.
54013017 | Operation | The log could | « Though Execution Log was specified S page
hex Log Disa- | not be re- in the LogType input variable, the Ex- 8-43
bled corded be- ecution Log is disabled.
cause the * Though Debug Log was specified in
specified Op- the LogType input variable, recording
eration Log is to the Debug Log is stopped.
disabled.
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Error Descriptions

I Controller Error Descriptions

8 Troubleshooting

The items that are used to describe individual errors (events) are described in the following copy of an

error table.
Event name Gives the name of the error. | Event code Gives the code of the error.
Meaning Gives a short description of the error.
Source Gives the source of the error. Source details | Gives details Detection tim- | Tells when the

on the source
of the error.

ing

error is detect-
ed.

Error attrib- Level Tells the level Recovery Gives the re- Log category | Tells which log
utes of influence on covery meth- the error is
control.™! od.” saved in."3
Effects User program | Tells what will Operation Provides special information on the operation that
happen to exe- results from the error.
cution of the
user pro-
gram.™
System-de- Variable Data type | Name
fined varia- Lists the variable names, data types, and meanings for system-defined variables that provide direct error
bles notification, that are directly affected by the error, or that contain settings that cause the error.
Cause and Assumed cause Correction | Prevention
correction Lists the possible causes, corrections, and preventive measures for the error.
Attached in- This is the attached information that is displayed by Sysmac Studio or HMI.
formation

Precautions/
Remarks

provided.

Provides precautions, restrictions, and supplemental information. If the user can set the event level, the
event levels that can be set, the recovery method, operational information, and other information is also

*1.  One of the following:
Maijor fault: Major fault level

Partial fault: Partial fault level

Minor fault: Minor fault level
Observation
Information

*2. One of the following:

Automatic recovery: Normal status is restored automatically when the cause of the error is removed.

Error reset: Normal status is restored when the error is reset after the cause of the error is removed.
Cycle the power supply: Normal status is restored when the power supply to the Controller is turned OFF and then

back ON after the cause of the error is removed.

Controller reset: Normal status is restored when the Controller is reset after the cause of the error is removed.
Depends on cause: The recovery method depends on the cause of the error.
*3.  One of the following:
System: System event log
Access: Access event log
*4.  One of the following:
Continues: Execution of the user program will continue.
Stops: Execution of the user program stops.
Starts: Execution of the user program starts.
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8 Troubleshooting

I Errors Related to DB Connection Service

Event name Spool Memory Corrupted | Event code 14D00000 hex

Meaning The Spool memory is corrupted.

Source PLC Function Module Source details | DB Connection | Detection tim- | When the DB

Service ing Connection
Service is start-
ed

Error attrib- Level Minor fault Recovery Error reset Log category | System

utes

Effects User program | Continues. Operation Not affected.

System-de- Variable Data type Name

fined varia- None

bles

Cause and Assumed cause Correction Prevention

correction The user application made an in- | Check for writing from the user Do not write to the Spool memo-

valid writing to the Spool memo- | application to the Spool memory | ry area from the user application.
ry. area. Correct the user applica-
tion, and then execute the Clear
Spool Data operation.

Attached in- None

formation

Precautions/ | None

Remarks
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Event name

Execution Log Save Failed

Event code

14D20000 hex

Meaning

Failed to save the Execution Log to the SD Memory Card.

PLC Function Module

Source details | DB Connection

Detection tim- | Continuously

Service ing
Error attrib- Level Minor fault Recovery Error reset Log category | System
utes
Effects User program | Continues. Operation Not affected.
System-de- Variable Data type Name
fined varia- None — -
bles
Cause and Assumed cause Correction Prevention
correction An SD Memory Card is not in- Insert an SD Memory Card. Insert an SD Memory Card.
serted.
The SD Memory Card is not the | Replace the SD Memory Card Use an SD or SDHC card.
correct type of card. with an SD or SDHC card.
The format of the SD Memory Format the SD Memory Card Use a formatted SD Memory
Card is not correct. with Sysmac Studio. Card.
Also, do not remove the SD
Memory Card or turn OFF the
power supply while the SD BUSY
indicator is lit.
The SD Memory Card is write- Remove write protection from the | Make sure that the SD Memory
protected. SD Memory Card. Card is not write-protected.
The capacity of the SD Memory | Replace the SD Memory Card for | Use an SD Memory Card that
Card is insufficient. one with sufficient available has sufficient available space.
space.
The SD Memory Card is dam- If none of the above causes ap- | Do not remove the SD Memory
aged. plies, replace the SD Memory Card or turn OFF the power sup-
Card. ply while the SD BUSY indicator
is lit.
Do not remove the SD Memory
Card while the SD PWR indicator
is lit.
Replace the SD Memory Card
periodically according to the write
life of the SD Memory Card.
Attached in- Attached information 1: Error Details
formation 0001 hex: An SD Memory Card is not inserted.

0002 hex: The SD Memory Card is damaged, the format of the SD Memory Card is not correct, or the
SD Memory Card is not the correct type of card.

0003 hex: The SD Memory Card is write-protected.
0302 hex: The SD Memory Card is damaged, the capacity of the SD Memory Card is insufficient, or
failed to save a file to the SD Memory Card due to other factors.

Precautions/
Remarks

You can change the error level to the observation.
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8 Troubleshooting

Event name SQL Execution Failure Log Save Failed Event code 14D30000 hex
Meaning Failed to save the SQL Execution Failure Log to the SD Memory Card.
Source PLC Function Module Source details | DB Connection | Detection tim- | Continuously
Service ing
Error attrib- Level Minor fault Recovery Error reset Log category | System
utes
Effects User program | Continues. Operation Not affected.
System-de- Variable Data type Name
fined varia- None - —
bles
Cause and Assumed cause Correction Prevention
correction An SD Memory Card is not in- Insert an SD Memory Card. Insert an SD Memory Card.
serted.
The SD Memory Card is not the | Replace the SD Memory Card Use an SD or SDHC card.
correct type of card. with an SD or SDHC card.
The format of the SD Memory Format the SD Memory Card Use a formatted SD Memory
Card is not correct. with Sysmac Studio. Card.
Also, do not remove the SD
Memory Card or turn OFF the
power supply while the SD BUSY
indicator is lit.
The SD Memory Card is write- Remove write protection from the | Make sure that the SD Memory
protected. SD Memory Card. Card is not write-protected.
The capacity of the SD Memory | Replace the SD Memory Card for | Use an SD Memory Card that
Card is insufficient. one with sufficient available has sufficient available space.
space.
The SD Memory Card is dam- If none of the above causes ap- | Do not remove the SD Memory
aged. plies, replace the SD Memory Card or turn OFF the power sup-
Card. ply while the SD BUSY indicator
is lit.
Do not remove the SD Memory
Card while the SD PWR indicator
is lit.
Replace the SD Memory Card
periodically according to the write
life of the SD Memory Card.
Attached in- Attached information 1: Error Details
formation 0001 hex: An SD Memory Card is not inserted.

0002 hex: The SD Memory Card is damaged, the format of the SD Memory Card is not correct, or the
SD Memory Card is not the correct type of card.

0003 hex: The SD Memory Card is write-protected.
0302 hex: The SD Memory Card is damaged, the capacity of the SD Memory Card is insufficient, or
failed to save a file to the SD Memory Card due to other factors.

Precautions/
Remarks

You can change the error level to the observation.
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Event name DB Connection Setting Error Event code 35300000 hex
Meaning The DB Connection settings are not correct.
Source PLC Function Module Source details | DB Connection | Detection tim- | At download,
Service ing power ON, or
Controller reset
Error attrib- Level Minor fault Recovery Automatic re- Log category | System
utes covery
Effects User program | Continues. Operation The DB Connection Service cannot be started.
The operation status of the DB Connection Service
is changed to "Error Stop".
System-de- Variable Data type Name
fined varia- _DBC_Status _sDBC_STATUS DB Connection Service Status
bles
Cause and Assumed cause Correction Prevention
correction The power supply to the Control- | Transfer the DB Connection set- | Do not turn OFF the power sup-
ler was interrupted during a tings again from Sysmac Studio. | ply to the Controller during a
download of the DB Connection download of the user program or
settings. the Controller Configurations and
Setup.
The DB Connection settings are Do not interrupt the power supply
not correct because the power to the Controller during a Clear
supply to the Controller was in- All Memory operation.
terrupted during a Clear All Mem-
ory operation.
The DB Connection settings are Do not interrupt the power supply
not correct because the power to the Controller during a Restore
supply to the Controller was in- operation.
terrupted during a Restore oper-
ation.
Non-volatile memory failed. If the error persists even after None
you make the above correction,
replace the CPU Unit.
Attached in- None
formation
Precautions/ None
Remarks
Event name DB Connection Disconnected Error Event code 85100000 hex
Meaning The DB Connection was disconnected due to an error.
Source PLC Function Module Source details | DB Connection | Detection tim- | When a DB
Service ing Connection In-
struction is

executed, or
when Spool da-

ta is resent
Error attrib- Level Minor fault Recovery Automatic re- Log category | System
utes covery
Effects User program | Continues. Operation Not affected.
System-de- Variable Data type Name
fined varia- _DBC_Status _sDBC_STATUS DB Connection Service Status
bles
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8 Troubleshooting

Cause and Assumed cause Correction Prevention
correction The power supply to the server is | Check the server status and start | Check the server status and start
OFF. it properly. it properly.
The DB is stopped in the server.
The Ethernet cable connectoris | Reconnect the connector and Connect the connector securely.
disconnected. make sure it is mated correctly.
The Ethernet cable is broken. Replace the Ethernet cable. None
Noise Implement noise countermeas- Implement noise countermeas-
ures if there is excessive noise. ures if there is excessive noise.
Attached in- Attached information 1: DB Connection Name
formation
Precautions/ None
Remarks
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Event name DB Connection Service Started Event code 95300000 hex

Meaning The DB Connection Service was started.

Source PLC Function Module Source details | DB Connection | Detection tim- | When the DB

Service ing Connection

Service is start-
ed

Error attrib- Level Information Recovery - Log category | System

utes

Effects User program | Continues. Operation Not affected.

System-de- Variable Data type Name

fined varia- _DBC_Status _sDBC_STATUS DB Connection Service Status

bles

Cause and Assumed cause Correction Prevention

correction The DB Connection Service was | ---

successfully started.
Attached in- Attached information 1: Start reason
formation 01 hex: Execution of a DB_ControlService instruction or operation from Sysmac Studio

02 hex: Controller’s operating mode change (from PROGRAM to RUN mode)

Precautions/ None

Remarks

Event name DB Connection Service Stopped Event code 95310000 hex

Meaning The DB Connection Service was stopped.

Source PLC Function Module Source details | DB Connection | Detection tim- | When the DB

Service ing Connection

Service is stop-
ped

Error attrib- Level Information Recovery - Log category | System

utes

Effects User program | Continues. Operation Not affected.

System-de- Variable Data type Name

fined varia- _DBC_Status _sDBC_STATUS DB Connection Service Status

bles

Cause and Assumed cause Correction Prevention

correction The DB Connection Service was | -

stopped.
Attached in- Attached information 1: Stop reason
formation 01 hex: Execution of a DB_ControlService instruction or operation from Sysmac Studio

02 hex: Controller’s operating mode change (from RUN to PROGRAM mode)
03 hex: Execution of Synchronization (download), Clear All Memory, or Restore operation
04 hex: A major fault level Controller error

Precautions/ None

Remarks

Event name DB Connection Service Shutdown Event code 95320000 hex

Meaning The DB Connection Service was shut down.

Source PLC Function Module Source details | DB Connection | Detection tim- | When the DB
Service ing Connection

Service is shut
down.

Error attrib-
utes

Level Information

Recovery -

Log category

System
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8 Troubleshooting

Effects User program | Continues. Operation Not affected.
System-de- Variable name Data type Name
fined varia- _DBC_Status _sDBC_STATUS DB Connection Service Status
bles
Cause and Assumed cause Correction Prevention
correction The DB Connection service was | --- ---
shut down.
Attached in- Attached information 1: Shutdown reason
formation 01 hex: Execution of a DB_Shutdown instruction or operation from Sysmac Studio
Precautions/ None
Remarks
Event name Spool Memory Cleared Event code 95330000 hex
Meaning The SQL statements was cleared from the spool memory.
Source PLC Function Module Source details | DB Connection | Detection tim- | When spooled
Service ing data was
cleared
Error attrib- Level Information Recovery - Log category | System
utes
Effects User program | Continues. Operation Not affected.
System-de- Variable name Data type Name
fined variable | None
Cause and Assumed cause Correction Prevention
correction The SQL statements was cleared | ---
from the spool memory.
Attached in- Attached information 1: DB Connection Name
formation - when all spool memory cleared regardless of DB Connection.

Attached information 2: Clear reason
01 hex: Execution of a DB_ControlSpool instruction or operation from Sysmac Studio
02 hex: The specified clear condition was met.
03 hex: The automatic clear condition was met.

Precautions/
Remarks

None
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8 Troubleshooting

Event name DB Connection Service Not Started | Event code | 54013000 hex

Meaning The DB Connection Service has not been started.

Source PLC Function Module Source details | Instruction Detection tim- | At instruction

ing execution

Error attrib- Level Observation Recovery - Log category | System

utes

Effects User program | Continues. Operation The relevant instruction will end according to speci-

fications.

System-de- Variable Data type Name

fined varia- None

bles

Cause and Assumed cause Correction Prevention

correction A command to start the DB Con- | Start the DB Connection Service. | Write the user program so that
nection Service was not given Or, correct the user program so the relevant instruction is execut-
before the execution of relevant | that the relevant instruction is ed while the DB Connection
instruction. executed while the DB Connec- | Service is running.
A command to stop the DB Con- | tion Service is running.
nection Service was given before
the execution of relevant instruc-
tion.

Attached in- Attached information 1: Error Location

formation Attached information 2: Error Location Detail, Rung Number. For a program section, the rung number

from the start of the section is given. For ST, the line number is given.

Attached information 3: Instruction Name and Instruction Instance Name Where Error Occurred. If there
is more than one instruction, all of them are given. If the instruction cannot be identified, nothing is given.
Attached information 4: Expansion Error Code (ErrorlDEXx)

Precautions/
Remarks

None
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Event name DB Connection Service Run Mode Change Failed | Event code 54013001 hex
Meaning Failed to change the Run mode of the DB Connection Service.
Source PLC Function Module Source details | Instruction Detection tim- | At instruction
ing execution
Error attrib- Level Observation Recovery - Log category | System
utes
Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.
System-de- Variable Data type Name
fined varia- None
bles
Cause and Assumed cause Correction Prevention
correction Run mode change to "Test Stop the DB Connection Service, | Write the user program so that
Mode" was executed by the rele- | and then execute the relevant in- | the relevant instruction is execut-
vant instruction while running in struction. Or, correct the user ed when the operation status of
"Operation Mode". program so that the relevant in- the DB Connection Service is
Run mode change to "Operation | struction is executed when the "ldle".
Mode" was executed by the rele- | operation status of the DB Con-
vant instruction while running in | nection Service is "ldle".
"Test Mode".
Start of the DB Connection Serv- | Execute the relevant instruction While a DB_Insert, DB_Update,
ice was commanded while the later. DB_Select, or DB_Delete in-
DB Connection Service was be- struction is being executed, the
ing stopped. DB Connection Service becomes
Shutdown of the DB Connection stopping status If stop of the DB
Service was commanded while Connection Service is command-
the DB Connection Service was ed.
being stopped. Stop the DB Connection Service
after completion of the DB_In-
sert, DB_Update, DB_Select, or
DB_Delete instruction.
Attached in- Attached information 1: Error Location
formation Attached information 2: Error Location Detail, Rung Number. For a program section, the rung number

from the start of the section is given. For ST, the line number is given.

Attached information 3: Instruction Name and Instruction Instance Name Where Error Occurred. If there
is more than one instruction, all of them are given. If the instruction cannot be identified, nothing is given.
Attached information 4: Expansion Error Code (ErrorlDEXx)

Precautions/
Remarks

None
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Event name DB Connection Service Shutdown or Shutting Event code 54013002 hex
Down

Meaning The DB Connection Service is already shut down or being shut down.

Source PLC Function Module Source details | Instruction Detection tim- | At instruction

ing execution

Error attrib- Level Observation Recovery - Log category | System

utes

Effects User program | Continues. Operation The relevant instruction will end according to speci-

fications.

System-de- Variable Data type Name

fined varia- None — —

bles

Cause and Assumed cause Correction Prevention

correction The relevant instruction was exe- | Cycle the power supply to the Write the user program so that
cuted after the DB Connection Controller, start the DB Connec- | the relevant instruction is not
Service was shut down. tion Service, and then execute executed after the execution of
The relevant instruction was exe- | the relevant instruction. DB_Shutdown instruction. Or,
cuted while the shutdown proc- write the user program so that
essing of the DB Connection the relevant instruction is not
Service was in progress. executed after shutdown is com-

manded from Sysmac Studio.
Attached in- Attached information 1: Error Location
formation Attached information 2: Error Location Detail, Rung Number. For a program section, the rung number

from the start of the section is given. For ST, the line number is given.
Attached information 3: Instruction Name and Instruction Instance Name Where Error Occurred. If there

is more than one instruction, all of them are given. If the instruction cannot be identified, nothing is given.
Attached information 4: Expansion Error Code (ErrorIDEX)

Precautions/ None

Remarks

Event name Invalid DB Connection Name Event code 54013003 hex

Meaning The specified DB Connection Name is not set in any DB Connection settings.

Source PLC Function Module Source details | Instruction Detection tim- | At instruction

ing execution

Error attrib- Level Observation Recovery - Log category | System

utes

Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.

System-de- Variable Data type Name

fined varia- None — —

bles

Cause and Assumed cause Correction Prevention

correction The DB Connection Name speci- | Specify a correct DB Connection | Confirm that a DB Connection

fied in the DBConnectionName
input variable of the relevant in-
struction is wrong.

Name in the DBConnectionName
input variable of the relevant in-
struction.

Name is correctly specified in the
DBConnectionName input varia-
ble of the relevant instruction.

The DB Connection Name set in
the DB Connection settings is
wrong.

Specify a correct DB Connection
Name in the DB Connection set-
tings.

Confirm that a DB Connection
Name is correctly set in the DB
Connection Settings.
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8 Troubleshooting

Attached in-
formation

Attached information 1: Error Location

Attached information 2: Error Location Detail, Rung Number. For a program section, the rung number
from the start of the section is given. For ST, the line number is given.

Attached information 3: Instruction Name and Instruction Instance Name Where Error Occurred. If there
is more than one instruction, all of them are given. If the instruction cannot be identified, nothing is given.
Attached information 4: Expansion Error Code (ErrorIDEXx)

Precautions/
Remarks

None
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Event name DB Connection Rejected Event code 54013004 hex

Meaning The DB rejected the connection.

Source PLC Function Module Source details | Instruction Detection tim- | At instruction

ing execution

Error attrib- Level Observation Recovery - Log category | System

utes

Effects User program | Continues. Operation The relevant instruction will end according to speci-

fications.

System-de- Variable Data type Name

fined varia- None

bles

Cause and Assumed cause Correction Prevention

correction The user name or password set | Enter the correct user name and | Enter the correct user name and
in the DB Connection settings is | password in the DB Connection | password in the DB Connection
wrong. settings. settings.

Attached in- Attached information 1: Error Location

formation Attached information 2: Error Location Detail, Rung Number. For a program section, the rung number

from the start of the section is given. For ST, the line number is given.

Attached information 3: Instruction Name and Instruction Instance Name Where Error Occurred. If there
is more than one instruction, all of them are given. If the instruction cannot be identified, nothing is given.
Attached information 4: Expansion Error Code (ErrorIDEX)

Precautions/ None

Remarks

Event name DB Connection Failed Event code 54013005 hex

Meaning Failed to connect to the DB.

Source PLC Function Module Source details | Instruction Detection tim- | At instruction

ing execution

Error attrib- Level Observation Recovery - Log category | System

utes

Effects User program | Continues. Operation The relevant instruction will end according to speci-

fications.

System-de- Variable Data type Name

fined varia- None — —

bles

Cause and Assumed cause Correction Prevention

correction A server does not exist for the Enter the correct IP address or Enter the correct IP address or
specified IP address or the speci- | host name in the DB Connection | host name in the DB Connection
fied host name. settings. settings.
The power supply to the server is | Check the server status and start | Check the server status and start
OFF. it properly. it properly.
The DB is stopped in the server.
The Ethernet cable connectoris | Reconnect the connector and Connect the connector securely.
disconnected. make sure it is mated correctly.
The Ethernet cable is broken. Replace the Ethernet cable. None

Attached in- Attached information 1: Error Location

formation Attached information 2: Error Location Detail, Rung Number. For a program section, the rung number

from the start of the section is given. For ST, the line number is given.

Attached information 3: Instruction Name and Instruction Instance Name Where Error Occurred. If there
is more than one instruction, all of them are given. If the instruction cannot be identified, nothing is given.
Attached information 4: Expansion Error Code (ErrorlDEX)
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8 Troubleshooting

Precautions/ None
Remarks
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Event name DB Connection Already Established Event code 54013006 hex

Meaning A same-name DB Connection is already established.

Source PLC Function Module Source details | Instruction Detection tim- | At instruction

ing execution

Error attrib- Level Observation Recovery - Log category | System

utes

Effects User program | Continues. Operation The relevant instruction will end according to speci-

fications.

System-de- Variable Data type Name

fined varia- None

bles

Cause and Assumed cause Correction Prevention

correction The relevant instruction was exe- | Correct the user program so that | Write the user program so that
cuted when a same-name DB the relevant instruction is execut- | the relevant instruction is execut-
Connection was already estab- ed when the DB Connection is ed when the DB Connection is
lished. closed. closed.

Attached in- Attached information 1: Error Location

formation Attached information 2: Error Location Detail, Rung Number. For a program section, the rung number

from the start of the section is given. For ST, the line number is given.
Attached information 3: Instruction Name and Instruction Instance Name Where Error Occurred. If there
is more than one instruction, all of them are given. If the instruction cannot be identified, nothing is given.

Attached information 4: Expansion Error Code (ErrorlDEX)

Precautions/ None

Remarks

Event name Too Many DB Connections Event code 54013007 hex

Meaning The number of DB Connections that can be established at the same time is exceeded.

Source PLC Function Module Source details | Instruction Detection tim- | At instruction

ing execution

Error attrib- Level Observation Recovery - Log category | System

utes

Effects User program | Continues. Operation The relevant instruction will end according to speci-

fications.

System-de- Variable Data type Name

fined varia- None — -

bles

Cause and Assumed cause Correction Prevention

correction The relevant instruction was exe- | Correct the user program so that | Write the user program so that
cuted when the maximum num- the number of established DB the number of established DB
ber of DB Connections that can Connections does not exceed Connections does not exceed
be established at the same time | the maximum number of DB the maximum number of DB
were already established. Connections that can be estab- Connections that can be estab-

lished at the same time. lished at the same time.
Attached in- Attached information 1: Error Location
formation Attached information 2: Error Location Detail, Rung Number. For a program section, the rung number

from the start of the section is given. For ST, the line number is given.

Attached information 3: Instruction Name and Instruction Instance Name Where Error Occurred. If there
is more than one instruction, all of them are given. If the instruction cannot be identified, nothing is given.
Attached information 4: Expansion Error Code (ErrorIDEX)

Precautions/
Remarks

None
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Event name Invalid DB Connection Event code 54013008 hex

Meaning The specified DB Connection is not correct, or the DB Connection is already closed.

Source PLC Function Module Source details | Instruction Detection tim- | At instruction

ing execution

Error attrib- Level Observation Recovery --- Log category | System

utes

Effects User program | Continues. Operation The relevant instruction will end according to speci-

fications.

System-de- Variable Data type Name

fined varia- None

bles

Cause and Assumed cause Correction Prevention

correction The DB Connection specified in | Specify a correct DB Connection | Confirm that a correct DB Con-
the DBConnection input variable | in the DBConnection input varia- | nection is specified in the
of the relevant instruction is ble of the relevant instruction. DBConnection input variable of
wrong. the relevant instruction.
The DB Connection specified in Correct the user program so that | Write the user program so that
the DBConnection input variable | the relevant instruction is execut- | the relevant instruction is execut-
of the relevant instruction is ed after the DB Connection is es- | ed after the DB Connection is es-
closed. tablished by a DB_Connect in- tablished by a DB_Connect in-

struction. struction.
Attached in- Attached information 1: Error Location
formation Attached information 2: Error Location Detail, Rung Number. For a program section, the rung number

from the start of the section is given. For ST, the line number is given.

Attached information 3: Instruction Name and Instruction Instance Name Where Error Occurred. If there
is more than one instruction, all of them are given. If the instruction cannot be identified, nothing is given.
Attached information 4: Expansion Error Code (ErrorlDEXx)

Precautions/ None

Remarks

Event name Invalid DB Map Variable Event code 54013009 hex

Meaning The specified DB Map Variable is not correct.

Source PLC Function Module Source details | Instruction Detection tim- | At instruction

ing execution

Error attrib- Level Observation Recovery - Log category | System

utes

Effects User program | Continues. Operation The relevant instruction will end according to speci-

fications.

System-de- Variable Data type Name

fined varia- None — —

bles

Cause and Assumed cause Correction Prevention

correction A structure variable that contains | Specify a basic data type for the | Confirm the data type of the vari-
a derivative data type of member | members of the structure data ables to be specified as a DB
was specified as a DB Map Vari- | used in the DB Map Variable. Map Variable when writing the
able. user program.
A non-structure variable was Specify a structure variable for
specified as a DB Map Variable. | the DB Map Variable.
A structure array variable was Specify a structure variable for
specified as a DB Map Variable the DB Map Variable for INSERT
for INSERT or UPDATE. or UPDATE.
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Attached in-
formation

Attached information 1: Error Location

Attached information 2: Error Location Detail, Rung Number. For a program section, the rung number
from the start of the section is given. For ST, the line number is given.

Attached information 3: Instruction Name and Instruction Instance Name Where Error Occurred. If there
is more than one instruction, all of them are given. If the instruction cannot be identified, nothing is given.
Attached information 4: Expansion Error Code (ErrorIDEXx)

Precautions/
Remarks

None
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Event name Unregistered DB Map Variable Event code 5401300A hex

Description The specified DB Map Variable has not been registered.

Source PLC Function Module Source details | Instruction Detection tim- | At instruction

ing execution

Error attrib- Level Observation Recovery --- Log category | System

utes

Effects User program | Continues. Operation The relevant instruction will end according to speci-

fications.

System-de- Variable Data type Name

fined varia- None

bles

Cause and Assumed cause Correction Prevention

correction The DB Map Variable has not Correct the user program so that | Write the user program so that
been created by a DB_Create- the relevant instruction is execut- | the relevant instruction is execut-
Mapping instruction. ed after the DB Map Variable is ed after the DB Map Variable is

created by a DB_CreateMapping | created by a DB_CreateMapping
instruction. instruction.

A variable that is not registered Check the input parameters of In the input parameters of the rel-
as a DB Map Variable was speci- | the relevant instruction and cor- | evant instruction, specify the DB
fied in MapVar. rect the user program. Connection specified in the
The DB Connection specified in DB_CreateMapping instruction
the relevant instruction is differ- and the DB Map Variable created
ent from the one specified at the by the DB_CreateMapping in-
execution of DB_CreateMapping struction.
instruction.

Attached in- Attached information 1: Error Location

formation Attached information 2: Error Location Detail, Rung Number. For a program section, the rung number

from the start of the section is given. For ST, the line number is given.

Attached information 3: Instruction Name and Instruction Instance Name Where Error Occurred. If there
is more than one instruction, all of them are given. If the instruction cannot be identified, nothing is given.
Attached information 4: Expansion Error Code (ErrorlDEXx)

Precautions/
Remarks

None
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Event name SQL Execution Error Event code 5401300B hex

Meaning The executed SQL statement resulted in an error.

Source PLC Function Module Source details | Instruction Detection tim- | At instruction

ing execution

Error attrib- Level Observation Recovery - Log category | System

utes

Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.

System-de- Variable Data type Name

fined varia- None

bles
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8 Troubleshooting

Cause and Assumed cause Correction Prevention
correction There is no column with the Check whether the column Confirm that the column names
same name as a structure mem- | names match the structure mem- | match the structure member
ber of the DB Map Variable. ber names of the DB Map Varia- | names of the DB Map Variable.
ble.
The table specified in the Check whether the table name Confirm that the table name
DB_CreateMapping instruction specified in the DB_CreateMap- | specified in the DB_CreateMap-
does not exist in the DB. ping instruction is correct. ping instruction is correct.
One or more structure member Check whether the data types of | Confirm that the data types of the
values of the DB Map Variable the structure members of the DB | structure members of the DB
cannot be converted to the corre- | Map Variable can be converted Map Variable can be converted
sponding column’s data type. to the corresponding column’s to the corresponding column’s
data type. data type.
One or more column values can- | Check whether the data types of | Check whether the data types of
not be converted to the corre- the columns can be converted to | the columns can be converted to
sponding structure member’s da- | the corresponding structure the corresponding structure
ta type of the DB Map Variable. member’s data type of the DB member’s data type of the DB
Map Variable. Or, confirm that Map Variable. Or, define the
the values of the mapped col- structure members so as not to
umns are not NULL. map a column whose value can
be NULL.
One or more structure member Check the structure member val- | Write the user program so that
values of the DB Map Variable ues of the DB Map Variable. the structure member values of
exceed the valid range of the the DB Map Variable are within
corresponding column’s data the valid range of the corre-
type. sponding column’s data type.
The column specified in the ex- Confirm that the column name Confirm that the column name
traction condition does not exist | specified in the extraction condi- | specified in the extraction condi-
in the DB’s records. (DB_Select tion is correct. Or, check whether | tion is correct. Or, confirm that
instruction, DB_Update instruc- the syntax of the extraction con- | the syntax of the extraction con-
tion, DB_Delete instruction) dition is correct. dition is correct.
The extraction condition has a
syntax error. (DB_Select instruc-
tion, DB_Update instruction,
DB_Delete instruction)
The column specified in the sort | Check whether the column name | Check whether the column name
condition does not exist in the specified in the sort condition is specified in the sort condition is
DB’s records. (DB_Select in- correct. Or, check whether the correct. Or, confirm that the syn-
struction) syntax of the sort condition is tax of the sort condition is cor-
The sort condition has a syntax | correct. rect.
error. (DB_Select instruction)
The user does not have the ac- Check the access rights to the Confirm the access rights to the
cess rights to the table. table. table.
Attached in- Attached information 1: Error Location
formation Attached information 2: Error Location Detail, Rung Number. For a program section, the rung number

from the start of the section is given. For ST, the line number is given.

Attached information 3: Instruction Name and Instruction Instance Name Where Error Occurred. If there
is more than one instruction, all of them are given. If the instruction cannot be identified, nothing is given.
Attached information 4: Expansion Error Code (ErrorlDEXx)

Precautions/
Remarks

None
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Event name Spool Capacity Exceeded Event code 5401300C hex
Meaning The SQL statement could not be stored in the Spool memory because its maximum capacity was ex-
ceeded.
Source PLC Function Module Source details | Instruction Detection tim- | At instruction
ing execution
Error attrib- Level Observation Recovery - Log category | System
utes
Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.
System-de- Variable Data type Name
fined varia- None — —
bles
Cause and Assumed cause Correction Prevention
correction The DB connection failure has Recover from the network failure. | Control from the user program
been continuing due to network like below. Check the Spool
failure or other factors. memory usage using a DB_Get-
ConnectionStatus instruction,
and when the Spool memory us-
age has exceeded a certain val-
ue, do not execute the DB_Insert
nor DB_Update instructions.
Or, check the DB Connection
status using a DB_GetConnec-
tionStatus instruction, and when
the status has changed to
"Connected", resend the SQL
statements stored in the Spool
memory using a DB_ControlS-
pool instruction.
The resend processing of the Resend the SQL statements Check the DB Connection status
SQL statements stored in the stored in the Spool memory us- using a DB_GetConnectionSta-
Spool memory has not been exe- | ing a DB_ControlSpool instruc- tus instruction, and when the sta-
cuted (when the Resend spool tion after establishing the DB tus has changed to "Connected",
data parameter is set to Connection again. resend the SQL statements stor-
"Manual"). ed in the Spool memory using a
DB_ControlSpool instruction.
Attached in- Attached information 1: Error Location
formation Attached information 2: Error Location Detail, Rung Number. For a program section, the rung number

from the start of the section is given. For ST, the line number is given.

Attached information 3: Instruction Name and Instruction Instance Name Where Error Occurred. If there
is more than one instruction, all of them are given. If the instruction cannot be identified, nothing is given.
Attached information 4: Expansion Error Code (ErrorlDEX)

Precautions/
Remarks

None
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8 Troubleshooting

Event name Invalid Extraction Condition Event code 5401300E hex

Meaning The entered extraction condition is invalid.

Source PLC Function Module Source details | Instruction Detection tim- | At instruction

ing execution

Error attrib- Level Observation Recovery - Log category | System

utes

Effects User program | Continues. Operation The relevant instruction will end according to speci-

fications.

System-de- Variable Data type Name

fined varia- None

bles

Cause and Assumed cause Correction Prevention

correction A text string that consists of a Enter a text string that specifies | Enter a text string that specifies
NULL (16#00) character only the extraction condition in the the extraction condition in the
was specified in the Where input | Where input variable. Where input variable.
variable.

Attached in- Attached information 1: Error Location

formation Attached information 2: Error Location Detail, Rung Number. For a program section, the rung number

from the start of the section is given. For ST, the line number is given.

Attached information 3: Instruction Name and Instruction Instance Name Where Error Occurred. If there
is more than one instruction, all of them are given. If the instruction cannot be identified, nothing is given.
Attached information 4: Expansion Error Code (ErrorIDEX)

Precautions/
Remarks

None
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Event name Log Code Out of Range Event code 54013010 hex

Meaning The value of the entered log code is outside the valid range.

Source PLC Function Module Source details | Instruction Detection tim- | At instruction

ing execution

Error attrib- Level Observation Recovery - Log category | System

utes

Effects User program | Continues. Operation The relevant instruction will end according to speci-

fications.

System-de- Variable Data type Name

fined varia- None

bles

Cause and Assumed cause Correction Prevention

correction A value outside the valid range Correct the user program so that | Write the user program so that
from 0 to 9999 was specified. the log code is within the valid the log code is within the valid

range from 0 to 9999. range from 0 to 9999.
Attached in- Attached information 1: Error Location
formation Attached information 2: Error Location Detail, Rung Number. For a program section, the rung number

from the start of the section is given. For ST, the line number is given.

Attached information 3: Instruction Name and Instruction Instance Name Where Error Occurred. If there
is more than one instruction, all of them are given. If the instruction cannot be identified, nothing is given.
Attached information 4: Expansion Error Code (ErrorIDEX)

Precautions/ None
Remarks
Event name DB Connection Disconnected Error Status Event code 54013011 hex
Meaning The instruction could not be executed because the DB Connection had been disconnected due to an er-
ror.
Source PLC Function Module Source details | Instruction Detection tim- | At instruction
ing execution
Error attrib- Level Observation Recovery - Log category | System
utes
Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.
System-de- Variable Data type Name
fined varia- None — —
bles
Cause and Assumed cause Correction Prevention
correction The power supply to the server is | Check the server status and start | Check the server status and start
OFF. it properly. it properly.
The DB is stopped in the server.
The Ethernet cable connectoris | Reconnect the connector and Connect the connector securely.
disconnected. make sure it is mated correctly.
The Ethernet cable is broken. Replace the Ethernet cable. None
Noise Implement noise countermeas- Implement noise countermeas-
ures if there is excessive noise. ures if there is excessive noise.
Attached in- Attached information 1: Error Location
formation Attached information 2: Error Location Detail, Rung Number. For a program section, the rung number

from the start of the section is given. For ST, the line number is given.

Attached information 3: Instruction Name and Instruction Instance Name Where Error Occurred. If there
is more than one instruction, all of them are given. If the instruction cannot be identified, nothing is given.
Attached information 4: Expansion Error Code (ErrorlDEX)
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8 Troubleshooting

Precautions/ None
Remarks
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8 Troubleshooting

Event name DB Connection Instruction Execution Timeout Event code 54013012 hex
Meaning The instruction was not completed within the time specified for timeout.
Source PLC Function Module Source details | Instruction Detection tim- | At instruction
ing execution
Error attrib- Level Observation Recovery - Log category | System
utes
Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.
System-de- Variable Data type Name
fined varia- None
bles
Cause and Assumed cause Correction Prevention
correction The power supply to the server is | Check the server status and start | Check the server status and start
OFF. it properly. it properly.
The Ethernet cable connectoris | Reconnect the connector and Connect the connector securely.
disconnected. make sure it is mated correctly.
The Ethernet cable is broken. Replace the Ethernet cable. None
The server’s processing time is Check the server’s response Check the server’s response
long. time in the Debug Log and time in the Debug Log and speci-
change the timeout parameter to | fy an appropriate value in the
an appropriate value. timeout parameter.
Attached in- Attached information 1: Error Location
formation Attached information 2: Error Location Detail, Rung Number. For a program section, the rung number

from the start of the section is given. For ST, the line number is given.

Attached information 3: Instruction Name and Instruction Instance Name Where Error Occurred. If there
is more than one instruction, all of them are given. If the instruction cannot be identified, nothing is given.
Attached information 4: Expansion Error Code (ErrorlDEX)

Precautions/ None
Remarks
Event name DB Connection Service Error Stop Event code 54013013 hex
Meaning The instruction could not be executed because the DB Connection Service was stopped due to an error.
Source PLC Function Module Source details | Instruction Detection tim- | At instruction
ing execution
Error attrib- Level Observation Recovery - Log category | System
utes
Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.
System-de- Variable Data type Name
fined varia- None — -
bles
Cause and Assumed cause Correction Prevention
correction The DB Connection settings are | Transfer the DB Connection set- | Do not interrupt the power supply
corrupted. tings again using the synchroni- | to the Controller during a down-
zation function of Sysmac Studio. | load of the DB Connection set-
tings.
Attached in- Attached information 1: Error Location
formation Attached information 2: Error Location Detail, Rung Number. For a program section, the rung number

from the start of the section is given. For ST, the line number is given.

Attached information 3: Instruction Name and Instruction Instance Name Where Error Occurred. If there
is more than one instruction, all of them are given. If the instruction cannot be identified, nothing is given.
Attached information 4: Expansion Error Code (ErrorIDEX)
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8 Troubleshooting

Precautions/ None
Remarks
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8 Troubleshooting

Event name Data Already Spooled Event code 54013014 hex
Meaning One or more SQL statements are already stored in the Spool memory.
Source PLC Function Module Source details | Instruction Detection tim- | At instruction
ing execution
Error attrib- Level Observation Recovery - Log category | System
utes
Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.
System-de- Variable Data type Name
fined varia- None
bles
Cause and Assumed cause Correction Prevention
correction A DB_Insert or DB_Update in- None None
struction was executed when one
or more SQL statements were al-
ready stored in the Spool memo-
ry.
A DB_Select or DB_Delete in- Execute the instruction again af- | Execute the relevant instruction
struction was executed when one | ter the resend processing of the | when no SQL statements are
or more SQL statements were al- | SQL statements stored in the stored in the Spool memory.
ready stored in the Spool memo- | Spool memory is completed.
ry.
Attached in- Attached information 1: Error Location
formation Attached information 2: Error Location Detail, Rung Number. For a program section, the rung number

from the start of the section is given. For ST, the line number is given.

Attached information 3: Instruction Name and Instruction Instance Name Where Error Occurred. If there
is more than one instruction, all of them are given. If the instruction cannot be identified, nothing is given.
Attached information 4: Expansion Error Code (ErrorIDEX)

Precautions/ None
Remarks
Event name DB Connection Service Initializing Event code 54013015 hex
Meaning The instruction could not be executed because the initialization processing of the DB Connection Service
is in progress.
Source PLC Function Module Source details | Instruction Detection tim- | At instruction
ing execution
Error attrib- Level Observation Recovery - Log category | System
utes
Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.
System-de- Variable Data type Name
fined varia- _DBC_Status _sDBC_STATUS DB Connection Service Status
bles
Cause and Assumed cause Correction Prevention
correction The relevant instruction was exe- | Execute the relevant instruction | Execute the relevant instruction

cuted during the initialization
processing of the DB Connection
Service.

after the operation status of the
DB Connection Service changes
to Running or Idle.

after confirming the operation
status of the DB Connection
Service with the _DBC_Status
system-defined variable.
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8 Troubleshooting

Attached in-
formation

Attached information 1: Error Location

Attached information 2: Error Location Detail, Rung Number. For a program section, the rung number
from the start of the section is given. For ST, the line number is given.

Attached information 3: Instruction Name and Instruction Instance Name Where Error Occurred. If there
is more than one instruction, all of them are given. If the instruction cannot be identified, nothing is given.
Attached information 4: Expansion Error Code (ErrorIDEXx)

Precautions/
Remarks

None
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Event name DB in Process Event code 54013016 hex
Meaning The instruction could not be executed because the DB is under processing in the server.
Source PLC Function Module Source details | Instruction Detection tim- | At instruction
ing execution
Error attrib- Level Observation Recovery - Log category | System
utes
Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.
System-de- Variable Data type Name
fined varia- None
bles
Cause and Assumed cause Correction Prevention
correction Though a DB Connection In- Re-execute the relevant instruc- | Estimate the processing time of
struction Execution Timeout oc- | tion from the user program. How- | the DB in the server and adjust
curred for the previous instruc- ever, if you execute a DB_Insert | the execution timing of the DB
tion, the relevant instruction was | or DB_Update instruction and the | Connection Instruction to an ap-
executed before completion of Spool function is enabled, you do | propriate frequency.
the DB’s processing in the serv- | not have to re-execute the rele-
er. vant instruction because the SQL
statement will be stored in the
Spool memory.
Attached in- Attached information 1: Error Location
formation Attached information 2: Error Location Detail, Rung Number. For a program section, the rung number

from the start of the section is given. For ST, the line number is given.
Attached information 3: Instruction Name and Instruction Instance Name Where Error Occurred. If there

is more than one instruction, all of them are given. If the instruction cannot be identified, nothing is given.
Attached information 4: Expansion Error Code (ErrorIDEX)

Precautions/ None

Remarks

Event name Operation Log Disabled Event code 54013017 hex

Meaning The log could not be recorded because the specified Operation Log is disabled.

Source PLC Function Module Source details | Instruction Detection tim- | At instruction

ing execution

Error attrib- Level Observation Recovery - Log category | System

utes

Effects User program | Continues. Operation The relevant instruction will end according to speci-
fications.

System-de- Variable Data type Name

fined varia- None — —

bles

Cause and Assumed cause Correction Prevention

correction Though Execution Log was Enable the Execution Log in the | Execute the instruction when the

specified in the LogType input
variable, the Execution Log is
disabled.

DB Connection Service settings.

Execution Log is enabled.

Though Debug Log was speci-

fied in the LogType input varia-

ble, recording to the Debug Log
is stopped.

Start recording to the Debug Log
using a DB_ControlService in-
struction. Or, start recording to
the Debug Log from Sysmac Stu-
dio.

Execute the instruction after the
recording to the Debug Log is
started.
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8 Troubleshooting

Attached in-
formation

Attached information 1: Error Location

Attached information 2: Error Location Detail, Rung Number. For a program section, the rung number
from the start of the section is given. For ST, the line number is given.

Attached information 3: Instruction Name and Instruction Instance Name Where Error Occurred. If there
is more than one instruction, all of them are given. If the instruction cannot be identified, nothing is given.
Attached information 4: Expansion Error Code (ErrorIDEXx)

Precautions/
Remarks

None
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A-1 Task Design Procedure

This section describes the task design procedure for using the DB Connection function.

Refer to the NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501) for task and system
service operation specifications of the NJ/NX-series Controllers.

A-1-1  Startup Time of DB Connection Service

The time required to get the DB Connection Service ready for operation (i.e. until the
_DBC_Status.Run system-defined variable changes to True) after turning ON the power supply to the
CPU Unit (hereinafter called “startup time”) depends on the database type to connect and the percent-
age of task execution time.

The following table shows the reference values for some combinations.

Please design your system in reference to these values.

+ NX701-1620

DB type | Reference value for startup time of the DB Connection Service (Average)

Oracle 9.49s
SQL Server | 8.33 s
DB2 8.84s
MySQL 8.32s
Firebird 8.32s

PostgreSQL | 8.32 s

+ NX102-1220

DB type Percentage of task execution Reference value for stallrtup time of the DB Connection
time™ Service (Average)
Oracle 50% 70.85s
80% 74.37 s
SQL Server | 50% 58.41s
80% 61.16 s
DB2 50% 70.77 s
80% 72.56 s
MySQL 50% 56.52 s
80% 59.52s
FireBird 50% 60.72 s
80% 61.77 s
PostgreSQL | 50% 57.30 s
80% 61.55s

*1. Percentage of task execution time on the Task Execution Time Monitor of Sysmac Studio. The load during
task execution was added as part of a simulation.

* NJ501-1520
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DB type Percentage of task execution Reference value for startup time of the DB Connection
P time™ Service (Average)
Oracle 50% 58.43 s
80% 12495 s
SQL Server | 50% 54.02 s
80% 120.95s
DB2 50% 56.26 s
80% 128.49 s
MySQL 50% 57.41s
80% 131.33 s
Firebird 50% 56.65 s
80% 129.07 s
PostgreSQL | 50% 59.06 s
80% 124.26 s

*1. Percentage of task execution time on the Task Execution Time Monitor of Sysmac Studio. The load during
task execution was added as part of a simulation.

+ NJ101-1020

DB type Percentage of task execution Reference value for startup time of the DB Connection
P time™1 Service (Average)
Oracle 50% 75.59 s
60% 89.31s
SQL Server | 50% 56.36 s >
60% 67.17 s -
[
DB2 50% 61.90 s s
60% 73.35s 1
MySQL 50% 54.46 s e
60% 66.83 s s
Firebird 50% 57.61s 2
60% 70.98 s o
PostgreSQL | 50% 63.61s
60% 76.63 s

*1. Percentage of task execution time on the Task Execution Time Monitor of Sysmac Studio. The load during
task execution was added as part of a simulation.

The following table shows the measurement conditions and items.

Measurement conditions

- Description
Item Subitem

CPU Unit Task composition Primary periodic task only
Task period: 1 ms

System configuration | Basic configuration * No EtherCAT network
* No CJ-series Units

* USB connection with Sysmac Studio™!

Network configuration | « No connection with other controllers
* No connection with HMI

*1.  For NX102-1220, hub connection with the built-in EtherNet/IP port 1

82IAI8G UOIPBUUO) gq 1o swi] dnuelsg |-1-v

NJ/NX-series Database Connection CPU Units User’s Manual (W527) A-3



Appendix

M Precautions for Correct Use

» The DB Connection Service is executed as a system service.
Therefore, the execution time of each processing may require time if the startup processing
of the DB Connection Service and other system service processing are executed at the same

time.

» The guidelines for the system service execution time ratio depend on the models. Therefore,
the measurement condition of the task execution time ratio varies depending on the models.
Refer to A-1-4 Guideline for System Service Execution Time Ratio on page A - 10 for details
of the guidelines.

A-1-2 Reference Values for Execution Time of DB Connection Instruc-

tions

The DB Connection Instructions are function block type of instructions that are executed over multiple

task periods.

The following table gives the reference values for execution time of each DB Connection Instruction.
Refer to A-2-1 Restrictions to Execution Time of DB Connection Instructions on page A - 14 for the
factors that fluctuate execution time of DB Connection Instructions.

Conditions

DB_Insert: When executing an INSERT operation for 100-column record

DB_Select: When searching for one record from 100,000 records and retrieving 100-column data™
*1. The primary key is specified for the retrieval condition.

I Measurement Condition 1

The following table shows the measurement conditions and items.

Measurement conditions

Item

Subitem

Description

CPU Unit

Task composition

Primary periodic task only
Task period: 1 ms
Percentage of task execution time to the task period: 80%, 50%

Server

Computer

CPU: Intel Xeon(R) CPU E31220 @ 3.10 GHz, Quad-Core
Memory: 8.00 GB

Operating system

Windows Server 2008 Standard 64bit

DB type

Oracle Database Express Edition 12c
SQL Server 2012

MySQL Community Edition 5.6

DB2 for Linux and Windows 10.5
Firebird 2.5

PostgreSQL 9.4

SQL statement to
execute

Record composition

INT: 40 columns

REAL: 40 columns
STRING[16]: 16 columns
DATE_AND_TIME: 4 columns

Operation Logs

Execution Log

Recorded

Debug Log

Stopped

SQL Execution Failure
Log

Not recorded
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o NX701-1620

Reference value for instruction execution time (ms)
DB type Instruction -
Average Maximum
Oracle Database 11g DB_Insert | 2.4 12
DB_Select | 5.1 22
SQL Server 2012 DB_lInsert |2.35 13
DB_Select |2.62 21
MySQL 5.6 Storage engine: InnoDB | DB_Insert | 15.76 74
DB_Select |2.21 10
FireBird 2.5 DB _Insert | 12.95 32
DB_Select |21.22 32
DB2 10.5 DB_Insert | 3.44 21
DB_Select |7.39 20
PostgreSQL 9.4 DB _Insert |2.93 21
DB_Select | 5.16 14
@ NX102-1120
Percentage of Reference value for instruction
DB type task execution | Instruction execution time (ms)
time Average Maximum
Oracle Database 11g 50% DB_Insert | 16.53 109
DB_Select |23.02 244
80% DB_Insert |20.15 119 z
DB_Select |22.56 168 )
SQL Server 2012 50% DB_Insert | 15.64 114 ;
DB_Select | 16.36 107 §-
80% DB_Insert | 19.31 17 £
DB_Select | 18.98 89 8
MySQL 5.6 Storage engine: InnoDB | 50% DB_Insert |31.73 137 g
DB_Select | 12.77 114
80% DB_Insert | 35.48 118
DB_Select | 13.58 100
FireBird 2.5 50% DB_lInsert |24.71 124
DB_Select | 56.92 152 §i
80% DB_lInsert |26.99 115 Zg
DB_Select | 60.22 135 g.f'g
DB2 10.5 50% DB_lInsert |20.78 130 ? §
DB_Select |29.26 350 5
80% DB_Insert |24.49 127 a
DB_Select |32.98 333 =
PostgreSQL 9.4 50% DB_lInsert | 16.52 119 g
DB_Select |22.28 113 5]
80% DB_Insert | 19.69 17 5
DB_Select |23.86 112 o
®
g

NJ/NX-series Database Connection CPU Units User’s Manual (W527) A-5



Appendix

I Measurement Condition 2

The following table shows the measurement conditions and items.

Measurement conditions

’ Description
Item Subitem

CPU Unit

Task composition Primary periodic task only
Task period: 1 ms

Percentage of task execution time to the task period: 80%, 50%

CPU: Intel Xeon(R) CPU E5-2603 @ 1.7 GHz, 6 Core
Memory: 32.00 GB

Windows Server 2016 Standard 64bit

Oracle Database Express Edition 12c
SQL Server 2016

MySQL Community Edition 5.6

DB2 for Linux and Windows 10.5
Firebird 2.5

PostgreSQL 9.4

INT: 40 columns

REAL: 40 columns

STRING[16]: 16 columns
DATE_AND_TIME: 4 columns

Server Computer

Operating system
DB type

SQL statement to
execute

Record composition

Operation Logs Execution Log Recorded
Debug Log Stopped
SQL Execution Failure | Not recorded
Log
® NX701-1620
. Reference value for instruction execution time (ms)
DB type Instruction
Average Maximum
Oracle Database 11g DB_Insert |2.21 11
DB_Select |6.07 14
SQL Server 2012 DB_Insert |2.49 8
DB_Select | 2.69 11
MySQL 5.6 Storage engine: InnoDB | DB_Insert | 3.02 11
DB_Select | 2.09 10
Firebird 2.5 DB_Insert |5.29 20
DB_Select | 22.62 57
DB2 10.5 DB_Insert | 3.11 11
DB_Select | 10.36 22
PostgreSQL 9.4 DB_Insert |2.48 10
DB_Select | 6.75 14
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o NX102-1120

Percentage of Reference value for instruction
DB type task execution | Instruction execution time (ms)
time Average Maximum
Oracle Database 11g 50% DB_Insert | 16.35 119
DB_Select | 20.54 186
80% DB_Insert | 19.32 118
DB_Select |22.55 170
SQL Server 2012 50% DB_Insert | 15.4 107
DB_Select | 15.84 114
80% DB_Insert |19 115
DB_Select | 19.19 118
MySQL 5.6 Storage engine: InnoDB | 50% DB_lInsert | 17.27 113
DB_Select | 12.42 107
80% DB_Insert | 19.87 110
DB_Select | 13.64 106
Firebird 2.5 50% DB_Insert |21.6 121
DB_Select | 56.94 402
80% DB_Insert |24.98 120
DB_Select | 60.6 580
DB2 10.5 50% DB_Insert | 19.76 124
DB_Select | 31.54 335
80% DB_lInsert |23.47 120 >
DB_Select | 35.19 204 -
PostgreSQL 9.4 50% DB_lInsert | 16.61 116 3’;
DB_Select | 22.56 120 1
80% DB_Insert | 19.2 107 g
DB_Select | 25.16 123 g
‘é
(]

I Measurement Condition 3

The following table shows the measurement conditions and items.

Measurement conditions .. >

- Description 5=

Item Subitem ER

2

CPU Unit Task composition Primary periodic task only 5%
Task period: 1 ms g3

Q

Percentage of task execution time to the task period: 80%, 50% @ Z

Server Computer CPU: Intel Xeon(R) CPU E31220 @ 3.10 GHz 3.09 GHz %
Memory: 8.00 GB %

Operating system Windows Server 2008 Standard SP2 64 bits gn

DB type Oracle Database Express Edition 11g 11.2.0 §

SQL Server 2012 g

DB2 for Linux, UNIX and Windows 10.5 5‘

MySQL Community Edition 5.6 e

Firebird 2.5 %

PostgreSQL 9.4 0

S

>

&
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Measurement conditions
Description
Item Subitem
SQL statement to Record composition INT: 40 columns
execute REAL: 40 columns
STRING[16]: 16 columns
DATE_AND_TIME: 4 columns
Operation Logs Execution Log Recorded
Debug Log Stopped
SQL Execution Failure | Not recorded
Log

® NJ501-1520

Percentage of task Reference value for instruction execution
DB type o Instruction time (ms)
execution time
Average Maximum

Oracle Database 11g 50% DB_Insert | 16.2 65
DB_Select | 37.1 75

80% DB_Insert |49.2 184

DB_Select | 101.6 272
SQL Server 2012 50% DB_Insert | 16.1 57
DB_Select | 23.8 98

80% DB Insert |455 112

DB_Select | 72.5 236

DB2 10.5 50% DB_Insert | 27.5 115
DB_Select | 37.1 80

80% DB_Insert | 69.4 176

DB_Select | 99.5 352

MySQL 5.6 50% DB_Insert |40.3 273
Storage engine: InnoDB DB_Select | 32.0 41

80% DB_Insert | 65.0 315

DB_Select | 69.4 164

Firebird 2.5 50% DB_Insert | 23.8 156

DB_Select | 71.7 153

80% DB_Insert | 52.8 139

DB_Select | 118.4 234
PostgreSQL 9.4 50% DB_Insert | 17.0 78
DB_Select | 30.9 83

80% DB_Insert |48.3 175

DB_Select | 89.1 250

I Measurement Condition 4

The following table shows the measurement conditions and items.
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Measurement conditions
Description
Item Subitem
CPU Unit Task composition Primary periodic task only
Task period: 1 ms
Percentage of task execution time to the task period: 60%, 50%
Server Computer CPU: Intel Xeon(R) CPU E5-2603 @ 1.7 GHz, 6 Core
Memory: 32.00 GB
Operating system Windows Server 2016 Standard 64bit
DB type Oracle Database Express Edition 11g 11.2.0
SQL Server 2016
DB2 for Linux, UNIX and Windows 10.5
MySQL Community Edition 5.6
Firebird 2.5
PostgreSQL 9.4
SQL statement to Record composition INT: 40 columns
execute REAL: 40 columns
STRING[16]: 16 columns
DATE_AND_TIME: 4 columns
Operation Logs Execution Log Recorded
Debug Log Stopped
SQL Execution Failure | Not recorded
Log

e NJ101-9020

p . f task Reference value for instruction execution z
DB type ercen a.ge o. as Instruction time (ms) o
execution time - 2]
Average Maximum ol
Oracle Database 11g 50% DB_Insert |27.8 31 g.
DB_Select |42.0 311 3
60% DB_Insert |39.0 342 §
DB_Select |62.4 369 g
SQL Server 2012 50% DB_Insert | 26.7 287 °
DB_Select | 36.2 626
60% DB_Insert | 37.5 621
DB_Select | 52.1 456
DB210.5 50% DB_Insert |39.8 544 g%
DB_Select |59.0 467 3
= @
60% DB _Insert |52.3 397 §a
oo
DB_Select | 81.0 655 23
MySQL 5.6 50% DB Insert |44.2 365 s
Storage engine: InnoDB DB_Select |36.0 599 §
60% DB_Insert |54.6 834 fn
DB_Select |52.4 450 )
Firebird 2.5 50% DB _Insert |34.0 314 %"
DB_Select | 78.4 403 5‘
60% DB_Insert |454 388 e
DB_Select | 101.0 472 S
Q)
S
>
&
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p . f task Reference value for instruction execution
DB type ereentage o1 fask | 1 struction time (ms)
execution time :
Average Maximum
PostgreSQL 9.4 50% DB _Insert |28.7 306
DB_Select |45.0 291
60% DB _Insert |41.3 471
DB_Select | 66.0 433

A-1-3

How to Measure Execution Time of DB Connection Instructions

The execution time of DB Connection Instructions can be measured by a Get1msCnt instruction. The
instruction calculates the value of free-running counter of the cycle from when the Busy output variable

changes to TRUE to when the variable changes to FALSE.

» Example for measuring execution time of a DB_Insert instruction
Insert a record to the DB Connection MyDB1.

Operating
| |

DB_Insert_instance

MyDB1 —
MapVar_Insert _|

DB_Insert
Done

Execute
DBConnection Busy

MapVar Error [—
TimeOut ErrorID |—
SendStatus [—

Measure execution time of the DB_Insert instruction and output the result to the ExecTime_msec out-
put variable of the SUB instruction.

DB_Insert_instance.Busy

1

DB_Insert_instance.Busy

i

A-1-4

Get1msCnt
EN ENO
—BeginCnt
Get1msCnt
EN ENO
— EndCnt
SUB
ENENO
EndCnt—{|n1
BeginCnt { |n2

— ExecTime_msec

The DB Connection Service is executed as a system service.
When a DB Connection Instruction is executed by a user program, the DB Connection Service exe-
cutes the processing as a system service.
The method of executing the system service depends on the CPU Unit model.

Guideline for System Service Execution Time Ratio
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Precautions for Safe Use

The above system service execution time ratio (CPU usage) is just a guideline.

The value of system service execution time ratio (CPU usage) depends on the usage of other
services executed as a system service.

Before starting actual operation, you must test performance under all foreseeable conditions on
the actual system and make sure that the DB Connection Instructions are executed within the
appropriate execution time.

@ NJ501-010J20 or NJ101-010J20

For NJ501-JJ20 and NJ101-1JJ20, if sufficient execution time cannot be allocated to the system
services, the DB Connection Instruction may take long execution time. Or, other processing execut-
ed in the system services may take long execution time. To execute the DB Connection Instructions
according to the performance specifications, design the task so that the system service execution
time ratio (CPU usage) meets the following.

CPU Unit model | Guideline for system service execution time ratio
NJ501-00J20 20% or greater
NJ101-000J20 40% or greater

m Precautions for Correct Use

+ If the system service execution time ratio is reduced, operation failures or communications er-
rors may occur when each operation is executed from Sysmac Studio. If an operation failure
or communications error occurs when you execute an operation from Sysmac Studio, retry
the operation after performing the following:

a) Check the cable connection.

b) Check the communications settings.

c) Increase the response monitoring time in the Communications Setup.

d) Check that the operation status of the DB Connection Service is not "Initializing", "Error",
or "Shutdown".
For details of the operation status of the DB Connection Service, refer to 4-3-1 Operation
Status of the DB Connection Service on page 4 - 7.

* When Sysmac Studio cannot go online, refer to the NJ/NX-series Troubleshooting Manual
(Cat. No. W503).

+ If the time set for system service monitoring cannot be secured for system services, an
"Insufficient System Service Time Error" will occur. "The error" is a major fault level Controller
error. When the error has occurred, user program execution stops. To secure enough time for
system services and task execution, set the minimum value that can satisfy the response per-
formance of the system service processing for system service monitoring. The system serv-
ice monitoring setting is just for monitoring whether or not the specified time can be secured
for system service execution. It does not guarantee that system services are executed for the
specified time.

* The system service execution time is affected by task execution time and tag data links. Re-
fer to the NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501) for details of task
specifications, tag data link service, and system services.

o NX701-[1120

For NX701-JJ20 the system services are executed at any time without being affected by tasks
and tag data link services.
Therefore, there is no shortage of system service execution time.
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e NX102-L10120

For NX102-010120, the system services are executed without being affected by the tasks.
However, the system services will not be executed while the tag data link service is running.

A-1-5 Checking the System Service Execution Time Ratio

For NJ501-1J20 and NJ101-[0J20, when you design the tasks, confirm that sufficient execution time
can be allocated to system services by the following methods.

® Desktop Calculations

This is an example for a project that consists of one primary periodic task.
Refer to the NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501) to make a rough esti-
mate of the "average task execution time" on paper.

* NJ501-JJ20

"Average task execution time " < "Task period" x 0.8
« NJ101-0J020

"Average task execution time " < "Task period" x 0.6
Design the task using the following as a guideline:

® Estimating with the Simulator on Sysmac Studio

Check the value of "Estimated CPU usage rate" with the "Task Execution Time Monitor" of the Sim-
ulator on Sysmac Studio.

Refer to the NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501) for the procedure to
check the operation in the Simulator.

« NJ501-0J0J20

"Estimated CPU usage rate" - "System service execution time ratio" < 80%
« NJ101-0J020

"Estimated CPU usage rate" - "System service execution time ratio" < 60%
Design the task using the following as a guideline:

The "estimated CPU usage rate" shows the percentage of the total of the following times in the task
period: Estimated maximum value of the task processing time + Tag data link service execution ra-
tio + Required system service processing time for system service monitoring.

The value found by subtracting the "system service execution ratio" from the "estimated CPU
usage rate" is the percentage for the execution time of processing other than system services.
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¥ = PrimaryTask
Task Execution Time R R T PR R

Average Estimation 6 stimation : 346us Set period|: 1000us Period exceeded

Task execution cou
Real processing time of tasks |
System common processing IO refresh | Execution of user programf§ Motion Control )
¥ [ PeriodicTask0
sk Execution Time o R L S A s L o L R

Average Estimation : 248us Max Estimation : 368us Set periodl: 10000us  Period exceeded
Task execution count:

Real processing time of tasks

22us (System common processing /O refr Execution of user programfi  Motion Control )

System se ecution ratio: 1 stimated CPU usage rate: 32%
Tag data lin sice execution ral

Reset  Expanded number of /O points for CJ-series Unit  Built-in EtherNet/IP

@ Calculating Times on the Physical Controller
When the project consists of one primary periodic task, check the "average task execution time"
using the "Task Execution Time Monitor function" of Sysmac Studio while online with the physical
Controller.

+ NJ501-JJ20

"Average task execution time " < "Task period" x 0.8
+ NJ101-0J020

"Average task execution time " < "Task period" x 0.6
Design the task using the following as a guideline:

When the project consists of multiple tasks, test performance under all foreseeable conditions on
the actual system and make sure that the DB Connection Instructions are executed within the ap-
propriate execution time before starting actual operation.
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A-2 Execution Time of DB Connection In-
structions

This section describes execution time of DB Connection Instructions.

A-2-1 Restrictions to Execution Time of DB Connection Instructions

Execution time of DB Connection Instructions varies according to the following factors.
» Status of the NJ/NX-series CPU Unit

* DB type

» Processing capability and load status of the server that contains the DB

* DB response time

» Contents of the SQL statement to execute

* Number of retrieved records in the execution of DB_Select instruction

Due to the above factors, execution time of a DB Connection Instruction may exceed the reference
value given in A-1-2 Reference Values for Execution Time of DB Connection Instructions on page
A-4.

The following table lists the phenomena that we confirmed under our measurement environment and
their countermeasures.

No. Phenomena

1 After the power supply to the CPU Unit was turned ON, execution time of the first DB Connection Instruc-
tion (i.e. DB_Insert, DB_Update, DB_Select, or DB_Delete instruction) got longer.

2 After execution of a DB_CreateMapping instruction, execution time of the first DB_Insert instruction got
longer.

3 When communications or SD Memory Card processing was executed in the CPU Unit, execution time of a
DB Connection Instruction got longer.

Execution time of DB Connection Instructions is steadily long.

5 Depending on the DB'’s status, execution time of a DB Connection Instruction (i.e., DB_Insert, DB_Up-
date, DB_Select, or DB_Delete instruction) got longer.

Refer to A-1-2 Reference Values for Execution Time of DB Connection Instructions on page A - 4 for
the measurement conditions and items.

Phenomenon 1: After the Power Supply to the CPU Unit was
Turned ON, Execution Time of the First DB Connection Instruction
(i.e. DB_Insert, DB_Update, DB_Select, or DB_Delete instruction)
Got Longer

® Possible causes

The following can be the causes:

» For the first DB Connection Instruction (i.e. DB_Insert, DB_Update, DB_Select, or DB_Delete in-
struction) that is executed after the power supply to the CPU Unit is turned ON, the CPU Unit
may require longer processing time than usual.

A-14 NJ/NX-series Database Connection CPU Units User’s Manual (W527)



Appendix

» For the first DB_Insert instruction that is executed after execution of a DB_CreateMapping in-
struction, the DB may require longer processing time than usual.

The following table gives the reference values for execution time of the first DB Connection Instruc-
tion after the power supply to the CPU Unit is turned ON. The percentage of task execution time is
50%.

« NX701-000120

Reference
DB type Instruction value_ for in- Measurement condition
struction exe-
cution time
Oracle Database DB_Insert | 99 ms When executing an INSERT operation for 100-column re-
11g cord
DB_Select | 72 ms When searching for one record from 100,000 records and
retrieving 100-column data™
SQL Server 2012 DB _Insert |312ms When executing an INSERT operation for 100-column re-
cord
DB_Select | 63 ms When searching for one record from 100,000 records and i
retrieving 100-column data™’ g
DB2 10.5 DB _Insert | 145 ms When executing an INSERT operation for 100-column re- g_
cord S
DB_Select | 395 ms When searching for one record from 100,000 records and 5'
retrieving 100-column data™’ S,,
MySQL 5.6 DB_lInsert | 130 ms When executing an INSERT operation for 100-column re- o
Storage engine: In- cord §
noDB DB_Select | 245 ms When searching for one record from 100,000 records and §
retrieving 100-column data™ §'
Firebird 2.5 DB_Insert | 162 ms When executing an INSERT operation for 100-column re- g
cord §
DB_Select | 450 ms When searching for one record from 100,000 records and §'
retrieving 100-column data™’ ’
PostgreSQL 9.4 DB_Insert | 277 ms When executing an INSERT operation for 100-column re-
cord
DB_Select | 379 ms When searching for one record from 100,000 records and
retrieving 100-column data™

*1. The primary key is specified for the retrieval condition.

suononu)s
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« NX102-00020

Reference
DB type Instruction value_ forin- Measurement condition
struction exe-
cution time
Oracle Database DB _Insert | 227 ms When executing an INSERT operation for 100-column re-
11g cord
DB_Select | 195 ms When searching for one record from 100,000 records and
retrieving 100-column data™
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Reference
DB type Instruction s‘tlral:::i::r;;- Measurement condition
cution time
SQL Server 2012 DB_Insert | 218 ms When executing an INSERT operation for 100-column re-
cord
DB_Select | 163 ms When searching for one record from 100,000 records and
retrieving 100-column data"!
DB2 10.5 DB _Insert |428 ms When executing an INSERT operation for 100-column re-
cord
DB_Select | 457 ms When searching for one record from 100,000 records and
retrieving 100-column data™!
MySQL 5.6 DB_Insert | 245 ms When executing an INSERT operation for 100-column re-
Storage engine: In- cord
noDB DB_Select | 220 ms When searching for one record from 100,000 records and
retrieving 100-column data™!
Firebird 2.5 DB _Insert |202 ms When executing an INSERT operation for 100-column re-
cord
DB_Select | 318 ms When searching for one record from 100,000 records and
retrieving 100-column data™
PostgreSQL 9.4 DB_Insert | 287 ms When executing an INSERT operation for 100-column re-
cord
DB_Select | 265 ms When searching for one record from 100,000 records and

retrieving 100-column data™

*1.  The primary key is specified for the retrieval condition.

« NJ501-0J0J20

Reference
DB type Instruction s:::z:::rel;';_ Measurement condition
cution time
Oracle Database DB _Insert | 124 ms When executing an INSERT operation for 100-column re-
11g cord
DB_Select | 175 ms When searching for one record from 100,000 records and
retrieving 100-column data™
SQL Server 2012 DB_Insert | 136 ms When executing an INSERT operation for 100-column re-
cord
DB_Select | 130 ms When searching for one record from 100,000 records and
retrieving 100-column data"!
DB2 10.5 DB Insert |315ms When executing an INSERT operation for 100-column re-
cord
DB_Select | 839 ms When searching for one record from 100,000 records and
retrieving 100-column data”!
MySQL 5.6 DB_Insert |62 ms When executing an INSERT operation for 100-column re-
Storage engine: In- cord
noDB DB_Select | 38 ms When searching for one record from 100,000 records and

retrieving 100-column data™
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Reference
DB type Instruction s‘t,:::tei::r;:;- Measurement condition
cution time
Firebird 2.5 DB _Insert |35 ms When executing an INSERT operation for 100-column re-
cord
DB_Select | 175 ms When searching for one record from 100,000 records and
retrieving 100-column data”’
PostgreSQL 9.4 DB _Insert | 87 ms When executing an INSERT operation for 100-column re-
cord
DB_Select | 111 ms When searching for one record from 100,000 records and
retrieving 100-column data”’

*1. The primary key is specified for the retrieval condition.

+ NJ101-00020

Reference
DB type Instruction s‘tlfl:l(::i::rt;:;- Measurement condition »
cution time it
Oracle Database DB_Insert | 219 ms When executing an INSERT operation for 100-column re- E
119 cord 5
DB_Select | 406 ms When searching for one record from 100,000 records and ;
retrieving 100-column data’ §
SQL Server 2012 DB_Insert | 213 ms When executing an INSERT operation for 100-column re- o
cord 2
DB_Select | 248 ms When searching for one record from 100,000 records and §
retrieving 100-column data’ §.
DB2 10.5 DB_Insert | 373 ms When executing an INSERT operation for 100-column re- ;
cord &
DB_Select | 395 ms When searching for one record from 100,000 records and §
retrieving 100-column data™ %
MySQL 5.6 DB_Insert | 219 ms When executing an INSERT operation for 100-column re-
Storage engine: In- cord
noDB DB_Select | 245 ms When searching for one record from 100,000 records and
retrieving 100-column data™ m
Firebird 2.5 DB_lInsert | 162 ms When executing an INSERT operation for 100-column re- g
cord S
DB_Select | 450 ms When searching for one record from 100,000 records and ’
retrieving 100-column data”’
PostgreSQL 9.4 DB _Insert | 277 ms When executing an INSERT operation for 100-column re-
cord
DB_Select | 379 ms When searching for one record from 100,000 records and
retrieving 100-column data”’

*1. The primary key is specified for the retrieval condition.

® Countermeasures

Measure the execution time of each DB Connection Instruction in reference to A-7-3 How to Meas-
ure Execution Time of DB Connection Instructions on page A - 10. If the execution time of a DB
Connection Instruction exceeds the acceptable range of the equipment, take the following actions.

-U| UON23UUOY g(] JO SWIJ UOINJSXT 0} SUONOMISSY |-Z-V
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1 Set a timeout for the DB Connection Instruction. Refer to A-2-4 Ensuring Equipment Perform-
ance (Takt Time) by Monitoring Instruction Execution Timeout on page A - 22 for details.

2 Execute a dummy DB_ Insert instruction once after executing the DB_CreateMapping instruc-
tion as a preparation for starting the actual operation.

Phenomenon 2: After Execution of a DB_CreateMapping Instruc-
tion, Execution Time of the First DB_Insert Instruction Got Longer

® Possible causes

The following can be the causes:
» For the first DB_Insert instruction that is executed after execution of a DB_CreateMapping in-
struction, the DB may require longer processing time than usual.

The following table gives the reference values for execution time of the first DB_Insert instruction
that is executed after execution of a DB_CreateMapping instruction. The percentage of task execu-

tion time is 50%.

« NX701-0J0J20

Reference value

DB type Instruction | for instruction Measurement condition
execution time
Oracle Database DB_Insert | 3.32ms When executing an INSERT operation for 100-column

11g record

SQL Server 2012 DB_Insert | 6.04 ms When executing an INSERT operation for 100-column
record

DB2 10.5 DB_Insert | 86.08 ms When executing an INSERT operation for 100-column
record

MySQL 5.6 DB_Insert | 21.13 ms When executing an INSERT operation for 100-column

Storage engine: In- record

noDB

Firebird 2.5 DB_Insert | 5.31 ms When executing an INSERT operation for 100-column
record

PostgreSQL 9.4 DB_Insert | 8.69 ms When executing an INSERT operation for 100-column
record

* NX102-020
Reference value
DB type Instruction | for instruction Measurement condition
execution time

Oracle Database DB_Insert | 18.6 ms When executing an INSERT operation for 100-column

119 record

SQL Server 2012 DB_Insert | 18.32 ms When executing an INSERT operation for 100-column
record

DB2 10.5 DB_Insert | 24.37 ms When executing an INSERT operation for 100-column
record

MySQL 5.6 DB_lInsert | 35.77 ms When executing an INSERT operation for 100-column

Storage engine: In-
noDB

record
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Reference value

DB type Instruction | for instruction Measurement condition
execution time
Firebird 2.5 DB_Insert |27.66 ms When executing an INSERT operation for 100-column
record
PostgreSQL 9.4 DB_Insert |22.22 ms When executing an INSERT operation for 100-column

record

+ NJ501-000120

Reference value

DB type Instruction | for instruction Measurement condition
execution time

Oracle Database DB _Insert |29.9 ms When executing an INSERT operation for 100-column

11g record

SQL Server 2012 DB_lInsert | 17.5ms When executing an INSERT operation for 100-column
record

DB2 10.5 DB _Insert |26.4 ms When executing an INSERT operation for 100-column
record

MySQL 5.6 DB_Insert |41.7 ms When executing an INSERT operation for 100-column

Storage engine: In- record

noDB

Firebird 2.5 DB _Insert |22.5ms When executing an INSERT operation for 100-column
record

PostgreSQL 9.4 DB_Insert | 14.1 ms When executing an INSERT operation for 100-column

record

+ NJ101-000J20

Reference value

DB type Instruction | for instruction Measurement condition
execution time

Oracle Database DB_Insert |28.2ms When executing an INSERT operation for 100-column
11g record
SQL Server 2012 DB_Insert | 35.6 ms When executing an INSERT operation for 100-column

record
DB2 10.5 DB_Insert | 52.7 ms When executing an INSERT operation for 100-column

record
MySQL 5.6 DB_Insert |59.3 ms When executing an INSERT operation for 100-column %
Storage engine: In- record %
noDB ?
Firebird 2.5 DB _Insert |32.6 ms When executing an INSERT operation for 100-column

record
PostgreSQL 9.4 DB_Insert |32.1 ms When executing an INSERT operation for 100-column

record

® Countermeasures

1 Measure the execution time of each DB Connection Instruction in reference to A-7-3 How to

SUO0IJ2NIISU| UOIJIBUUO g( JO dWI] UoNIdXT Z-Y

Measure Execution Time of DB Connection Instructions on page A - 10. If the execution time of
a DB Connection Instruction exceeds the acceptable range of the equipment, take the following

-U| UON23UUOY g(] JO SWIJ UOINJSXT 0} SUONOMISSY |-Z-V

actions.
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» Execute a dummy DB_Insert instruction once after executing the DB_CreateMapping instruction
as a preparation for starting the actual operation.

Phenomenon 3: When Communications or SD Memory Card Proc-
essing was Executed in the CPU Unit, Execution Time of a DB Con-
nection Instruction Got Longer

® Possible causes

The following can be the causes:
» The sufficient processing time may not be allocated to the DB Connection Service that is execut-
ed as a system service due to execution of communications or SD Memory Card processing.

® Countermeasures

1 Reconsider the task design so that the sufficient execution time can be allocated to the system
services in reference to A-1-4 Guideline for System Service Execution Time Ratio on page
A-10.

Phenomenon 4: Execution Time of DB Connection Instructions is
Steadily Long

® Possible causes

The following can be the causes:
» The sufficient execution time may not be allocated to the system services.

® Countermeasures

1 Reconsider the task design so that the sufficient execution time can be allocated to the system
services in reference to A-1-4 Guideline for System Service Execution Time Ratio on page
A-10.

Phenomenon 5: Depending on the DB’s Status, Execution Time of a
DB Connection Instruction (i.e., DB_Insert, DB_Update, DB_Select,
or DB_Delete Instruction Got Longer.

® Possible causes

The following can be the causes:

* Load on the server was temporarily increased.

» The specified table contains many records.

» The data clear operation was executed for the specified table.
» The specified table was temporarily locked.
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® Countermeasures

Appendix

1 Measure the processing time in the DB in reference to A-2-3 How to Measure DB Response

Time on page A - 22.

2

a countermeasure in the server.

A-2-2

Connection Instructions

Identify the cause based on the timing when the processing time got longer in the DB and take

Impact of Operation Log Recording on Execution Time of DB

When the Operation Logs are recorded, execution time of DB Connection Instructions (i.e. DB_Insert,
DB_Update, DB_Select, and DB_Delete instructions) gets longer.

The following table gives the reference values for increased execution time of DB Connection Instruc-
tions while the Operation Logs are recorded. The percentage of task execution time is 50%.

Confirm that the equipment will not be adversely affected before starting recording to the Operation

Logs.

+ NX701-000J20

Reference value for in-

Log type Instruction | crease in instruction exe- Measurement condition
cution time
Execution Log | DB_Insert | +0.1 ms When executing an INSERT operation for 100-
column record
Debug Log DB_Insert | +0.5ms When executing an INSERT operation for 100-

column record

+ NX102-00020

Reference value for in-

Log type Instruction | crease in instruction exe- Measurement condition
cution time
Execution Log | DB_Insert | +1.0 ms When executing an INSERT operation for 100-
column record
Debug Log DB _Insert | +5.7 ms When executing an INSERT operation for 100-

column record

+ NJ501-000120

Reference value for in-

Log type Instruction | crease in instruction exe- Measurement condition
cution time
Execution Log | DB_Insert | +1.4 ms When executing an INSERT operation for 100-
column record
Debug Log DB_Insert | +3.3 ms When executing an INSERT operation for 100-

column record

+ NJ101-00020
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Reference value for in-
Log type Instruction | crease in instruction exe- Measurement condition
cution time

Execution Log | DB_Insert | +2.0 ms When executing an INSERT operation for 100-
column record

Debug Log DB_Insert |+7.6 ms When executing an INSERT operation for 100-
column record

A-2-3 How to Measure DB Response Time

The DB response time refers to the time since an SQL statement is sent from the CPU Unit until the
SQL execution result is returned from the DB. You can find the DB response time by executing a
DB_GetConnectionStatus instruction after executing an instruction that sends an SQL statement.

An example user program is given below.
* Measurement example of DB response time for a DB_Insert instruction
Find the DB response time for a DB_Insert instruction.

DB_Insert_instance

DB_GetConnectionStatus_instance

Operating DB_Insert DB_GetConnectionStatus
I I Execute Done Execute Done
MyDB1— DBConnection Busy|— ‘MyDatabase1’— DBConnectionName Busy|—
MapVar_Insert_ MapVar Error Error|—
— TimeOut  ErrorlD ErrorID [—
SendStatus ConnectionStatus [—MyStatus

A-2-4

Normal end processing

Operating  DB_Insert_instance.Done DB_GetConnectionStatus_instance.Done

H y

/I Output the DB response time to DB1ResTime]] variable.| |
DB1ResTime[index] := MyStatus.DBResTime;
Index := index + 1;
IF index = 1000 THEN

Index := 0;
END_IF;

You can also check the DB response time with the Execution Log or Debug Log.

Ensuring Equipment Performance (Takt Time) by Monitoring In-
struction Execution Timeout

If you do not want to lower the equipment performance (or extend the takt time) when the execution
time of DB Connection Instruction is increased, set a timeout for the instructions.

You can specify a timeout in the TimeOut input variable to the DB_Insert, DB_Update, DB_Select, and
DB_Delete instructions.

For the timeout of instructions, specify the maximum time that can be used for DB access in the takt
time.

If you set a timeout for a DB_Insert instruction for the equipment where production data is stored into
the DB using the DB_Insert instruction at the end of the takt time, for example, a "DB Connection
Instruction Execution Timeout" will occur for the DB_Insert instruction when the record inserting proc-
essing to the DB is not completed in the takt time. In this case, the record inserting processing to the
DB is executed to the end.
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You can continue the operation without lowering the equipment performance (or extending the takt
time) by specifying a timeout for the instruction even if execution time of DB Connection Instructions is
temporarily increased.

* When timeout is not specified

DB_lInsert instruction  DB_lInsert instruction  DB_Insert instruction DB_Insert instruction
L L L L
Takttime Tt ' TakttmeTt ' Takttime Tt " Takttime Tt
>

The takt time is extended because
execution time of the DB_Insert
instruction is increased.

* When timeout is specified
DB_Insert instruction ~ DB_lInsert instruction ~ DB_Insert instruction ~ DB_Insert instruction

Timeout ¢ > ¢ N ) >
L 1 1 L

. 1 1 1
Takt time

The DB_Insert instruction results in a
DBConnection Instruction Execution
Timeout.The record inserting processing to
the DB isexecuted to the end.

M Precautions for Correct Use

* When a "DB Connection Instruction Execution Timeout" occurred for a DB_Select instruction,
the values of the retrieved record are not stored in the MapVar in-out variable.

* When a DB Connection Instruction Execution Timeout occurs repeatedly, reconsider the task
design and the server environment that contains the DB.
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A-3 Specifications

This section gives the specifications of the Database Connection CPU Units.

A-3-1  General Specifications

Refer to the following manual.
* NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501)

A-3-2 Performance Specifications

Refer to the following manual.
* NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501)

A-3-3  Function Specifications

Refer to the following manual.
* NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501)

* Common Specifications to NJ/NX-series CPU Units

NX701-00 | NX102-00

0020 0020 NJ501-1120 101
Item Version | Version |NJ501-4320 . 0-
1.07 or 1.08 or
earlier later
De- Data Maximum 4 2*1 4 2*1 2*1 2*1
bug- tracing | number of si-
ging multaneous

data traces

*1. If the trace number is set to 2 or greater when executing a data trace related instruction, an error (lllegal
Data Position Specified) will occur for the instruction. ENO of the instruction will become FALSE.

» DB Connection Service Functionality
Refer to 7-2-1 DB Connection Service Specifications on page 1 - 5 for detailed specifications of the
DB Connection Service.

NX701-0 NX102-0

Item 020 020 NJ501-10020 | NJ501-4320 | NJ101-20

Maximum number of DB Connections 3 1 3 3 1
Supported DB’ Oracle Supported | Supported | Supported Supported Supported
SQL Server | Supported | Supported | Supported Supported Supported
DB2 Supported | Supported | Supported Not supported | Supported
MySQL Supported | Supported | Supported Supported Supported
Firebird Supported | Supported | Supported Not supported | Supported

PostgreSQL | Supported | Supported | Supported Not supported | Supported
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NX701-C1 NX102-1
Item 120 120 NJ501-10020 | NJ501-4320 | NJ101-20
Number of DB Map Vari- | Oracle 30 15 30 15 15
ables for which a map- SQL Server | 60 15 60 15 15
ping can be connect- DB2 30 15 30 N/A 15
ed?2 MySQL 30 15 30 15 15
Firebird 15 15 15 N/A 15
PostgreSQL | 30 15 30 N/A 15
Spool function Spool ca- 2 MB 192 KB 1 MB 1 MB 192 KB
pacity

*1." The items marked with ™ (asterisk) were added or changed by version upgrades. Refer to A-4 Version Infor-
mation on page A - 26 for the version upgrades.
*2.  Even if the number of DB Map Variables has not reached the upper limit, the total number of members of
structures used as data type of DB Map Variables is 10,000 members max.
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A-4 Version Information

This section describes the relationship between the unit versions of CPU Units and the Sysmac Studio
versions, and the DB Connection functions that were added or changed for each unit version of the
CPU Units.

A-4-1  Unit Versions and Corresponding DB Connection Service Ver-
sions

The following table gives the relationship between unit versions of CPU Units and the DB Connection
Service versions.

e NX701-[1120

Unit version of CPU Unit | DB Connection Service version
1.16 or later 1.03

e NX102-[1120

Unit version of CPU Unit | DB Connection Service version
1.30 or later 1.04

@ NJ501-010J20 or NJ101-L1C120

Unit version of CPU Unit | DB Connection Service version
1.10 or later™! 1.02

1.10™ 1.01

1.09

1.08

1.07 or earlier 1.00

*1.  The CPU Units with unit version 1.10 come with DB Connection Service version 1.01 or 1.02. The version
can be checked with the Production Information Dialog Box of Sysmac Studio while online. Refer to Ver-
sions on page 21 for how to check the versions of the CPU Units and DB Connection Service.

A-4-2 DB Connection Functions that were Added or Changed for Each
Unit Version

This section gives the DB Connection functions that were added or changed for version upgrades of
CPU Units.

I Additions and Changes to Function Specifications

The following table gives the unit version of the CPU Units and the Sysmac Studio version for each
addition or change to the function specifications.

Refer to the following manual for other function specifications.

* NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501)
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e NJ501-000J20 or NJ101-L10J20

Unit | Sysmac

Addition/
Function Hion ver- Studio Reference
change . .
sion version
DB Connection Database type | Change 1.08 1.09 2-2-2 DB Connection Settings on page
settings Change 1.10 1.14 2-7
DB Connection SQL status”? | Change 1.08 --- 4-3-4 Checking the Status of each DB

status Connection on page 4 - 11

Error code™

Error mes-

sage’

*1.  Error information in the SQL Server connection was changed.

A-4-3  Actual Unit Version of CPU Unit and Unit Version Set in the Sys-
mac Studio Project

The following table gives the relationship between the unit versions of CPU Units and the correspond-
ing Sysmac Studio versions.

I Unit Versions and Corresponding Sysmac Studio Versions

The following table gives the relationship between the unit versions of CPU Units, the DB Connection
Service versions, and the Sysmac Studio versions that can set the unit versions for cases the DB Con-
nection Service versions are modified. Refer to the NJ/NX series CPU Unit Software User’s Manual
(Cat. No. W501) for all the combinations of the unit versions of CPU Units and the Sysmac Studio ver-
sions that can set the unit versions.

e NX701-0L10J20

uoIJeWLIOJU| UOISIBA P~V

Unit version of
CPU Unit

1.16 or later 1.03 1.21 or higher

DB Connection Service version | Sysmac Studio version that can set the unit version

o NX102-[1[120

Unit version of
CPU Unit

1.30 or later 1.04 1.24 or higher

DB Connection Service version | Sysmac Studio version that can set the unit version

e NJ501-010J20 or NJ101-010120

109014 o1pn)S oewsSAS ay) ul

}9S UOISISA JiUN pue JIUN NdD 40 UOISIBA HuN [BNPY ¢-17-V

Unit version of
ICI"’U Ulnit DB Connection Service version | Sysmac Studio version that can set the unit version
1.10 or later 1.02 1.14 or higher 1”2
1.01 1.13 or higher "1"2
1.08 1.09 or higher
1.05 1.00 1.06 or higher

*1.  When you set a unit version in Sysmac Studio version 1.14 or higher, a unit version and DB Connection
Service version are displayed in the Version box because more than one DB connection version exists for
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the same unit version of the CPU Unit. For example, when you want to create a project for a CPU Unit with
unit version 1.10 with the DB Connection Service version 1.02, select "1.10 (DBCon 1.02)" in the "Version"

box.

'-Eﬂ Select Device

Category
Device NJS01

Version

Controller

1.10(DECon 1.02)

*2.  Sysmac Studio version 1.14 or higher is required to use NJ101-[JJ20 Database Connection CPU Units.
NJ101-0J0J20 cannot be used with Sysmac Studio version 1.13 or lower.

Relationship between Actual Unit Version of CPU Unit and Unit Ver-
sion Set in the Sysmac Studio Project

The following table shows the differences in the specifications by the combination of actual DB Con-
nection Service version of CPU Unit and DB Connection Service version set in the Sysmac Studio
project when using an NJ501-1020 CPU Unit.

® Supported Database Type

DB Connection Service version of the | DB Connection Service version set in the Sysmac Studio project
CPU Unit 1.00 1.01 1.02
1.02 Oracle Oracle Oracle
SQL Server SQL Server SQL Server
DB2 DB2
MySQL MySQL
Firebird Firebird
PostgreSQL
1.01 Oracle Oracle Transfer is not posible.
SQL Server SQL Server
DB2
MySQL
Firebird
1.00 Oracle Transfer is not posible. Transfer is not posible.
SQL Server

® Number of DB Map Variables for which a Mapping can be Created

DB Connection Service
version of the CPU Unit

DB Connection Service version set in the Sysmac Studio project

1.00

1.01

1.02

1.02

15 variables max.

SQL Server: 60 variables max.
Oracle: 30 variables max.
DB2: 30 variables max.
MySQL: 30 variables max.
Firebird: 15 variables max.

SQL Server: 60 variables max.
Oracle: 30 variables max.

DB2: 30 variables max.
MySQL: 30 variables max.
Firebird: 15 variables max.
PostgreSQL: 30 variables max.

1.01

15 variables max.

SQL Server: 60 variables max.
Oracle: 30 variables max.
DB2: 30 variables max.
MySQL: 30 variables max.
Firebird: 15 variables max.

Transfer is not posible.
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DB Connection Service
version of the CPU Unit

DB Connection Service version set in the Sysmac Studio project

1.00

1.01

1.02

1.00

15 variables max.

Transfer is not posible.

Transfer is not posible.

The following table shows the differences in the specifications by the combination of actual DB
Connection Service version of CPU Unit and DB Connection Service version set in the Sysmac
Studio project when using an NJ101-[J120 CPU Unit.

@ Supported Database Type

DB Connection Service version of the | DB Connection Service version set in the Sysmac Studio project
CPU Unit 1.01 1.02

1.02 Oracle Oracle

SQL Server SQL Server

DB2 DB2

MySQL MySQL

Firebird Firebird

PostgreSQL

1.01 Oracle Transfer is not posible.

SQL Server

DB2

MySQL

Firebird

A-4-4
After Chang

ing Devices

DB Connection Service Version and Connection Database Types

If you change the unit version of the CPU Unit by executing Change Device on Sysmac Studio, the
version of the DB Connection Service may be downgraded. If the version of the DB Connection Serv-
ice is downgraded, the types of the connected databases may change automatically.

The types of databases that can be connected after changing devices are determined as shown below
according to the DB Connection Service version of the CPU Unit and the CPU Unit model after chang-
ing devices, as well as the types of connected databases before changing devices.

DB Connection Serv-
ice version of the
CPU Unit after

CPU Unit models after
changing devices

Types of connected data-
bases before changing de-

Types of connected data-
bases after changing de-

changing devices viees vices
1.00 All models Oracle Same as the left
SQL Server
Others SQL Server
1.01 NJ501-4[120 Oracle Same as the left
SQL Server
MySQL
Others SQL Server
Other than NJ501-4120 Oracle Same as the left
SQL Server
DB2
MySQL
Firebird
Others SQL Server
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DB Connection Serv-
ice version of the
CPU Unit after

CPU Unit models after
changing devices

Types of connected data-
bases before changing de-

Types of connected data-
bases after changing de-

changing devices vices vices
1.02 or higher NJ501-4[120 Oracle Same as the left
SQL Server
MySQL
Others SQL Server
Other than NJ501-4120 All types Same as the left
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