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Abstract

This is the MySQL NDB Cluster Internals Manual, which contains information about the NDBCLUSTER storage
engine that is not strictly necessary for running the NDB Cluster product, but can prove useful for development
and debugging purposes. Topics covered in this Guide include, among others, communication protocols employed
between nodes, file systems used by management nodes and data nodes, error messages, and debugging (DUMP)
commands in the management client.

The information presented in this guide is current for recent releases of NDB Cluster 8.0 up to and including NDB
Cluster 8.0.44, as well as the NDB Cluster 9.2 (9.2.0) Innovation release. Due to significant functional and other
changes in NDB Cluster and its underlying APIs, you should not expect this information to apply to previous releases
of the NDB Cluster software prior to NDB Cluster 7.5. Users of older NDB Cluster releases should upgrade to the
latest available release of NDB Cluster 8.0, which is the most recent GA release series, or to the NDB Cluster 9.2
Innovation release.

For more information about NDB Cluster 8.0, see What is New in MySQL NDB Cluster 8.0. For information about
NDB Cluster 9.2, see https://dev.mysgl.com/doc/refman/9.2/en/mysql-cluster-what-is-new.html.

For legal information, see the Legal Notices.

For help with using MySQL, please visit the MySQL Forums, where you can discuss your issues with other MySQL
users.

Licensing information—NDB APIs. If you are using the NDB APIs with a Commercial release of MySQL NDB
Cluster, see the MySQL NDB Cluster 8.0 Commercial Release License Information User Manual for licensing
information, including licensing information relating to third-party software that may be included in this Commercial
release. If you are using the NDB APIs with a Community release of MySQL NDB Cluster, see the MySQL NDB
Cluster 8.0 Community Release License Information User Manual for licensing information, including licensing
information relating to third-party software that may be included in this Community release.

Licensing information—MySQL NDB Cluster 8.0.  This product may include third-party software, used under
license. If you are using a Commercial release of MySQL NDB Cluster 8.0, see the MySQL NDB Cluster 8.0
Commercial Release License Information User Manual for licensing information, including licensing information
relating to third-party software that may be included in this Commercial release. If you are using a Community release
of MySQL NDB Cluster 8.0, see the MySQL NDB Cluster 8.0 Community Release License Information User Manual
for licensing information, including licensing information relating to third-party software that may be included in this
Community release.

Licensing information—MySQL NDB Cluster 9.2.  This product may include third-party software, used under
license. If you are using a Commercial release of MySQL NDB Cluster 9.2, see the MySQL NDB Cluster 9.2
Commercial Release License Information User Manual for licensing information, including licensing information
relating to third-party software that may be included in this Commercial release. If you are using a Community release
of MySQL NDB Cluster 9.2, see the MySQL NDB Cluster 9.2 Community Release License Information User Manual
for licensing information, including licensing information relating to third-party software that may be included in this
Community release.
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Preface and Legal Notices

This is the MySQL NDB Cluster Internals Manual, which contains information about the NDBCLUSTER
storage engine that is not strictly necessary for running the NDB Cluster product, but can prove useful
for development and debugging purposes. Topics covered in this Guide include, among others,
communication protocols employed between nodes, file systems used by management nodes and data
nodes, error messages, and debugging (DUMP) commands in the management client.

The information presented in this guide is current for recent releases of NDB Cluster 8.0 up to and
including NDB Cluster 8.0.44, as well as the NDB Cluster 9.2 (9.2.0) Innovation release. Due to significant
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This chapter contains information about the file systems created and used by NDB Cluster data nodes and
management nodes.

1.1 NDB Cluster Data Node File System

This section discusses the files and directories created by NDB Cluster nodes, their usual locations, and
their purpose.

1.1.1 NDB Cluster Data Node Data Directory Files

An NDB Cluster data node's data directory (Dat aDi r) contains at least 3 files. These are named as shown
in the following list, where node_i d is the node ID:

« ndb_node_id_out. | og

Sample output:

2015-11- 01 20: 13: 24 [ndbd] | NFO -- Angel pid: 13677 ndb pid: 13678

2015-11- 01 20:13: 24 [ndbd] | NFO -- NDB Cluster -- DB node 1

2015-11- 01 20: 13: 24 [ndbd] | NFO -- Version 5.6.27-ndb-7.4.8 --

2015-11- 01 20: 13: 24 [ndbd] | NFO -- Configuration fetched at |ocal host port 1186
2015-11- 01 20: 13: 24 [ndbd] | NFO -- Start initiated (version 5.6.27-ndb-7. 4. 8)
2015-11- 01 20: 13: 24 [ndbd] | NFO -- Ndbd_nmem manager::init(1) mn: 20M initial: 20M

WOPool : :init(61, 9)

RWPool : :init(82, 13)

RWpool : :init(a2, 18)

RWpPool ::init(c2, 13)

RWPool : :init (122, 17)

RWPool : :init (142, 15)

WOPool : :init(41, 8)

RWpPool ::init(e2, 12)

RWPool : :init(102, 55)

WOPool : :init(21, 8)

Dbdi ct: nane=sys/def/ SYSTAB_ O, i d=0, obj _ptr_i =0
Dbdi ct: nane=sys/def/ NDB$SEVENTS O, i d=1, obj _ptr_i=1
m acti ve_bucket s. set (0)

» ndb_node_id _signal.log

This file contains a log of all signals sent to or from the data node.

Note
@ This file is created only if the SendSi gnal | d parameter is enabled, which is true
only for - debug builds.

* ndb_node_i d. pid
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This file contains the data node's process ID; it is created when the ndbd process is started.

The location of these files is determined by the value of the Dat aDi r configuration parameter.

1.1.2 NDB Cluster Data Node File System Directory

The location of this directory can be set using Fi | eSyst enPat h; the directory itself is always named
ndb_nodei d_f s, where nodei d is the data node's node ID. The file system directory contains the
following directories:

+ Directories named D1 and D2, each of which contains 2 subdirectories:
« DBDI CT: Contains data dictionary information. This is stored in:
e The file PO. SchemalLog
» A set of directories TO, T1, T2, ..., each of which contains an SO. Tabl eLi st file.

 Directories named D8, D9, D10, and D11, each of which contains a directory named DBLCH. These
contain the redo log, which is divided into four parts that are stored in these directories. with redo log
part 0 being stored in D8, part 1 in D9, and so on.

Within each directory can be found a DBLQH subdirectory containing the N redo log files; these

are named SO. Fr agl og, S1. FraglLog, S2. FraglLog, ..., SN. FragLog, where Nis equal

to the value of the NoOF Fr agnent LogFi | es configuration parameter. The default value for

NoOf Fr agnent LogFi | es is 16. The default size of each of these files is 16 MB, controlled by the
Fragnment LogFi | eSi ze configuration parameter.

The size of each of the four redo log parts is NoOf Fr agnent LogFi | es * Fragnment LogFi | eSi ze.
You can find out how much space the redo log is using with DUMP 2398 or DUVP 2399.

« DBDI H: This directory contains the file PX. sysfi | e, which records information such as the last
GCl, restart status, and node group membership of each node; its structure is defined in st or age/
ndb/ src/ kernel / bl ocks/ dbdi h/ Sysfi | e. hpp in the NDB Cluster source tree. In addition, the
SX. FraglLi st files keep records of the fragments belonging to each table.

The format used for the sysfi | e was updated from version 1 to version 2 in NDB 8.0.

« LCP: When using full local checkpoints (LCPs), this directory holds 2 subdirectories, named 0 and
1, each of which which contain local checkpoint data files, one per local checkpoint. In NDB 7.6
(and later), when using partial LCPs (Enabl eParti al Lcp settotr ue), there can be as many as
2064 subdirectories under LCP, named 0, 1, 2, ..., 2063, with a data file stored in each one. These
directories are created as needed, in sequential order; for example, if the last data file used in the
previous partial LCP was numbered 61 (in LCP/ 61), the next partial LCP data file is created in
LCP/ 62.

These subdirectories each contain a number of files whose names follow the pattern TNFM Dat a,
where Nis a table ID and M is a fragment number. Each data node typically has one primary fragment
and one backup fragment. This means that, for an NDB Cluster having 2 data nodes, and with

NoOf Repl i cas equal to 2, Mis either O or 1. For a 4-node cluster with NoOf Repl i cas equal to 2, M
is either 0 or 2 on node group 1, and either 1 or 3 on node group 2.

For a partial local checkpoint, a single data file is normally used, but when more than 12.5% of the
table rows stored are to be checkpointed up to 8 data files can be used for each LCP. Altogether,
there can be from 1 to 2048 data files at any given time.
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When using ndbnt d there may be more than one primary fragment per node. In this case, M
is a number in the range of 0 to the number of LQH worker threads in the entire cluster, less 1.
The number of fragments on each data node is equal to the number of LQH on that node times
NoOX Repl i cas.

Note

g Increasing MaxNoOf Execut i onThr eads does not change the number of
fragments used by existing tables; only newly-created tables automatically
use the new fragment count. To force the new fragment count to be used by
an existing table after increasing MaxNoCOf Execut i onThr eads, you must
perform an ALTER TABLE ... REORGAN ZE PARTI Tl ON statement (just as
when adding new node groups).

* LG Default location for Disk Data undo log files. See Section 1.1.4, “Files Used by NDB Cluster Disk
Data Tables”, NDB Cluster Disk Data Tables, and CREATE LOGFILE GROUP Statement, for more
information.

» TS: Default location for Disk Data tablespace data files. See Section 1.1.4, “Files Used by NDB Cluster
Disk Data Tables”, NDB Cluster Disk Data Tables, and CREATE TABLESPACE Statement, for more
information.

1.1.3 NDB Cluster Data Node Backup Data Directory

NDB Cluster creates backup files in the directory specified by the BackupDat abDi r configuration
parameter, as discussed in Using The NDB Cluster Management Client to Create a Backup.

See NDB Cluster Backup Concepts, for information about the files created when a backup is performed.

1.1.4 Files Used by NDB Cluster Disk Data Tables

NDB Cluster Disk Data files are created (or dropped) by the user by means of SQL statements intended
specifically for this purpose. Such files include the following:

» One or more undo log files associated with a log file group

» One or more data files associated with a tablespace that uses the logfile group for undo logging

Both undo log files and data files are created in the data node file system directory of each data node (see
Section 1.1.2, “NDB Cluster Data Node File System Directory”). The relationship of these files with their log
file group and tablespace are shown in the following diagram:
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Figure 1.1 NDB Cluster Disk Data Files (Tablespace, Data files; Log file Group, Undo Files)
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Disk Data files and the SQL statements used to create and drop them are discussed in depth in NDB
Cluster Disk Data Tables.

1.2 NDB Cluster Management Node File System

The files used by an NDB Cluster management node are discussed in ndb_mgmd — The NDB Cluster
Management Server Daemon.
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2.170 DUMP 100005 .....uutututuuuiununinntntntttieitaeeeaeeeaeaeaesess e eses e 91
2171 DUMP 100008 ......uuutuuuuuuunnninnnititetieitetieieaeaesesesesseeseses e 91
P2 A 1 | 0100 TR 92
2.173 DUMP 100999 .....uutitiuitititiiititititttieibetebabsbesese e 92
P2 R 10 | e 01000 TR 92
2.075 DUMP 101999 ....uuiiiiiuiiuiititititititetibibebe bbb 93
2.176 DUMP 102000 .....uuuutuuuuuunninnninttntttieatieeeaeaeaeeeaeseseseseseses e 93
2.077 DUMP 102999 ....euutititiiuiitiiitiiititttieebeeetaeaee bbb 93
2.178 DUMP 103000 ......uuttuuuuititinititititetieetaeeeseseaesesees e 93
2.179 DUMP L0B00L ....uuititititiiitiiititititttieibibe bbb 94
2.180 DUMP 103002 .....uuuituuuuutuninititititetieataeeesesesesesesess e 94
2.181 DUMP 10000 .....uutttutuuntunnnitititetetieitaeeeiesesesesesese e 95
2.182 DUMP L0A00L ....etititititiittititieieteetieibbee bbb 95
2.183 DUMP 104002 .....uuuutuuiuitititititititttieateeebsesbses e 95
2.184 DUMP 104003 .....uuuutuuuuuuunnnnnnnntntetneataeaeieseaeeesesesssesee e e e e 95
2.185 DUMP 104004 .....euuutuuuuitutiuitiettieetieabeeee bbb 96

Warning
O Never use these commands on a production NDB Cluster except under the express

direction of MySQL Technical Support. Oracle will not be held responsible for

adverse results arising from their use under any other circumstances!

DUVMP commands can be used in the NDB management client (ndb_ngn) to dump debugging information to
the cluster log. They are documented here, rather than in the MySQL Manual, for the following reasons:

» They are intended only for use in troubleshooting, debugging, and similar activities by MySQL
developers, QA, and support personnel.

» Due to the way in which DUVMP commands interact with memory, they can cause a running NDB Cluster
to malfunction or even to fail completely when used.

« The formats, arguments, and even availability of these commands are not guaranteed to be stable. All of
this information is subject to change at any time without prior notice.

» For the preceding reasons, DUMP commands are neither intended nor warranted for use in a production
environment by end-users.

General syntax:

ndb_nmgn> node_i d DUVP code [ ar gunent s]
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DUMP 1

This causes the contents of one or more NDB registers on the node with ID node_i d to be dumped to
the cluster log. The registers affected are determined by the value of code. Some (but not all) DUMP
commands accept additional ar gunent s; these are noted and described where applicable.

Individual DUMP commands are listed by their code values in the sections that follow.

Each listing includes the following information:

* The code value

» The relevant NDB kernel block or blocks (see Chapter 4, NDB Kernel Blocks, for information about these)
» The DUMP code symbol where defined; if undefined, this is indicated using a triple dash: - - - .

» Sample output; unless otherwise stated, it is assumed that each DUMP command is invoked as shown
here:

ndb_ngn> 2 DUVP code

Generally, this is from the cluster log; in some cases, where the output may be generated in the node log
instead, this is indicated. Where the DUMP command produces errors, the output is generally taken from
the error log.

* Where applicable, additional information such as possible extra ar gunment s, warnings, state or other
values returned in the DUMP command' output, and so on. Otherwise its absence is indicated with “[N/A]".

Note

@ DUMP command codes are not necessarily defined sequentially. For example, codes
2 through 12 are currently undefined, and so are not listed. However, individual
DUNP code values are subject to change, and there is no guarantee that a given
code value will continue to be defined for the same purpose (or defined at all, or
undefined) over time.

There is also no guarantee that a given DUVP code—even if currently undefined—
will not have serious consequences when used on a running NDB Cluster.

For information concerning other ndb_ngmclient commands, see Commands in the NDB Cluster
Management Client.

Note

@ DUNP codes in the following ranges are currently unused and thus unsupported:
3000 to 5000
* 6000 to 7000

* 13000 and higher

2.1 DUMP 1
Code 1
Symbol ---
Kernel Block QVCR
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DUMP 1

Description.  Dumps information about cluster start Phase 1 variables (see Section 5.4, “STTOR Phase
17).

Sample Output.

2014-10-13 20:54:29 [Mnt Srvr] | NFO -- Node 5: creadyDistCom= 1, cpresident = 5
2014-10-13 20:54:29 [Mynt Srvr] | NFO -- Node 5: cpresidentAlive = 1, cpresidentCand = 5 (gci: 254325)
2014-10-13 20:54:29 [Mnt Srvr] | NFO -- Node 5: ctoStatus = 0

2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 1: ZAPI _|I NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 2: ZAPI _|I NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 3: ZAPI _| NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 4: ZAPI _| NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 5: ZRUNN N& 3)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 6: ZRUNN NG 3)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 7: ZAPI _|I NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 8: ZAPI _| NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 9: ZAPI _| NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 10: ZAPI _| NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 11: ZAPI _| NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 12: ZAPI _| NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 13: ZAPI _|I NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 14: ZAPI _| NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 15: ZAPI _| NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 16: ZAPI _| NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 17: ZAPI _|I NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 18: ZAPI _| NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 19: ZAPI _| NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 20: ZAPI _| NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 21: ZAPI _| NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 22: ZAPI _| NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 23: ZAPI _| NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 24: ZAPI _| NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 25: ZAPI _| NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 26: ZAPI _| NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 27: ZAPI _|I NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 28: ZAPI _| NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 29: ZAPI _| NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 30: ZAPI _| NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 31: ZAPI _| NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 32: ZAPI _|I NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 33: ZAPI _| NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 34: ZAPI _| NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 35: ZAPI _| NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 36: ZAPI _| NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 37: ZAPI _|I NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 38: ZAPI _| NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 39: ZAPI _|I NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 40: ZAPI _| NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 41: ZAPI _| NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 42: ZAPI _| NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 43: ZAPI _| NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 44: ZAPI _| NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 45: ZAPI _| NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 46: ZAPI _| NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 47: ZAPI _| NACTI VE(7)
2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 5: Node 48: ZAPI _| NACTI VE(7)
2014-10-13 20:54:29 [Mnt Srvr] | NFO -- Node 6: creadyDistCom= 1, cpresident = 5
2014-10-13 20:54:29 [Mnt Srvr] | NFO -- Node 6: cpresidentAlive = 0, cpresidentCand = 5 (gci: 254325)
2014-10-13 20:54:29 [Mnt Srvr] | NFO -- Node 6: ctoStatus = 0

2014-10- 13 20:54:29 [Mnt Srvr] | NFO -- Node 6: Node 1: ZAPI _| NACTI VE(7)

2014-10- 13 20:54:29 [Mynt Srvr] | NFO -- Node 6: Node 2: ZAPI | NACTI VE(7)
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2014-10-13
2014-10-13
2014-10-13
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2014-10-13
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54:
54:
54:
54:
54:
54:
54:
54:
54:
54:
54:
54:
54:
54:
54:
54:
54:
54:
54:
54:
54:
54:
54:
54:
54:
54:
54:
54:
54:
54:
54:
54:
54:
54:
54:
54:
54:
54:
54:
54:
54:
54:
54:
54:
54:
54:

29
29
29
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29
29
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29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29

[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]

Additional Information.  [N/A]

2.2 DUMP 13

Code

Symbol

Kernel Blocks

Description.

I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO

13

-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node

CWM , NDBCNTR

Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node

© ey R @ s

10:

12:
13:
14:
15:
16:
17:
18:
19:
20:
21:
22:
23:
24:
25:
26:
27:
28:
29:
30:
31:
32:
33:
34:
35:
36:
37:
38:
39:
40:
41:
42:
43:
44:
45:
46:
47:
48:

ZAP| _| NACTI VE(7)

ZAP| _| NACTI VE( 7)

ZRUNNI N&( 3)

ZRUNNI N&( 3)

ZAP| _| NACTI VE( 7)

ZAP| _| NACTI VE( 7)

ZAP| _| NACTI VE( 7)
ZAP| _| NACTI VE( 7)
ZAP| _| NACTI VE( 7)
ZAP| _| NACTI VE( 7)
ZAP| _| NACTI VE( 7)
ZAP| _| NACTI VE( 7)
ZAP| _| NACTI VE( 7)
ZAP| _| NACTI VE( 7)
ZAP| _| NACTI VE( 7)
ZAP| _| NACTI VE( 7)
ZAP| _| NACTI VE( 7)
ZAP| _| NACTI VE( 7)
ZAP| _| NACTI VE( 7)
ZAP| _| NACTI VE( 7)
ZAP| _| NACTI VE( 7)
ZAP| _| NACTI VE( 7)
ZAP| _| NACTI VE( 7)
ZAP| _| NACTI VE( 7)
ZAP| _| NACTI VE( 7)
ZAP| _| NACTI VE( 7)
ZAP| _| NACTI VE( 7)
ZAP| _| NACTI VE( 7)
ZAP| _| NACTI VE( 7)
ZAP| _| NACTI VE( 7)
ZAP| _| NACTI VE( 7)
ZAP| _| NACTI VE( 7)
ZAP| _| NACTI VE( 7)
ZAP| _| NACTI VE( 7)
ZAP| _| NACTI VE( 7)
ZAP| _| NACTI VE( 7)
ZAP| _| NACTI VE( 7)
ZAP| _| NACTI VE( 7)
ZAP| _| NACTI VE( 7)
ZAP| _| NACTI VE( 7)
ZAP| _| NACTI VE( 7)
ZAP| _| NACTI VE( 7)
ZAP| _| NACTI VE( 7)
ZAP| _| NACTI VE( 7)
ZAP| _| NACTI VE( 7)
ZAP| _| NACTI VE( 7)

Dump signal counter and start phase information.

Sample Output.

2014-10-13 20:56: 33 [ Mynt Srvr]
2014-10-13 20:56: 33 [ Mynt Srvr]
2014-10-13 20:56: 33 [ Mynt Srvr]
2014-10-13 20:56: 33 [ Mynt Srvr]

I NFO
I NFO
I NFO
I NFO

-- Node
-- Node
-- Node
-- Node

Cntr:
Cntr:
Cntr:
Cntr:

cstartPhase = 9, cinternal Startphase

cmasterNodeld = 5

cstartPhase = 9, cinternal Startphase

cmasterNodeld = 5

8, bl ock

8, bl ock

11
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Additional Information.  [N/A]

2.3 DUMP 14
Code 14
Symbol Conmi t AckMar ker sSi ze
Kernel Blocks DBLQH, DBTC

Description.  Dumps free size in conmi t AckMar ker Pool .

Sample Output.

2014-10-13 20:58: 11 [Mnt Srvr] | NFO -- Node 5: LQH: m comm t AckMar ker Pool :
2014-10-13 20:58: 11 [Mnt Srvr] | NFO -- Node 6: LQH: m comm t AckMar ker Pool :

Additional Information.  [N/A]

2.4 DUMP 15
Code 15
Symbol Conmmi t AckMar ker sDunp
Kernel Blocks DBLQH, DBTC

Description.  Dumps information in conmi t AckMar ker Pool .

Sample Output.

2014-10-13 20:58: 11 [Mynt Srvr] | NFO -- Node 5: LQH: m conmmit AckMar ker Pool :
2014-10-13 20:58: 11 [Mygnt Srvr] | NFO -- Node 6: LQH: m conmmit AckMar ker Pool :

Additional Information.  [N/A]

2.5 DUMP 16
Code 16
Symbol Di hDunpNodeRestartInfo
Kernel Block DBDI H

Description.  Provides node restart information.

Sample Output.

2014-10-13 21:01:19 [Mnt Srvr] | NFO -- Node 5

2014-10-13 21:01:19 [Mnt Srvr] | NFO -- Node 5: [ 0 : cfirstVerifyQueue =
2014-10-13 21:01: 19 [Mynt Srvr] | NFO -- Node 5: cgcpOrderBl ocked = 0
2014-10-13 21:01:19 [Mnt Srvr] | NFO -- Node 6

2014-10-13 21:01:19 [Mynt Srvr] | NFO -- Node 6: [ O : cfirstVerifyQueue =
2014-10-13 21:01:19 [Mnt Srvr] | NFO -- Node 6: cgcpOrderBl ocked = 0

Additional Information.  [N/A]

2.6 DUMP 17

Code 17

36094 free size: 36094
36094 free size: 36094

36094 free size: 36094
36094 free size: 36094

c_nodeStart Master. bl ockGcp = 0, c_nodeStart Master.wait = 0

0 clastVerifyQueue = 0 sz: 8193]

c_nodeStart Master. bl ockGcp = 0, c_nodeStart Master.wait = 0

0 clastVerifyQueue = 0 sz: 8193]

12
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Symbol Di hDunpNodeSt at usl nf o
Kernel Block DBDI H
Description.  Dumps node status.

Sample Output.

2014-10-13 21:02: 28 [Mnt Srvr] | NFO -- Node 5: Printing nodeStatus of all nodes
2014-10-13 21:02:28 [Mynt Srvr] | NFO -- Node 5: Node = 5 has status =1
2014-10-13 21:02:28 [Mynt Srvr] | NFO -- Node 5: Node = 6 has status =1
2014-10-13 21:02: 28 [Mnt Srvr] | NFO -- Node 6: Printing nodeStatus of all nodes
2014-10-13 21:02:28 [Mynt Srvr] | NFO -- Node 6: Node = 5 has status =1
2014-10-13 21:02:28 [Mynt Srvr] | NFO -- Node 6: Node = 6 has status =1

Additional Information.  Possible node status values are shown in the following table:

Table 2.1 Node status values and names

2.7 DUMP 18

Value Name

0 NOT_| N_CLUSTER
1 ALl VE

2 STARTI NG

3 DI ED_NOW

4 DYl NG

5 DEAD

Code 18

Symbol Di hPrint Fragnment ati on

Kernel Block DBDI H

Description.  Prints one entry per table fragment; lists the table number, fragment number, log part ID,

and the IDs of the nodes handling the primary and secondary fragment replicas of this fragment. Must be
invoked as ALL DUWVP 18.

Sample Output.

Node 5: Printing nodegroups --

Node 5: NG 0(0) ref: 4 [ cnt: 2 : 5 6 4294967040 4294967040 ]
Node 5: Printing fragnmentation of all tables --

Node 5 Table 2 Fragnment 0(1) LP: 0 - 56

Node 5 Table 2 Fragnment 1(1) LP: 0 - 6 5

Node 5: Table 3 Fragnment 0(2) LP: 1 - 5 6

Node 5: Table 3 Fragnent 1(2) LP: 1 - 6 5

Node 6: Printing nodegroups --

Node 6: NG 0(0) ref: 4 [ cnt: 2 : 5 6 4294967040 4294967040 ]
Node 6: Printing fragnmentation of all tables --

Node 6 Table 2 Fragnment 0(1) LP: 0 - 56

Node 6 Table 2 Fragnment 1(1) LP: 0 - 6 5

Node 6 Table 3 Fragnment 0(2) LP: 1 - 56

Node 6 Table 3 Fragnment 1(2) LP: 1 - 6 5

Additional Information.  [N/A]

13
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2.8 DUMP 19
Code 19
Symbol Di hPri nt OneFr agnment ati on
Kernel Block DBDI H

Description.  Should print information about one fragment, but actually causes node failure.

2.9 DUMP 20
Code 20
Symbol ---
Kernel Block BACKUP

Description.  Prints the values of BackupDat aBuf f er Si ze, BackupLogBuf f er Si ze,
BackupWiteSi ze, and BackupMaxWit eSi ze

Sample Output.

2014-10-13 21:04:13 [Mynt Srvr] | NFO -- Node 5: Backup: data: 17039872 |og: 17039872 min: 262144 max
2014-10-13 21:04:13 [Mynt Srvr] | NFO -- Node 6: Backup: data: 17039872 |og: 17039872 min: 262144 max

Additional Information.  This command can also be used to set these parameters, as in this example:

ndb_mgn> ALL DUWP 20 3 3 64 512

ALL DUWMP 20 3 3 64 512

Sendi ng dunp signal with data:

0x00000014 0x00000003 0x00000003 0x00000040
0x00000200

Sendi ng dunp signal wth data:

0x00000014 0x00000003 0x00000003 0x00000040

10485
10485

0x00000200

2014-10-13 21:05:52 [Mynt Srvr] | NFO -- Node 5: Backup: data: 3145728 |og: 3145728 min: 65536 max: 524288

2014-10-13 21:05:52 [Mynt Srvr] | NFO -- Node 6: Backup: data: 3145728 |og: 3145728 min: 65536 max: 524288
Warning

O You must set each of these parameters to the same value on all nodes; otherwise,
subsequent issuing of a START BACKUP command crashes the cluster.

Code 21

Symbol ---

Kernel Block BACKUP

Description.  Sends a GSN_BACKUP_REQsignal to the node, causing that node to initiate a backup.

Sample Output.

Node 2: Backup 1 started from node 2
Node 2: Backup 1 started from node 2 conpl et ed

14


https://dev.mysql.com/doc/refman/8.0/en/mysql-cluster-ndbd-definition.html#ndbparam-ndbd-backupdatabuffersize
https://dev.mysql.com/doc/refman/8.0/en/mysql-cluster-ndbd-definition.html#ndbparam-ndbd-backuplogbuffersize
https://dev.mysql.com/doc/refman/8.0/en/mysql-cluster-ndbd-definition.html#ndbparam-ndbd-backupwritesize
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DUMP 22

Start GCP: 158515 St opGCP: 158518
#Records: 2061 #LogRecords: O
Dat a: 35664 bytes Log: 0 bytes

Additional Information.  [N/A]

2.11 DUMP 22
Code 22 backup_id
Symbol ---
Kernel Block BACKUP

Description.  Sends a GSN_FSREMOVEREQ signal to the node. This should remove the backup having
backup ID backup_i d from the backup directory; however, it actually causes the node to crash.

Sample Output.

Additional Information. It appears that any invocation of DUMP 22 causes the node or nodes to crash.

2.12 DUMP 23
Code 23
Symbol ---
Kernel Block BACKUP

Description.  Dumps all backup records and file entries belonging to those records.

Note
@ The example shows a single record with a single file only, but there may be multiple
records and multiple file lines within each record.

Sample Output.  With no backup in progress (BackupRecor d shows as 0):
Node 2: BackupRecord 0: Backupld: 5 MasterRef: f70002 ClientRef: 0

Node 2: State: 2
Node 2: file 0: type: 3 flags: HO

While a backup is in progress (BackupRecor d is 1):

Node 2: BackupRecord 1: Backupld: 8 MasterRef: f40002 CientRef: 80010001
Node 2 State: 1

Node 2: file 3: type: 3 flags: H 1

Node 2: file 2: type: 2 flags: H 1

Node 2: file O: type: 1 flags: H 9

Node 2: BackupRecord 0: Backupld: 110 MasterRef: f70002 CientRef: O

Node 2 State: 2

Node 2 file 0: type: 3 flags: HO

Additional Information.  Possible St at e values are shown in the following table:

Table 2.2 State values, the corresponding State, and a description of each State.

Value State Description

0 I NI TI AL
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Value State Description

1 DEFI NI NG Defining backup content and parameters

2 DEFI NED DEFI NE_BACKUP_CONF signal sent by fragment
replica, received by source

3 STARTED Creating triggers

4 SCANNI NG Scanning fragments

5 STOPPI NG Closing files

6 CLEANI NG Freeing resources

7 ABORTI NG Aborting backup

Types are shown in the following table:

Table 2.3 File type values and names

Value Name
CTL_FI LE
2 LOG FI LE
3 DATA FI LE
4 LCP_FI LE

Flags are shown in the following table:

Table 2.4 Flag values and names

Value Name

0x01 BF_OPEN

0x02 BF_OPENI NG

0x04 BF _CLOSI NG

0x08 BF _FI LE_THREAD

0x10 BF_SCAN_ THREAD

0x20 BF_LCP_META
2.13 DUMP 24

Code 24

Symbol ---

Kernel Block BACKUP

Description.  Prints backup record pool information.

Sample Output.

2014-10-13 21:11:31 [Mnt Srvr] | NFO
2014-10-13 21:11:31 [Mnt Srvr] | NFO
2014-10-13 21:11:31 [Mnt Srvr] | NFO
2014-10-13 21:11:31 [Mnt Srvr] | NFO
2014-10-13 21:11:31 [Mnt Srvr] | NFO
2014-10-13 21:11:31 [Mnt Srvr] | NFO

-- Node
-- Node
-- Node
-- Node
-- Node
-- Node

2 @ @ @1 @ Gr

Backup - dunmp pool sizes

BackupPool : 2 BackupFi | ePool : 4 Tabl ePool : 323
AttrPool: 2 TriggerPool: 4 FragnmentPool: 323
PagePool : 1579

Backup - dunmp pool sizes

BackupPool : 2 BackupFi | ePool : 4 Tabl ePool : 323

16




DUMP 25

2014-10-13 21:11:31 [ Mynt Srvr]
2014-10-13 21:11:31 [ Mynt Srvr]

Additional Information.

causes an LCP.

2.14 DUMP 25

Code

Symbol

Kernel Block

Description.

Kills the data node or nodes.

Sample Output.

Additional Information.  [N/A]

2.15 DUMP 70

Code

Symbol

Kernel Block

Description.

Forces data node shutdown.

Sample Output.

Additional Information.  [N/A]

2.16 DUMP 400

Code

Symbol

Kernel Block

Description.

Provides NDB file system statistics.

Sample Output.

2014-10-13
2014-10-13
2014-10-13
2014-10-13
2014-10-13
2014-10-13
2014-10-13
2014-10-13
2014-10-13
2014-10-13

21:
21:
21:
21:
21:
21:
21:
21:
21:
21:

16:
16:
16:
16:
16:
16:
16:
16:
16:
16:

26
26

26
26

26
26

26

[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mgnt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mgnt Srvr]
[ Mynt Srvr]

I NFO -- Node 6: AttrPool:
I NFO -- Node 6: PagePool :

25

Ndbcnt r Test St opOnEr r or

NDBCNTR

70

Ndbcnt r St opNodes

NDBCNTR

400

Ndbf sDunpFi | eSt at -

NDBFS

I NFO -
I NFO -
I NFO -
I NFO -
I NFO -
I NFO -
I NFO -
I NFO -
I NFO -
I NFO -

Node
Node
Node
Node
Node
Node
Node
Node
Node
Node

NDBFS: Fil es:
Idle files: 1
Bound Threads: 28 (active 10) Unbound t hreads:

Max files:
Request s:

0
256

NDBFS: Fil es:
Idle files: 1
Bound Threads: 28 (active 10) Unbound t hreads:

Max files:
Request s:

0
256

2 TriggerPool : 4 Fragnent Pool : 323
1579

If 2424 is passed as an argument (for example, 2 DUVP 24 2424), this

28 Open files: 10
8 Max opened files: 12

28 Open files: 10
8 Max opened files: 12

17
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Additional Information.  [N/A]

2.17 DUMP 401

Code 401
Symbol Ndbf sDunpAl | Fi | es
Kernel Block NDBFS

Description.  Prints NDB file system file handles and states (OPEN or CLOSED).

Sample Output.

2014-10-13 21:17: 37 [Mynt Srvr] | NFO -- Node NDBFS: Dunmp all files: 28
2014-10-13 21:17:37 [Mynt Srvr] | NFO -- Node 0 (Ox7f5aec0029f0): CLOSED
2014-10-13 21:17:37 [Mynt Srvr] | NFO -- Node 1 (Ox7f5aec0100f0): CLOSED
2014-10-13 21:17:37 [Mynt Srvr] | NFO -- Node 2 (Ox7f5aec01d780): CLOSED
2014-10-13 21:17:37 [Mynt Srvr] | NFO -- Node 3 (0x7f5aec02add0): CLOSED
2014-10-13 21:17:37 [Mynt Srvr] | NFO -- Node 4 (Ox7f5aec0387f0): CLOSED
2014-10-13 21:17:37 [Mynt Srvr] | NFO -- Node 5 (0x7f5aec045e40): CLOSED
2014-10-13 21:17:37 [Mynt Srvr] | NFO -- Node 6 (Ox7f5aec053490): CLOSED
2014-10-13 21:17:37 [Mynt Srvr] | NFO -- Node 7 (Ox7f5aec060ae0): CLOSED
2014-10-13 21:17:37 [Mynt Srvr] | NFO -- Node 8 (0x7f5aec06e130): CLOSED
2014-10-13 21:17:37 [Mynt Srvr] | NFO -- Node 9 (0x7f5aec07b780): CLOSED
2014-10-13 21:17:37 [Mynt Srvr] | NFO -- Node 10 (O0x7f5aec088dd0): CLOSED
2014-10-13 21:17:37 [Mynt Srvr] | NFO -- Node 11 (O0x7f5aec0969f0): CLOSED
2014-10-13 21:17:37 [Mynt Srvr] | NFO -- Node 12 (O0x7f5aec0a4040): CLOSED
2014-10-13 21:17:37 [Mynt Srvr] | NFO -- Node 13 (0x7f5aec0b1690): CLOSED
2014-10-13 21:17: 37 [Mynt Srvr] | NFO -- Node 14 (Ox7f5aecObece0): CLOSED
2014-10-13 21:17:37 [Mynt Srvr] | NFO -- Node 15 (0x7f5aec0cc330): CLOSED
2014-10-13 21:17:37 [Mynt Srvr] | NFO -- Node 16 (O0x7f5aec0d9980): CLOSED
2014-10-13 21:17:37 [Mynt Srvr] | NFO -- Node 17 (O0x7f5aec0e6fd0): CLOSED
2014-10-13 21:17:37 [Mynt Srvr] | NFO -- Node 18 (0x7f5aec0f 4620): OPEN
2014-10-13 21:17:37 [Mynt Srvr] | NFO -- Node 19 (0x7f5aec101c70): OPEN
2014-10-13 21:17:37 [Mynt Srvr] | NFO -- Node 20 (O0x7f5aec10f2c0): OPEN
2014-10-13 21:17:37 [Mynt Srvr] | NFO -- Node 21 (O0x7f5aec11c910): OPEN
2014-10-13 21:17:37 [Mynt Srvr] | NFO -- Node 22 (0x7f5aec129f60): OPEN
2014-10-13 21:17:37 [Mynt Srvr] | NFO -- Node 23 (0x7f5aec1375b0): OPEN
2014-10-13 21:17:37 [Mynt Srvr] | NFO -- Node 24 (0x7f5aec144c00): OPEN
2014-10-13 21:17:37 [Mynt Srvr] | NFO -- Node 25 (0x7f5aec152250): OPEN
2014-10-13 21:17:37 [Mynt Srvr] | NFO -- Node 26 (0x7f5aec15f8a0): OPEN
2014-10-13 21:17:37 [Mynt Srvr] | NFO -- Node 27 (Ox7f5aecl6ecef0): OPEN
2014-10-13 21:17:37 [Mynt Srvr] | NFO -- Node NDBFS: Dunmp all files: 28

Ep @) @b @ D Ep @Y @D @) Eb @) @b G @) @D @) @b @) G G @ @ @ @ @1 @ G @1 @ @ @ @1 G Gn @1 G @ @ @1 G e @1 G @ @n @1 @ e @1 G @

2014-10-13 21:17:37 [Mnt Srvr] | NFO -- Node 0 (0x7fa0300029f0): CLOSED
2014-10-13 21:17:37 [Mnt Srvr] | NFO -- Node 1 (0x7fa0300100f0): CLOSED
2014-10-13 21:17:37 [Mnt Srvr] | NFO -- Node 2 (0x7fa03001d780): CLOSED
2014-10-13 21:17:37 [Mnt Srvr] | NFO -- Node 3 (0x7fa03002add0): CLOSED
2014-10-13 21:17:37 [Mnt Srvr] | NFO -- Node 4 (0x7fa0300387f0): CLOSED
2014-10-13 21:17:37 [Mnt Srvr] | NFO -- Node 5 (0x7fa030045e40): CLOSED
2014-10-13 21:17:37 [Mnt Srvr] | NFO -- Node 6 (0x7fa030053490): CLOSED
2014-10-13 21:17:37 [Mnt Srvr] | NFO -- Node 7 (0x7fa030060ae0): CLOSED
2014-10-13 21:17:37 [Mnt Srvr] | NFO -- Node 8 (0x7fa03006e130): CLOSED
2014-10-13 21:17:37 [Mnt Srvr] | NFO -- Node 9 (0x7fa03007b780): CLOSED
2014-10-13 21:17:37 [Mnt Srvr] | NFO -- Node 10 (0x7fa030088dd0): CLOSED
2014-10-13 21:17:37 [Mnt Srvr] | NFO -- Node 11 (0x7fa0300969f0): CLOSED
2014-10-13 21:17:37 [Mnt Srvr] | NFO -- Node 12 (0x7f a0300a4040): CLOSED
2014-10-13 21:17:37 [Mnt Srvr] | NFO -- Node 13 (0x7fa0300b1690): CLOSED
2014-10-13 21:17:37 [Mnt Srvr] | NFO -- Node 14 (0x7f a0300bece0): CLOSED
2014-10-13 21:17:37 [Mnt Srvr] | NFO -- Node 15 (0x7fa0300cc330): CLOSED
2014-10-13 21:17:37 [Mnt Srvr] | NFO -- Node 16 (0x7fa0300d9980): CLOSED
2014-10-13 21:17:37 [Mnt Srvr] | NFO -- Node 17 (0x7fa0300e6fd0): CLOSED
2014-10-13 21:17:37 [Mnt Srvr] | NFO -- Node 18 (0x7fa0300f4620): OPEN

2014-10-13 21:17:37 [Mnt Srvr] | NFO -- Node 19 (0x7fa030101c70): OPEN

2014-10-13 21:17:37 [Mnt Srvr] | NFO -- Node 20 (0x7fa03010f2c0): OPEN
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2014-10-13 21:17:37 [Mnt Srvr] | NFO -- Node 6: 21 (0x7fa03011c910): OPEN
2014-10-13 21:17:37 [Mnt Srvr] | NFO -- Node 6: 22 (0x7fa030129f60): OPEN
2014-10-13 21:17:37 [Mnt Srvr] | NFO -- Node 6: 23 (0x7fa0301375b0): OPEN
2014-10-13 21:17:37 [Mnt Srvr] | NFO -- Node 6: 24 (0x7fa030144c00): OPEN
2014-10-13 21:17:37 [Mnt Srvr] | NFO -- Node 6: 25 (0x7fa030152250): OPEN
2014-10-13 21:17:37 [Mnt Srvr] | NFO -- Node 6: 26 (0x7fa03015f8a0): OPEN
2014-10-13 21:17:37 [Mnt Srvr] | NFO -- Node 6: 27 (0x7fa03016cef0): OPEN

Additional Information.  [N/A]

2.18 DUMP 402

Code 402
Symbol Ndbf sDunpOpenFi | es
Kernel Block NDBFS

Description.  Prints list of NDB file system open files.

Sample Output.

Node 2: NDBFS: Dunp open files: 10

Node 2 0 (0x8792f70): /usr/local/nmysql/cluster/ndb_2_fs/D1l/DBDl H PO. sysfile
Node 2 1 (0x8794590): /usr/local/mnmysql/cluster/ndb_2_fs/ D2/ DBDI H PO. sysfile
Node 2 2 (0x878ed10): /usr/local/mnmysql/cluster/ndb_2_fs/ D8/ DBLQH SO. FragLog
Node 2: 3 (0x8790330): /usr/local/mysql/cluster/ndb_2_fs/D9/DBLQH SO. FragLog
Node 2: 4 (0x8791950): /usr/local/nmysql/cluster/ndb_2_fs/ D10/ DBLQH SO. FragLog
Node 2: 5 (0x8795da0): /usr/local/nmysql/cluster/ndb_2_fs/D11/DBLQH SO. FraglLog
Node 2 6 (0x8797358): /usr/local/mnmysql/cluster/ndb_2_fs/ D8/ DBLQH S1. FraglLog
Node 2 7 (0x8798978): /usr/local/mnmysql/cluster/ndb_2_ fs/D9/DBLQH S1. FraglLog
Node 2 8 (0x8799f98): /usr/local/nmysql/cluster/ndb_2_fs/ D10/ DBLQH S1. FraglLog
Node 2 9 (0x879b5b8): /usr/local/mysql/cluster/ndb_2_fs/ D11/ DBLQH S1. FraglLog

Additional Information.  [N/A]

2.19 DUMP 403

Code 403
Symbol Ndbf sDunpl dl eFi | es
Kernel Block NDBFS

Description.  Prints list of NDB file system idle file handles.

Sample Output.

2014-10-13 21:18:48 [Mynt Srvr] | NFO -- Node 5: NDBFS: Dunp idle files: 18

2014-10- 13 21:18:48 [Mynt Srvr] | NFO -- Node 5: 0 (0x7f5aec0029f0): CLOSED
2014-10- 13 21:18:48 [Mynt Srvr] | NFO -- Node 5: 1 (0x7f5aec0100f0): CLOSED
2014-10-13 21:18:48 [Mynt Srvr] | NFO -- Node 5: 2 (0x7f5aec01d780): CLOSED
2014-10- 13 21:18:48 [Mynt Srvr] | NFO -- Node 5: 3 (0x7f5aec02add0): CLOSED
2014-10- 13 21:18:48 [Mynt Srvr] | NFO -- Node 5: 4 (0x7f5aec0387f0): CLOSED
2014-10- 13 21:18:48 [Mynt Srvr] | NFO -- Node 5: 5 (0x7f5aec045e40): CLOSED
2014-10-13 21:18:48 [Mynt Srvr] | NFO -- Node 5: 6 (0x7f5aec053490): CLOSED
2014-10-13 21:18:48 [Mynt Srvr] | NFO -- Node 5: 7 (Ox7f5aec060ae0): CLOSED
2014-10- 13 21:18:48 [Mynt Srvr] | NFO -- Node 5: 8 (0x7f5aec06e130): CLOSED
2014-10- 13 21:18:48 [Mynt Srvr] | NFO -- Node 5: 9 (0x7f5aec07b780): CLOSED
2014-10- 13 21:18:48 [Mynt Srvr] | NFO -- Node 5: 10 (0x7f5aec088dd0): CLOSED
2014-10- 13 21:18:48 [Mynt Srvr] | NFO -- Node 5: 11 (0x7f5aec0969f0): CLOSED
2014-10- 13 21:18:48 [Mynt Srvr] | NFO -- Node 5: 12 (0x7f5aec0a4040): CLOSED
2014-10-13 21:18:48 [Mynt Srvr] | NFO -- Node 5: 13 (0x7f5aec0b1690): CLOSED
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2014-10-13 21:18:48 [Mynt Srvr] | NFO -- Node 5: 14 (Ox7f5aecObece0): CLOSED
2014-10-13 21:18:48 [Mynt Srvr] | NFO -- Node 5: 15 (Ox7f5aec0cc330): CLOSED
2014-10- 13 21:18:48 [Mynt Srvr] | NFO -- Node 5: 16 (0x7f5aec0d9980): CLOSED
2014-10-13 21:18:48 [Mynt Srvr] | NFO -- Node 5: 17 (0x7f5aecOe6fd0): CLOSED
2014-10-13 21:18:48 [Mynt Srvr] | NFO -- Node 6: NDBFS: Dunp idle files: 18

2014-10-13 21:18:48 [Mynt Srvr] | NFO -- Node 6: 0 (0x7fa0300029f0): CLOSED
2014-10- 13 21:18:48 [Mynt Srvr] | NFO -- Node 6: 1 (0x7fa0300100f0): CLOSED
2014-10- 13 21:18:48 [Mynt Srvr] | NFO -- Node 6: 2 (0x7fa03001d780): CLOSED
2014-10-13 21:18:48 [Mynt Srvr] | NFO -- Node 6: 3 (0x7fa03002add0): CLOSED
2014-10- 13 21:18:48 [Mynt Srvr] | NFO -- Node 6: 4 (0x7fa0300387f0): CLOSED
2014-10-13 21:18:48 [Mynt Srvr] | NFO -- Node 6: 5 (0x7fa030045e40): CLOSED
2014-10- 13 21:18:48 [Mynt Srvr] | NFO -- Node 6: 6 (0x7fa030053490): CLOSED
2014-10- 13 21:18:48 [Mynt Srvr] | NFO -- Node 6: 7 (0x7fa030060ae0): CLOSED
2014-10- 13 21:18:48 [Mynt Srvr] | NFO -- Node 6: 8 (0x7fa03006e130): CLOSED
2014-10-13 21:18:48 [Mynt Srvr] | NFO -- Node 6: 9 (0x7fa03007b780): CLOSED
2014-10-13 21:18:48 [Mynt Srvr] | NFO -- Node 6: 10 (0x7fa030088dd0): CLOSED
2014-10-13 21:18:48 [Mynt Srvr] | NFO -- Node 6: 11 (0x7fa0300969f0): CLOSED
2014-10- 13 21:18:48 [Mynt Srvr] | NFO -- Node 6: 12 (0x7fa0300a4040): CLOSED
2014-10- 13 21:18:48 [Mynt Srvr] | NFO -- Node 6: 13 (0x7fa0300b1690): CLOSED
2014-10-13 21:18:48 [Mynt Srvr] | NFO -- Node 6: 14 (0x7fa0300bece0): CLOSED
2014-10-13 21:18:48 [Mynt Srvr] | NFO -- Node 6: 15 (0x7fa0300cc330): CLOSED
2014-10-13 21:18:48 [Mynt Srvr] | NFO -- Node 6: 16 (0x7fa0300d9980): CLOSED
2014-10- 13 21:18:48 [Mynt Srvr] | NFO -- Node 6: 17 (0x7fa0300e6fd0): CLOSED

Additional Information.  [N/A]

2.20 DUMP 406

Code 406
Symbol Ndbf sDunpRequest s
Kernel Block NDBFS

Description.  Includes NDBFS information in LCP and GCP stall reports written to data node logs.

Sample Output.

2019- 01- 31 18:40: 31 [ndbd] | NFO -- NDBFS: Dunp requests: O

Additional Information.  Added in NDB 7.5.14 and 7.6.10. (Bug #28922609)

2.21 DUMP 502

Code 502
Symbol Cnrvm Schedul er Execut i onTi mer
Kernel Block CWM

Description.  Sets Schedul er Execut i onTi ner

Sample Output.

Additional Information.  [N/A]

2.22 DUMP 503

Code 503
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DUMP 504

Symbol Cmvmi Real ti meSchedul er
Kernel Block CwWM
Description.  Sets Real ti meSchedul er

Sample Output.

Additional Information.  [N/A]

2.23 DUMP 504

Code 504
Symbol Cmvm Execut eLockCPU
Kernel Block CWM

Description.  Sets LockExecut eThr eadToCPU.

Sample Output.

Additional Information.  [N/A]

2.24 DUMP 505

Code 505
Symbol Cmvm Mai nt LockCPU
Kernel Block CwWM

Description.  Sets LockMai nt Thr eads ToCPU.

Sample Output.

Additional Information.  [N/A]

2.25 DUMP 506

Code 506
Symbol Cnrvm Schedul er Spi nTi mer
Kernel Block CwWM

Description.  Sets Schedul er Spi nTi ner .

Sample Output.

Additional Information.  [N/A]
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DUMP 908

2.26 DUMP 908

Code

Symbol

Kernel Blocks

Description.

908

DBDI H, QVCR

Causes heartbeat transmission information.to be written to the data node logs. Useful in
conjunction with setting the Hear t beat Or der parameter.

Sample Output.

HB: pres:5 own:5 dyn: 1-0 nxdyn: 2 hb: 6->5->6 node: dyn-hi,cfg: 5:1-0,0 6:2-0,0

Additional Information.

2.27 DUMP 935

Code

Symbol

Kernel Block

Description.

Unknown.

Sample Output.

Additional Information.

2.28 DUMP 1000

Code

Symbol

Kernel Blocks

Description.

percentage of Dat aMenory and | ndexMenor y used.

[N/A]

[N/A]

935

Qrgr Err 935

QVER

1000

DunpPageMenor y

DBACC, DBTUP

Prints data node memory usage (ACC and TUP), as both a number of data pages, and the

Sample Output.

2019-07- 30
2019-07- 30
2019-07- 30
2019-07- 30
2019-07- 30
2019-07- 30
2019-07- 30
2019-07- 30
2019-07- 30
2019-07- 30
2019-07- 30
2019-07- 30
2019-07- 30
2019-07- 30
2019-07- 30

22:
22:
22:
22:
22:
22:
22:
22:
22:
22:
22:
22:
22:
22:
22:

00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:

56
56
56
56
56
56
56
56
56
56
56
56
56
56
56

[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]

I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO

-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node

Ep @ @b @1 @1 G @1 G @ @1 @1 @n G @1 @l

Dat a usage

is 0% 10 32K pages of total 65529)

I ndex usage is 0% 7 32K pages of total 65526)
Resource gl obal total: 75741 used: 3956
Resource reserved total: 70516 used: 3600
Resource shared total: 5225 used: 357 spare: 1

Resour ce
Resour ce
Resour ce
Resour ce
Resour ce
Resour ce
Resour ce
Dat a usage

©~NoOUAWR
3333333
SESESRSRORS

n: 0 max: O curr: 357 spare: O
65536 max: 65536 curr: 17 spare:
724 max: 724 curr: 130 spare: O
1152 max: 1152 curr: 1088 spare:
800 max: 1000 curr: 123 spare: O
2240 max: 2240 curr: 2240 spare:
: 64 max: O curr: 1 spare: O

is 0% 10 32K pages of total 65529)

I ndex usage is 0% 7 32K pages of total 65526)
Resource gl obal total: 75741 used: 3954

22

1

0

0
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2019-07- 30
2019-07- 30
2019-07- 30
2019-07- 30
2019-07- 30
2019-07- 30
2019-07- 30
2019-07- 30
2019-07- 30

K

Additional Information.

22:
22:
22:

22:
22:

22:
22:

00:
00:
00:
: 56
00:
00:
: 56
00:
00:

56
56
56

56
56

56
56

[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]

Note

I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO

Node
Node
Node
Node
Node
Node
Node
Node
Node

Resour ce
Resour ce
Resour ce
Resour ce
Resour ce
Resour ce
Resour ce
Resour ce
Resour ce

reserved total:

shared total:

O ~NO Oh Wk

m n:
m n:
m n:
m n:
m n:
m n:
m n:

70516 used: 3597
5225 used: 358 spare:

0 max: O curr:

65536 nax:

724 max:

1152 max: 1152

800 nax:

1000 curr:

2240 max: 2240

64 max:

0 curr:

65536 curr:
724 curr:

358 spare:

0

1

17 spare:
120 spare:

0

curr: 1088 spare:

130 spare:

0

curr: 2240 spare:

1 spare:

0

When invoked as ALL DUMP 1000, this command reports memory usage for each
data node separately, in turn.

guery the ndbi nf 0. nenor yusage table for this information.

2.29 DUMP 1001

Code

Symbol

Kernel Block

Description.
Beginning with NDB 7.6.15 and NDB 8.0.21, it also prints out the internal state of the data node page

memory manager.

When set, writes a dump of resource usage on failure to allocate requested resources.

Sample Output.

Additional Information.  [N/A]

2.30 DUMP 1223

Code

Symbol

Kernel Block

Description.

1001

DunpPageMenor yOnFai |

CwM

1223

DBDI CT

Formerly, this killed the node. In NDB Cluster 7.4 and later, it has no effect.

Sample Output.

Additional Information.  [N/A]

2.31 DUMP 1224

Code

Symbol

Kernel Block

1224

DBDI CT

You can also use the ndb_ngmclient command REPORT NMEMORYUSACE or

23

1

0

0
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DUMP 1225

Description.

Formerly, this killed the node. In NDB Cluster 7.4 and later, it has no effect.

Sample Output.

Additional Information.  [N/A]

2.32 DUMP 1225

Code

Symbol

Kernel Block

Description.

1225

DBDI CT

Formerly, this killed the node. In NDB Cluster 7.4, it has no effect.

Sample Output.

Additional Information.  [N/A]

2.33 DUMP 1226

Code

Symbol

Kernel Block

Description.

1226

DBDI CT

Prints pool objects to the cluster log.

Sample Output.

2014-10-15
2014-10-15
2014-10-15
2014-10-15
2014-10-15
2014-10-15

12

12:
12:

12

12:
12:

:13:22 [Mgnt Srvr] | NFO -- Node 5: c_obj_pool: 1332 1319
13:22 [Mgnt Srvr] | NFO -- Node 5: c_opRecordPool : 256 256
13:22 [Mgnt Srvr] | NFO -- Node 5: c_rope_pool: 146785 146615

:13:22 [Mgnt Srvr] | NFO -- Node 6: c_obj_pool: 1332 1319
13:22 [Mgnt Srvr] | NFO -- Node 6: c_opRecordPool : 256 256
13:22 [Mgnt Srvr] | NFO -- Node 6: c_rope_pool: 146785 146615

Additional Information.  [N/A]

2.34 DUMP 1228

Code

Symbol

Kernel Block

Description.

1228
Di ct LockQueue
DBDI CT

Dumps the contents of the NDB internal dictionary lock queue to the cluster log.

Sample Output.

2014-10-15 12:14:08 [Mnt Srvr] | NFO -- Node 5: DICT : c_sub_startstop _outstanding O _| ock 000000000000000
2014-10-15 12:14:08 [Mnt Srvr] | NFO -- Node 6: DICT : c_sub_startstop _outstanding O _| ock 000000000000000
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DUMP 1229

Additional Information.  [N/A]

2.35 DUMP 1229

Code 1229
Symbol Di ct DunpGCet Tabl nf oQueue
Kernel Block DBDI CT

Description.  Shows state of GETTABI NFOREQ queue.

Sample Output.

ndb_ngnm> ALL DUMP 1229

Sendi ng dunp signal wth data:
0x000004cd

Sendi ng dunp signal wth data:
0x000004cd

Additional Information.  Full debugging output requires the relevant data nodes to be configured
with Di ¢t Tr ace >= 2 and relevant API nodes with Api Ver bose >= 2. See the descriptions of these
parameters for more information.

Added in NDB 7.4. (Bug #20368450)

2.36 DUMP 1332

Code 1332
Symbol LghDunpAl | Def i nedTabs
Kernel Block DBACC

Description.  Prints the states of all tables known by the local query handler (LQH) to the cluster log.

Sample Output.

2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 5: Table 2 Status: 0 Usage: [ r: O w 0]
2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 5: frag: O distKey: 0
2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 5: frag: 1 distKey: 0
2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 5: Table 3 Status: 0 Usage: [ r: O w 0]
2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 5: frag: O distKey: 0
2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 5: frag: 1 distKey: 0
2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 5: Table 4 Status: 0 Usage: [ r: O w 0]
2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 5: frag: O distKey: 0
2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 5: frag: 1 distKey: 0
2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 5: Table 5 Status: 0 Usage: [ r: O w 0]
2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 5: frag: O distKey: 0
2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 5: frag: 1 distKey: 0
2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 5: Table 6 Status: 0 Usage: [ r: O w 0]
2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 5: frag: O distKey: 0
2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 5: frag: 1 distKey: 0
2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 5: Table 7 Status: 0 Usage: [ r: O w 0]
2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 5: frag: O distKey: 0
2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 5: frag: 1 distKey: 0
2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 5: Table 8 Status: 0 Usage: [ r: O w 0]
2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 5: frag: O distKey: 0
2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 5: frag: 1 distKey: 0
2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 5: Table 9 Status: 0 Usage: [ r: O w 0]
5:

2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node frag: O distKey: 0
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2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 5: frag: 1 distKey: 0

2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 5: Table 10 Status: O Usage: [ r: O w O ]
2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 5: frag: O distKey: 0

2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 5: frag: 1 distKey: 0

2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 5: Table 11 Status: O Usage: [ r: O w O ]
2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 5: frag: O distKey: 0

2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 5: frag: 1 distKey: 0

2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 6: Table 2 Status: 0 Usage: [ r: O w 0]
2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 6: frag: O distKey: 0

2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 6: frag: 1 distKey: 0

2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 6: Table 3 Status: 0 Usage: [ r: O w 0]
2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 6: frag: O distKey: 0

2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 6: frag: 1 distKey: 0

2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 6: Table 4 Status: 0 Usage: [ r: O w 0]
2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 6: frag: O distKey: 0

2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 6: frag: 1 distKey: 0

2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 6: Table 5 Status: 0 Usage: [ r: O w 0]
2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 6: frag: O distKey: 0

2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 6: frag: 1 distKey: 0

2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 6: Table 6 Status: 0 Usage: [ r: O w 0]
2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 6: frag: O distKey: 0

2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 6: frag: 1 distKey: 0

2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 6: Table 7 Status: 0 Usage: [ r: O w 0]
2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 6: frag: O distKey: 0

2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 6: frag: 1 distKey: 0

2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 6: Table 8 Status: 0 Usage: [ r: O w 0]
2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 6: frag: O distKey: 0

2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 6: frag: 1 distKey: 0

2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 6: Table 9 Status: 0 Usage: [ r: O w 0]
2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 6: frag: O distKey: 0

2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 6: frag: 1 distKey: 0

2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 6: Table 10 Status: O Usage: [ r: O w O ]
2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 6: frag: O distKey: 0

2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 6: frag: 1 distKey: 0

2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 6: Table 11 Status: O Usage: [ r: O w O ]
2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 6: frag: O distKey: 0

2014-10-15 12:15: 07 [Mynt Srvr] | NFO -- Node 6: frag: 1 distKey: 0

Additional Information.

2.37 DUMP 1333

Code
Symbol

Kernel Block

[N/A]

1333
LghDunpNoLogPages

DBACC

Description.  Reports redo log buffer usage.

Sample Output.

2014-10-15 12:16: 05 [Mygnt Srvr] | NFO -- Node 5: LQH: Log pages : 1024 Free: 960
2014-10-15 12:16: 05 [Mgnt Srvr] | NFO -- Node 6: LQH Log pages : 1024 Free: 960

Additional Information.
interpreted as follows:

* Redo log buffer total.

* Redo log buffer free.

* Redo log buffer used.

The redo log buffer is measured in 32KB pages, so the sample output can be

1024 * 32K = 32MB
960 * 32KB = ~31,457KB = ~30MB

(1024 - 960) * 32K = 2,097KB = ~2MB
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2.38 DUMP 2300

Code 2300
Symbol LghDunpOneScanRec
Kernel Block DBLCH

Description.  Prints the given scan record. Syntax: DUMP 2300 recor dno.

Sample Output.

2014-10-15 12:33:35 [Mynt Srvr] | NFO -- Node 5: Dbl gh:: ScanRecord[ 1]: state=0, type=0, conpl Status=0,
2014-10-15 12:33:35 [Mynt Srvr] | NFO -- Node 5: api Bref =0x2f 40005, scanAccPtr=0

2014-10-15 12:33:35 [Mynt Srvr] | NFO -- Node 5: copyptr=-256, ailen=6, conpl Ops=0, concurrOps=16
2014-10-15 12:33:35 [Mynt Srvr] | NFO -- Node 5: errCnt=0, schv=1

2014-10-15 12:33:35 [Mynt Srvr] | NFO -- Node 5: stpid=0, flag=2, |hold=0, |node=0, num=134
2014-10-15 12:33:35 [Mynt Srvr] | NFO -- Node 5: rel Count=16, TCwait=0, TCRec=3, Klflag=0

2014-10-15 12:33:35 [Mynt Srvr] | NFO -- Node 5: LcpScan=1 Row d(0:0)

2014-10-15 12:33:35 [Mynt Srvr] | NFO -- Node 6: Dbl gh:: ScanRecord[1]: state=0, type=0, conpl Status=0,
2014-10-15 12:33:35 [Mynt Srvr] | NFO -- Node 6: api Bref =0x2f 40006, scanAccPtr=0

2014-10-15 12:33:35 [Mynt Srvr] | NFO -- Node 6: copyptr=-256, ailen=6, conpl Ops=0, concurrOps=16
2014-10-15 12:33:35 [Mynt Srvr] | NFO -- Node 6: errCnt=0, schv=1

2014-10-15 12:33:35 [Mynt Srvr] | NFO -- Node 6: stpid=0, flag=2, |hold=0, |node=0, num=134
2014-10-15 12:33:35 [Mynt Srvr] | NFO -- Node 6: rel Count=16, TCwait=0, TCRec=2, KIflag=0

2014-10-15 12:33:35 [Mynt Srvr] | NFO -- Node 6: LcpScan=1 Row d(0:0)

Additional Information.  [N/A]

2.39 DUMP 2301

Code 2301
Symbol LghDunmpAl | ScanRec
Kernel Block DBLQH

Description.  Dump all scan records to the cluster log.

Sample Output.  Only the first few scan records printed to the log for a single data node are shown

here.

2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: LQH: Dunp all ScanRecords - size: 514

2014-10-15 12:40: 00 [Mnt Srvr] | NFO -- Node 6: Dbl gh:: ScanRecord[ 1]: state=0, type=0, conpl Status=0,
2014-10-15 12:40: 00 [Mnt Srvr] | NFO -- Node 6: api Bref=0x2f 40006, scanAccPtr=0

2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: copyptr=-256, ailen=6, conpl Ops=0, concurrOps=16
2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: errCnt=0, schv=1

2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: stpid=0, flag=2, |hold=0, |node=0, num=134
2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: rel Count=16, TCwait=0, TCRec=2, KIflag=0

2014-10-15 12:40: 00 [Mnt Srvr] | NFO -- Node 6: LcpScan=1 Row d(0:0)

2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: Dbl gh:: ScanRecord[2]: state=0, type=0, conpl Status=0,
2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: api Bref=0x0, scanAccPtr=0

2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: copyptr=0, ailen=0, conpl Qps=0, concurrQps=0
2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: errCnt=0, schv=0

2014-10-15 12:40: 00 [Mnt Srvr] | NFO -- Node 6: stpid=0, flag=0, |hold=0, |nmode=0, num=0

2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: rel Count=0, TOwait=0, TCRec=0, KIflag=0

2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: LcpScan=0 Row d(0:0)

2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: Dbl gh::ScanRecord[3]: state=0, type=0, conpl Status=0,
2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: api Bref=0x0, scanAccPtr=0

2014-10-15 12:40: 00 [Mnt Srvr] | NFO -- Node 6: copyptr=0, ailen=0, conpl Qps=0, concurrQps=0
2014-10-15 12:40: 00 [Mnt Srvr] | NFO -- Node 6: errCnt=0, schv=0

2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: stpid=0, flag=0, |hold=0, |nmode=0, num=0

2014-10-15 12:40: 00 [Mnt Srvr] | NFO -- Node 6: rel Count=0, TOwait=0, TCRec=0, KIflag=0
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2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: LcpScan=0 Row d(0:0)
2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: Dbl gh:: ScanRecord[4]: state=0, type=0, conpl Status=0
2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: api Bref=0x0, scanAccPtr=0
2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: copyptr=0, ailen=0, conpl Qps=0, concurrQps=0
2014-10-15 12:40: 00 [Mnt Srvr] | NFO -- Node 6: errCnt=0, schv=0
2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: stpid=0, flag=0, |hold=0, |nmode=0, num=0
2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: rel Count=0, TOwait=0, TCRec=0, KIflag=0
2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: LcpScan=0 Row d(0:0)
2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: Dbl gh:: ScanRecord[5]: state=0, type=0, conpl Status=0
2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: api Bref=0x0, scanAccPtr=0
2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: copyptr=0, ailen=0, conpl Qps=0, concurrQps=0
2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: errCnt=0, schv=0
2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: stpid=0, flag=0, |hold=0, |nmode=0, num=0
2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: rel Count=0, TOwait=0, TCRec=0, KIflag=0
2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: LcpScan=0 Row d(0:0)
2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: Dbl gh:: ScanRecord[6]: state=0, type=0, conpl Status=0
2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: api Bref=0x0, scanAccPtr=0
2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: copyptr=0, ailen=0, conpl Qps=0, concurrQps=0
2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: errCnt=0, schv=0
2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: stpid=0, flag=0, |hold=0, |nmode=0, num=0
2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: rel Count=0, TOwait=0, TCRec=0, KIflag=0
2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: LcpScan=0 Row d(0:0)
2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: Dbl gh::ScanRecord[7]: state=0, type=0, conpl Status=0
2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: api Bref=0x0, scanAccPtr=0
2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: copyptr=0, ailen=0, conpl Qps=0, concurrQps=0
2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: errCnt=0, schv=0
2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: stpid=0, flag=0, |hold=0, |nmode=0, num=0
2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: rel Count=0, TOwait=0, TCRec=0, KIflag=0
2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: LcpScan=0 Row d(0:0)
2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: Dbl gh::ScanRecord[8]: state=0, type=0, conpl Status=0
2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: api Bref=0x0, scanAccPtr=0
2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: copyptr=0, ailen=0, conpl Qps=0, concurrQps=0
2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: errCnt=0, schv=0
2014-10-15 12:40: 00 [Mynt Srvr] | NFO -- Node 6: stpid=0, flag=0, |hold=0, |nmode=0, num=0
2014-10-15 12:40: 00 [Mnt Srvr] | NFO -- Node 6: rel Count=0, TOwait=0, TCRec=0, KIflag=0
6

2014-10-15 12:40: 00 [Mynt Srvr] | NFO -~ Node LcpScan=0 Row d( 0: 0)

Additional Information.  This DUVP code should be used sparingly if at all on an NDB Cluster in
production, since hundreds or even thousands of scan records may be created on even a relatively small
cluster that is not under load. For this reason, it is often preferable to print a single scan record using DUVP
2300.

The first line provides the total number of scan records dumped for this data node.

2.40 DUMP 2302

Code 2302
Symbol LghDunpAl | Acti veScanRec
Kernel Block DBLQH

Description.  Dump only the active scan records from this node to the cluster log.

Sample Output.

2014-10-15 12:59: 27 [Mnt Srvr] | NFO -- Node 5: LQH: Dunp active ScanRecord - size: 514
2014-10-15 12:59: 27 [Mnt Srvr] | NFO -- Node 6: LQH: Dunp active ScanRecord - size: 514

Additional Information.  The first line in each block of output contains the total number of (active and
inactive) scan records. If nothing else is written to the log, then no scan records are currently active.
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2.41 DUMP 2303

Code 2303

Symbol LghDunmpLcpSt at e

Kernel Block DBLQH

Description.  Dumps the status of a local checkpoint from the point of view of a DBLQH block instance.

This command also dumps the status of the single fragment scan record reserved for this LCP.

Sample Output.

2014-10-15 13:01: 37 [Mynt Srvr] | NFO -- Node 5: Local checkpoint 173 started. Keep GCl = 270929 ol dest |
2014-10-15 13:01:38 [Mynt Srvr] | NFO -- Node 5: LDMinstance 1: Conpleted LCP, num fragnents = 16 numr
2014-10-15 13:01:38 [Mynt Srvr] | NFO -- Node 6: LDMinstance 1: Conpleted LCP, num fragnents = 16 numr
2014-10-15 13:01:38 [Mynt Srvr] | NFO -- Node 5: Local checkpoint 173 conpl et ed
2014-10-15 13:02: 04 [Mynt Srvr] | NFO -- Node 5: == LQH LCP STATE ==
2014-10-15 13:02: 04 [Mynt Srvr] | NFO -- Node 5: clcpConpl etedState=0, c_|cpld=173, cnoO FragsCheckpoi ni
2014-10-15 13:02: 04 [Mynt Srvr] | NFO -- Node 5: |cpState=0 | astFragnmentFl ag=0
2014-10-15 13:02: 04 [Mynt Srvr] | NFO -- Node 5: currentFragnent.fragPtrl=15
2014-10-15 13:02: 04 [Mynt Srvr] | NFO -- Node 5: currentFragnent.|cpFragOrd.tabl el d=10
2014-10-15 13:02: 04 [Mynt Srvr] | NFO -- Node 5: nunfraglLcpsQueued=0 report Enpty=0
2014-10-15 13:02: 04 [Mynt Srvr] | NFO -- Node 5: m EMPTY_LCP_REQ=0000000000000000
2014-10-15 13:02: 04 [MyntSrvr] | NFO -- Node 6: == LQH LCP STATE ==
2014-10-15 13:02: 04 [Mynt Srvr] | NFO -- Node 6: clcpConpl etedState=0, c_|cpld=173, cnoO FragsCheckpoi ni
2014-10-15 13:02: 04 [Mynt Srvr] | NFO -- Node 6: |cpState=0 | astFragnmentFl ag=0
2014-10-15 13:02: 04 [Mynt Srvr] | NFO -- Node 6: currentFragnent.fragPtrl=15
2014-10-15 13:02: 04 [Mynt Srvr] | NFO -- Node 6: currentFragnent.|cpFragOrd.tabl el d=10
2014-10-15 13:02: 04 [Mynt Srvr] | NFO -- Node 6: nunfragLcpsQueued=0 report Enpty=0
2014-10-15 13:02: 04 [Mnt Srvr] | NFO -- Node 6: m EMPTY_LCP_REQ=0000000000000000
Additional Information.  [N/A]
2.42 DUMP 2304
Code 2304
Symbol ---
Kernel Block DBLCH
Description.  This command causes all fragment log files and their states to be written to the data node'

out file (in the case of the data node having the node ID 5, this would be ndb_5_out . | og). The number of
fragment log files is controlled by the NoOf Fr agnent LogFi | es data node configuration parameter.

Sample Output.

o

[eNeoNoNoNolNoNoNoNoNo]

LP O bl ockl nstance: 1 part No:
file 0(0) FileChangeState:
file 1(1) FileChangeState:
file 2(2) FileChangeState:
file 3(3) FileChangeState:
file 4(4) FileChangeState:
file 5(5) FileChangeState:
file 6(6) FileChangeState:
file 7(7) FileChangeState:
file 8(8) FileChangeState:
file 9(9) FileChangeState:
file 10(10) Fil eChangesSt ate:

file 11(11)

Fi | eChangesSt at e:

state:
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:

0 VWV Gci :

2
2
1

RPRRPRPRRER

0 |logFileStatus:
0 |logFileStatus:

1 gcprec:

0 current Moyt e:
0 current Moyt e:
current Myt e:
current Myt e:
current Myt e:
current Myt e:
current Myt e:
current Myt e:
current Myt e:
current Myt e:

[cNeoNoNoNoNoNoNe]

1 current Myte:
1 current Myte:

currentFi |l epage
currentFi |l epage
currentFi |l epage
currentFil epage
currentFil epage
currentFi |l epage
currentFi |l epage
currentFi |l epage

current Fil epage 0
current Fil epage 0

The following is taken from ndb_5 out . | og in an NDB Cluster having 2 data nodes:

-256 flqg: 4294967040 4294967040 currfile:
current Fi |l epage 75
current Fil epage 0

[eNeoNeoNoNoNoNe]

o

0 tail
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Fi | eChangeSt at e Codes

file
file
file
file
LP 1 bl
file
file
file
file
file
file
file
file
file
file
file
file
file
file
file
file
LP 2 bl
file
file
file
file
file
file
file
file
file
file
file
file
file
file
file
file
LP 3 bl
file
file
file
file
file
file
file
file
file
file
file
file
file
file
file
file

Additional Information.

12(12)
13(13)
14(14)
15(15)

ockl nst ance:

0(16) Fil eChangeSt at e:
1(17) Fil eChangeSt at e:
2(18) Fil eChangeSt at e:
3(19) FileChangeState:
4(20) Fil eChangeSt at e:
5(21) FileChangeState:
6(22) Fil eChangeSt at e:
7(23) Fil eChangeSt at e:
8(24) FileChangeSt at e:
9(25) FileChangeSt ate:
10(26) Fil eChangeSt at e:
11(27) Fil eChangeSt at e:
12(28) Fil eChangeSt at e:
13(29) Fil eChangeSt at e:
14(30) Fil eChangeSt at e:
15(31) Fil eChangeSt at e:
ocklnstance: 1 partNo: 2
0(32) FileChangeState:
1(33) Fil eChangeSt at e:
2(34) Fil eChangeState:
3(35) FileChangeState:
4(36) Fil eChangeSt at e:
5(37) FileChangeSt at e:
6(38) Fil eChangeSt at e:
7(39) Fil eChangeState:
8(40) Fil eChangeSt at e:
9(41) FileChangeState:
10(42) Fil eChangeSt at e:
11(43) Fil eChangeSt at e:
12(44) Fil eChangeSt at e:
13(45) Fil eChangeSt at e:
14(46) Fil eChangeSt at e:
15(47) Fil eChangeSt at e:
ocklnstance: 1 partNo: 3
0(48) Fil eChangeSt at e:
1(49) Fil eChangeSt at e:
2(50) Fil eChangeSt at e:
3(51) FileChangeState:
4(52) Fil eChangeSt at e:
5(53) Fil eChangeSt at e:
6(54) Fil eChangeSt at e:
7(55) Fil eChangeSt at e:
8(56) Fil eChangeSt at e:
9(57) FileChangeState:
10(58) Fil eChangeSt at e:
11(59) Fil eChangeSt at e:
12(60) Fil eChangeSt at e:
13(61) Fil eChangeSt at e:
14(62) Fil eChangeSt at e:
15(63) Fil eChangeSt at e:

Fi | eChangesSt at e:
Fi | eChangesSt at e:
Fi | eChangesSt at e:
Fi | eChangesSt at e:
1 partNo: 1 state:

[eNeoNeoNoNolNoNolNoNoNo] [eNeoNeoNoNoNoNoNoNoNo]

[eNeoNeoNoNolNoNolNoNoNo]

0 IlogFileStatus:
0 |logFileStatus:
0 |logFileStatus:
0 |logFileStatus:

0 WV Cei :
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:

cNeoNeoNoNoNe]

state: 0 WV Cci :
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:

cNeoNeolNoNoNe]

state: 0 WN.Cci :
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:

cNeoNeoNoNoNe]

status codes as shown in the previous example.

Fi | eChangeSt at e Codes

Table 2.5 FileChangeState codes states

| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:

| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:

| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:
| ogFi | eSt at us:

1
2
2
1

RPRRRPRRR

1
2
2
1

RPRRRPRRR

1
2
2
1

RPRRRPRRR

current Myt e:
current Myt e:
current Myt e:
current Myt e:
gcprec:
0 current Moyt e:
0 current Moyt e:
current Myt e:
current Myt e:
current Myt e:
current Myt e:
current Myt e:
current Myt e:
current Myt e:
current Myt e:
current Myt e:
current Myt e:
current Myt e:
current Myt e:
current Myt e:
current Myt e:
gcprec:
0 current Moyt e:
0 current Moyt e:
current Myt e:
current Myt e:
current Myt e:
current Myt e:
current Myt e:
current Myt e:
current Myt e:
current Myt e:
current Myt e:
current Myt e:
current Myt e:
current Myt e:
current Myt e:
current Myt e:
gcprec:
0 current Moyt e:
0 current Moyt e:
current Myt e:
current Myt e:
current Myt e:
current Myt e:
current Myt e:
current Myt e:
current Myt e:
current Myt e:
current Myt e:
current Myt e:
current Myt e:
current Myt e:
current Myt e:
current Myt e:

N N N N I

N N

[cNeoNoNoNoNoNoNe] [cNeoNoNoNoNoNoNe]

[cNeoNoNoNoNoNoNe]

OO oo

-256 flq:

2
0

cNeoNeoNoNoNe]

-256 flq:

2
0

cNeoNoNoNoNe]

-256 flq:

2
0

cNeoNoNoNoNe]

currentFi |l epage
currentFi |l epage
currentFi | epage
currentFi |l epage

4294967040 4294967040 currfile:

O O o

o

currentFi | epage 69
current Fil epage 0

currentFi |l epage
currentFi | epage
currentFil epage
currentFi |l epage
currentFi |l epage
currentFi | epage
currentFi |l epage
currentFil epage
currentFi |l epage
currentFi |l epage
currentFi |l epage
currentFi |l epage
currentFi |l epage
currentFi |l epage

4294967040 4294967040 currfile:

[cNeoNeoNoNoNoNoNe]

[eNeoNoNoNe]

o

currentFi | epage 69
current Fil epage 0

currentFi | epage
currentFi |l epage
currentFi | epage
currentFi | epage
currentFi | epage
currentFi | epage
currentFi |l epage
currentFi |l epage
currentFi |l epage
currentFi |l epage
currentFi | epage
currentFi |l epage
currentFi |l epage
currentFi |l epage

4294967040 4294967040 currfile:

[cNeoNeoNoNoNoNoNe]

[eNeoNoNoNe]

o

currentFi | epage 69
currentFil epage 0

currentFi |l epage
currentFi | epage
currentFi | epage
currentFi | epage
currentFi | epage
currentFi |l epage
currentFi |l epage
currentFi | epage
currentFi |l epage
currentFi |l epage
currentFi |l epage
currentFi |l epage
currentFi |l epage
currentFi |l epage

[cNeoNoNoNoNoNoNe]

cNeoNoNoNoNe]

The next 2 tables provide information about file change state codes and log file

Value

File Change State

0

Content row 1, column 2
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LogFi | eSt at us Codes

Value File Change State

1 NOT_ONGO NG

2 BOTH_WRI TES_ONGO NG

3 LAST VR TE_ONGO NG

4 VRl TE_PAGE_ZERO ONGO NG

LogFi | eSt at us Codes

Table 2.6 LogFileStatus codes with log file status and descriptions

Value Log File Status Description

0 LFS I DLE Log file record

1 CLOSED Log file closed

2 OPENING INIT .

3 OPEN_SR_FRONTPAGE Log file opene
front page of tl

OPEN_SR LAST FI LE Opening last I
OPEN_SR_NEXT_FI LE Opening log fil

information ab

6 OPEN_EXEC SR _START Log file opene

7 OPEN_EXEC_SR_NEW MBYTE --

8 OPEN_SR_FOURTH_PHASE ---

9 OPEN_SR_FOURTH_NEXT ---

10 OPEN_SR FOURTH_ZERO .-

11 OPENING_WRITE_LOG Log file opene

12 OPEN_EXEC LOG ---

13 CLOSING INT ---

14 CLOSING_SR Log file closed
where to start

15 CLGOSI NG_EXEC SR Log file closed

16 CLOSI NG_EXEC SR _COWVPLETED ---

17 CLOSI NG WRI TE_LOG Log file closed

18 CLCSI NG_EXEC_LOG ---

19 OPEN INIT -

20 OPEN Log file open.

21 OPEN_SR_READ | NVALI DATE_PACES ---

22 CLOSE_SR_READ | NVALI DATE_PAGES .

23 OPEN_SR WRI TE_| NVALI DATE_PAGES -

24 CLOSE_SR WRI TE_| NVALI DATE_PAGES ---

25 OPEN_SR_READ | NVALI DATE_SEARCH_FI LES ---

26 CLOSE_SR_READ | NVALI DATE_SEARCH FI LES .

27 CLOSE_SR_READ | NVALI DATE_SEARCH LAST FI LE --
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DUMP 2305

Value Log File Status Description
28 OPEN_EXEC _LOG_CACHED -
29 CLOSI NG_EXEC _LOG_CACHED S

More information about how these codes are defined can be found in the source file st or age/ ndb/ sr c/
ker nel / bl ocks/ dbl gh/ Dbl gh. hpp. See also Section 2.43, “DUMP 2305".

2.43 DUMP 2305

Code 2305
Symbol ---
Kernel Block DBLQH

Description.  Show the states of all fragment log files (see Section 2.42, “DUMP 2304"), then Kkills the
node.

Sample Output.

Additional Information.  [N/A]

2.44 DUMP 2308

Code 2308
Symbol ---
Kernel Block DBLCH

Description.  Kills the node.

Sample Output.

Additional Information.  [N/A]

2.45 DUMP 2315

Code 2315
Symbol LghErrorl nsert 5042
Kernel Block DBLQH

Description.  [Unknown]
Sample Output.  [N/A]

Additional Information.  [N/A]

2.46 DUMP 2350

Code data_node_id 2350 operation_filters
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DUMP 2350

Symbol ---
Kernel Block ---

Description.  Dumps all operations on a given data node or data nodes, according to the type and other
parameters defined by the operation filter or filters specified.

Sample Output.  Dump all operations on data node 2, from APl node 5:

ndb_mgm> 2 DUWP 2350 1 5

2011-11-01 13:16:49 [MnBrvr] | NFO -- Node 2: Starting dunp of operations
2011-11-01 13:16:49 [MnBrvr] | NFO -- Node 2: OP[470]:

Tab: 4 frag: 0 TC. 3 APlI: 5(0x8035)transi d: 0x31c 0x3500500 op: SCAN state: |nQueue
2011-11-01 13:16:49 [MnBrvr] | NFO -- Node 2: End of operation dunp

Additional information.  Information about operation filter and operation state values follows.
Operation filter values.  The operation filter (or filters) can take on the following values:

Table 2.7 Filter values

Value Filter

0 table ID

1 APl node ID

2 2 transaction IDs, defining a range of transactions
3 transaction coordinator node 1D

In each case, the ID of the object specified follows the specifier. See the sample output for examples.
Operation states.  The “normal” states that may appear in the output from this command are listed here:
» Transactions:

e Prepar ed: The transaction coordinator is idle, waiting for the API to proceed

¢ Runni ng: The transaction coordinator is currently preparing operations

e Conmmtting,Prepare to commt,Conmit sent: The transaction coordinator is committing

e Conpl eti ng: The transaction coordinator is completing the commit (after commit, some cleanup is
needed)

e Aborti ng: The transaction coordinator is aborting the transaction

e Scanni ng: The transaction coordinator is scanning
» Scan operations:

* Wi t Next Scan: The scan is idle, waiting for API

« | nQueue: The scan has not yet started, but rather is waiting in queue for other scans to complete
» Primary key operations:

e In | ock queue: The operation is waiting on a lock

* Runni ng: The operation is being prepared
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DUMP 2352

« Prepar ed: The operation is prepared, holding an appropriate lock, and waiting for commit or rollback
to complete

Relation to NDB API.  ltis possible to match the output of DUMP 2350 to specific threads or Ndb
objects. First suppose that you dump all operations on data node 2 from API node 5, using table 4 only,

like this:

ndb_nmgn> 2 DUWP 2350 1 5 0 4

2011-11-01 13:16:49 [MnBrvr] | NFO -- Node 2: Starting dunp of operations
2011-11-01 13:16:49 [MnBrvr] | NFO -- Node 2: OP[470]:

Tab: 4 frag: 0 TC. 3 APlI: 5(0x8035)transi d: 0x31c 0x3500500 op: SCAN state: |nQueue
2011-11-01 13:16:49 [MnBrvr] | NFO -- Node 2: End of operation dunp

Suppose you are working with an Ndb instance named MyNdb, to which this operation belongs. You can
see that this is the case by calling the Ndb object' get Ref er ence() method, like this:

printf("M/Ndb. get Reference(): Ox%\n", M/Ndb.get Reference());

The output from the preceding line of code is:

M/Ndb. get Ref erence(): 0x80350005

The high 16 bits of the value shown corresponds to the number in parentheses from the OP line in the
DUVMP command' output (8035). For more about this method, see Ndb::getReference().

2.47 DUMP 2352

Code node_i d 2352 operation_id

Symbol ---

Kernel Block ---

Description.  Gets information about an operation with a given operation ID.

Sample Output.  First, obtain a dump of operations. Here, we use DUMP 2350 to get a dump of all
operations on data node 5 from APl node 100:

2014-10-15 13:36:26 [Mynt Srvr] | NFO -- Node 100: Event buffer status: used=1025KB(100% all oc=1025KB(0% n

In this case, there is a single operation reported on node 5, whose operation ID is 3. To obtain the
transaction ID and primary key for the operation having 3 as its ID, we use the node ID and operation 1D
with DUMP 2352 as shown here:

ndb_ngm> 5 DUVP 2352 3

The following is written to the cluster log:

2014-10-15 13:45:20 [Mynt Srvr] | NFO -- Node 5: OP[3]: transid: Oxf 0x806400 key: 0x2

Additional Information.  Use DUMP 2350 to obtain an operation ID. See the example shown

previously.
2.48 DUMP 2353
Code 2353
Symbol LghDunpPool Level s
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DUMP 2354

Kernel Block DBLCH
Description.  Writes LQH pool usage information to the cluster log.

Sample Output.

2019-07-30 22:36:55 [Mynt Srvr] | NFO -- Node 5: LQH : TcConnection (operation) records in use/total 0/3
2019-07-30 22:36:55 [Mynt Srvr] | NFO -- Node 5: LQH : ScanRecord (Fragnent) pool in use/total 3/514 (23
2019-07-30 22:36:55 [Mynt Srvr] | NFO -- Node 6: LQH : TcConnection (operation) records in use/total 0/3
2019-07-30 22:36:55 [Mynt Srvr] | NFO -- Node 6: LQH : ScanRecord (Fragnent) pool in use/total 3/514 (23
Additional Information.  [N/A]

Code 2354

Symbol LghReport Copyl nf o

Kernel Block DBLQH

Description.  Prints a given scan fragment record from the specified instance. The syntax is shown
here:

DUMP 2354 recordno instanceno
Here, r ecor dno is the scan fragment record number, and i nst anceno is the number of the instance.

Sample Output.

2014-10- 13 16:30: 57 [Mynt Srvr] | NFO -- Node 5: LDMinstance 1: CopyFrag conplete. 0 frags, +0/-0 rows,
2014-10-13 16:30: 57 [Mynt Srvr] | NFO -- Node 6: LDMinstance 1: CopyFrag conplete. 0 frags, +0/-0 rows,

Additional Information.  This DUVP code was added in NDB 7.4.

2.50 DUMP 2355

Code 2355
Symbol LghKi I I AndSendToDead
Kernel Block DBLQH

Description.  Used to test clean signal shutoff on node failure.

2.51 DUMP 2356

Code 2356
Symbol LghSet Tr ansi ent Pool MaxSi ze
Kernel Block DBLQH

Description.  Used to set a maximum size for the designated transient memory pool. Syntax: node i d
DUMP 2356 pool _i ndex new_si ze.

Additional Information.  Added in NDB 8.0.19 (Bug #30265415, Bug #96757).
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2.52 DUMP 2357

Code 2357
Symbol LghReset Tr ansi ent Pool MaxSi ze
Kernel Block DBLCH

Description.  Reset the given pooltransient memory pool to its default size. Syntax: node_i d DUMP
2357 pool _i ndex.

Additional Information.  Added in NDB 8.0.19 (Bug #30265415, Bug #96757).

2.53 DUMP 2398

Code node i d 2398
Symbol ---
Kernel Block DBLCH

Description.  Dumps information about free space in log part files for the data node with the node ID
node_i d. The dump is written to the data node out log rather than to the cluster log.

Sample Output.  Aswrittento ndb_6_out . | 0g:

REDO part: O HEAD: file: O nbyte: 2 TAIL: file: O nbyte: 2 total: 256 free: 256 (nb)
REDO part: 1 HEAD: file: O nbyte: 2 TAIL: file: O nbyte: 2 total: 256 free: 256 (nb)
REDO part: 2 HEAD: file: O nbyte: 2 TAIL: file: O nbyte: 2 total: 256 free: 256 (nb)
REDO part: 3 HEAD: file: O nbyte: 2 TAIL: file: O nbyte: 2 total: 256 free: 256 (nb)

Additional Information.  Each line of the output has the following format (shown here split across two
lines for legibility):

REDO part: part_no HEAD: file: start_file_no nbyte: start_pos
TAIL: file: end_file_no nmbyte: end_pos total: total _space free: free_space (nb)

A data node's redo log is divided into four parts; thus, part _no is always a number between 0 and
3inclusive. The parts are stored in the data node file system D8, D9, D10, and D11 directories with

redo log part 0 being stored in D8, part 1 in D9, and so on (see Section 1.1.2, “NDB Cluster Data

Node File System Directory”). Within each directory can be found a DBLQH subdirectory containing

NoCOf Fr agnent LogFi | es files. The default value for NoOrf Fr agnent LogFi | es is 16. The default size
of each of these files is 16 MB; this can be changed by setting the Fr agnent LogFi | eSi ze configuration
parameter.

start_fil e_no indicates the number of the file and st art _pos the point inside this file in which the
redo log starts; for the example just shown, since part _no is 0, this means that the redo log starts at
approximately 12 MB from the end of the file D8/ DBLQH/ S6. Fr agLog.

Similarly, end_f i | e_no corresponds to the number of the file and end_pos to the point within that file
where the redo log ends. Thus, in the previous example, the redo log's end point comes approximately 10
MB from the end of D8/ DBLQH/ S6. Fr agLog.

t ot al _space shows the total amount of space reserved for part part _no of the redo log. This is equal
to NoOf Fragnent LogFi | es * Fragnent LogFi | eSi ze; by default this is 16 times 16 MB, or 256
MB. f r ee_space shows the amount remaining. Thus, the amount used is equal to t ot al _space -
free_space; in this example, this is 256 - 254 = 2 MB.
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DUMP 2399

Caution
A It is not recommended to execute DUVP 2398 while a data node restart is in
progress.
2.54 DUMP 2399
Code node_ i d 2399
Symbol ---
Kernel Block DBLH

Description.  Similarly to DUVP 2398, this command dumps information about free space in log part
files for the data node with the node ID node_i d. Unlike the case with DUVP 2398, the dump is written to
the cluster log, and includes a figure for the percentage of free space remaining in the redo log.

Sample Output.
ndb_ngn®> 6 DUVP 2399

Sendi ng dunp signal wth data:
0x0000095f

(Written to cluster log:)

2014-10-15 13:39:50 [Mynt Srvr] | NFO -- Node 5: Logpart: O head=[ file: O nmbyte: 2 ] tail=[ file: 0 nby
2014-10-15 13:39:50 [Mynt Srvr] | NFO -- Node 5: Logpart: 1 head=[ file: O nmbyte: 2 ] tail=[ file: 0 nby
2014-10-15 13:39:50 [Mynt Srvr] | NFO -- Node 5: Logpart: 2 head=[ file: O nmbyte: 2 ] tail=[ file: 0 nby
2014-10-15 13:39:50 [Mynt Srvr] | NFO -- Node 5: Logpart: 3 head=[ file: O nmbyte: 2 ] tail=[ file: 0 nby
2014-10-15 13:39:50 [Mynt Srvr] | NFO -- Node 6: Logpart: O head=[ file: O nmbyte: 2 ] tail=[ file: 0 nby
2014-10-15 13:39:50 [Mynt Srvr] | NFO -- Node 6: Logpart: 1 head=[ file: O nmbyte: 2 ] tail=[ file: 0 nby
2014-10-15 13:39:50 [Mynt Srvr] | NFO -- Node 6: Logpart: 2 head=[ file: O nmbyte: 2 ] tail=[ file: 0 nby
2014-10-15 13:39:50 [Mynt Srvr] | NFO -- Node 6: Logpart: 3 head=[ file: O nmbyte: 2 ] tail=[ file: 0 nby
Additional Information.  Each line of the output uses the following format (shown here split across two

lines for legibility):

timestanp [Mgnt Srvr] | NFO -- Node node_id: Logpart: part_no head=[ file: start_file_no nbyte: start_po

tail=[ file: end_file_no nbyte: end_pos ] total nb: total space free nb: free_space free% free_pct

t i mest anp shows when the command was executed by data node node_i d. A data node's redo

log is divided into four parts. which part is indicated by part _no (always a number between 0 and

3 inclusive). The parts are stored in the data node file system directories named D8, D9, D10, and

D11; redo log part O is stored in D3, part 1 in D9, and so on. Within each of these four directories is

a DBL(H subdirectory containing NoOf Fr agnent LogFi | es fragment log files. The default value for
NoOf Fragnent LogFi | es is 16. The default size of each of these files is 16 MB; this can be changed
by setting the Fr agnent LogFi | eSi ze configuration parameter. (See Section 1.1.2, “NDB Cluster Data
Node File System Directory”, for more information about the fragment log files.)

start _fil e_no indicates the number of the file and st art _pos the point inside this file in which the
redo log starts; for the example just shown, since part _no is 0, this means that the redo log starts at
approximately 12 MB from the end of the file D8/ DBLQH/ S6. Fr agLog.

Similarly, end_f i | e_no corresponds to the number of the file and end_pos to the point within that file
where the redo log ends. Thus, in the previous example, the redo log's end point comes approximately 10
MB from the end of D8/ DBLQH S6. Fr agLog.

t ot al _space shows the total amount of space reserved for part part _no of the redo log. This is equal
to NoOf Fragnent LogFi | es * Fragnent LogFi | eSi ze; by default this is 16 times 16 MB, or 256 MB.
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free_space shows the amount remaining. The amount used is equalto t ot al _space - free_space;
in this example, this is 256 - 254 = 2 MB. f r ee_pct shows the ratio of f ree_space tot ot al _space,
expressed as whole-number percentage. In the example just shown, this is equal to 100 * (254 / 256), or
approximately 99 percent.

2.55 DUMP 2400

Code 2400 record_id
Symbol AccDunpOneScanRec
Kernel Block DBACC

Description.  Dumps the scan record having record ID r ecor d_i d.

Sample Output. From ALL DUVP 2400 1 the following output is written to the cluster log:

2014-10-15 13:49:50 [Mynt Srvr] | NFO -- Node 5: Dbacc::ScanRec[1]: state=1, transid(0x0, 0x0)

2014-10-15 13:49:50 [Mnt Srvr] | NFO -- Node 5: activelocal Frag=0, nextBucket|ndex=0

2014-10-15 13:49:50 [Mnt Srvr] | NFO -- Node 5: scanNextfreerec=2 firstAct Q=0 firstLockedOp=0, scanLastLo
2014-10-15 13:49:50 [Mnt Srvr] | NFO -- Node 5: scanUserP=0, startNoBuck=0, m nBucket|ndexToRescan=0, maxB
2014-10-15 13:49:50 [Mnt Srvr] | NFO -- Node 5: scanBucket State=0, scanLockHel d=0, userBl ockRef =0, scanMas
2014-10-15 13:49:50 [Mynt Srvr] | NFO -- Node 6: Dbacc::ScanRec[1]: state=1, transid(0x0, 0x0)

2014-10-15 13:49:50 [Mnt Srvr] | NFO -- Node 6: activelLocal Frag=0, nextBucket|ndex=0

2014-10-15 13:49:50 [Mnt Srvr] | NFO -- Node 6: scanNextfreerec=2 firstAct Q=0 firstLockedOp=0, scanLastLo
2014-10-15 13:49:50 [Mnt Srvr] | NFO -- Node 6: scanUserP=0, startNoBuck=0, m nBucket|ndexToRescan=0, maxB
2014-10-15 13:49:50 [Mnt Srvr] | NFO -- Node 6: scanBucket State=0, scanLockHel d=0, userBl ockRef =0, scanMas

Additional Information.  For dumping all scan records, see Section 2.56, “DUMP 2401".

2.56 DUMP 2401

Code 2401
Symbol AccDunpAl | ScanRec
Kernel Block DBACC

Description.  Dumps all scan records for the node specified.

Sample Output.

2014-10-15 13:52: 06 [Mynt Srvr] | NFO -- Node 5: ACC: Dunp all ScanRec - size: 514

2014-10-15 13:52: 06 [Mynt Srvr] | NFO -- Node 5: Dbacc::ScanRec[1]: state=1, transid(0x0, 0x0)

2014-10-15 13:52: 06 [Mynt Srvr] | NFO -- Node 5: activelLocal Frag=0, next Bucket|ndex=0

2014-10-15 13:52: 06 [Mynt Srvr] | NFO -- Node 5: scanNextfreerec=2 firstActOp=0 firstLockedOp=0,

2014-10-15 13:52: 06 [Mynt Srvr] | NFO -- Node 5: scanUserP=0, startNoBuck=0, m nBucket|ndexToRescan=0, maxB
2014-10-15 13:52: 06 [Mynt Srvr] | NFO -- Node 5: scanBucket State=0, scanLockHel d=0, user Bl ockRef =0, scanMas
2014-10-15 13:52: 06 [Mynt Srvr] | NFO -- Node 5: Dbacc:: ScanRec[2]: state=1, transid(0x0, 0x0)

2014-10-15 13:52: 06 [Mynt Srvr] | NFO -- Node 5: activelLocal Frag=0, next Bucket|ndex=0

2014-10-15 13:52: 06 [Mynt Srvr] | NFO -- Node 5: scanNextfreerec=3 firstAct Q=0 firstLockedOp=0,

2014-10-15 13:52: 06 [Mynt Srvr] | NFO -- Node 5: scanUserP=0, startNoBuck=0, m nBucket|ndexToRescan=0, maxB
2014-10-15 13:52: 06 [Mynt Srvr] | NFO -- Node 5: scanBucket State=0, scanLockHel d=0, user Bl ockRef =0, scanMas
2014-10-15 13:52: 06 [Mynt Srvr] | NFO -- Node 5: Dbacc:: ScanRec[3]: state=1, transid(0x0, 0x0)

2014-10-15 13:52: 06 [Mynt Srvr] | NFO -- Node 5: activelLocal Frag=0, next Bucket|ndex=0

2014-10-15 13:52: 06 [Mynt Srvr] | NFO -- Node 5: scanNextfreerec=4 firstActOp=0 firstLockedOp=0,

2014-10-15 13:52: 06 [Mynt Srvr] | NFO -- Node 5: scanUserP=0, startNoBuck=0, m nBucket|ndexToRescan=0, maxB
2014-10-15 13:52: 06 [Mynt Srvr] | NFO -- Node 5: scanBucket State=0, scanLockHel d=0, user Bl ockRef =0, scanMas
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2014-10-15 13:52: 06 [Mynt Srvr] | NFO -- Node 6: Dbacc:: ScanRec[511]: state=1, transid(0x0, 0x0)
2014-10-15 13:52: 06 [Mynt Srvr] | NFO -- Node 6: activelLocal Frag=0, next Bucket|ndex=0

2014-10-15 13:52: 06 [Mynt Srvr] | NFO -- Node 6: scanNextfreerec=512 firstActOp=0 firstLockedOp=0, scan
2014-10-15 13:52: 06 [Mynt Srvr] | NFO -- Node 6: scanUserP=0, startNoBuck=0, mi nBucket| ndexToRescan=0, |
2014-10-15 13:52: 06 [Mynt Srvr] | NFO -- Node 6: scanBucket State=0, scanLockHel d=0, userBl ockRef =0, scal
2014-10-15 13:52: 06 [Mynt Srvr] | NFO -- Node 6: Dbacc:: ScanRec[512]: state=1, transid(0x0, 0x0)
2014-10-15 13:52: 06 [Mynt Srvr] | NFO -- Node 6: activelLocal Frag=0, next Bucket|ndex=0

2014-10-15 13:52: 06 [Mynt Srvr] | NFO -- Node 6: scanNextfreerec=513 firstActOp=0 firstLockedOp=0, scan
2014-10-15 13:52: 06 [Mynt Srvr] | NFO -- Node 6: scanUserP=0, startNoBuck=0, mi nBucket| ndexToRescan=0, |
2014-10-15 13:52: 06 [Mynt Srvr] | NFO -- Node 6: scanBucket State=0, scanLockHel d=0, userBl ockRef =0, scal
2014-10-15 13:52: 06 [Mynt Srvr] | NFO -- Node 6: Dbacc:: ScanRec[513]: state=1, transid(0x0, 0x0)
2014-10-15 13:52: 06 [Mynt Srvr] | NFO -- Node 6: activelLocal Frag=0, next Bucket|ndex=0

2014-10-15 13:52: 06 [Mynt Srvr] | NFO -- Node 6: scanNextfreerec=-256 firstActOp=0 firstLockedOp=0, scal
2014-10-15 13:52: 06 [Mynt Srvr] | NFO -- Node 6: scanUserP=0, startNoBuck=0, mi nBucket| ndexToRescan=0, |
2014-10-15 13:52: 06 [Mynt Srvr] | NFO -- Node 6: scanBucket State=0, scanLockHel d=0, userBl ockRef =0, scal

Additional Information.  Use this command with caution, as there may be a great many scans. If you
want to dump a single scan record, given its record ID, see Section 2.55, “DUMP 2400"; for dumping all
active scan records, see Section 2.57, “DUMP 2402".

2.57 DUMP 2402

Code 2402
Symbol AccDunpAl | Acti veScanRec
Kernel Block DBACC

Description.  Dumps all active scan records.
Sample Output.  Similar to that for DUMP 2400 and DUMP 2401. See Section 2.56, “DUMP 2401".

Additional Information.  To dump all scan records (active or not), see Section 2.56, “DUMP 2401".

2.58 DUMP 2403

Code 2403 record_id
Symbol AccDunpOneQper at i onRec
Kernel Block DBACC

Description.  Dumps a given operation record, given its ID. No arguments other than this (and the node
ID or ALL) are required.

Sample Output. (For ALL DUVP 2403 1:)

2014-10-15 13:56:26 [Mynt Srvr] | NFO -- Node 5: Dbacc::operationrec[1]: transid(0x0, 0x306400)
2014-10-15 13:56:26 [Mynt Srvr] | NFO -- Node 5: elenentlsforward=1, el enentPage=131095, el enent Poi nter=
2014-10-15 13:56:26 [Mynt Srvr] | NFO -- Node 5: fid=0, fragptr=8

2014-10-15 13:56:26 [Mnt Srvr] | NFO -- Node 5: hashVal ue=-946144765

2014-10-15 13:56:26 [Mynt Srvr] | NFO -- Node 5: nextLockOaner Op=-256, next Op=-256, next Parall el Que=2
2014-10-15 13:56:26 [Mnt Srvr] | NFO -- Node 5: next Serial Que=-256, prevCp=0

2014-10-15 13:56:26 [Mynt Srvr] | NFO -- Node 5: prevLockOaner Op=-256, prevParall el Que=2

2014-10-15 13:56:26 [Mynt Srvr] | NFO -- Node 5: prevSerial Que=-256, scanRecPtr=-256

2014-10-15 13:56:26 [Mynt Srvr] | NFO -- Node 5: mop_bits=0xffffffff, scanBits=0, reducedHashVal ue=ebe8
2014-10-15 13:56:26 [Mynt Srvr] | NFO -- Node 6: Dbacc::operationrec[1]: transid(0xf, 0x806400)
2014-10-15 13:56:26 [Mnt Srvr] | NFO -- Node 6: elenentlsforward=1, el enentPage=131078, el enent Poi nter=
2014-10-15 13:56:26 [Mynt Srvr] | NFO -- Node 6: fid=1, fragptr=17
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2014-10-15 13:56:26 [Mynt Srvr] | NFO -- Node 6: hashVal ue=-498516881

2014-10-15 13:56:26 [Mynt Srvr] | NFO -- Node 6: nextLockOaner Op=-256, next Op=-256, next Parall el Que=-256
2014-10-15 13:56:26 [Mynt Srvr] | NFO -- Node 6: nextSerial Que=-256, prevCp=0

2014-10-15 13:56:26 [Mynt Srvr] | NFO -- Node 6: prevLockOaner Op=4, prevParall el Que=-256

2014-10-15 13:56:26 [Mynt Srvr] | NFO -- Node 6: prevSerial Que=-256, scanRecPtr=-256

2014-10-15 13:56:26 [Mynt Srvr] | NFO -- Node 6: mop_bits=0xffffffff, scanBits=0, reducedHashVal ue=a4f1l

Additional Information.  [N/A]

2.59 DUMP 2404

Code 2404
Symbol AccDunpNunmpRecs
Kernel Block DBACC

Description.  Prints the number of operation records (total number, and number free) to the cluster log.

Sample Output.

2014-10-15 13:59:27 [Mynt Srvr] | NFO -- Node 5: Dbacc:: QperationRecords: numr167764, free=131670
2014-10-15 13:59:27 [Mynt Srvr] | NFO -- Node 6: Dbacc:: QperationRecords: numr167764, free=131670

Additional Information.  The total number of operation records is determined by the value set for the
MaxNoCf Concur r ent Oper at i ons configuration parameter.

2.60 DUMP 2405

Code 2405
Symbol AccDunpFr eeRecs
Kernel Block ---

Description.  Unknown: No output results if this command is called without additional arguments; if an
extra argument is used, this command crashes the data node.

Sample Output.  (For 2 DUMP 2405 1:)

Ti me: Sunday 01 Novenmber 2015 - 18: 33:54

Status: Tenporary error, restart node

Message: Job buffer congestion (Internal error, programmng error or
m ssing error nmessage, please report a bug)

Error: 2334

Error data: Job Buffer Full

Error object: APZJobBuffer.C

Program ./|ibexec/ ndbd

Pi d: 27670

Trace: /usr/local/nysql/cluster/ndb_2 trace.log.1
Version: Version 5.6.27-ndb-7.4.8

Additional Information.  [N/A]

2.61 DUMP 2406

Code 2406

Symbol AccDunpNot Fr eeQpRecs
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Kernel Block DBACC

Description.  Unknown: No output results if this command is called without additional arguments; if an
extra argument is used, this command crashes the data node.

Sample Output. (For2 DUMP 2406 1:)

Ti me: Sunday 01 Novenber 2015 - 18:39:16

Status: Tenporary error, restart node

Message: Job buffer congestion (Internal error, progranm ng error or
m ssing error nessage, please report a bug)

Error: 2334

Error data: Job Buffer Full

Error object: APZJobBuffer.C

Program ./Ii bexec/ ndbd

Pi d: 27956

Trace: /usr/local/nmysqgl/cluster/ndb_2 trace.log.1
Version: Version 5.6.27-ndb-7.4.8

Additional Information.  [N/A]

2.62 DUMP 2500

In NDB Cluster 7.4 and later, this DUVP code prints a set of scan fragment records to the cluster log.

Code 2500
Symbol TcDunpSet OF ScanFr agRec
Kernel Block DBTC

Description.  This DUVP code uses the syntax shown here:

DUMP 2500 recordno nunrecords dbtcinst [activeonly]

This prints nunt ecor ds records from DBTC instance dbt ci nst, starting with the record having record
number r ecno. The last argument is optional; all of the others shown are required. acti veonl y is a
boolean that determines whether or not to print only active records. If set to 1 (actually, any nonzero value),
only active records are printed and ignore any free records not in use for the moment. 0 means all records
are included. The default is 1.

Sample Output.

o o o

Additional Information.  [N/A]

Prior to NDB Cluster 7.4, this DUMP code had a different symbol and function, as described in this table and
the notes that follow.

Code 2500
Symbol TcDunpAl | ScanFr agRec
Kernel Block DBTC

Description.  Kills the data node.

Sample Output.
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Ti me: Sunday 01 Novenmber 2015 - 13:37:11

Status: Tenporary error, restart node

Message: Assertion (Internal error, programring error or mssing error
message, pl ease report a bug)

Error: 2301

Error data: ArrayPool <T>::getPtr

Error object: ../../../../../storage/ ndb/src/kernel/vm ArrayPool . hpp |ine: 345
(bl ock: CWM )

Program ./libexec/ ndbd

Pi d: 13237

Trace: /usr/local/nmysql/cluster/ndb_2 trace.log.1

Version: Version 5.6.21-ndb-7.3.7

2.63 DUMP 2501

Code 2501
Symbol TcDunpOneScanFr agRec
Kernel Block DBTC

Description.  No output if called without any additional arguments. With additional arguments, it kills the
data node.

Sample Output. (For2 DUMP 2501 1:)

Ti me: Sunday 01 Novenber 2015 - 18:41:41

Status: Tenporary error, restart node

Message: Assertion (Internal error, progranmmi ng error or m Ssing error
nessage, please report a bug)

Error: 2301

Error data: ArrayPool <T>::getPtr

Error object: ../../../../../storage/ndb/src/kernel/vm ArrayPool . hpp Iine: 345
(bl ock: DBTC)

Program ./Ii bexec/ ndbd

Pi d: 28239

Trace: /usr/local/nmysqgl/cluster/ndb_2 trace.log.1

Version: Version 5.6.27-ndb-7.4.8

Additional Information.  [N/A]

2.64 DUMP 2502

In NDB Cluster 7.4 and later, this code can be used to print a set of scan records for a given DBTC block
instance in the cluster log.

Code 2502
Symbol TcDunpAl | ScanRec
Kernel Block DBTC

Description.  This DUVP code uses the syntax shown here:

DUMP 2502 recordno nunrecords dbtcinst [activeonly]

This prints nunt ecor ds scan records from DBTC instance number dbt ci nst, starting with the record
having record number r ecno. The last argument is optional; all of the others shown are required.
activeonl y is a boolean that determines whether or not to print only active records. If set to 1 (actually,
any nonzero value), only active records are printed and ignore any free records not in use for the moment.
0 means all records are included. The default is 1.
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NDB Cluster 7.3 and earlier:

Code 2502
Symbol TcDunpAl | ScanRec
Kernel Block DBTC

Description.  Dumps all scan records held by TC blocks.

Sample Output.

Node 2: TC. Dunp all ScanRecord - size: 256

Node 2: Dbtc::ScanRecord[1]: state=0nextfrag=0, nofrag=0
Node 2: ailen=0, para=0, receivedop=0, noQprePper Frag=0
Node 2: schv=0, tab=0, sproc=0

Node 2: api Rec=-256, next=2

Node 2: Dbtc::ScanRecord[2]: state=0nextfrag=0, nofrag=0
Node 2: ail en=0, para=0, receivedop=0, noQprePper Frag=0
Node 2: schv=0, tab=0, sproc=0

Node 2: api Rec=-256, next=3

Node 2: Dbtc::ScanRecord[3]: state=0nextfrag=0, nofrag=0
Node 2: ailen=0, para=0, receivedop=0, noQprePper Frag=0
Node 2: schv=0, tab=0, sproc=0

Node 2: api Rec=-256, next=4

Node 2: Dbtc:: ScanRecord[ 254]: st at e=Onextfrag=0, nofrag=0
Node 2 ai | en=0, para=0, receivedop=0, noQprePper Frag=0
Node 2 schv=0, tab=0, sproc=0

Node 2 api Rec=- 256, next =255

Node 2: Dbtc:: ScanRecord[ 255]: state=0nextfrag=0, nofrag=0
Node 2: ail en=0, para=0, receivedop=0, noQprePper Frag=0
Node 2: schv=0, tab=0, sproc=0

Node 2 api Rec=- 256, next =-256

Node 2: Dbtc:: ScanRecord[ 255]: state=0nextfrag=0, nofrag=0
Node 2 ai | en=0, para=0, receivedop=0, noQprePper Frag=0
Node 2 schv=0, tab=0, sproc=0

Node 2 api Rec=- 256, next =-256

Additional Information.  [N/A]

2.65 DUMP 2503 (OBSOLETE)

Note
@ This DUVP command is not supported in NDB 7.4 and later.
Code 2503
Symbol TcDunpAl | Acti veScanRec
Kernel Block DBTC

Description.  Dumps all active scan records.

Sample Output.

Node 2: TC. Dunp active ScanRecord - size: 256
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Additional Information.  [N/A]

2.66 DUMP 2504

Code 2504 record_id
Symbol TcDunpOneScanRec
Kernel Block DBTC

Description.  Dumps a single scan record having the record ID r ecor d_i d. (For dumping all scan
records, see Section 2.64, “DUMP 2502".)

Sample Output. (For2 DUMP 2504 1:)

Node 2: Dbtc::ScanRecord[1]: state=0nextfrag=0, nofrag=0

Node 2: ailen=0, para=0, receivedop=0, noQprePper Frag=0

Node 2: schv=0, tab=0, sproc=0

Node 2: api Rec=-256, next=2

Additional Information.  The attributes in the output of this command are described as follows:
» ScanRecord. The scan record slot number (same asrecord_i d)

» state. One of the following values (found as ScansSt at e in Dbt c. hpp):

Table 2.8 ScanState values

Value State

| DLE

WAl T_SCAN_TAB_| NFO

WAI T_Al

WAl T_FRAGVENT _COUNT

RUNNI NG

G| W|N|F|O

CLGOsSI NG_SCAN

» next frag: ID of the next fragment to be scanned. Used by a scan fragment process when it is ready for
the next fragment.

» nof rag: Total number of fragments in the table being scanned.

« ai | en: Length of the expected attribute information.

» par a: Number of scan frag processes that belonging to this scan.
» recei vedop: Number of operations received.

* noOpr ePper Fr ag: Maximum number of bytes per batch.

» schv: Schema version used by this scan.

» tab: The index or table that is scanned.

» sproc: Index of stored procedure belonging to this scan.

» api Rec: Reference to Api Connect Recor d
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* next : Index of next ScanRecor d in free list

2.67 DUMP 2505

Code 2505
Symbol TcDunpOneApi Connect Rec
Kernel Block DBTC

Description.  Prints the API connection record r ecor dno from instance i nst anceno, using the syntax
shown here:

DUMP 2505 recordno instanceno

Sample Output.

Additional Information. DUMP code 2505 was added in NDB 7.4.

2.68 DUMP 2506 (OBSOLETE)

Note
@ This DUVP command is not supported in NDB 7.4 and later.
Code 2506
Symbol TcDunpAl | Api Connect Rec
Kernel Block DBTC

Description.  [Unknown]

Sample Output.

Node 2: TC. Dunp all Api Connect Record - size: 12288

Node 2: Dbtc:: Api Connect Record[1]: state=0, abortState=0, apiFail State=0
Node 2: transid(0x0, 0x0), api Bref=0x1000002, scanRec=-256

Node 2: ctcTiner=36057, api Ti mer=0, counter=0, retcode=0, retsig=0

Node 2: | ghkeyconfrec=0, |ghkeyreqgrec=0, tckeyrec=0

Node 2: next=-256

Node 2: Dbtc:: Api Connect Record[2]: state=0, abortState=0, apiFail State=0
Node 2: transid(0x0, 0x0), api Bref=0x1000002, scanRec=-256

Node 2: ctcTi nmer=36057, api Ti mer=0, counter=0, retcode=0, retsig=0

Node 2: | ghkeyconfrec=0, |ghkeyreqgrec=0, tckeyrec=0

Node 2: next=-256

Node 2: Dbtc:: Api Connect Record[ 3]: state=0, abortState=0, apiFail State=0
Node 2: transid(0x0, 0x0), apiBref=0x1000002, scanRec=-256

Node 2: ctcTi nmer=36057, api Ti mer=0, counter=0, retcode=0, retsig=0

Node 2: | ghkeyconfrec=0, |ghkeyreqgrec=0, tckeyrec=0

Node 2: next=-256

Node 2: Dbtc:: Api Connect Record[ 12287]: state=7, abort State=0, api Fail State=0
Node transi d(0x0, O0x0), apiBref=0xffffffff, scanRec=-256
Node 2: ctcTiner=36308, api Ti mer=0, counter=0, retcode=0, retsig=0

RS
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Node 2 | ghkeyconfrec=0, |ghkeyreqrec=0, tckeyrec=0

Node 2 next =- 256

Node 2: Dbtc:: Api Connect Record[ 12287]: state=7, abort State=0, api Fail State=0
Node 2: transid(0x0, 0x0), apiBref=0xffffffff, scanRec=-256

Node 2 ctcTi mer=36308, api Ti ner=0, counter=0, retcode=0, retsig=0

Node 2 | ghkeyconfrec=0, |ghkeyreqrec=0, tckeyrec=0
Node 2 next =- 256

Additional Information.  If the default settings are used, the output from this command is likely to
exceed the maximum log file size.

2.69 DUMP 2507

Code 2507
Symbol TcSet Transact i onTi meout
Kernel Block DBTC

Description.  Sets Transact i onDeadl ockDet ecti onTi neout .

Sample Output.

Additional Information.  [N/A]

2.70 DUMP 2508

Code 2508
Symbol TcSet Appl Transact i onTi neout
Kernel Block DBTC

Description.  Sets Transact i onl nacti veTi meout .

Sample Output.

Additional Information.  [N/A]

2.71 DUMP 2512

Code 2512 del ay
Symbol TcSt art Dunpl ndexOpCount
Kernel Block DBTC

Description.  Dumps the value of MaxNoOf Concur r ent | ndexQOper at i ons, and the current resource
usage, in a continuous loop. The del ay time between reports can optionally be specified (in seconds),
with the default being 1 and the maximum value being 25 (values greater than 25 are silently coerced to
25).

Sample Output.  (Single report:)

Node 2: |ndexOpCount: pool: 8192 free: 8192
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DUMP 2513

Additional Information.  There appears to be no way to disable the repeated checking of
MaxNoOf Concurrent | ndexQper at i ons once started by this command, except by restarting the data
node. It may be preferable for this reason to use DUVMP 2513 instead (see Section 2.72, “DUMP 2513").

2.72 DUMP 2513

Code 2513
Symbol TcDunpl ndexOpCount
Kernel Block DBTC

Description.  Dumps the value of MaxNoOf Concur r ent | ndexQOper at i ons, and the current resource
usage.

Sample Output.

Node 2: | ndexOpCount: pool: 8192 free: 8192

Additional Information.  Unlike the continuous checking done by DUVP 2512 the check is performed

only once.
2.73 DUMP 2514
Code 2514
Symbol TcDunpApi Connect RecSurmary
Kernel Block DBTC

Description.  Provides information counts for allocated, seized, stateless, stateful, and scanning
transaction objects for each API node.

The syntax for this command is shown here:

DUWMP 2514 [i nstanceno]

This command takes the DBTC instance number (i nst anceno) as an optional argument; if not specified, it
defaults to 0. The i nst anceno is not needed if there is only one instance of DBTC.

Sample Output.

Start of Api Connect Rec sunmary (6144 total all ocated)

Api node 10 connect records seized : O stateless : O stateful : 0 scan : O
Api node 11 connect records seized : 2 stateless : O stateful : 0 scan : O
Api node 12 connect records seized : 1 stateless : O stateful : 0 scan : O

The total number of records allocated depends on the number of transactions and a number of other
factors, with the value of MaxNoOf Concur r ent Tr ansact i ons setting an upper limit. See the description
of this parameter for more information

Additional Information.  There are two possible states for each record, listed here:
1. Available: In the per-data node pool, not yet seized by any API node
2. Seized: Reserved from the per-data node pool by a particular API

Seized nodes further be divided into a number of categories or sub-states, as shown in the following list:

47


https://dev.mysql.com/doc/refman/8.0/en/mysql-cluster-ndbd-definition.html#ndbparam-ndbd-maxnoofconcurrentindexoperations
https://dev.mysql.com/doc/refman/8.0/en/mysql-cluster-ndbd-definition.html#ndbparam-ndbd-maxnoofconcurrentindexoperations
https://dev.mysql.com/doc/refman/8.0/en/mysql-cluster-ndbd-definition.html#ndbparam-ndbd-maxnoofconcurrenttransactions

DUMP 2515

» Ready: (Not counted here) Seized, ready for use; can be calculated for an API as # seized - (# stateless
+ # stateful + # scan)

» Stateless: Record was last used for a 'stateless' transaction, and is effectively ready
 Stateful: Record is in use by a transaction

e Scan: Record is in use for a scan (table or ordered index)

2.74 DUMP 2515

Code 2515
Symbol TcDunpSet O Api Connect Rec
Kernel Block DBTC

Description.  Prints a range of API connection records. The syntax is as shown here, where r ecor dno
is the number of the first record, nunr ecor ds is the number of records to be dumped, and i nst anceno is
the block instance number:

DUMP 2515 recordno nunrecords instanceno
Caution

A It is recommended not to print more than 10 records at a time using this DUVP code
from a cluster under load.

Sample Output.

Additional Information. DUMP code 2515 was added in NDB 7.4.

2.75 DUMP 2516

Code 2516
Symbol TcDunpOneTcConnect Rec
Kernel Block DBTC

Description.  Prints the TC connection record r ecor dno from instance i nst anceno, using the syntax
shown here:

DUMP 2516 recordno instanceno
To print a series of such records, use DUMP 2517.

Sample Output.

Additional Information.  DUMP code 2516 was added in NDB 7.4.

2.76 DUMP 2517

Code 2517
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DUMP 2550

Symbol TcDunpSet O TcConnect Rec

Kernel Block DBTC

Description.  Prints a range of TC connection records. The syntax is as shown here, where r ecor dno
is the number of the first record, nunr ecor ds is the number of records to be dumped, and i nst anceno is
the block instance number:

DUMP 2517 recordno nunrecords instanceno

Caution
A It is recommended not to print more than 10 records at a time using DUVP 2517
code from a cluster under load.

Sample Output.

Additional Information.  DUVP code 2517 was added in NDB 7.4.
2.77 DUMP 2550

Code data node id?2550transaction filters
Symbol ---

Kernel Block ---

Description.  Dumps all transaction from data node dat a_node_i d meeting the conditions established
by the transaction filter or filters specified.

Sample Output.  Dump all transactions on node 2 which have been inactive for 30 seconds or longer:

ndb_ngn> 2 DUMP 2550 4 30

2011-11-01 13:16:49 [MnBrvr] | NFO -- Node 2: Starting dunmp of transactions
2011-11-01 13:16:49 [MnBrvr] | NFO -- Node 2: TRX[123]: API: 5(0x8035) transid: 0x31lc 0x3500500 inacti:
2011-11-01 13:16:49 [MnBrvr] | NFO -- Node 2: End of transaction dunp

Additional Information.  The following values may be used for transaction filters. The filter value must
be followed by one or more node IDs or, in the case of the last entry in the table, by the time in seconds
that transactions have been inactive:

Table 2.9 Data node transaction filter values and descriptions

Value Filter
1 APl node ID
2 2 transaction IDs, defining a range of transactions
4 time transactions inactive (seconds)
2.78 DUMP 2553
Code 2553
Symbol TcResour ceSnapshot
Kernel Block DBTC
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DUMP 2554

Description.  Saves a shapshot from DBTC.

Sample Output.

Additional Information.  [N/A]

2.79 DUMP 2554

Code 2554
Symbol TcResour ceChecklLeak
Kernel Block DBTC

Description.  Checks the snapshot taken by DUVP 2553.

Sample Output.

Additional Information.  [N/A]

2.80 DUMP 2555

Code 2555
Symbol TcDunpPool Level s
Kernel Block DBTC

Description.  Prints pool levels to the cluster log.

Sample Output.

ndb_nmgn> ALL DUWMP 2555

Sendi ng dunp signal with data:
0x000009f b

Sendi ng dunp signal with data:
0x000009f b

DUMP TcDunpPool Level s : Bad signal length :

ndb_ngm> ALL DUWP 2555 2

Sendi ng dunp signal wth data:
0x000009f b 0x00000002

Sendi ng dunp signal wth data:
0x000009f b 0x00000002

2019-07-31 08:14:14 [Mnt Srvr] | NFO -
2019-07-31 08:14:14 [Mnt Srvr] | NFO -
2019-07-31 08:14:14 [Mnt Srvr] | NFO -
2019-07-31 08:14:14 [Mnt Srvr] | NFO -
2019-07-31 08:14:14 [Mnt Srvr] | NFO -
2019-07-31 08:14:14 [Mnt Srvr] | NFO -
2019-07-31 08:14:14 [Mnt Srvr] | NFO -
2019-07-31 08:14:14 [Mnt Srvr] | NFO -

Node
Node
Node
Node
Node
Node
Node
Node

@ &y @y @ Gl @l @l Gn

TC

TC :
TC :
TC :

TC

TC :
TC :
TC :

instance: 0, Print pool |evels

Concurrent operations in use/total : 0/42769 (152 byte
Concurrent scans in use/total : 0/256 (120 bytes each)
Scan Frag records in use/total : 0/511 (64 bytes each)
instance: 0, Print pool |evels

Concurrent operations in use/total : 0/42769 (152 byte
Concurrent scans in use/total : 0/256 (120 bytes each)
Scan Frag records in use/total : 0/511 (64 bytes each)

Additional Information.  This DUVP code was added in NDB 7.4.
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DUMP 2556

2.81 DUMP 2556

Code 2556
Symbol TcSet Tr ansi ent Pool MaxSi ze
Kernel Block DBTC

Description.  Set the maximum size for the transcation coordinator's transient pool.

Sample Output.

Additional Information.  See st or age/ ndb/ src/ ker nel / bl ocks/ dbt ¢/ Dbt cMai n. cpp for more

information.
2.82 DUMP 2557
Code 2557
Symbol TcReset Tr ansi ent Pool MaxSi ze
Kernel Block DBTC

Description.  Reset the maximum size for the transcation coordinator's transient pool to its original
value.

Sample Output.

Additional Information.  See st or age/ ndb/ src/ kernel / bl ocks/ dbt ¢/ Dbt cMai n. cpp and DUVP

2556.
2.83 DUMP 2600
Code 2600
Symbol Crmvmi DunpConnect i ons
Kernel Block CWM

Description.  Shows status of connections between all cluster nodes. When the cluster is operating
normally, every connection has the same status.

Sample Output.

Node 3: Connection to 1 (M3W is connected
Node 3: Connection to 2 (M3 is trying to connect
Node 3: Connection to 3 (DB) does not hing
Node 3: Connection to 4 (DB) is connected
Node 3: Connection to 7 (APl) is connected
Node 3: Connection to 8 (APlI) is connected
Node 3: Connection to 9 (APl) is trying to connect
Node 3: Connection to 10 (APlI) is trying to connect
Node 3: Connection to 11 (APl) is trying to connect
Node 4: Connection to 1 (M3W is connected
Node 4: Connection to 2 (M3 is trying to connect
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DUMP 2601

Node 4: Connection to 3 (DB) is connected
Node 4: Connection to 4 (DB) does not hing
Node 4: Connection to 7 (APl) is connected
Node 4: Connection to 8 (APlI) is connected
Node 4: Connection to 9 (APl) is trying to connect
Node 4: Connection to 10 (APlI) is trying to connect
Node 4: Connection to 11 (APlI) is trying to connect

Additional Information. The messagei s trying to connect actually means that the node in
guestion was not started. This can also be seen when there are unused [ api | or[ mysql ] sections in the
config.ini file nodes configured, that is, when there are spare slots for APl or SQL nodes.

2.84 DUMP 2601

Code 2601
Symbol Cmvmi DunpLongSi gnal Menory
Kernel Block CWM

Description.  [Unknown]

Sample Output.

Node 2: Cnvmi: g_sectionSegnent Pool size: 4096 free: 4096

Additional Information.  [N/A]

2.85 DUMP 2602

Code 2602
Symbol Cmvmi Set Restart OnErrorlnsert
Kernel Block CwWM

Description.  Sets Restart OnErrorlnsert.

Sample Output.

Additional Information.  See the description of the data node parameter for possible values.

2.86 DUMP 2603

Code 2603t est _type no_of _| oops
Symbol Cnmvm Test LongSi gW t hDel ay
Kernel Block CwWM

Description.  Used in testing; see st or age/ ndb/ src/ ker nel / bl ocks/ crmvmi / Cvmi . cpp.

Sample Output.

Additional Information.  [N/A]
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DUMP 2604

2.87 DUMP 2604

Code

Symbol

Kernel Block

Description.

Sample Output.

Sunday
Sunday
Sunday
Sunday
Sunday
Sunday
Sunday
Sunday
Sunday
Sunday
Sunday
Sunday
Sunday
Sunday

01
01
01
01
01
01
01
01
01
01
01
01
01
01

Novenber
Novenber
Novenber
Novenber
Novenber
Novenber
Novenber
Novenber
Novenber
Novenber
Novenber
Novenber
Novenber
Novenber

2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015
2015

Additional Information.
a list of categories with their current log levels is printed. The following information is included in the output:

17
17
17
17
17
17
17:
17:
17:
17:
17:
17:
17:
17:

10
10
10
10
10
10
10:
10:
10:
10:
10:
10:
10:
10:

54
54
54
54
54
54
54
54
54
54
54
54
54
54

2604
Cnvm DunpSubscri

CcwM

[ndbd] | NFO --
[ndbd] | NFO --
[ndbd] | NFO --
[ndbd] | NFO --
[ndbd] | NFO --
[ndbd] | NFO --
[ndbd] | NFO --
[ndbd] | NFO --
[ndbd] | NFO --
[ndbd] | NFO --
[ndbd] | NFO --
[ndbd] | NFO --
[ndbd] | NFO --
[ndbd] | NFO --

e Subscri ption: The event subscription' internal ID

» nodel D: Node ID of the subscribing node

ptions

Li st subscriptions
Subscription: 0

Cat egory
Cat egory
Cat egory
Cat egory
Cat egory
Cat egory
Cat egory
Cat egory
Cat egory
Cat egory
Cat egory
Cat egory

0
1
2
3
4
5
6
7
8

9

10 Leve
11 Leve

Level
Level
Level
Level
Level
Level
Level
Level
Level
Level

nodel d: 1, ref: 0x80000001
7

5

NP NN~ NN N

7
15

« ref: A block reference, consisting of a block ID from st or age/ ndb/ i ncl ude/ ker nel /
Bl ockNunber s. h shifted to the left by 4 hexadecimal digits (16 bits) followed by a 4-digit hexadecimal
node number. Block id 0x8000 appears to be a placeholder; it is defined as M N_API _BLOCK NQO, with
the node number part being 1 as expected

Dumps current event subscriptions. Output is written to ndb_node_i d_out . | og on each
data node, rather than to the cluster log on the management server.

The output lists all event subscriptions; for each subscription a header line and

» Cat egory: The cluster log category, as listed in Event Reports Generated in NDB Cluster (see also the
file st or age/ ndb/ i ncl ude/ ngmapi / ngmapi _confi g_par anet er s. h).

e Level : The event level setting (the range being 0 to 15).

2.88 DUMP 2605

Code

Symbol

Kernel Block

Description.

Sample Output.

Additional Information.

[N/A]

2605
Cnvmi Test LongSi g

CwWM

Long signal testing trigger.
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DUMP 2606

2.89 DUMP 2606

Code 2606
Symbol DunpEvent Log
Kernel Block CWM

Description.  See st or age/ ndb/ src/ kernel / bl ocks/ cnvmi / Crvni . cpp. Symbol also used in
st orage/ ndb/ src/ ngnsr v/ Ser vi ces. cpp.

Sample Output.

Additional Information.  Invoking this command with invalid arguments can cause all data nodes to

shut down.
2.90 DUMP 2607
Code 2607
Symbol Cmvmi LongSi gnal Menor ySnapshot St art
Kernel Block CwWM

Description.  See st or age/ ndb/ src/ kernel / bl ocks/ cnvmi / Crvmi . cpp. Used in testing foreign
key resource usage and node restarts.

Sample Output.

Additional Information.  [N/A]

2.91 DUMP 2608

Code 2608
Symbol Cmvmi LongSi gnal Menor ySnapshot
Kernel Block CwWM

Description.  See st or age/ ndb/ src/ kernel / bl ocks/ cnmvmi / Crvmi . cpp. Used in testing foreign
key resource usage and node restarts.

Sample Output.

Additional Information.  [N/A]

2.92 DUMP 2609

Code 2609

Symbol Cmvmi LongSi gnal Menor ySnapshot Check
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DUMP 2610

Kernel Block CwWM

Description.  See st or age/ ndb/ src/ kernel / bl ocks/ cnmvimi / Crvmi . cpp. Used in testing foreign
key resource usage and node restarts.

Sample Output.

Additional Information.  [N/A]

2.93 DUMP 2610

Code 2610
Symbol Cmvmi Set Ki | | er Wat chdog
Kernel Block CWM

Description.  Activate or deactivate the killer watchdog, which, on the next watchdog warning following
activation, shuts down the data node where it occurred. This provides a trace log which includes a signal
trace; if the node process was started with the - - cor e- f i | e option, core files are also generated when
this occurs.

Syntax: DUMP 2610 [val ue] . Use 1 for the val ue or omit val ue altogether to activate; use 0 to
deactivate.

Sample Output.  Client:

ndb_ngn» ALL DUMP 2610 1

Sendi ng dunp signal with data:
0x00000a32 0x00000001

Sendi ng dunp signal with data:
0x00000a32 0x00000001

Sendi ng dunp signal with data:
0x00000a32 0x00000001

Sendi ng dunp signal with data:
0x00000a32 0x00000001

ndb_ngn®> ALL DUMP 2610 0

Sendi ng dunp signal with data:
0x00000a32 0x00000000

Sendi ng dunp signal with data:
0x00000a32 0x00000000

Sendi ng dunp signal with data:
0x00000a32 0x00000000

Sendi ng dunp signal with data:
0x00000a32 0x00000000

Node log:
2017-08-29 13:49:02 [ndbd] | NFO -- Watchdog Kill Switch on.
2017-08-29 13:49: 15 [ ndbd] | NFO -- Watchdog Kill Switch off.

Additional Information.  Added in NDB 7.3.7 (Bug #18703922).

2.94 DUMP 2611

Code 2611

Symbol Cmvmi LongSi gnal Menor ySnapshot Check?2
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DUMP 2612

Kernel Block CwWM

Description.  See st orage/ ndb/ src/ kernel / bl ocks/ crmvmi / Cvmi . cpp. Used in testing foreign
key resource usage and node restarts.

Sample Output.

Additional Information.  [N/A]

2.95 DUMP 2612

Code 2612
Symbol Crmvmi ShowLongSi gnal Oaner shi p
Kernel Block CWM

Description.  Writes a list of owners of long signal memory to the data node log. NDB must be compiled
using NDB_DEBUG RES OMNERSHI P and W TH_NDB_DEBUG to enable this functionality.

Sample Output.

CWM :: ShowlongSi gnal Omnership. Not conpiled with NDB_DEBUG RES OANERSHI P

Additional Information.  [N/A]

2.96 DUMP 4000

Code 4000
Symbol SchemaResour ceSnapshot
Kernel Blocks DBDI CT, DBDI H, DBL(QH, DBTUP, DBTUX, TRI X

Description.  Save resource consumption.

Sample Output.

Additional Information.  [N/A]

2.97 DUMP 4001

Code 4001
Symbol SchemaResour ceChecklLeak
Kernel Block DBDI CT, DBDI H, DBLQH, DBTUP, DBTUX, TRI X

Description.  Check whether current resource consumption is the same as saved by DUVP 4000.

Sample Output.
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DUMP 5900

Additional Information.  [N/A]

2.98 DUMP 5900

Code 5900
Symbol LCPCont i nue
Kernel Block DBLH

Description.  Attempts to continue a local checkpoint that has failed due to error. NDB must be compiled
with full debugging and error insertion enabled.

Sample Output.

Additional Information.  [N/A]

2.99 DUMP 7000

Code 7000
Symbol ---
Kernel Block DBDI H

Description.  Prints information on the global checkpoint state.

Sample Output.

Node 2: ctinmer = 299072, cgcpParticipantState = 0, cgcpStatus = 0
Node 2: col d&pStatus = 0, coldGepld = 436, cnasterState = 1
Node 2: cmaster TakeOver Node = 65535, ctcCounter = 299072

Additional Information.  [N/A]

2.100 DUMP 7001

Code 7001
Symbol ---
Kernel Block DBDI H

Description.  Prints information on the current local checkpoint state.

Sample Output.

Node 2: c_lcpState. keep&i = 1
Node 2: c_lcpState.lcpStatus = 0, clcpStop&p = 1
Node 2: cgcpStartCounter = 7, cinmedi atelLcpStart = 0

Additional Information.  [N/A]

2.101 DUMP 7002

Code 7002
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DUMP 7003

Symbol ---
Kernel Block DBDI H
Description.  Shows table states during a global checkpoint.

Sample Output.

Node 2: cnoOf ActiveTables = 4, cgcpDelay = 2000
Node 2: cdi ct bl ockr ef 16384002, cfailurenr =1
Node 2: con_lineNodes 2, reference() = 16121858, creceivedfrag = 0

Additional Information.  [N/A]

2.102 DUMP 7003

Code 7003
Symbol ---
Kernel Block DBDI H

Description.  Shows state of first live node following node takeover during a global checkpoint.

Sample Output.
Node 2: cfirstAliveNode = 2, cgckptflag = 0

Node 2: cl ocal | ghbl ockref = 16187394, cl ocaltcbl ockref = 16056322, cgcpOrderBl ocked = 0
Node 2: cstarttype = 0, csystemmodes = 2, currentgcp = 438

Additional Information.  [N/A]

2.103 DUMP 7004

Code 7004
Symbol ---
Kernel Block DBDI H

Description.  Shows master state during a global checkpoint.

Sample Output.
Node 2: cnmsterdi href = 16121858, cownNodeld = 2, cnewgcp = 438

Node 2: cndbSt art ReqBl ockref = 16449538, crenui ni ngfrags = 1268
Node 2: cntrl bl ockref = 16449538, cgcpSaneCounter = 16, col dgcp = 437

Additional Information.  [N/A]

2.104 DUMP 7005

Code 7005
Symbol ---
Kernel Block DBDI H

Description.  Gets global checkpoint start positions for one or more data nodes.
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DUMP 7006

Sample Output.

2019-07-31 11:24:55 [Mynt Srvr] | NFO -- Node 5: crestartCei
2019-07-31 11:24:55 [Mynt Srvr] | NFO -- Node 6: crestartCei

43780
43780

Additional Information.  [N/A]

2.105 DUMP 7006

Code 7006
Symbol ---
Kernel Block DBDI H

Description.  Dumps master node start information for node takeover.

Sample Output.
Node 2: clcpDelay = 20, cgcpMaster TakeOverState = 0

Node 2: crmasterNodeld = 2
Node 2: cnoHot Spare = 0, c_nodeStart Master.startNode = -256, c_nodeStartMaster.wait = 0

Additional Information.  [N/A]

2.106 DUMP 7007

Code 7007
Symbol ---
Kernel Block DBDI H

Description.  Gets information for failed master node during node takeover.

Sample Output.

Node 2: c_nodeStartMaster.failN = 1
Node 2: c_nodeStartMaster. startl|nfoErrorCode = -202116109
Node 2: c_nodeStart Master. bl ockLcp = 0, c_nodeStartMaster. bl ockGep = 0

Additional Information.  [N/A]

2.107 DUMP 7008

Code 7008
Symbol ---
Kernel Block DBDI H

Description.  Dumps information about failed nodes during takeover.

Sample Output.

Node 2: cfirstDeadNode = -256, cstartPhase = 7, cnoReplicas = 2
Node 2: cwaitlLcpSr = 0

Additional Information.  [N/A]
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DUMP 7009

2.108 DUMP 7009

Code
Symbol
Kernel Block
Description.

Sample Output.

2019-07-31 11:35:08
2019-07-31 11:35:08
2019-07-31 11:35:08
2019-07-31 11:35:08

Additional Information.

2.109 DUMP 7010

Code
Symbol
Kernel Block
Description.

Sample Output.

Node 2:
Node 2:

Additional Information.

2.110 DUMP 7011

Code
Symbol
Kernel Block
Description.

Sample Output.

2019-07-31 11:45:53
2019-07-31 11:45:53
2019-07-31 11:45:53
2019-07-31 11:45:53
2019-07-31 11:45:53
2019-07-31 11:45:53
2019-07-31 11:45:53
2019-07-31 11:45:53
2019-07-31 11:45:53
2019-07-31 11:45:53
2019-07-31 11:45:53
2019-07-31 11:45:53
2019-07-31 11:45:53
2019-07-31 11:45:53

[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]

cmi nHot Spar eNodes = O,
c_bl ockCommit = 0,

[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]

[N/A]

[N/A]

7009

DBDI H

I NFO
I NFO
I NFO
I NFO

7010

DBDI H

7011

DBDI H

I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO

-- Node
-- Node
-- Node
-- Node

Dumps commit block information.

-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node

& Ep @l o1

c_lcpState. | cpStatusUpdat edPl ace = 9843,
c_bl ockCommitNo = 0O

Gets information about last restorable global checkpoint.

ccal cO dest Rest or abl eGci =
crestart Geci = 43780

ccal cO dest Rest orabl eGci = 0,
crestartGeci = 43780

43773, cnoOf NodeG oups = 1

cnoOf NodeGr oups = 1

cLcpStart =1

Dumps checkpoint and other message counter information.

c_COPY_CCl REQ Counter = [ Signal Counter: m count=0 000000000
c_COPY_TABREQ Counter = [Signal Counter: m count=0 000000000
c_UPDATE_FRAG_STATEREQ Counter = [ Signal Counter: m count=0

c_DIH SWTCH REPLI CA_REQ Counter = [Signal Counter: m count=
c_EMPTY_LCP_REQ Counter = [ Signal Counter: m count=0 0000000
c_GCP_COW T_Counter = [Si gnhal Counter: m count=0 0000000000
c_GCP_PREPARE_Counter = [ Signal Counter: m count=0 000000000
c_GCP_SAVEREQ Counter = [ Signal Counter: m count=0 000000000
c_SUB_GCP_COWPLETE_REP_Counter = [ Signal Counter: m count=0

c_| NCL_NODEREQ Count er = [ Signal Counter: m count=0 00000000
c_MASTER_GCPREQ Counter = [ Signal Counter: m count=0 0000000
c_MASTER LCPREQ Counter = [ Signal Counter: m count=0 0000000
C_START_I NFOREQ Counter = [ Signal Counter: m count=0 0000000
Cc_START_RECREQ Counter = [Signal Counter: m count=0 00000000
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DUMP 7012

2019-07-31 11:45:53 [Mnt Srvr] | NFO -- Node 5: c_STOP_ME_REQ Counter = [Signal Counter: m count=0 00000
2019-07-31 11:45:53 [Mnt Srvr] | NFO -- Node 5: c_TC CLOPSI ZEREQ Counter = [ Signal Counter: m count=0 00
2019-07-31 11:45:53 [Mnt Srvr] | NFO -- Node 5: c_TCGETOPSI ZEREQ Counter = [ Signal Counter: m count=0 00
2019-07-31 11:45:53 [Mnt Srvr] | NFO -- Node 6: c_COPY_CClI REQ Counter = [Signal Counter: m count=0 00000
2019-07-31 11:45:53 [Mnt Srvr] | NFO -- Node 6: c_COPY_TABREQ Counter = [Signal Counter: m count=0 00000
2019-07-31 11:45:53 [Mnt Srvr] | NFO -- Node 6: c_UPDATE _FRAG STATEREQ Counter = [Signal Counter: m coun
2019-07-31 11:45:53 [Mnt Srvr] | NFO -- Node 6: c_DIH SWTCH REPLI CA_ REQ Counter = [Signal Counter: m col
2019-07-31 11:45:53 [Mnt Srvr] | NFO -- Node 6: c_EMPTY_LCP_REQ Counter = [Signal Counter: m count=0 000
2019-07-31 11:45:53 [Mnt Srvr] | NFO -- Node 6: c_GCP_COW T_Counter = [Signal Counter: m count=0 000000
2019-07-31 11:45:53 [Mnt Srvr] | NFO -- Node 6: c_GCP_PREPARE Counter = [Signal Counter: m count=0 00000
2019-07-31 11:45:53 [Mnt Srvr] | NFO -- Node 6: c_GCP_SAVEREQ Counter = [Signal Counter: m count=0 00000
2019-07-31 11:45:53 [Mgnt Srvr] | NFO -- Node 6: c_SUB GCP_COWPLETE_REP_Counter = [Signal Counter: m coun
2019-07-31 11:45:53 [Mnt Srvr] | NFO -- Node 6: c_I| NCL_NODEREQ Counter = [Signal Counter: m count=0 0000
2019-07-31 11:45:53 [Mnt Srvr] | NFO -- Node 6: c_MASTER GCPREQ Counter = [Signal Counter: m count=0 000
2019-07-31 11:45:53 [Mnt Srvr] | NFO -- Node 6: c_MASTER LCPREQ Counter = [Signal Counter: m count=0 000
2019-07-31 11:45:53 [Mnt Srvr] | NFO -- Node 6: c_START_| NFOREQ Counter = [Signal Counter: m count=0 000
2019-07-31 11:45:53 [Mnt Srvr] | NFO -- Node 6: c_START_RECREQ Counter = [Signal Counter: m count=0 0000
2019-07-31 11:45:53 [Mnt Srvr] | NFO -- Node 6: c_STOP_ME_REQ Counter = [Signal Counter: m count=0 00000
2019-07-31 11:45:53 [Mnt Srvr] | NFO -- Node 6: c_TC CLOPSI ZEREQ Counter = [ Signal Counter: m count=0 00
2019-07-31 11:45:53 [Mnt Srvr] | NFO -- Node 6: c_TCGETOPSI ZEREQ Counter = [ Signal Counter: m count=0 00

Additional Information.  [N/A]

2.111 DUMP 7012

Code 7012
Symbol ---
Kernel Block DBDI H

Description.  Writes local checkpoint diagnostics to the cluster log.

Sample Output.

2019-07-31 11:39:29 [Mynt Srvr] | NFO -- Node 5: ParticipatingDlH = 0000000000000000

2019-07-31 11:39:29 [Mynt Srvr] | NFO -- Node 5: ParticipatingLQH = 0000000000000000

2019-07-31 11:39:29 [Mynt Srvr] | NFO -- Node 5: m LCP_COWPLETE_REP_Counter_DIH = [ Si gnal Counter: m coun
2019-07-31 11:39:29 [Mynt Srvr] | NFO -- Node 5: m LCP_COWPLETE_REP_Counter _LQH = [ Si gnal Counter: m coun
2019-07-31 11:39:29 [Mynt Srvr] | NFO -- Node 5: m|astLCP_COWPLETE REP_id = 12

2019-07-31 11:39:29 [Mynt Srvr] | NFO -- Node 5: m|astLCP_COWPLETE REP ref = f 60005

2019-07-31 11:39:29 [Mnt Srvr] | NFO -- Node 5: noOf LcpFragRepCQut standing: 0

2019-07-31 11:39:29 [Mnt Srvr] | NFO -- Node 5: m LAST LCP_FRAG ORD = [ Signal Counter: m count=0 0000000
2019-07-31 11:39:29 [Mynt Srvr] | NFO -- Node 5: m LCP_COWPLETE_REP_From Mast er _Received = 0

2019-07-31 11:39:29 [Mynt Srvr] | NFO -- Node 6: ParticipatingDlH = 0000000000000000

2019-07-31 11:39:29 [Mynt Srvr] | NFO -- Node 6: Participati ngLQH = 0000000000000000

2019-07-31 11:39:29 [Mynt Srvr] | NFO -- Node 6: m LCP_COWPLETE_REP_Counter_DIH = [ Signal Counter: m coun
2019-07-31 11:39:29 [Mynt Srvr] | NFO -- Node 6: m LCP_COWPLETE_REP_Counter LQH = [ Si gnal Counter: m coun
2019-07-31 11:39:29 [Mnt Srvr] | NFO -- Node 6: m|astLCP_COWPLETE REP_id = 12

2019-07-31 11:39:29 [Mnt Srvr] | NFO -- Node 6: m|astLCP_COWPLETE REP_ref = f 60005

2019-07-31 11:39:29 [Mnt Srvr] | NFO -- Node 6: noCf LcpFragRepQut standing: 0

2019-07-31 11:39:29 [Mynt Srvr] | NFO -- Node 6: m LAST LCP_FRAG ORD = [ Signal Counter: m count=0 0000000
2019-07-31 11:39:29 [Mnt Srvr] | NFO -- Node 6: m LCP_COVPLETE_REP_From Mast er _Received = 1

Additional Information.  [N/A]

2.112 DUMP 7013

Code 7013
Symbol Di hDunpLCPSt at e
Kernel Block DBDI H
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Description.  Provides basic diagnostic information regarding the local checkpoint state.

Sample Output.

2019-07-31 11:42:44 [Mynt Srvr] | NFO -- Node 5: -- Node 5 LCP STATE --
2019-07-31 11:42:44 [Mgnt Srvr] | NFO -- Node 5: IcpStatus = 0 (update place = 20271)
2019-07-31 11:42:44 [Mgnt Srvr] | NFO -- Node 5: IcpStart = 1 | cpStopCGep = 43780 keepCci = 43773 ol dest Resto
2019-07-31 11:42:44 [Mgnt Srvr] | NFO -- Node 5: immediateLcpStart = 0 nmasterLcpNodeld = 5
2019-07-31 11:42:44 [Mgnt Srvr] | NFO -- Node 5: 0 : status: 1 place: 20191
2019-07-31 11:42:44 [Mgnt Srvr] | NFO -- Node 5: 1 : status: 0 place: 20271
2019-07-31 11:42:44 [Mgnt Srvr] | NFO -- Node 5: 2 : status: 1 place: 20191
2019-07-31 11:42:44 [Mgnt Srvr] | NFO -- Node 5: 3 : status: 0 place: 20271
2019-07-31 11:42:44 [Mgnt Srvr] | NFO -- Node 5: 4 : status: 1 place: 20191
2019-07-31 11:42:44 [Mgnt Srvr] | NFO -- Node 5: 5 : status: 0 place: 20271
2019-07-31 11:42:44 [Mgnt Srvr] | NFO -- Node 5: 6 : status: 1 place: 20191
2019-07-31 11:42:44 [Mgnt Srvr] | NFO -- Node 5: 7 : status: 0 place: 20271
2019-07-31 11:42:44 [Mgnt Srvr] | NFO -- Node 5: 8 : status: 1 place: 20191
2019-07-31 11:42:44 [Mgnt Srvr] | NFO -- Node 5: 9 : status: 0 place: 20271
2019-07-31 11:42:44 [Mnt Srvr] | NFO -- Node 5: -- Node 5 LCP STATE --
2019-07-31 11:42:44 [Mynt Srvr] | NFO -- Node 6: -- Node 6 LCP STATE --
2019-07-31 11:42:44 [Mgnt Srvr] | NFO -- Node 6: IcpStatus = 0 (update place = 22131)
2019-07-31 11:42:44 [Mgnt Srvr] | NFO -- Node 6: IcpStart = 0 | cpStopCGecp = 43780 keepCeci = 0O ol dest Rest or abl
2019-07-31 11:42:44 [Mgnt Srvr] | NFO -- Node 6: inmmediateLcpStart = 0 nmasterLcpNodeld = 5
2019-07-31 11:42:44 [Mgnt Srvr] | NFO -- Node 6: 0 : status: 10 place: 21724
2019-07-31 11:42:44 [Mgnt Srvr] | NFO -- Node 6: 1 : status: 9 place: 21236
2019-07-31 11:42:44 [Mgnt Srvr] | NFO -- Node 6: 2 : status: 2 place: 18414
2019-07-31 11:42:44 [Mgnt Srvr] | NFO -- Node 6: 3 : status: 6 place: 18230
2019-07-31 11:42:44 [Mgnt Srvr] | NFO -- Node 6: 4 : status: 5 place: 844
2019-07-31 11:42:44 [Mgnt Srvr] | NFO -- Node 6: 5 : status: O place: 1767
2019-07-31 11:42:44 [Mgnt Srvr] | NFO -- Node 6: 6 : status: 0 place: 23722
2019-07-31 11:42:44 [Mgnt Srvr] | NFO -- Node 6: 7 : status: O place: O
2019-07-31 11:42:44 [Mgnt Srvr] | NFO -- Node 6: 8 : status: O place: 0O
2019-07-31 11:42:44 [Mgnt Srvr] | NFO -- Node 6: 9 : status: O place: 0O
2019-07-31 11:42:44 [Mnt Srvr] | NFO -- Node 6: -- Node 6 LCP STATE --
Additional Information.  [N/A]
2.113 DUMP 7014
Code 7014
Symbol Di hDunpLCPMast er TakeQver
Kernel Block DBDI H

Description.  Provides information about thelocal checkpoint master takeover state.

Sample Output.

2019-07-31 11:43:59 [Mnt Srvr] | NFO -- Node 5: -- Node 5 LCP MASTER TAKE OVER STATE - -

2019-07-31 11:43:59 [Mnt Srvr] | NFO -- Node 5: c_| cpMast er TakeOver State.state = 0 updat ePl ace = 23717 fail
2019-07-31 11:43:59 [Mnt Srvr] | NFO -- Node 5: c_| cpMWast er TakeOver State. mi nTableld = 0 minFragld = 0
2019-07-31 11:43:59 [Mnt Srvr] | NFO -- Node 5: -- Node 5 LCP MASTER TAKE OVER STATE - -

2019-07-31 11:44:00 [Mnt Srvr] | NFO -- Node 6: -- Node 6 LCP MASTER TAKE OVER STATE - -

2019-07-31 11:44:00 [Mnt Srvr] | NFO -- Node 6: c_| cpMaster TakeOver State.state = 0 updat ePl ace = 23717 fail
2019-07-31 11:44:00 [Mnt Srvr] | NFO -- Node 6: c_| cpMWast er TakeOver State. mi nTableld = 0 minFragld = 0
2019-07-31 11:44:00 [Mnt Srvr] | NFO -- Node 6: -- Node 6 LCP MASTER TAKE OVER STATE - -

Additional Information.  [N/A]

2.114 DUMP 7015

Code 7015
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Symbol

Kernel Block

Description.

skipped; otherwise, status information for all NDB tables is included in the output.

DBDI H

Writes table fragment status output for NDB tables to the cluster log, in order of their table
IDs. A starting table ID can optionally be specified, in which case tables having lower IDs than this are

Sample Invocation/Output.

ndb_mgn> ALL DUWP 7015 5
Sendi ng dunp si gnal
0x00001b67 0x00000005
Sendi ng dunp si gnal
0x00001b67 0x00000005

wi th data:

wi th data:

Invoking this command using the optional table ID argument gives the
following output in the management client:

This causes table 1 through table 5 to be skipped in the output written into the cluster log, as shown here:
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[ Myt Srvr]
[ Myt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Myt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Myt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Myt Srvr]
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[ Myt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Myt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Myt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]

I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
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I NFO
I NFO
I NFO
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I NFO
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I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO

Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
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Node
Node
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5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5:
5:
5
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

Tabl e 5: TabCopysSt at us:

Fragnment O:
Fragnment 1:

noLcpRepl i
noLcpRepl i

Tabl e 6: TabCopysSt at us:

Fragnment O:
Fragnment 1:

noLcpRepl i
noLcpRepl i

Tabl e 7: TabCopysSt at us:

Fragnment O:
Fragnment 1:

noLcpRepl i
noLcpRepl i

Tabl e 8: TabCopysSt at us:

Fragnment O:
Fragnment 1:

noLcpRepl i
noLcpRepl i

Tabl e 9: TabCopysSt at us:

Fragnment O:
1:

Fr agnment
Tabl e 10:
Fr agnment
Fr agnment
Tabl e 11:
Fr agnment
Fr agnment
Tabl e 12:
Fr agnment
Fr agnment

noLcpRepl i
noLcpRepl i

0 TabUpdat eStatus: 0 TabLcpStat
cas==0 O(on 5)=12(ldle) 1(on 6):
cas==0 O(on 5)=12(ldle) 1(on 6):

0 TabUpdat eStatus: 0 TabLcpStat
cas==0 O(on 5)=0(ldle) 1(on 6)=
cas==0 O(on 5)=0(ldle) 1(on 6)=

0 TabUpdat eStatus: 0 TabLcpStat
cas==0 O(on 5)=12(ldle) 1(on 6):
cas==0 O(on 5)=12(ldle) 1(on 6):

0 TabUpdat eStatus: 0 TabLcpStat
cas==0 O(on 5)=12(ldle) 1(on 6):
cas==0 O(on 5)=12(ldle) 1(on 6):

0 TabUpdat eStatus: 0 TabLcpStat
cas==0 O(on 5)=12(ldle) 1(on 6):
cas==0 O(on 5)=12(ldle) 1(on 6):

TabCopySt atus: 0 TabUpdat eStatus: O TabLcpSt a

0:
1:

noLcpRepl i
noLcpRepl i

cas==0 O(on 5)=12(ldle) 1(on 6):
cas==0 O(on 5)=12(ldle) 1(on 6):

TabCopySt atus: 0 TabUpdat eStatus: 0 TabLcpSt a

0:
1:

noLcpRepl i
noLcpRepl i

cas==0 O(on 5)=12(ldle) 1(on 6):
cas==0 O(on 5)=12(ldle) 1(on 6):

TabCopySt atus: 0 TabUpdat eStatus: 0 TabLcpSt a

0:
1:

noLcpRepl i
noLcpRepl i

Tabl e 5: TabCopysSt at us:

Fragnment O:
Fragnment 1:

noLcpRepl i
noLcpRepl i

Tabl e 6: TabCopysSt at us:

Fragnment O:
Fragnment 1:

noLcpRepl i
noLcpRepl i

Tabl e 7: TabCopysSt at us:

Fragnment O:
Fragnment 1:

noLcpRepl i
noLcpRepl i

Tabl e 8: TabCopySt at us:

Fragnment O:
Fragnment 1:

noLcpRepl i
noLcpRepl i

Tabl e 9: TabCopySt at us:

Fragnment O:
1:

Fr agnment
Tabl e 10:
Fr agnment
Fr agnment
Tabl e 11:
Fr agnment
Fr agnment

noLcpRepl i
noLcpRepl i

cas==0 O(on 5)=0(ldle) 1(on 6)=
cas==0 O(on 5)=0(ldle) 1(on 6)=

0 TabUpdat eStatus: 0 TabLcpStat
cas==0 O(on 5)=12(ldle) 1(on 6):
cas==0 O(on 5)=12(ldle) 1(on 6):

0 TabUpdat eStatus: 0 TabLcpStat
cas==0 O(on 5)=0(ldle) 1(on 6)=
cas==0 O(on 5)=0(ldle) 1(on 6)=

0 TabUpdat eStatus: 0 TabLcpStat
cas==0 O(on 5)=12(ldle) 1(on 6):
cas==0 O(on 5)=12(ldle) 1(on 6):

0 TabUpdat eStatus: 0 TabLcpStat
cas==0 O(on 5)=12(ldle) 1(on 6):
cas==0 O(on 5)=12(ldle) 1(on 6):

0 TabUpdat eStatus: 0 TabLcpStat
cas==0 O(on 5)=12(ldle) 1(on 6):
cas==0 O(on 5)=12(ldle) 1(on 6):

TabCopySt atus: 0 TabUpdat eStatus: 0 TabLcpSt a

0:
1:

noLcpRepl i
noLcpRepl i

cas==0 O(on 5)=12(ldle) 1(on 6):
cas==0 O(on 5)=12(ldle) 1(on 6):

TabCopySt atus: 0 TabUpdat eStatus: O TabLcpSt a

0:
1:

noLcpRepl i
noLcpRepl i

cas==0 O(on 5)=12(ldle) 1(on 6):
cas==0 O(on 5)=12(ldle) 1(on 6):

Tabl e 12: TabCopyStatus: 0 TabUpdateStatus: 0 TabLcpStat
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2019-07-31 11:47:29 [Mynt Srvr] | NFO -- Node 6: Fragnent O: nolLcpReplicas==0 0(on 5)=0(ldle) 1(on 6)=0(Id
2019-07-31 11:47:29 [Mgnt Srvr] | NFO -- Node 6: Fragnent 1: nolLcpReplicas==0 0(on 5)=0(ldle) 1(on 6)=0(Id

Additional Information.  Output provided by DUMP 7015 is the same as that provided by DUVP 7021,
except that the latter includes only a single table specified by table ID. For more detailed information about
the fields included in this output, see Section 2.120, “DUMP 7021".

2.115 DUMP 7016

Code 7016
Symbol Di hAI'l Al | owmNodeSt art
Kernel Block DBDI H

Description.  [Unknown]

Sample Output.

Additional Information.  [N/A]

2.116 DUMP 7017

Code 7017
Symbol Di hM nTi neBet weenLCP
Kernel Block DBDI H

Description.  Set the time to allow between local checkpoints as a number of 4-byte words, as a base-2
logarithm.

Sample Output.

ndb_ngn> ALL DUMP 7017 100
Sendi ng dunp signal wth data:
0x00001b69 0x0000000a

Sendi ng dunp signal wth data:
0x00001b69 0x0000000a

2019-07-31 14:03: 08 [ndbd] | NFO -- Reset tine between LCP to 200

Additional Information.  See the description of the Ti neBet weenLocal Checkpoi nt s data node
configuration parameter.

2.117 DUMP 7018

Code 7018
Symbol Di hMaxTi neBet weenLCP
Kernel Block DBDI H

Description.  Set the time allowed between local checkpoints to its maximum value (31).

Sample Output.
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DUMP 7019

ndb_mgn> ALL DUWP 7018
Sendi ng dunp signal wth data:
0x00001b6a 0x000000f a
Sendi ng dunp signal wth data:
0x00001b6a 0x000000f a

2019-07-31 14:07: 58 [ndbd] | NFO -- Set time between LCP to max val ue

Additional Information.  See the description of the Ti neBet weenLocal Checkpoi nt s data node
configuration parameter.

2.118 DUMP 7019

Code 7019
Symbol Di hTcSumaNodeFai | Conpl et ed
Kernel Block DBDI H, DBTC, SUVA

Description.  Write the distributed data block's view of node failure handling for a failed node (given its
node ID) into the cluster log. Execute as ALL DUVMP 7019 Fai | edNodel d.

Sample Output.

ndb_nmgm> ALL DUWP 7019 5

Sendi ng dunp signal wth data:
0x00001b6b 0x00000005

Sendi ng dunp signal wth data:
0x00001b6b 0x00000005

2019-07-31 14:15:43 [Mynt Srvr] WARNING -- Node 5: DBTC: capi Connectd osing[5]: O

2019-07-31 14:15:43 [Mnt Srvr] | NFO -- Node 5: NF Node 5 tc: 1 lgh: 1 dih: 1 dict: 1 recNODE_FAI LREP: |
2019-07-31 14:15:43 [Mnt Srvr] | NFO -- Node 5: m NF_COWLETE REP: [Signal Counter: m count=0 000000000
2019-07-31 14:15:43 [Mynt Srvr] WARNING -- Node 5: Suma 7019 5 line: O

2019-07-31 14:15:43 [Mynt Srvr] WARNING -- Node 5: c_connect ed_nodes. get(): O

2019-07-31 14:15:43 [Mynt Srvr] WARNING -- Node 5: c_fail edApi Nodes.get(): O

2019-07-31 14:15:43 [Mynt Srvr] WARNING -- Node 5: c_subscri ber_nodes.get(): 0

2019-07-31 14:15:43 [Mynt Srvr] WARNING -- Node 5: c_subscriber_per_node[5]: O

2019-07-31 14:15:43 [Mynt Srvr] WARNING -- Node 6: DBTC: capi Connectd osing[5]: O

2019-07-31 14:15:43 [Mnt Srvr] | NFO -- Node 6: NF Node 5 tc: 1 lgh: 1 dih: 1 dict: 1 recNODE_FAI LREP: |
2019-07-31 14:15:43 [Mnt Srvr] | NFO -- Node 6: mNF_COWLETE REP: [Signal Counter: m count=0 000000000
2019-07-31 14:15:43 [Mynt Srvr] WARNING -- Node 6: Suma 7019 5 line: O

2019-07-31 14:15:43 [Mynt Srvr] WARNING -- Node 6: c_connect ed_nodes. get(): O

2019-07-31 14:15:43 [Mynt Srvr] WARNING -- Node 6: c_fail edApi Nodes.get(): O

2019-07-31 14:15:43 [Mynt Srvr] WARNING -- Node 6: c_subscri ber_nodes.get(): 0

2019-07-31 14:15:43 [Mynt Srvr] WARNING -- Node 6: c_subscriber_per_node[5]: O

Additional Information.  [N/A]

2.119 DUMP 7020

Code 7020
Symbol ---
Kernel Block DBDI H

Description.  This command provides general signal injection functionality. Two additional arguments
are always required:

1. The number of the signal to be sent
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DUMP 7021

2. The number of the block to which the signal should be sent

In addition some signals permit or require extra data to be sent.

Sample Output.

Additional Information.  [N/A]

2.120 DUMP 7021

Code 7021
Symbol ---
Kernel Block DBDI H
Description.

Writes table fragment status information for a single NDB table to the cluster log. DUVP

7015 is the same is this command, except that DUVP 7015 logs the information for multiple (or all) NDB

tables.

The table to obtain information for is specified by table ID. You can find the ID for a given table in the

output of ndb_show t abl es, as shown here:

$> ndb_show_t abl es

id type state | oggi ng dat abase

29 O der edl ndex Onl i ne No sys def
1 I ndexTri gger Onl i ne -

3 I ndexTri gger Onl i ne -

8 User Tabl e Online  Yes nysql def
5 I ndexTri gger Onl i ne -

13 O der edl ndex Onl i ne No sys def
10 User Tabl e Online  Yes test def
27 User Tabl e Online  Yes © def

Sample Invocation/Output.

schema nanme

PRI MARY
NDB$! NDEX_11_CUSTOM
NDB$! NDEX_15_CUSTOM

NDB$BLOB_7_3

NDB$I NDEX 28 CUSTOM
PRI MARY

nl

tl

Using the table ID for table n1 found in the ndb_show t abl es sample

output shown previously (and highlighted therein), an invocation of this command might look like this when

running ndb_ngmin the system shell:

$> ndb_ngm -e ' ALL DUWMP 7021 10'

Connected to Managenent Server at: |ocal host: 1186
Sendi ng dunp signal wth data:

0x00001b67 0x0000000a

Sendi ng dunp signal wth data:

0x00001b67 0x0000000a

This writes the following output to the cluster log:

2016-07-21 12:12:11 [Mgnt Srvr] | NFO -- Node 5: Table 10:
2016-07-21 12:12:11 [Mgnt Srvr] | NFO -- Node 5 Fr agment
2016-07-21 12:12:11 [Mgnt Srvr] | NFO -- Node 5 Fr agment
2016-07-21 12:12:11 [Mgnt Srvr] | NFO -- Node 6: Table 10:
2016-07-21 12:12:11 [Mgnt Srvr] | NFO -- Node 6 Fr agment
2016-07-21 12:12:11 [Mgnt Srvr] | NFO -- Node 6: Fragnent
2016-07-21 12:12:11 [Mgnt Srvr] | NFO -- Node 7: Table 10:
2016-07-21 12:12:11 [Mgnt Srvr] | NFO -- Node 7: Fragnent
2016-07-21 12:12:11 [Mgnt Srvr] | NFO -- Node 7 Fr agment
2016-07-21 12:12:11 [Mgnt Srvr] | NFO -- Node 8: Table 10:
2016-07-21 12:12:11 [Mgnt Srvr] | NFO -- Node 8 Fr agment
2016-07-21 12:12:11 [Mgnt Srvr] | NFO -- Node 8 Fr agment

TabCopySt at us: 0 TabUpdat eStatus: O TabLcpStat us:
0: noLcpReplicas==0 O0(on 5)=59(ldle) 1(on 6)=59(
1: nolLcpReplicas==0 O0(on 6)=59(1dle) 1(on 5)=59(
TabCopySt at us: 0 TabUpdat eStatus: O TabLcpStatus:
0: noLcpReplicas==0 O0(on 5)=59(ldle) 1(on 6)=59(
1: nolLcpReplicas==0 O0(on 6)=59(1dle) 1(on 5)=59(
TabCopySt at us: 0 TabUpdat eStatus: O TabLcpStat us:
0: noLcpReplicas==0 O0(on 5)=59(ldle) 1(on 6)=59(
1: nolLcpReplicas==0 O0(on 6)=59(1dle) 1(on 5)=59(
TabCopySt at us: 0 TabUpdat eStatus: O TabLcpStatus:
0: noLcpReplicas==0 O0(on 5)=59(ldle) 1(on 6)=59(
1: nolLcpReplicas==0 O0(on 6)=59(1dle) 1(on 5)=59(
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DUMP 7022

Additional Information.  More information about each of the fields written by DUMP 7021 into the
cluster log is shown in the next few paragraphs. The enumerations are defined as properties of structure
TabRecor d in st or age/ ndb/ sr ¢/ ker nel / bl ocks/ dbdi h/ Dbdi h. hpp.

TabCopy St at us (table copy status) takes one of the following values: 0: CS_| DLE, 1:

CS_SR PHASE1_READ PAGES, 2: CS_SR PHASE2_READ TABLE, 3: CS_SR_PHASE3_COPY_TABLE,
4: CS_REMOVE_NODE, 5: CS_LCP_READ TABLE, 6: CS_COPY_TAB_REQ 7: CS_COPY_NCDE_STATE,
8: CS_ADD TABLE_MASTER, 9: CS_ADD TABLE_SLAVE, 10: CS_| NVALI DATE_NCDE_LCP, 11:
CS_ALTER TABLE, 12: CS_COPY_TO SAVE, 13: CS_GET_TABI NFO.

TabUpdat eSt at us (table update status) takes one of the following values: 0: US | DLE,
1: US_LOCAL_CHECKPO NT, 2: US_LOCAL_CHECKPO NT_QUEUED, 3: US_REMOVE_NODE,
4: US_COPY_TAB_REQ 5: US_ADD TABLE_MASTER, 6: US_ADD TABLE_SLAVE, 7:

US_| NVALI DATE_NODE_LCP, 8: US_CALLBACK.

TabLcpSt at us (table local checkpoint status) takes one of the following values: 1: TLS_ACTI VE, 2:
TLS_WRI TI NG_TO _FI LE, 3: TLS_COVPLETED.

Table fragment information is also provided for each node. This is similar to what is shown here:
Node 5: Fragnent O: nolLcpReplicas==0 O0(on 5)=59(Idle) 1(on 6)=59(Idl e)

The node and fragment are identified by their IDs. noLcpRepl i cas represents the number of fragment
replicas remaining to be checkpointed by any ongoing LCP. The remainder of the line has the format
shown here:

replica_id(on node_id)=lcp_id(status)

replica id,node_id,andl cp_id are the IDs of, respectively, the fragment replica, node, and local
checkpoint. st at us is always one of | dl e or Ongoi ng.

2.121 DUMP 7022

Code 7022
Symbol ---
Kernel Block DBDI H

Description.  Causes a cluster shutdown in the event of a GCP stop.

Sample Output.

Additional Information.  [N/A]

2.122 DUMP 7023

Code 7023
Symbol ---
Kernel Block DBDI H

Description.  Dumps all active takeovers.

Sample Output.




DUMP 7024

ndb_mgnm> ALL DUWP 7023 1

Sendi ng dunp signal wth data:
0x00001b6f 0x00000001

Sendi ng dunp signal wth data:
0x00001b6f 0x00000001

2019-07-31 16:56:23 [Mynt Srvr] | NFO -- Node 5: TakeOverPtr(1) starting: 4294967040 flags: OxO ref: 0Ox0, da
2019-07-31 16:56:23 [Mynt Srvr] | NFO -- Node 5: slaveState: 0 masterState: 0
2019-07-31 16:56:23 [Mynt Srvr] | NFO -- Node 5: restorableCci: 0 startCci: 0 tab: 4294967040 frag: 42949670
2019-07-31 16:56:23 [Mynt Srvr] | NFO -- Node 6: TakeOverPtr(1) starting: 4294967040 flags: OxO ref: 0Ox0, da
2019-07-31 16:56:23 [Mynt Srvr] | NFO -- Node 6: slaveState: 0 masterState: 0
2019-07-31 16:56:23 [Mynt Srvr] | NFO -- Node 6: restorableCci: 0O startCci: 0O tab: 4294967040 frag: 42949670

Additional Information.  [N/A]

2.123 DUMP 7024

Code 7024
Symbol ---
Kernel Block DBDI H

Description.  Checks whether an add fragment failure was cleaned up. Likely to cause node failure, so
strongly not recommended for use in production.

Sample Output.

Additional Information.  Added in NDB 7.3.6. (Bug #18550318)

2.124 DUMP 7026

Code 7026
Symbol Di hSet GcpSt opVal s
Kernel Block DBDI H

Description.  Allows setting of GCP stop thresholds.

Sample Output.

ndb_ngm> ALL DUMP 7026 1 10000
Sendi ng dunp signal wth data:
0x00001b72 0x00000001 0x00002710
Sendi ng dunp signal wth data:
0x00001b72 0x00000001 0x00002710

2019-07-31 17:04: 40 [ndbd] | NFO -- Changing GCP_SAVE max_lag_mllis fromO to 10000

Additional Information.  [N/A]

2.125 DUMP 7027

Code 7027

Symbol D hStall LepStart
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DUMP 7032

Kernel Block DBDI H
Description.  Causes a local checkpoint to stall. Used for testing of LCP issues.

Usage. This command requires an additional argument 91919191 for activation. For example, to
initiate an LCP stall on all nodes, execute the DUMP command shown here:

ALL DUWP 7027 91919191

To clear the stall and resume normal operation, invoke DUVP 7027 with any argument other than
91919191 (or even no additional argument at all).

Additional Information.  Added in NDB 7.3.19, 7.4.17, and 7.5.8. (Bug #26661468)

2.126 DUMP 7032

Code 7032
Symbol Di hDunpPageRecl nf o
Kernel Block DBDI H

Description.  Dumps all page record information.

Sample Output.

MAX_CONCURRENT LCP_TAB DEF_FLUSHES 4
MAX_CONCURRENT DI H TAB_DEF_OPS 6
MAX_CRASHED REPLI CAS 8
MAX_LCP_STORED 3

MAX_REPLI CAS 4

MAX_NDB_PARTI Tl ONS 2048

PACK_REPL| CAS_WORDS 32
PACK_FRAGVENT_WORDS 262
PACK_TABLE_WORDS 536586
PACK_TABLE_PAGE_WORDS 2016
PACK_TABLE_PAGES 267

ZPAGEREC 1602

Total bytes : 13129992

LCP Tab def wite ops inUse O queued O
Pages in use 0/ 1602

Additional Information.  [N/A]

2.127 DUMP 7033

Code 7033
Symbol Di hFr agnent sPer Node
Kernel Block DBDI H

Description.  Prints the number of fragments on one or more data nodes. No arguments other than the
node ID are used.

Sample Output.  Output from ALL DUMP 7033 on an NDB Cluster with two data nodes and
NoOr Repl i cas=2:

2014-10-13 19:07: 44 [Mynt Srvr] | NFO -- Node 5: Fragnments per node
2014-10-13 19:07: 44 [Mynt Srvr] | NFO -- Node 6: Fragments per node
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DUMP 7034

Additional Information.

2.128 DUMP 7034

Code

Symbol

Kernel Block

Description.

7034

Added in NDB 7.4.

Di hDi spl ayPauseSt at e

DBDI H

Writes information about any paused local checkpoints to the cluster log.

Sample Output.

2019-07- 31
2019-07- 31
2019-07- 31
2019-07- 31
2019-07- 31
2019-07- 31
2019-07- 31
2019-07- 31
2019-07- 31
2019-07- 31
2019-07- 31
2019-07- 31
2019-07- 31
2019-07- 31
2019-07- 31
2019-07- 31

Additional Information.

17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:

40:
40:
40:
40:
40:
40:
40:
40:
40:
40:
40:
40:
40:
40:
40:
40:

13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13

2.129 DUMP 7080

Code

Symbol

Kernel Blocks

Description.

[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]

[N/A]

I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO

7080

-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node
-- Node

Pause LCP ref: f60005, is_|cp_paused O, c_dequeue_|cp_rep_o
c_pause_| cp_master_state: 0, c_old_node_waiting_for_|cp_end
c_queued_| cp_conpl ete_rep: 0, c_lcp_id_paused: 4294967040
c_last_id_|Icp_conplete_rep: 12 c_l cp_runs_wi th_pause_suppor
c_lcp_id_while_copy_neta_data: 4294967040, c_pause_|lcp_star
c_PAUSE_LCP_REQ Counter: [Signal Counter: m count=0 00000000
c_FLUSH LCP_REP_REQ Counter: [Signal Counter: m count=0 0000
c_lcpState. mpartici pati ngLQH: 0000000000000000
C_pause_partici pants: 0000000000000000

Pause LCP ref: f60005, is_|cp_paused O, c_dequeue_|cp_rep_o
c_pause_| cp_master_state: 0, c_old_node_waiting_for_|cp_end
c_queued_| cp_conpl ete_rep: 0, c_lcp_id_paused: 4294967040
c_last_id_|Icp_conplete_rep: 12 c_l cp_runs_wi th_pause_suppor
c_lcp_id_while_copy_neta_data: 4294967040, c_pause_|l cp_star
c_PAUSE_LCP_REQ Counter: [Signal Counter: m count=0 00000000
c_FLUSH LCP_REP_REQ Counter: [Signal Counter: m count=0 0000

Enabl eUndoDel ayDat aWite

DBACC, DBDI H, DBTUP

Causes a local checkpoint to be performed.

Sample Output.

2019-07- 31 17:48: 43 [ Mynt Srvr]
2019-07- 31 17: 48: 45 [ Mynt Srvr]
2019-07- 31 17: 48: 47 [ Mynt Srvr]
2019-07- 31 17:48: 47 [ Mynt Srvr]

Additional Information.

2.130 DUMP 7090

Code

Symbol

Kernel Block

[N/A]

I NFO
I NFO
I NFO
I NFO

7090

-- Node
-- Node
-- Node
-- Node

Local checkpoint 13 started. Keep GCI = 43780 ol dest restor
LDM 1) : Conpleted LCP, #frags = 18 #records = 0, #bytes =0
LDM 1) : Conpleted LCP, #frags = 18 #records = 0, #bytes =0
Local checkpoint 13 conpl et ed

Di hSet Ti mreBet weenGecp

DBDI H
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DUMP 7099

Description.  Sets the time between global checkpoints to the specified number of milliseconds. With
no argument, sets this interval to the configured value of Ti neBet weend obal Checkpoi nt s (default is
2000 milliseconds).

Sample Output.

ndb_mgn> ALL DUWMP 7090
Sendi ng dunp signal with data

0x00001bb2

Sendi ng dunp signal with data

0x00001bb2

2019-07-31 18: 03: 36 [ndbd] | NFO -- Setting time between gcp : 2000

ndb_ngm> ALL DUMP 7090 10000
Sendi ng dunp signal with data
0x00001bb2 0x00002710

Sendi ng dunp signal with data
0x00001bb2 0x00002710

2019-07-31 18:08: 01 [ndbd] | NFO -- Setting time between gcp : 10000

Additional Information.  [N/A]

2.131 DUMP 7099

Code 7099
Symbol Di hStartLcpl medi ately
Kernel Block DBDI H

Description.  Can be used to trigger an LCP manually.

Sample Output. In this example, node 2 is the master node and controls LCP/GCP synchronization for
the cluster. Regardless of the node_i d specified, only the master node responds:

Node 2: Local checkpoint 7 started. Keep GCl = 1003 ol dest restorable GCl = 947
Node 2: Local checkpoint 7 conpl eted

Additional Information.  You may need to enable a higher logging level using the CLUSTERLOG
ndb_nmgmclient command to have the checkpoint' completion reported, as shown here:

ndb_ngngt; ALL CLUSTERLOG CHECKPO NT=8

2.132 DUMP 8004

Code 8004
Symbol ---
Kernel Block SUMVA

Description.  Dumps information about subscription resources.

Sample Output.

Node 2: Summ: c_subscri berPool size: 260 free: 258
Node 2: Sunmm: c_tabl ePool size: 130 free: 128
Node 2: Summ: c_subscriptionPool size: 130 free: 128
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DUMP 8005

Node 2: Suma: c_syncPool size: 2 free: 2

Node 2: Suma: c_dataBufferPool size: 1009 free: 1005

Node 2: Suma: c_netaSubscribers count: 0

Node 2: Suma: c_renpveDat aSubscribers count: 0

Additional Information.  When subscri ber Pool ... free becomes and stays very low relative
to subscri ber Pool ... size,itisoften a good idea to increase the value of the MaxNoCf Tabl es

configuration parameter (subscri ber Pool =2 * MaxNoCf Tabl es). However, there could also be a
problem with API nodes not releasing resources correctly when they are shut down. DUMP 8004 provides
a way to monitor these values.

2.133 DUMP 8005

Code 8005
Symbol ---
Kernel Block SUVA

Description.  [Unknown]

Sample Output.

Node 2: Bucket 0 10-0 switch gci: O nmax_acked_gci: 2961 max_gci: O tail: -256 head: -256
Node 2: Bucket 1 00-0 switch gci: O max_acked_gci: 2961 max_gci: O tail: -256 head: -256

Additional Information.  [N/A]

2.134 DUMP 8010

Code 8010
Symbol ---
Kernel Block SUVA

Description.  Writes information about all subscribers and connected nodes to the cluster log.

Sample Output.  In this example, node 1 is a management node, nodes 2 and 3 are data nodes, and
nodes 4 and 5 are SQL nodes (which both act as replication sources).

2010-10-15 10: 08:33 [Mynt Srvr] | NFO -- Node 2: c_subscriber_nodes: 000000000000000000000000000000000000000
2010-10-15 10: 08:33 [Mynt Srvr] | NFO -- Node 2: c_connected_nodes: 0000000000000000000000000000000000000000
2010-10-15 10: 08:33 [Mynt Srvr] | NFO -- Node 3: c_subscriber_nodes: 000000000000000000000000000000000000000
2010-10-15 10: 08:33 [Mynt Srvr] | NFO -- Node 3: c_connected_nodes: 0000000000000000000000000000000000000000

For each data node, this DUMP command prints two hexadecimal numbers. These are representations of
bitfields having one bit per node ID, starting with node ID 0O for the rightmost bit (0x01).

The subscriber nodes bitmask (c_subscri ber _nodes) has the significant hexadecimal digits 30

(decimal 48), or binary 110000, which equates to nodes 4 and 5. The connected nodes bitmask
(c_connect ed_nodes) has the significant hexadecimal digits 32 (decimal 50). The binary representation
of this number is 110010, which has 1 as the second, fifth, and sixth digits (counting from the right), and so
works out to nodes 1, 4, and 5 as the connected nodes.

2.135 DUMP 8011

Code 8011
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DUMP 8012

Symbol

Kernel Block

Description.

SUVA

Writes information to the cluster log about all subscribers in the cluster. When using this
information, you should keep in mind that a table may have many subscriptions, and a subscription may
have more than one subscriber. The output from DUMP 8011 includes the following information:

» For each table: The table ID, version number, and total number of subscribers

» For each subscription to a given table: The subscription ID

» For each subscriber belonging to a given subscription: The subscriber ID, sender reference, sender data,
and subscription 1D

Sample Output.

Sunday 01
Sunday 01
Sunday 01
Sunday 01
Sunday 01
Sunday 01
Sunday 01
Sunday 01
Sunday 01
Sunday 01
Sunday 01
Sunday 01
Sunday 01
Sunday 01
Sunday 01
Sunday 01

(From cluster log:)

Novenber
Novenber
Novenber
Novenber
Novenber
Novenber
Novenber
Novenber
Novenber
Novenber
Novenber
Novenber
Novenber
Novenber
Novenber
Novenber

2.136 DUMP 8012

Code

Symbol

Kernel Block

Description.

2015 13:17
2015 13:17:
2015 13:17:
2015 13:17
2015 13:17:
2015 13:17:
2015 13:17
2015 13:17:
2015 13:17:
2015 13:17
2015 13:17:
2015 13:17:
2015 13:17
2015 13:17:
2015 13:17:
2015 13:17

131 [ MgnSrvr]

31 [ Mynrvr]
31 [ Mynrvr]

131 [ MgnSrvr]

31 [ Mynrvr]
31 [ Mynrvr]

131 [ MgnSrvr]

31 [ Mynrvr]
31 [ Mynrvr]

131 [ MgnSrvr]

31 [ Mynrvr]
31 [ Mynrvr]

131 [ MgnSrvr]

31 [ Mynrvr]
31 [ Mynrvr]

131 [ MgnSrvr]

8012

SUNVA

I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO

-- Node 1: -- Starting dunp of subscribers --

-- Node 1: Table: 2 ver: 4294967040 #n: 1 (ref, data, sul
-- Node 1: [ 80010004 24 0 ]

-- Node 1: Table: 3 ver: 4294967040 #n: 1 (ref, data, sul
-- Node 1: [ 80010004 28 1 ]

-- Node 1: Table: 4 ver: 4294967040 #n: 1 (ref, data, sul
-- Node 1: [ 80020004 24 2 ]

-- Node 1: -- Ending dunp of subscribers --

-- Node 2: -- Starting dunp of subscribers --

-- Node 2: Table: 2 ver: 4294967040 #n: 1 (ref, data, sul
-- Node 2: [ 80010004 24 0 ]

-- Node 2: Table: 3 ver: 4294967040 #n: 1 (ref, data, sul
-- Node 2: [ 80010004 28 1 ]

-- Node 2: Table: 4 ver: 4294967040 #n: 1 (ref, data, sul
-- Node 2: [ 80020004 24 2 ]

-- Node 2: -- Ending dunp of subscribers --

Data about subscribers including state data. When using this information, you should keep
in mind that a table may have many subscriptions, and a subscription may have more than one subscriber.

Sample Output.

2024-10-31
2024-10-31
2024-10-31
2024-10-31
2024-10-31
2024-10-31
2024-10-31
2024-10-31
2024-10-31
2024-10-31
2024-10-31
2024-10-31
2024-10-31
2024-10-31
2024-10-31

09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:
09:

53:
53:
53:
53:
53:
53:
53:
53:
53:
53:
53:
53:
53:
53:
53:

45
45
45
45
45
45
45
45
45
45
45
45
45
45
45

[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]
[ Mynt Srvr]

I NFO - -
I NFO - -
I NFO - -
I NFO - -
I NFO - -
I NFO - -
I NFO - -
I NFO - -
I NFO - -
I NFO - -
I NFO - -
I NFO - -
I NFO - -
I NFO - -
I NFO - -

Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node

-- Starting dunp of subscribers --

Subcription O id: 0x00000001 key: 0x00010001 state: def|
trigger state: defined options: [ reportall reportsub:
tablePtr: O tableld: 4 schenmaVersion: 0x00000001 stat
Subscri ber [ 80030096 24 0 ]

Subscri ber [ 80030097 24 0 ]

Subcription 1 id: 0x00000002 key: 0x00010002 state: def|
trigger state: defined options: [ reportall noreport d
tablePtr: 1 tableld: 5 schenmaVersion: 0x00000001 stat
Subscri ber [ 80030096 28 1 ]

Subscri ber [ 80030097 28 1 ]

Subcription 2 id: 0x00000003 key: 0x00010003 state: def|
trigger state: defined options: [ reportall ]
tablePtr: 2 tableld: 6 schemaVersion: 0x00000001 stat
Subscri ber [ 80030096 32 2 ]
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DUMP 8013

2024-10-31 09:53:45 [Mgnt Srvr] | NFO -- Node 1

Additional Information. See DUMP 8011.

2.137 DUMP 8013

Subscriber [ 80030097 32 2 ]

Code 8013

Symbol ---

Kernel Block SUVA

Description.  Writes a dump of all lagging subscribers to the cluster log.

Sample Output.
executed on a 4-node cluster:

2013- 05- 27 13:59: 02 [Mynt Srvr] | NFO -- Node 5:
2013- 05- 27 13:59: 02 [Mynt Srvr] | NFO -- Node 5:
2013- 05- 27 13:59: 02 [Mynt Srvr] | NFO -- Node 5:
2013- 05- 27 13:59: 02 [Mynt Srvr] | NFO -- Node 5:
2013- 05- 27 13:59: 02 [Mynt Srvr] | NFO -- Node 6:
2013- 05- 27 13:59: 02 [Mynt Srvr] | NFO -- Node 6:
2013- 05- 27 13:59: 02 [Mynt Srvr] | NFO -- Node 6:
2013- 05- 27 13:59: 02 [Mynt Srvr] | NFO -- Node 7:
2013- 05- 27 13:59: 02 [Mynt Srvr] | NFO -- Node 7:
2013- 05- 27 13:59: 02 [Mynt Srvr] | NFO -- Node 7:
2013- 05- 27 13:59: 02 [Mynt Srvr] | NFO -- Node 8:
2013- 05- 27 13:59: 02 [Mynt Srvr] | NFO -- Node 8:
2013- 05- 27 13:59: 02 [Mynt Srvr] | NFO -- Node 8:

Additional Information.  [N/A]

2.138 DUMP 9800

Code 9800
Symbol DunpTsman
Kernel Block TSVAN
Description.

enabled in the build. Removed in NDB 7.5.

Sample Output.

Additional Information.  [N/A]

2.139 DUMP 9801

Code 9801

Symbol [ TsMan + 1]
Kernel Block TSVAN
Description.

This example shows what is written to the cluster log after ALL DUVMP 8013 is

-- Starting dunp of pending subscribers --

Hi ghest epoch 1632087572485, ol dest epoch 1632087572485
-- End dunp of pending subscribers --

Reenabl e event buffer

-- Starting dunp of pending subscribers --

Hi ghest epoch 1632087572486, ol dest epoch 1632087572486
-- End dunp of pending subscribers --

-- Starting dunp of pending subscribers --

Hi ghest epoch 1632087572486, ol dest epoch 1632087572486
-- End dunp of pending subscribers --

-- Starting dunp of pending subscribers --

Hi ghest epoch 1632087572486, ol dest epoch 1632087572486
-- End dunp of pending subscribers --

OBSOLETE. In NDB 7.3 and 7.4, this causes data node failure unless VM TRACE is

OBSOLETE. Dumps page counts for the indicated table ID, file, page, and bits. In NDB

7.3 and 7.4, this causes data node failure unless VM TRACE is enabled in the build. Removed in NDB 7.5.
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Sample Output.

Additional Information.  [N/A]

2.140 DUMP 9988

Code 9988
Symbol ---
Kernel Block TRPNVAN

Description.  Block send to indicated data node.

2.141 DUMP 9989

Code 9989
Symbol ---
Kernel Block TRPVAN

Description.  Unblock send to indicated data node.

2.142 DUMP 9992

Code 9992
Symbol ---
Kernel Block QVER

Description.  Cause a data node (or all data nodes if ALL is used) to ignore signals from the specified
SQL node or nodes. Argument list is a space-separated list of one or more SQL node IDs.

2.143 DUMP 9993

Code 9993
Symbol ---
Kernel Block QVER

Description.  Release a signal block on one or more data nodes that was set using DUVP 9992.

2.144 DUMP 10000

Code 10000
Symbol DunpLgman
Kernel Block LGVAN

Description.  Defined but not currently used.
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Sample Output.

Additional Information.  [N/A]

2.145 DUMP 10001

Code 10001
Symbol LgmanDunpUndoSt at eCl ust er Log
Kernel Block LGVAN

Description.  [Unknown]

Sample Output.

Additional Information.  Added in NDB 7.3.19, 7.4.17, and 7.5.8. (Bug #26365433)

2.146 DUMP 10002

Code 10002
Symbol LgmanDunpUndoSt at eLocal Log
Kernel Block LGVAN

Description.  [Unknown]

Sample Output.

Additional Information.  Added in NDB 7.3.19, 7.4.17, and 7.5.8. (Bug #26365433)

2.147 DUMP 10003

Code 10003
Symbol LgmanCheckCal | backsC ear
Kernel Block LGVAN

Description.  [Unknown]

Sample Output.

Additional Information.  Added in NDB 7.3.19, 7.4.17, and 7.5.8. (Bug #26365433)

2.148 DUMP 11000

Code 11000
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Symbol DunpPgman
Kernel Block ---
Description.  Defined, but currently unused.

Sample Output.

Additional Information.  [N/A]

2.149 DUMP 11001

Code 11001
Symbol DunpPgman
Kernel Block ---

Description.  Defined, but currently unused.

Sample Output.

Additional Information.  [N/A]

2.150 DUMP 12001

Code 12001
Symbol TuxLogToFi |l e
Kernel Block DBTUX

Description.  [Unknown]

Sample Output.

Additional Information.  [N/A]

2.151 DUMP 12002

Code 12002
Symbol TuxSet LogFl ags
Kernel Block DBTUX

Description.  [Unknown]

Sample Output.
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Additional Information.  [N/A]

2.152 DUMP 12009

Code 12009
Symbol TuxMet aDat aJunk
Kernel Block DBTUX

Description.  Kills data node.

Sample Output.

Ti me: Sunday 01 Novenber 2015 - 19:49:59

Status: Tenporary error, restart node

Message: Error OS signal received (Internal error, programm ng error or
m ssing error nessage, please report a bug)
Error: 6000

Error data: Signal 6 received; Aborted

Error object: nmin.cpp

Program ./libexec/ ndbd

Pid: 13784

Trace: /usr/local/nmysqgl/cluster/ndb_2 trace.log.1
Version: Version 5.6.27-ndb-7.4.8

Additional Information.  [N/A]

2.153 DUMP 103003

Code 103003
Symbol Cmvmi Rel ayDunpSt at eOrd
Kernel Block CwWM

Description.  Sends a DUMP command using another node. The syntax is shown here, and explained in
the paragraph following:

node_i d DUMP 103003 ot her_node_id dunp_cnd_no [args]

node_i d is the ID of the node on which the command is issued (as usual). ot her _node_i d is the ID of
the node where the command is actually executed. dunp_cnd_no is the number of the DUVMP command
to be executed on the other node; ar gs represents any additional arguments required by that DUVP
command.

Sample Output.  (Output is dependent on the command that is sent.)
Additional Information.  This command is particularly useful because it can be employed to send
a DUMP command to an API node, since API nodes are connected to data nodes only, and not to the

management server.

This command was added in NDB 8.0.

2.154 DUMP 103004

Code 103004
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Symbol Cmvmi Dumy
Kernel Block CWM

Description.  Logs a Cnvii SendDunmy Si gnal signal sent using DUVP 103005 in the event logger.
Includes information about the size of the signal, number and sizes of signal sections, and the node which
sent it. Syntax is shown here:

node_id DUVP 103004 to_id from.id padding frag_size sections lengthl [length2 ..]
Arguments are described in the following list:

» node_i d: ID if the node where the command is executed

» to_i d: node ID of the destination of the signal

o from.i d: node ID of the signal's origin

* paddi ng: padding size

« frag_si ze: fragment size

e secti ons: number of sections

I engt h1[, | engt h2][, ...]: lengths of each of the sections

Sample Output.

Additional Information.  Added in NDB 8.0.

2.155 DUMP 103005

Code 103005
Symbol Cnvm SendDunmy
Kernel Block CwM

Description.  Sends a Cmvmi SendDunmy Si gnal having a given size and sections to the specified
node. This is used to verify that messages with certain signal sizes and sections can be sent and received
—this is also recorded by the event logger. The resulting log entry should be matched with that generated
when receiving DUVP 103004 (see same). Syntax is shown here:

node_id DUMP 103005 to_id from.id padding frag_size sections lengthl [l ength2 ..]
Arguments are described in the following list:

e node_i d: ID of the node where the command is executed

» to_i d: node ID of the destination of the signal

» from.i d: node ID of the signal's origin

* paddi ng: padding size

e frag_si ze: fragment size

79



DUMP 13000

* secti ons: number of sections
* | engt h1[, | engt h2][, ...]: lengths of each of the sections

Sample Output.

Additional Information.  Added in NDB 8.0.

2.156 DUMP 13000

Code 13000
Symbol DunpBackup
Kernel Block BACKUP

Description.  Prints backup counts to the cluster log.

Sample Output.

2019-08-01 14:10: 02 [Mnt Srvr] | NFO -- Node 5: Conpressed Backup: O
2019-08-01 14:10: 02 [Mynt Srvr] | NFO -- Node 5: Conpressed LCP: O
2019-08-01 14:10: 02 [Mnt Srvr] | NFO -- Node 6: Conpressed Backup: O
2019-08-01 14:10: 02 [Mnt Srvr] | NFO -- Node 6: Conpressed LCP: O
Additional Information.  [N/A]

Code 130001

Symbol DunpBackupSet Conpr essed

Kernel Block BACKUP

Description.  Prints information about compressed backups to the cluster log.

Sample Output.

2019-08-01 14:12:43 [Mynt Srvr] | NFO -- Node 5: Conpressed Backup: 113871480
2019-08-01 14:12:43 [Mynt Srvr] | NFO -- Node 6: Conpressed Backup: 16121861

Additional Information.  [N/A]

2.158 DUMP 13002

Code 13002
Symbol DunpBackupSet Conpr essedLCP
Kernel Block BACKUP

Description.  Writes information about compressed local checkpoints to the cluster log.

Sample Output.
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2019-08-01 14:15:39 [Mnt Srvr] | NFO -- Node 5: Conpressed LCP: 498009319
2019-08-01 14:15:39 [Mnt Srvr] | NFO -- Node 6: Conpressed LCP: 535883936

Additional Information.  [N/A]

2.159 DUMP 13003

Code 13003
Symbol BackupErrorlnsert
Kernel Block BACKUP

Description.  Sets a given backup error to the indicated value.

Sample Output.

ndb_nmgn> ALL DUMP 13003 32 1
Sendi ng dunp signal wth data:
0x000032ch 0x00000020 0x00000001
Sendi ng dunp signal wth data:
0x000032ch 0x00000020 0x00000001

BACKUP: setting error 32, 1

Additional Information.  [N/A]

2.160 DUMP 14000

Code 14000
Symbol DunpDbi nf o
Kernel Block DBl NFO

Description.  Defined, but currently unused.

Sample Output.

Additional Information.  [N/A]

2.161 DUMP 14001

Code 14001
Symbol Dbi nf oLi st Tabl es
Kernel Block DBI NFO

Description.  Lists tables in the ndbi nf o information database in the data node log. Each table is listed
in the formatt abl e id, table nane.

Sample Output.

--- BEG N NDB$I NFO. TABLES - - -
0, t abl es
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1, col ums

2, test

3, pool s

4,transporters

5, | ogspaces

6, | ogbuffers

7, resources

8, counters

9, nodes

10, di skpagebuf f er

11, t hr eadbl ocks

12, t hr eadst at

13, transacti ons

14, oper ati ons

15, menber shi p

16, di ct _obj _info

17, frag_mem use

18, di sk_write_speed_base
19, di sk_write_speed_aggregate
20, frag_operati ons

21, restart_info
22,tc_time_track_stats

23, confi g_val ues

24, t hr eads

25, cpust at _50ns

26, cpust at _1sec

27, cpust at _20sec

28, cpust at

29, frag_| ocks

30, acc_oper ati ons

31,tabl e_di stribution_status
32,tabl e_fragments

33,tabl e_replicas

34,tabl e_di stribution_status_al
35,tabl e_fragnment s_al
36,tabl e_replicas_al

37, stored_tabl es

38, processes

39, confi g_nodes

--- END NDB$I NFO. TABLES - - -

Additional Information.  [N/A]

2.162 DUMP 14002

Code 14002
Symbol Dbi nf oLi st Col unms
Kernel Block DBl NFO

Description.  Writes a list of all columns in all ndbi nf o tables to the data node log. Each column is
listed in the formatt abl e_i d, columm_id, colunm_nane, colum_typecode. Table IDs are those
obtained from ALL DUMP 14001. Column type codes are shown in the following table:

Table 2.10 DUMP 14002 Column Types

Code Type

1 String

2 Integer
3 Decimal
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Sample Output.

,0,table_id, 2
,1,tabl e_nane, 1

2, coment, 1
O,table_id,2

1, colum_id, 2

2, col um_nane, 1

3, col um_type, 2

4, comment , 1

0, node_i d, 2

1, bl ock_nunber, 2
2, bl ock_i nst ance, 2
3, counter, 2

4, counter2, 3
0
1
2
3
4
5,
6
7
8
9,
1

,hode_id, 2

, bl ock_nunber, 2

, bl ock_i nst ance, 2

, pool _nane, 1

used, 3

total,3

hi gh, 3

entry_size, 3
,config_parant, 2
confi g_paran?, 2
0, confi g_paran8, 2

11, confi g_par amd, 2

12, resource_id, 2

13, type_id, 2

0, node_i d, 2

1, renot e_node_i d, 2

2, connecti on_status, 2

3, renot e_address, 1

, bytes_sent, 3

,bytes received, 3

, connect _count, 2

, over | oaded, 2

,over| oad_count, 2

, sl owdown, 2
slomdomn _count , 2

-th\JI—‘OChU'I-hwNI—‘OO’m-hw_I\JI—'Ooﬁm-thI—‘OI—‘LOUJ\IOm#

0g_! type 2
og_id,?2

= =

,block |nstance 2
,counter _id, 2
,va

BEG N NDB$! NFO. COLUMNS - -
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9,0, node_i d, 2

9,1, uptine, 3
9,2,status, 2

9, 3, start _phase, 2

9, 4, confi g_generation, 2
10, 0, node_i d, 2

10, 1, bl ock_i nst ance, 2
10, 2, pages_written, 3
10, 3, pages_witten_l cp, 3
10, 4, pages_read, 3
10,5,l 0g_waits, 3

10, 6, page_requests_direct _return, 3
10, 7, page_r equest s_wai t _queue, 3
10, 8, page_requests_wait_io, 3
11, 0, node_i d, 2

11,1, thr_no, 2

11, 2, bl ock_nunber, 2
11, 3, bl ock_i nst ance, 2
12, 0, node_i d, 2
12,1,thr_no, 2

12,2, thr_nm 1
12,3, c_l oop, 3

12, 4, c_exec, 3
12,5,c_wait, 3
12,6,c_| _sent_prioa, 3
12,7,c_| _sent _priob, 3
12,8, c_r_sent _prioa, 3
12,9,c_r_sent _priob, 3
12,10,0s_tid, 3

12, 11, os_now, 3

12,12, 0s_ru_utine, 3
12,13, 0s_ru_stine, 3
12,14,0s_ru_minflt,3
12,15,0s_ru_majflt, 3
12, 16, os_ru_nvcsw, 3
12,17, 0s_ru_ni vesw, 3
13, 0, node_i d, 2

13, 1, bl ock_i nst ance, 2
13,2,0bjid, 2

13,3, apiref, 2

13, 4, transi dO, 2

13, 5, transi dl, 2

13,6, state, 2
13,7, fl ags, 2

13, 8, c_ops, 2

13, 9, out st andi ng, 2
13, 10, timer, 2

14, 0, node_i d, 2

14, 1, bl ock_i nst ance, 2
14, 2,0bjid, 2

14, 3,tcref, 2

14, 4, apiref, 2

14, 5, transi dO, 2

14, 6, transi d1, 2

14,7, tablei d, 2

14, 8, fragnenti d, 2
14,9, op, 2

14, 10, state, 2
14,11, fl ags, 2

15, 0, node_i d, 2

15,1, group_i d, 2

15, 2, | ef t _node, 2

15, 3, ri ght _node, 2

15, 4, presi dent , 2

15, 5, successor, 2

15, 6, dynamic_i d, 2
15,7, arbitrator, 2
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15, 8, arb_ticket, 1

15,9, arb_state, 2

15, 10, ar b_connect ed, 2

15, 11, conn_rank1_arbs, 1

15, 12, conn_r ank2_arbs, 1

16, 0, type, 2

16,1,id, 2

16, 2, version, 2

16, 3, state, 2

16, 4, par ent _obj _type, 2

16, 5, parent _obj _id, 2

16, 6, fg_nane, 1

17, 0, node_i d, 2

17, 1, bl ock_i nst ance, 2
17,2,table_id, 2

17, 3, fragnment _num 2

17,4, rows, 3

17,5, fi xed_el em al | oc_bytes, 3

17,6, fi xed_el em free_bytes, 3

17,7, fi xed_el em count, 3

17, 8, fi xed_el em si ze_bytes, 2

17,9, var_el em al | oc_bytes, 3

17, 10, var _el em free_bytes, 3
17,11, var _el em count, 3

17,12, tupl e_| 2pmap_al | oc_byt es, 3
17, 13, hash_i ndex_| 2pmap_al | oc_bytes, 3
17, 14, hash_i ndex_al | oc_bytes, 3

18, 0, node_i d, 2

18,1,thr_no, 2

18,2, m | lis_ago, 3

18,3, m | lis_passed, 3

18, 4, backup_| cp_bytes_witten, 3
18,5, redo_bytes_witten, 3

18, 6,target _di sk_wite_speed, 3

19, 0, node_i d, 2

19,1, thr_no, 2

19, 2, backup_| cp_speed_| ast _sec, 3
19, 3, redo_speed_| ast _sec, 3

19, 4, backup_| cp_speed_| ast _10sec, 3
19, 5, redo_speed_| ast _10sec, 3

19, 6, std_dev_backup_| cp_speed_| ast _10sec, 3
19, 7, std_dev_redo_speed_| ast _10sec, 3
19, 8, backup_I| cp_speed_| ast _60sec, 3
19, 9, redo_speed_| ast _60sec, 3

19, 10, st d_dev_backup_| cp_speed_| ast _60sec, 3
19, 11, std_dev_r edo_speed_| ast _60sec, 3
19, 12, sl owdowns_due_to_i o_| ag, 3

19, 13, sl owdowns_due_t o_hi gh_cpu, 3
19, 14,di sk_wite_speed_set_to_mn,3
19, 15, current _target _di sk_wite_speed, 3
20, 0, node_i d, 2

20, 1, bl ock_i nst ance, 2
20,2,table_id, 2

20, 3, fragnent _num 2

20, 4, tot _key_reads, 3
20,5,tot_key_inserts, 3

20, 6, t ot _key_updates, 3

20,7,tot _key_writes, 3

20, 8,tot _key_del etes, 3
20,9,tot_key_refs, 3

20, 10,tot _key_attrinfo_bytes, 3

20, 11, tot _key_keyi nfo_bytes, 3

20, 12,tot _key_prog_bytes, 3

20, 13,tot _key_i nst _exec, 3

20, 14,tot _key_bytes_returned, 3

20, 15,tot _frag_scans, 3

20, 16, t ot _scan_r ows_exam ned, 3
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20, 17,tot _scan_rows_returned, 3

20, 18, tot _scan_bytes_returned, 3

20, 19, tot _scan_prog_bytes, 3

20, 20, t ot _scan_bound_byt es, 3

20, 21, tot _scan_i nst _exec, 3
20,22,tot_qd_frag_scans, 3

20, 23, conc_frag_scans, 2

20, 24, conc_qd_pl ai n_frag_scans, 2

20, 25, conc_qd_tup_frag_scans, 2

20, 26, conc_qd_acc_frag_scans, 2

20, 27,tot _commits, 3

21,0, node_i d, 2

21,1, node_restart_status, 1
21,2,node_restart_status_int, 2

21, 3, secs_to_conpl ete_node_fail ure, 2
21, 4,secs_to_all ocate_node_id, 2
21,5, secs_to_i ncl ude_i n_heart beat _protocol , 2
21,6,secs_until_wait_for_ndbcntr_master, 2
21,7,secs_wait_for_ndbcntr_master, 2
21,8,secs_to_get_start_pernitted, 2
21,9,secs_to_wait_for_|cp_for_copy_neta_data, 2
21,10, secs_t o_copy_net a_dat a, 2
21,11, secs_t o_i ncl ude_node, 2

21,12, secs_starting_node_t o_request_| ocal _recovery, 2
21, 13, secs_for_| ocal _recovery, 2

21, 14, secs_restore_fragnents, 2

21, 15, secs_undo_di sk_dat a, 2

21, 16, secs_exec_redo_| og, 2

21,17, secs_i ndex_rebuil d, 2

21, 18, secs_t o_synchroni ze_starti ng_node, 2
21,19,secs_wait_|lcp_for_restart, 2
21, 20, secs_wai t _subscri pti on_handover, 2
21,21,total _restart_secs, 2

22,0, node_id, 2

22,1, bl ock_nunber, 2

22, 2, bl ock_i nst ance, 2

22, 3, conm node_i d, 2

22, 4, upper _bound, 3

22,5, scans, 3

22,6,scan_errors, 3
22,7,scan_fragnents, 3

22,8, scan_fragnment _errors, 3

22,9, transactions, 3
22,10,transaction_errors, 3

22,11, read_key_ops, 3

22,12, wite_key_ops, 3
22,13, i ndex_key_ops, 3

22,14, key_op_errors, 3

23,0, node_id, 2

23,1, config_param 2

23,2, config_val ue, 1

24,0, node_i d, 2

24,1,thr_no, 2

24,2, thread_nane, 1

24, 3,thread_description, 1

25,0, node_i d, 2

25,1,thr_no, 2

25,2,0S user_tine, 2

25,3, 0S systemtine, 2

25,4,05 idle_tine, 2

25,5, exec_tine, 2

25,6, sl eep_tine, 2

25,7,spin_tine, 2

25, 8, send_tine, 2

25,9, buffer_full _tine, 2
25,10, el apsed_ti ne, 2

26, 0, node_i d, 2
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26,1,thr_no, 2
26,2, 0S user_tine, 2

26, 3, CS_system tine, 2
26,4,05 idle_tine, 2

26, 5, exec_tine, 2

26, 6, sl eep_tine, 2

26,7, spin_tine, 2

26, 8, send_ti ne, 2

26,9, buffer_full _tine, 2
26, 10, el apsed_ti ne, 2
27,0, node_i d, 2
27,1,thr_no, 2

27,2,05 user_tine, 2
27,3,0S systemtine, 2
27,4,05 idle_tine, 2
27,5, exec_tine, 2
27,6,sleep_tine, 2
27,7,spin_tine, 2

27,8, send_tine, 2

27,9, buffer_full _tine, 2
27,10, el apsed_ti ne, 2
28,0, node_i d, 2
28,1,thr_no, 2

28, 2, CS_user, 2

28, 3, OS_system 2

28,4,0s idle, 2

28,5, thread_exec, 2

28, 6, t hread_sl eepi ng, 2
28, 7, t hread_spi nni ng, 2
28, 8,thread_send, 2
28,9,thread_buffer_full,2
28, 10, el apsed_ti ne, 2

29, 0, node_i d, 2

29, 1, bl ock_i nst ance, 2
29,2,table_id,2

29, 3, fragnent _num 2
29,4,ex_req, 3

29, 5, ex_i mm ok, 3

29,6, ex_wait_ok, 3
29,7,ex_wait_fail,3

29, 8,sh_req, 3
29,9, sh_i mm ok, 3

29, 10, sh_wai t _ok, 3
29,11,sh_wait_fail,3
29,12, wait_ok_mllis,3
29,13, wait_fail_mllis,3
30, 0, node_i d, 2

30, 1, bl ock_i nst ance, 2
30,2, tableid, 2

30, 3, fragnentid, 2

30,4, rowi d, 3

30, 5, transi do, 2

30, 6, transi di, 2

30, 7,acc_op_id, 2

30, 8, op_f I ags, 2

30,9, prev_serial _op_id,2
30, 10, next _serial _op_id, 2
30, 11, prev_paral l el _op_id, 2
30, 12, next _paral l el _op_id, 2
30, 13, duration_millis, 2
30, 14, user _ptr, 2

31, 0, node_i d, 2
31,1,table_id, 2

31, 2,tab_copy_status, 2
31, 3,tab_updat e_st atus, 2
31,4,tab_| cp_status, 2
31,5,tab_status, 2
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31, 6,tab_storage, 2
31,7,tab_type, 2
31,8,tab_partitions, 2
31,9,tab_fragnments, 2

31, 10, current _scan_count, 2
31, 11, scan_count _wai t, 2

31, 12,is_reorg_ongoi ng, 2
32,0, node_i d, 2
32,1,table_id,2

32,2, partition_id,2

32,3, fragnent _id, 2

32,4, partition_order, 2
32,5,l0g_part_id,2

32,6, no_of _replicas, 2

32,7, current_primary, 2

32,8, preferred_primry, 2
32,9, current _first_backup, 2
32, 10, current _second_backup, 2
32, 11, current _t hi rd_backup, 2
32,12, num alive_replicas, 2
32, 13, num dead_repl i cas, 2
32,14, num | cp_replicas, 2
33,0, node_i d, 2
33,1,table_id,2

33,2, fragnent _id, 2
33,3,initial_gci,2

33,4, replica_node_id, 2
33,5,is_| cp_ongoi ng, 2

33, 6, num crashed_replicas, 2
33,7, ast _max_gci _started, 2
33, 8, | ast _max_gci _conpl et ed, 2
33,9,last_lcp_id,2

33,10, prev_lcp_id, 2

33, 11, prev_max_gci _started, 2
33, 12, prev_max_gci _conpl et ed, 2
33,13, ast _create_gci, 2
33,14, 1 ast _replica_gci, 2
33,15,is_replica_alive,2
34,0, node_i d, 2
34,1,table_id, 2
34,2,tab_copy_status, 2

34, 3,tab_updat e_st atus, 2
34,4,tab_| cp_status, 2
34,5,tab_status, 2

34, 6,tab_storage, 2
34,7,tab_type, 2
34,8,tab_partitions, 2
34,9,tab_fragnments, 2

34,10, current _scan_count, 2
34,11, scan_count _wai t, 2
34,12,is_reorg_ongoi ng, 2
35,0, node_i d, 2

35,1, table_id, 2

35,2, partition_id,2

35,3, fragnent _id, 2

35,4, partition_order, 2
35,5,l0g_part_id,2

35, 6, no_of _replicas, 2

35,7, current_primary, 2

35,8, preferred_primry, 2
35,9, current _first_backup, 2
35, 10, current _second_backup, 2
35, 11, current _t hi rd_backup, 2
35,12, num al i ve_replicas, 2
35, 13, num dead_repl i cas, 2
35, 14, num | cp_replicas, 2

36, 0, node_i d, 2
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36,1, table_id, 2

36,2, fragnent _id, 2
36,3,initial_gci,2

36,4, replica_node_id,2

36, 5,is_| cp_ongoi ng, 2

36, 6, num crashed_repl i cas, 2
36, 7,1 ast _max_gci _started, 2
36, 8, | ast _max_gci _conpl et ed, 2
36,9,last_lcp_id,2

36, 10, prev_lcp_id, 2

36, 11, prev_max_gci _started, 2
36, 12, prev_max_gci _conpl et ed, 2
36, 13, | ast _create_gci, 2

36, 14,1 ast _replica_gci, 2

36, 15,is_replica_alive, 2
37,0, node_i d, 2

37,1, table_id,2

37, 2,1 ogged_tabl e, 2

37, 3, row_cont ai ns_gci , 2

37, 4, row_cont ai ns_checksum 2
37,5, tenporary_table, 2
37,6,force_var_part, 2

37,7, read_backup, 2
37,8,fully_replicated, 2
37,9, extra_row_gci, 2

37, 10, extra_row_aut hor, 2
37,11, storage_t ype, 2

37,12, hashmap_i d, 2

37, 13, hashmap_ver si on, 2

37, 14, t abl e_version, 2

37, 15, fragnent _t ype, 2

37,16, partition_bal ance, 2
37,17, create_gci, 2

37, 18, backup_| ocked, 2

37, 19, si ngl e_user _node, 2
38,0, reporting_node_id, 2
38,1, node_id, 2

38, 2, node_t ype, 2

38, 3, node_version, 1

38,4, process_id, 2

38, 5, angel _process_id, 2

38, 6, process_naneg, 1
38,7,service_URI, 1

39,0, reporting_node_id, 2

39, 1, node_i d, 2

39, 2, node_t ype, 2

39, 3, node_host nane, 1

--- END NDB$I NFO. COLUWNS - - -

Additional Information.  [N/A]

2.163 DUMP 14003

Code 14003
Symbol Dbi nf oScanTabl e
Kernel Block DBl NFO

Description.  Defined, but currently unused.

Sample Output.
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Additional Information.  [N/A]

2.164 DUMP 30000

Code 30000
Symbol Rest or eRat es
Kernel Block RESTORE

Description.  Causes the restore process to print a summary of work and rates.

Sample Output.

Additional Information.  [N/A]

2.165 DUMP 100000

Code 100000
Symbol BackupSt at us
Kernel Block BACKUP

Description.  Prints status of an ongoing backup. Equivalent to REPORT BackupSt at us.

Sample Output.

Additional Information.  [N/A]

2.166 DUMP 100001

Code 100001
Symbol BackupM nW it eSpeed32
Kernel Block BACKUP

Description.  Sets M nDi skW i t eSpeed.

Sample Output.

Additional Information.  [N/A]

2.167 DUMP 100002

Code 100002
Symbol BackupMaxW it eSpeed32
Kernel Block BACKUP

Description.  Sets MaxDi skW i t eSpeed.
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DUMP 100003

Sample Output.

Additional Information.  [N/A]

2.168 DUMP 100003

Code 100003
Symbol BackupMaxW it eSpeedOQ her NodeRest art 32
Kernel Block BACKUP

Description.  Sets MaxDi skW it eSpeedCQ her NodeRest art .

Sample Output.

Additional Information.  [N/A]

2.169 DUMP 100004

Code 100004
Symbol BackupM nW it eSpeed64
Kernel Block BACKUP

Description.  Sets M nDi skW i t eSpeed, by passing the most dignificant and least significant bytes.

Sample Output.

Additional Information.  [N/A]

2.170 DUMP 100005

Code 100005
Symbol BackupMaxW it eSpeed64
Kernel Block BACKUP

Description.  Sets MaxDi skW i t eSpeed, by passing the most dignificant and least significant bytes.

Sample Output.

Additional Information.  [N/A]

2.171 DUMP 100006

Code 100006

Symbol BackupMaxW i t eSpeedQ her NodeRest art 64
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DUMP 100007

Kernel Block BACKUP

Description.  Sets MaxDi skW it eSpeedCt her NodeRest ar t , by passing the most dignificant and
least significant bytes of the value.

Sample Output.

Additional Information.  [N/A]

2.172 DUMP 100007

Code 100007
Symbol DunpSt at eOr d: : BackupEncr ypti onRequi r ed
Kernel Block BACKUP

Description.  In debug builds, disables the Requi r eEncr ypt edBackup data node configuration
parameter.

Sample Output.

$> ndb_nmgm -e ' ALL DUVP 100007 0O'
Sendi ng dunp signal wth data:
0x000186a7 0x00000000

Sendi ng dunp signal wth data:
0x000186a7 0x00000000

Additional Information.  Added in NDB 8.0.22. Has no effect if NDB binaries were not compiled using

W TH_DEBUG
2.173 DUMP 100999

Code 100999

Symbol _BackupMax

Kernel Block BACKUP

Description.  Defined, but currently unused.

Sample Output.

Additional Information.  [N/A]

2.174 DUMP 101000

Code 101000
Symbol _TCM n
Kernel Block BACKUP

Description.  Defined, but currently unused.
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DUMP 101999

Sample Output.

Additional Information.  [N/A]

2.175 DUMP 101999

Code 101999
Symbol __TCMax
Kernel Block BACKUP

Description.  Defined, but currently unused.

Sample Output.

Additional Information.  [N/A]

2.176 DUMP 102000

Code 102000
Symbol LQHLogFi | el nit St at us
Kernel Block DBLCH

Description.  Writes a report on log file intialization status to the cluster log.

Sample Output.

2019-08-01 23:10:24 [Mnt Srvr] | NFO -- Node 5: Node 5: Log file initializtion conpleted
2019-08-01 23:10:24 [Mnt Srvr] | NFO -- Node 6: Node 6: Log file initializtion conpleted

Additional Information.  [N/A]

2.177 DUMP 102999

Code 102999
Symbol _ LQHMax
Kernel Block DBLCH

Description.  Defined, but currently unused.

Sample Output.

Additional Information.  [N/A]

2.178 DUMP 103000

Code

103000
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Symbol Set Schedul er Responsi veness
Kernel Block CwWM

Description.  Sets the Schedul er Responsi veness parameter to a value between 0 and 10,
inclusive.

Sample Output.

ndb_ngn> ALL DUMP 103000

Sendi ng dunp signal wth data:
0x00019258

Sendi ng dunp signal wth data:
0x00019258

dunp 103000 X, where X is between 0 and 10 to set transactional priority

ndb_ngm> ALL DUWMP 103000 50
Sendi ng dunp signal wth data:
0x00019258 0x00000032

Sendi ng dunp signal wth data:
0x00019258 0x00000032

Trying to set Schedul er Responsi veness outsi de 0-10
ndb_mgn> ALL DUWP 103000 5

Sendi ng dunp signal with data:

0x00019258 0x00000005

Sendi ng dunp signal with data:

0x00019258 0x00000005

Setti ng Schedul er Responsi veness to 5

Additional Information.  [N/A]

2.179 DUMP 103001

Code 103001
Symbol Enabl eEvent Logger Debug
Kernel Block CWM

Description.  Enables debug level in the node log.

Sample Output.

2019- 08-02 07:32: 46 [ndbd] | NFO -- Enabl e Debug | evel in node | og

Additional Information.  Equivalent to node_i d NODELOG DEBUG ON.

2.180 DUMP 103002

Code 103002

Symbol Di sabl eEvent Logger Debug
Kernel Block CWM

Description.
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DUMP 104000

Sample Output.

Additional Information.  Equivalent to node_i d NODELOG DEBUG OFF.

2.181 DUMP 104000

Code 104000
Symbol Set Schedul er Spi nTi mer Al |
Kernel Block THRVAN

Description. DUMP 104000 spi nti ne sets the spin time for all threads to spi nt i ne microseconds.

Additional Information.  Added in NDB 8.0.20.

2.182 DUMP 104001

Code 104001
Symbol Set Schedul er Spi nTi mer Thr ead
Kernel Block THRVAN

Description. DUMP 104001 t hread spi nti ne sets the spintime for thread number t hr ead to
spi nti me microseconds.

Additional Information.  Added in NDB 8.0.20.

2.183 DUMP 104002

Code 104002
Symbol Set Al | owedSpi nOver head
Kernel Block THRVAN

Description.  Set using DUMP 104002 over head, where over head is a value ranging from 0 to
10000, inclusive. This value is used to determine the number of units of CPU time allowed to gain 1 unit of
latency, according to the formula shown here:

[time allowed] = 1.3 + (overhead / 100)

This means that an overhead of 0 results in 1.3 units of CPU time allowed, and that the default overhead of
70 results in 1.3 + 70/100 = 2 units of CPU time allowed.

In most cases, rather than to set Set Al | owedSpi nOver head directly using this DUMP command, it is
sufficient to allow its value to be determined by one of the preset values for the Spi nMet hod data node
configuration parameter.

Additional Information.  Added in NDB 8.0.20.

2.184 DUMP 104003

Code 104003
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DUMP 104004

Symbol Set Spi nti nePer Cal |
Kernel Block THRVAN

Description. DUMP 104003 ti nepercal | sets the time for a call to spintoti nmeper cal |
nanoseconds, with a range of 300 to 8000, inclusive. The default is 1000 nanoseconds (1 microsecond).

Additional Information.  Added in NDB 8.0.20.

2.185 DUMP 104004

Code 104004
Symbol Enabl eAdapt i veSpi nni ng
Kernel Block THRVAN

Description. DUMP 104004 enabl e, where enabl e is 1 or 0. Using 0 disables adaptive spinning; that
is, it causes spinning without checking use of CPU resources, which is the same static spinning used by
NDB in the past.

Enabling adaptive spinning means that settings of spin timers are checked only to see whether the spin
timer is set to 0. Setting the spin timer to 0 (using Schedul er Spi nTi ner or the spi nt i me component of
Thr eadConf i g) means that spinning is deactivated entirely.

Adaptive spinning begins with no spinning and checks for spinning after 60 microseconds, stepping up or
down, or shutting off the spin timer, for each block thread independently of any others.

In most cases, rather than to enable or disable adaptive spinning directly using this DUMP command, it is
sufficient (and more convenient) to do so by setting the Spi nMet hod data node configuration parameter in
the confi g. i ni file.

Additional Information.  Added in NDB 8.0.20.
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Chapter 3 The NDB Communication Protocol
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This chapter provides information about the protocol used for communication between data nodes and APl nodes
in an NDB Cluster to perform various operations such as data reads and writes, committing and rolling back
transactions, and handling of transaction records.

3.1 NDB Protocol Overview

NDB Cluster data and APl nodes communicate with one another by passing messages to one another.
The sending of a message from one node and its reception by another node is referred to as a signal; the
NDB Protocol is the set of rules governing the format of these messages and the manner in which they are
passed.

An NDB message is typically either a request or a response. A request indicates that an APl node wants
to perform an operation involving cluster data (such as retrieval, insertion, updating, or deletion) or
transactions (commit, roll back, or to fetch or relase a transaction record). A request is, when necessary,
accompanied by key or index information. The response sent by a data node to this request indicates
whether or not the request succeeded and, where appropriate, is accompanied by one or more data
messages.

Request types. Arequestis represented as a REQmessage. Requests can be divided into those
handling data and those handling transactions:

« Datarequests. Data request operations are of three principal types:
1. Primary key lookup operations are performed through the exchange of TCKEY messages.
2. Unique key lookup operations are performed through the exchange of TCl NDX messages.
3. Table or index scan operations are performed through the exchange of SCANTAB messages.

Data request messages are often accompanied by KEYI NFO messages, ATTRI NFO messages, or both
sorts of messages.

e Transactional requests. These may be divided into two categories:

1. Commits and rollbacks, which are represented by TC_ COVM T and TCROLLBACK request messages,
respectively.

2. Transaction record requests, consisting of transaction record acquisition and release, are handled
through the use of, respectively, TCSElI ZE and TCREL EASE request messages.

Response types.  Aresponse indicates either the success or the failure of the request to which it is sent
in reply:

» Aresponse indicating success is represented as a CONF (confirmation) message, and is often
accompanied by data, which is packaged as one or more TRANSI D_Al messages.

» Aresponse indicating failure is represented as a REF (refusal) message.
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For more information about these message types and their relationship to one another, see Section 3.2,
“NDB Protocol Messages”.

3.2 NDB Protocol Messages

This section describes the NDB Protocol message types, their function, and their structure.

Naming Conventions.  Message names are constructed according to a simple pattern which should
be readily apparent from the discussion of request and response types in the previous section. These are
shown in the following matrix:

Table 3.1 NDB Protocol messages, with REQ, CONF, and REF message names

Operation Type Request (REQ Response: Success Response: Failure
(CONF) (REF)

Primary Key Lookup TCKEYREQ TCKEYCONF TCKEYREF

(TCKEY)

Unique Key Lookup TCl NDXREQ TCl NDXCONF TCl NDXREF

(TCl NDX)

Table or Index Scan SCANTABREQ SCANTABCONF SCANTABREF

(SCANTAB)

Result Retrieval SCAN_NEXTREQ SCANTABCONF SCANTABREF

(SCAN_NEXT)

Transaction Record TCSElI ZEREQ TCSEI ZECONF TCSElI ZEREF

Acquisition (TCSEI ZE)

Transaction Record TCRELEASEREQ TCRELEASECONF TCRELEASEREF

Release (TCRELEASE)

CONF and REF are shorthand for “confirmed” and “refused”, respectively.

Three additional types of messages are used in some instances of inter-node communication. These
message types are listed here:

1. A KEYlI NFOmessage contains information about the key used in a TCKEYREQ or TCl NDXREQ
message. It is employed when the key data does not fit within the request message. KEYI NFO
messages are also sent for index scan operations in which bounds are employed.

2. An ATTRI NFOmessage contains nonkey attribute values which does not fit within a TCKEYREQ,
TCl NDXREQ, or SCANTABREQ message. It is used for:

« Supplying attribute values for inserts and updates
» Designating which attributes are to be read for read operations
« Specifying optional values to read for delete operations

3. ATRANSI D_Al message contains data returned from a read operation; in other words, it is a result set
(or part of one).

3.3 Operations and Signals

In this section we discuss the sequence of message-passing that takes place between a data node and an
API node for each of the following operations:
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e Primary key lookup

» Unique key lookup

» Table scan or index scan

« Explicit commit of a transaction

* Rollback of a transaction

» Transaction record handling (acquisition and release)

Primary key lookup.
diagram:

An operation using a primary key lookup is performed as shown in the following

Figure 3.1 Messages Exchanged In A Primary Key Lookup

PRIMARY KEY LOOKUP

TCKEYREQ
. ) -
KEYINFO* — —
@ ATTRINFO* —_—
REQUEST
APl Node Messages DataNode
TCKEYCONF e
TRANSID AT+ D — ——
RESPONSE
(SUCCESS)
APl Node Messages Data Node
-
TCKEYREF — ——
B =
RESPONSE
(FAILURE)
APl Node Messages Data Node
Note

K

respectively.

* and + are used here with the meanings “zero or more” and “one or more”,

The steps making up this process are listed and explained in greater detail here:

1. The API node sends a TCKEYREQ message to the data node. In the event that the necessary
information about the key to be used is too large to be contained in the TCKEYREQ, the message may
be accompanied by any number of KEYI NFO messages carrying the remaining key information. If
additional attributes are used for the operation and exceed the space available in the TCKEYREQ or if
data is to be sent to the data node as part of a write operation, then these are sent with the TCKEYREQ

as any number of ATTRI NFO messages.
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2. The data node sends a message in response to the request, according to whether the operation
succeeded or failed:

« If the operation was successful, the data node sends a TCKEYCONF message to the API node.
If the request was for a read operation, then TCKEYCONF is accompanied by a TRANSI D_Al
message, which contains actual result data. If there is more data than can be contained in a single
TRANSI D_Al can carry, more than one of these messages may be sent.

« If the operation failed, then the data node sends a TCKEYREF message back to the API node, and no
more signalling takes place until the API node makes a new request.

Unique key lookup.  This is performed in a manner similar to that performed in a primary key lookup:

1. Arequestis made by the API node using a TCl NDXREQ message which may be accompanied by zero
or more KEYI NFOmessages, zero or more ATTRI NFOmessages, or both.

2. The data node returns a response, depending on whether or not the operation succeeded:

« If the operation was a success, the message is TCl NDXCONF. For a successful read operation, this
message may be accompanied by one or more TRANSI D_Al messages carrying the result data.

« If the operation failed, the data node returns a TCl NDXREF message.
The exchange of messages involved in a unique key lookup is illustrated in the following diagram:
Figure 3.2 Messages Exchanged In A Unique Key Lookup

UNIQUE KEY LOOKUP

TCINDXREQ
KEYINFO* SN ——
ATTRINFO* —_—

REQUEST
APl Node Messages Data Node
TCINDXCONF -
<« —
TRANSID AT+ ——
RESPONSE
(SUCCESS)
APl Node Messages Data Node
-
TCINDXREF ———
B =
RESPONSE
(FAILURE)

API Node Messages Data Node

Table scans and index scans.  These are similar in many respects to primary key and unique key
lookups, as shown here:
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Figure 3.3 Messages Exchanged For A Table Scan Or Index Scan Operation.

TABLE SCAN / INDEX SCAN

SCAN_TABREQ
keviror | G S
ATTRINFO* —

REQUEST
APl Node Messages DataNode
SCAN_TABCONF -
s €« ——
TRANSID AL+ —_—
RESPONSE
(SUCCESS)
APl Node Messages Data Node
-
SCAN_TABREF g F=——
By =
RESPONSE
(FAILURE)

APl Node Messages DataMode

1. Arequestis made by the API node using a SCAN_TABREQ message, along with zero or more
ATTRI NFOmessages. KEYl NFOmessages are also used with index scans in the event that bounds are
used.

2. The data node returns a response, according to whether or not the operation succeeded:

« If the operation was a success, the message is SCAN_TABCONF. For a successful read operation,
this message may be accompanied by one or more TRANSI D_Al messages carrying the result data.
However—unlike the case with lookups based on a primary or unique key—it is often necessary to
fetch multiple results from the data node. Requests following the first are signalled by the APl node
using a SCAN_NEXTREQ, which tells the data node to send the next set of results (if there are more
results). This is shown here:
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Figure 3.4 Fetching Multiple Result Data Sets Following A Table Or Index Scan Read
Operation

FETCHING RESULTS

-
SCAN_NEXTREQ —
E—> —E
REQUEST
APl Node Messages DataMode
SCAN_TABCONF -
TRAISID AT+ [
RESPONSE —
(RETURN
RESULT)
AP Node Messages Data Node
-
SCAN_TABREF —
G =
RESPONSE
(NO MORE
RESULTS)
API Mode Messages Data Node

« If the operation failed, the data node returns a SCAN_TABREF message.

SCAN_TABREF is also used to signal to the APl node that all data resulting from a read has been
sent.

Committing and rolling back transactions.  The process of performing an explicit commit follows the
same general pattern as shown previously. The APl node sends a TC_COVM TREQ message to the data

node, which responds with either a TC_COVM TCONF (on success) or a TC_COVM TREF (if the commit
failed). This is shown in the following diagram:
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Figure 3.5 Messages Exchanged In Explicit Commit Operation

EXPLICIT COMMIT

-
TC_COMHITREQ |— g o
E)— =
REQUEST
APl Node Messages DataNode
-
TC_COHHITCONF | —
B =
RESPONSE
(SUCCESS)
APl Node Messages Data Node
(2
TC_COMHTTREF |l fo—r
B =
RESPONSE
(FAILURE)
APl Node Messages DataMode
Note
@ Some operations perform a COVMM T automatically, so this is not required for every
transaction.

Rolling back a transaction also follows this pattern. In this case, however, the API node sends a

TCROLLBACKTREQ message to the data node. Either a TCROLLACKCONF or a TCROLLBACKREF is sent in

response, as shown here:
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Figure 3.6 Messages Exchanged When Rolling Back A Transaction

ROLLBACK

TCROLLBACKREY [ —
S——

REQUEST
APl Node Messages DataNode
-
TCROLLBACKCONF g
B)— =
RESPONSE
(SUCCESS)
APl Node Messages Data Node
-
TCROLLBACKREF —  ———
Er— =
RESPONSE
(FAILURE)

APl Node Messages DataMode

Handling of transaction records.  Acquiring a transaction record is accomplished when an API node
transmits a TCSEl ZEREQ message to a data node and receives a TCSElI ZECONF or TCSEI ZEREF in
return, depending on whether or not the request was successful. This is depicted here:
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TRANSACTION RECORD ACQUISITION

TCSEIZEREQ L. E
e
REQUEST
APl Mode Messages Data Mode
-
TCSETZECONF - o]
. S
RESPONSE
(SUCCESS)
APl Mode Messages Data Mode
TCSETZEREF o %
RESPONSE
(FAILURE)
APl Mode Messages Data Mode

The release of a transaction record is also handled using the request-response pattern. In this case,
the API node's request contains a TCRELEASEREQ message, and the data node's response uses either
a TCRELEASECONF (indicating that the record was released) or a TCRELEASEREF (indicating that the
attempt at release did not succeed). This series of events is illustrated in the next diagram:
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REQUEST

TRANSACTION RECORD RELEASE

I

TCRELEASEREQ

APl Mode

Messages

Data Mode

RESPONSE
(SUCCESS)

i

TCRELEASECONF

APl Mode

Messages

Data Mode

RESPONSE
(FAILURE)

i

TCRELEASEREF

APl Mode

Messages

Data Mode
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This chapter provides information about the major software modules making up the NDB kernel. The files
containing the implementations of these blocks can be found in several directories under st or age/ ndb/
src/ kernel / bl ocks/ inthe NDB Cluster source tree.

As described elsewhere, the NDB kernel makes use of a number of different threads to perform various
tasks. Kernel blocks are associated with these threads as shown in the following table:

Table 4.1 NDB kernel blocks and NDB kernel threads

Thread (ThreadConfi g Kernel Blocks

Name)

Main (rmai n) CWM (primary), DBl NFO, DBDI CT, DBDI H, NDBCNTR, QVIGR, DBUTI L

LDM (I dm) DBTUP, DBACC, DBLQH (primary), DBTUX, BACKUP, TSVAN, LGVAN,
PGVAN, RESTORE

TC (tc) DBTC (primary), TRI X

Replication (r ep) SUNA (primary), DBSPJ

Receiver (r ecv) CwM

Sender (send) CwM

I/O (i 0) NDBFS

Query (query) DBQTUP, DBQACC, DBQLQH, DBQTUX, QBACKUP QRESTORE

Recovery (r ecover) DBQTUP, DBQACC, DBQLCQH, DBQTUX, QBACKUP QRESTORE
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NDB 8.0.22 and later provides for the following combinations:

» mai n and r ep threads, as threads of type nai n_rep

e main, rep, andr ecv threads, as threads of type mai n_rep_recv
The query and r ecover thread types were added in NDB 8.0.23.

You can obtain more information about these threads from the documentation for the Thr eadConf i g data
node configuration parameter.

4.1 The BACKUP Block

This block is responsible for handling online backups and checkpoints. It is found in st or age/ ndb/ sr c/
kernel / bl ocks/ backup/ , and contains the following files:

» Backup. cpp: Defines methods for node signal handling; also provides output methods for backup
status messages to user.

» BackupFor mat . hpp: Defines the formats used for backup data, . CTL, and log files.
e Backup. hpp: Defines the Backup class.
» Backupl ni t. cpp: Actual Backup class constructor is found here.

» Backup. t xt : Contains a backup signal diagram (text format). Somewhat dated (from 2003), but still
potentially useful for understanding the sequence of events that is followed during backups.

e FsBuf f er. hpp: Defines the FsBuf f er class, which implements the circular data buffer that is used
(together with the NDB file system) for reading and writing backup data and logs.

» read. cpp: Contains some utility functions for reading log and checkpoint files to STDOUT.

BACKUP is a subtype of this block, used for query and recovery threads, added in NDB 8.0.23.

4.2 The CMVMI Block

This block is responsible for configuration management between the kernel blocks and the NDB virtual
machine, as well as the cluster job que and cluster transporters. It is found in st or age/ ndb/ sr c/
kernel / bl ocks/ cnmvmi , and contains these files:

e Cnvm . cpp: Implements communication and reporting methods for the Cmvmi  class.
e Cnvni . hpp: Defines the Cnvni class.

During startup, this block allocates and touches most of the memory needed for buffers used by the
NDB kernel, such as those defined by | ndexMenor y, Dat aMenor y, and Di skPageBuf f er Menory. At
that time, CWM also gets the starting order of the nodes, and performs a number of functions whereby
software modules can affect the runtime environment.

4.3 The DBACC Block

Also referred to as the ACC block, this is the access control and lock management module. It is also
responsible for storing primary key and unique key hash indexes are stored. This block is found in
st orage/ ndb/ src/ ker nel / bl ocks/ dbacc, which contains the following files:
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» Dbacc. hpp: Defines the Dbacc class, along with structures for operation, scan, table, and other
records.

» Dbaccl nit. cpp: Dbacc class constructor and destructor; methods for initialising data and records.
» DbaccMai n. cpp: Implements Dbacc class methods.

The ACC block handles database index structures, which are stored in 8K pages. Database locks are also
handled in the ACC block.

When a new tuple is inserted, the TUP block stores the tuple in a suitable space and returns an index (a
reference to the address of the tuple in memory). ACC stores both the primary key and this tuple index of
the tuple in a hash table.

Like the TUP block, the ACC block implements part of the checkpoint protocol. It also performs undo
logging. It is implemented by the Dbacc class, which is defined in st or age/ ndb/ sr ¢/ ker nel / bl ocks/
dbacc/ DbaccMai n. hpp.

DBQACC is a subtype of this block, used for query and recovery threads, added in NDB 8.0.23.

See also Section 4.10, “The DBTUP Block”.

4.4 The DBDICT Block

This block, the data dictionary block, is found in st or age/ ndb/ src/ ker nel / bl ocks/ dbdi ct . Data
dictionary information is replicated to all DI CT blocks in the cluster. This is the only block other than DBTC
to which applications can send direct requests.

DBDI CT is responsible for managing metadata (using the master data node) including the definitions for
tables, columns, indexes, tablespaces, log files, log file groups, and other data objects.

This block is implemented in the following files:

» Creat el ndex. t xt : Contains notes about processes for creating, altering, and dropping indexes and
triggers.

» Dbdi ct. cpp: Implements structure for event metadata records (for NDBSEVENTS 0), as well as
methods for system start and restart, table and schema file handling, and packing table data into pages.
Functionality for determining node status and handling node failures is also found here. In addition, this
file implements data and other initialisation routines for Dbdi ct .

» Di ct Lock. t xt : Implementation notes: Describes locking of the master node's DI CT against schema
operations.

e printSchemaFi | e. cpp: Contains the source for the ndb_pri nt _schema_fil e utility.

e Sl ave AddTabl e. sf | : A signal log trace of a table creation operation for DBDI CT on a nonmaster
node.

* CreateTabl e. t xt : Notes outlining the table creation process (dated).

» CreateTabl e. new. t xt : Notes outlining the table creation process (updated version of
Creat eTabl e. t xt).

» Dbdi ct . hpp: Defines the Dbdi ct class; also creates the NDBSEVENTS_0 table. Also defines a number
of structures such as table and index records, as well as for table records.
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Dr opTabl e. t xt : Implementation notes for the process of dropping a table.

» Dbdi ct . t xt : Implementation notes for creating and dropping events and NdbEvent Oper at i on
objects.

» BEvent.txt:Acopyof Dbdi ct.txt.

e Mast er AddTabl e. sfl : A signal log trace of a table creation operation for DBDI CT on the master
node.

» ScheraFi | e. hpp: Defines the structure of a schema file.

4.5 The DBDIH Block

This block provides data distribution management services for distribution information about each table,
table partition, and fragment replica of each partition. It is also responsible for handling of local and global
checkpoints. DBDI H also manages node and system restarts. This block is implemented in the following
files, all found in the directory st or age/ ndb/ src/ ker nel / bl ocks/ dbdi h:

e Dbdi h. hpp: This file contains the definition of the Dbdi h class, as well as the Fi | eRecor dPt r type,
which is used to keep storage information about a fragment and its fragment replicas. If a fragment has
more than one backup fragment replica, then a list of the additional ones is attached to this record. This
record also stores the status of the fragment, and is 64-byte aligned.

» Dbdi hivai n. cpp: Contains definitions of Dbdi h class methods.

o printSysfile/printSysfile.cpp:Older version of the pri nt Sysfil e. cpp in the main dbdi h
directory.

e Dbdi hl ni t. cpp: Initializes Dbdi h data and records; also contains the class destructor.

» LCP. t xt: Contains developer notes about the exchange of messages between DI Hand LQH that takes
place during a local checkpoint.

* printSysfile.cpp: This file contains the source code for the ndb_pri nt _sys_fi | e utility program.

e Sysfil e. hpp: Contains the definition of the Sysf i | e structure; in other words, the format of an NDB
system file. See Chapter 1, NDB Cluster File Systems, for more information about NDB system files.

This block often makes use of BACKUP blocks on the data nodes to accomplish distributed tasks, such as
global checkpoints and system restarts.

This block is implemented as the Dbdi h class, whose definition may be found in the file st or age/ ndb/
src/ kernel / bl ocks/ dbdi h/ Dbdi h. hpp.

4.6 The DBINFO Block

The DBI NFOblock provides support for the ndbi nf o information database used to obtain information
about data node internals.

An API node communicates with this block to retrieve ndbi nf o data using DBI NFO SCANREQand

DBI NFO_SCANCONF signals. The APl node communicates with DBI NFOon the master data node, which
communicates with DBI NFO on the remaining data nodes. The DBI NFOblock on each data node fetches
information from the other kernel blocks on that node, including DBACC, DBTUP, BACKUP, DBTC, SUNA,
DBUTI L, TRI X, DBTUX, DBDI CT, CWM , DBL(H, LGVAN, PGVAN, DBSPJ, THRVAN, TRPMAN, and QVIGR.
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The local DBI NFOthen sends the information back to DBI NFO on the master node, which in turn passes it
back to the API node.

This block is implemented in the file st or age/ ndb/ sr ¢/ ker nel / bl ocks/ dbi nf o/ Dbi nf 0. hpp as the
Dbi nf o class. The file Dbi nf 0. cpp in the same directory defines the methods of this class (mostly signal
handlers). Also in the dbinfo directory is a text file Dbi nf oScan. t xt which provides information about

DBl NFOmessaging.

4.7 The DBLQH Block

This is the local, low-level query handler block, which manages data and transactions local to the cluster's
data nodes, and acts as a coordinator of 2-phase commits. It is responsible (when called on by the
transaction coordinator) for performing operations on tuples, accomplishing this task with help of DBACC
block (which manages the index structures) and DBTUP (which manages the tuples). It is made up of the
following files, found in st or age/ ndb/ src/ ker nel / bl ocks/ dbl gh:

» Dbl gh. hpp: Contains the Dbl gh class definition. The code itself includes the following modules:
« Start/Restart Module.  This module handles the following start phases:
e Start phase 1. Load block reference and processor ID
« Start phase 2. Initiate all records within the block; connect LQH with ACC and TUP

e Start phase 4. Connect each LQH with every other LQH in the database system. For an initial
start, create the fragment log files. For a system restart or node restart, open the fragment log files
and find the end of the log files.

* Fragment addition and deletion module.  Used by the data dictionary to create new fragments
and delete old fragments.

« Execution module.  This module handles the reception of LQHKEYREQ messages and all
processing of operations on behalf of this request. This also involves reception of various types of
ATTRI NFOand KEYI NFOmessages, as well as communications with ACC and TUP.

« Log module. The log module handles the reading and writing of the log. It is also responsible for
handling system restarts, and controls system restart in TUP and ACC as well.

e Transaction module.  This module handles the commit and completion phases.
e TC failure module. Handles failures in the transaction coordinator.

e Scan module.  This module contains the code that handles a scan of a particular fragment. It
operates under the control of the transaction coordinator and orders ACC to perform a scan of all
tuples in the fragment. TUP performs the necessary search conditions to insure that only valid tuples
are returned to the application.

« Node recovery module. This is used when a node has failed, copying the effected fragment to a
new fragment replica. It also shuts down all connections to the failed node.

« LCP module. This module handles execution and control of local checkpoints in TUP and ACC. It
also interacts with DI Hto determine which global checkpoints are recoverable.

e Global checkpoint module.  Assists DI Hin discovering when GCPs are recoverable, and handles
the GCP_SAVEREQ message requesting that LQH save a given GCP to disk and provide a notification
of when this has been done.

111



The DBSPJ Block

e File handling module.  This includes a number of sub-modules:
* Signal reception
* Normal operation
 File change
* Initial start
» System restart, Phase 1
« System restart, Phase 2
« System restart, Phase 3
» System restart, Phase 4
* Error

Dbl ghl ni t. cpp: Initialises Dbl gh records and data. Also includes the Dbl gh class destructor, used for
deallocating these.

Dbl ghMai n. cpp: Implements Dbl gh functionality (class methods).

This directory also has the files listed here in ar edoLogReader subdirectory containing the sources for
the ndb_redo | og_reader utility:

e records. cpp
e records. hpp

e redoLogFi | eReader. cpp

This block also handles redo logging, and helps oversee the DBACC, DBTUP, LGVAN, TSVAN, PGVAN, and
BACKUP blocks. It is implemented as the class Dbl gh, defined in the file st or age/ ndb/ src/ ker nel /
bl ocks/ dbl gh/ Dbl gh. hpp.

DBQL(H is a subtype of this block, used for query and recovery threads, added in NDB 8.0.23.

4.8 The DBSPJ Block

This block implements multiple cursors in the NDB kernel, providing handling for joins pushed down
from SQL nodes. It contains the following files, which can be found in the directory st or age/ ndb/ sr c/
ker nel / bl ocks/ dbspj :

Dbspj . hpp: Defines the Dbspj class.
Dbspj I nit. cpp: Dospj initialization.

Dbspj Mai n. cpp: Handles conditions pushed down from API and signal passing between DBSPJ and
the DBLCOH and DBTC kernel blocks.

Dbspj Proxy. hpp
Dbspj Proxy. cpp
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4.9 The DBTC Block

This is the transaction coordinator block, which handles distributed transactions and other data operations
on a global level (as opposed to DBLQH which deals with such issues on individual data nodes). In the
source code, it is located in the directory st or age/ ndb/ sr c/ ker nel / bl ocks/ dbt ¢, which contains
these files:

» Dbt c. hpp: Defines the Dbt ¢ class and associated constructs, including the following:

Trigger and index data (TcDefinedTriggerData). A record forming a list of active triggers for each
table. These records are managed by a trigger pool, in which a trigger record is seized whenever a
trigger is activated, and released when the trigger is deactivated.

Fired trigger data (TcFiredTriggerData). A record forming a list of fired triggers for a given
transaction.

Index data (TcindexData).  This record forms lists of active indexes for each table. Such records
are managed by an index pool, in which each index record is seized whenever an index is created,
and released when the index is dropped.

API connection record (ApiConnectRecord).  An API connect record contains the connection
record to which the application connects. The application can send one operation at a time. It can
send a new operation immediately after sending the previous operation. This means that several
operations can be active in a single transaction within the transaction coordinator, which is achieved
by using the API connect record. Each active operation is handled by the TC connect record; as soon
as the TC connect record has sent the request to the local query handler, it is ready to receive new
operations. The LQH connect record takes care of waiting for an operation to complete; when an
operation has completed on the LQH connect record, a new operation can be started on the current
L@H connect record. Api Connect Recor d is always 256-byte aligned.

Transaction coordinator connection record (TcConnectRecord). A TcConnect Recor d)
keeps all information required for carrying out a transaction; the transaction controller establishes
connections to the different blocks needed to carry out the transaction. There can be multiple records
for each active transaction. The TC connection record cooperates with the APl connection record for
communication with the API node, and with the LQH connection record for communication with any
local query handlers involved in the transaction. TcConnect Recor d) is permanently connected to a
record in DBDI CT and another in DI H, and contains a list of active LQH connection records and a list
of started (but not currently active) LQH connection records. It also contains a list of all operations that
are being executed with the current TC connection record. TcConnect Recor d is always 128-byte
aligned.

Cache record (CacheRecord).  This record is used between reception of a TCKEYREQ and sending
of LOHKEYREQ (see Section 3.3, “Operations and Signals”) This is a separate record, so as to improve
the cache hit rate and as well as to minimize memory storage requirements.

Host record (HostRecord).  This record contains the “alive” status of each node in the system, and
is 128-byte aligned.

Table record (TableRecord).  This record contains the current schema versions of all tables in the
system.

Scan record (ScanRecord). Each scan allocates a ScanRecor d to store information about the
current scan.

Data buffer (DatabufRecord).  This is a buffer used for general data storage.
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e Attribute information record (AttrbufRecord).  This record can contain one (1) ATTRI NFOsignal,
which contains a set of 32 attribute information words.

* Global checkpoint information record (GcpRecord).  This record is used to store the
globalcheckpoint number, as well as a counter, during the completion phase of the transaction. A
CGcpRecor d is 32-byte aligned.

e TC failure record (TC_FAIL_RECORD). This is used when handling takeover of TC duties from a
failed transaction coordinator.

Dbt cl ni t. cpp: Handles allocation and deallocation of Dbt ¢ indexes and data (includes class
desctructor).

Dbt cMai n. cpp: Implements Dbt ¢ methods.

Note
@ Any data node may act as the transaction coordinator.

The DBTC block is implemented as the Dbt ¢ class.

The transaction coordinator is the kernel interface to which applications send their requests. It establishes
connections to different blocks in the system to carry out the transaction and decides which node

will handle each transaction, sending a confirmation signal on the result to the application so that the
application can verify that the result received from the TUP block is correct.

This block also handles unique indexes, which must be co-ordinated across all data nodes simultaneously.

4.10 The DBTUP Block

This is the tuple manager, which manages the physical storage of cluster data. It consists of the following
files found in the directory st or age/ ndb/ sr ¢/ ker nel / bl ocks/ dbt up:

AttributeO fset. hpp: Definesthe Attri but eOf f set class, which models the structure of an
attribute, permitting up to 4096 attributes, all of which are nullable.

Dbt upDi skAl | oc. cpp: Handles allocation and deallocation of extents for disk space.

Dbt upl ndex. cpp: Implements methods for reading and writing tuples using ordered indexes.
Dbt upScan. cpp: Implements methods for tuple scans.

t uppage. cpp: Handles allocating pages for writing tuples.

t uppage. hpp: Defines structures for fixed and variable size data pages for tuples.

Dbt upAbort . cpp: Contains routines for terminating failed tuple operations.

Dbt upExecQuery. cpp: Handles execution of queries for tuples and reading from them.

Dbt upMet a. cpp: Handle table operations for the Dbt up class.

Dbt upSt or edPr ocDef . cpp: Module for adding and dropping procedures.

Dbt upBuf f er . cpp: Handles read/write buffers for tuple operations.

Dbt upFi xAl | oc. cpp: Allocates and frees fixed-size tuples from the set of pages attatched to a
fragment. The fixed size is set per fragment; there can be only one such value per fragment.
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» Dbt upPageMap. cpp: Routines used by Dbt up to map logical page IDs to physical page IDs. The
mapping needs the fragment ID and the logical page ID to provide the physical ID. This part of Dbt up is
the exclusive user of a certain set of variables on the fragment record; it is also the exclusive user of the
struct for page ranges (the PageRange struct defined in Dbt up. hpp).

» Dbt upTabDesMan. cpp: This file contains the routines making up the table descriptor memory manager.
Each table has a descriptor, which is a contiguous array of data words, and which is allocated from a
global array using a “buddy” algorithm, with free lists existing for each 2N words.

e Not es. t xt : Contains some developers' implementation notes on tuples, tuple operations, and tuple
versioning.

* Undo_buf f er. hpp: Defines the Undo_buf f er class, used for storage of operations that may need to
be rolled back.

* Undo_buf f er. cpp: Implements some necessary Undo_buf f er methods.
* Dbt upCommi t . cpp: Contains routines used to commit operations on tuples to disk.
» Dbt upGen. cpp: This file contains Dbt up initialization routines.

» Dbt upPagMan. cpp: This file implements the page memory manager's “buddy” algorithm. PagMan
is invoked when fragments lack sufficient internal page space to accommodate all the data they are
requested to store. It is also invoked when fragments deallocate page space back to the free area.

» Dbt upTrigger. cpp: The routines contained in this file perform handling of NDB internal triggers.
» Dbt upDebug. cpp: Used for debugging purposes only.

» Dbt up. hpp: Contains the Dbt up class definition. Also defines a number of essential structures such as
tuple scans, disk allocation units, fragment records, and so on.

» Dbt upRout i nes. cpp: Implements Dbt up routines for reading attributes.

o Dbt upVarAl'l oc. cpp

e test _varpage. cpp: Simple test program for verifying variable-size page operations.
This block also monitors changes in tuples.

DBQTUP is a subtype of this block, used for query and recovery threads, added in NDB 8.0.23.

4.11 The DBTUX Block

This kernel block provides local management of ordered indexes. It consists of the following files found in
the st or age/ ndb/ sr c/ ker nel / bl ocks/ dbt ux directory:

» Dbt uxCnp. cpp: Implements routines to search by key versus node prefix or entry. The comparison
starts at a given attribute position, which is updated by the number of equal initial attributes found. The
entry data may be partial, in which case CnpUnknown may be returned. The attributes are normalized
and have a variable size, given in words.

e Dbt uxGen. cpp: Implements initialization routines used in node starts and restarts.
e Dbt uxMai nt. cpp: Contains routines used to maintain indexes.

» Dbt uxNode. cpp: Implements routines for node creation, allocation, and deletion operations. Also
assigns lists of scans to nodes.

115



The DBUTIL Block

» Dbt uxSear ch. cpp: Provides routines for handling node scan request messages.
» Dbt uxTr ee. cpp: Routines for performing node tree operations.

* Ti nes. t xt : Contains some (old) performance figures from tests runs on operations using ordered
indexes. Of historical interest only.

» Dbt uxDebug. cpp: Debugging code for dumping node states.
» Dbt ux. hpp: Contains Dbt ux class definition.

» Dbt uxMet a. cpp: Routines for creating, setting, and dropping indexes. Also provides means of aborting
these operations in the event of failure.

» Dbt uxScan. cpp: Routines for performing index scans.
o Dbt uxSt at . cpp: Implements methods for obtaining node statistics.

e tuxstatus. ht i : 2004-01-30 status report on ordered index implementation. Of historical interest
only.

DBQTUX is a subtype of this block, used for query and recovery threads, added in NDB 8.0.23.

4.12 The DBUTIL Block

This block provides internal interfaces to transaction and data operations, performing essential operations
on signals passed between nodes. This block implements transactional services which can then be used
by other blocks. It is also used in building online indexes, and is found in st or age/ ndb/ src/ ker nel /
bl ocks/ dbuti I , which includes these files:

e DbUtil.cpp: Implements Dbuti| class methods
 DbUti | . hpp: Defines the Dbut i | class, used to provide transactional services.
o DbUtil.txt:Implementation notes on utility protocols implemented by DBUTI L.

Among the duties performed by this block is the maintenance of sequences for backup IDs and other
distributed identifiers.

4.13 The LGMAN Block

This block, the log group manager, is responsible for handling the undo logs for Disk Data tables. It is
implemented in these files in the st or age/ ndb/ src/ ker nel / bl ocks directory:

* | gman. cpp: Implements Lgnan for adding, dropping, and working with log files and file groups.

* | gman. hpp: Contains the definition for the Lgman class, used to handle undo log files. Handles
allocation of log buffer space.

4.14 The NDBCNTR Block

This is a cluster management block that handles block initialisation and configuration. During the data node
startup process, it takes over from the QVIGR block and continues the process. It also assists with graceful
(planned) shutdowns of data nodes. This block is implemented in st or age/ ndb/ src/ ker nel / bl ocks/
ndbcnt r, which contains these files:

e Ndbcntr. hpp: Defines the Ndbcnt r class used to implement cluster management functions.
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Ndbcntr I ni t. cpp: Initializers for Ndbcnt r data and records.
Ndbcnt r Mai n. cpp: Implements methods used for starts, restarts, and reading of configuration data.

Ndbcnt r SysTabl e. cpp: NDBCNTR creates and initializes system tables on initial system start. The
tables are defined in static structs in this file.

4.15 The NDBFS Block

This block provides the NDB file system abstraction layer, and is located in the directory st or age/ ndb/
src/ kernel / bl ocks/ ndbf s, which contains the following files:

AsyncFi | e. hpp: Defines the AsyncFi | e class, which represents an asynchronous file. All actions
are executed concurrently with the other activities carried out by the process. Because all actions are
performed in a separate thread, the result of an action is sent back through a memory channel. For the
asyncronous notification of a finished request, each callincludes a request as a parameter. This class is
used for writing or reading data to and from disk concurrently with other activities.

AsyncFi | e. cpp: Defines the actions possible for an asynchronous file, and implements them.

Fi | ename. hpp: Defines the Fi | enane class. Takes a 128-bit value (as a array of four longs) and
makes a file name out of it. This file name encodes information about the file, such as whether it is a file
or a directory, and if the former, the type of file. Possible types include data file, fragment log, fragment
list, table list, schema log, and system file, among others.

Fi | ename. cpp: Implements set () methods for the Fi | enane class.

Menor yChannel Test / Menor yChannel Test . cpp: Basic program for testing reads from and writes to
a memory channel (that is, reading from and writing to a circular buffer).

QpenFi | es. hpp: Implements an OpenFi | es class, which provides some convenience methods for
determining whether or not a given file is already open.

Voi dFs. cpp: Used for diskless operation. Generates a “dummy” acknowledgment to write operations.

Circul arl ndex. hpp: The Ci rcul ar | ndex class, defined in this file, serves as the building block for
implementing circular buffers. It increments as a normal index until it reaches maximum size, then resets
to zero.

Circul ar I ndex. cpp: Contains only a single #def i ne, not actually used at this time.

Menor yChannel . hpp: Defines the Menor yChannel and Menor yChannel Mul ti pl eWiter classes,
which provide a pointer-based channel for communication between two threads. It does not copy any
data into or out of the channel, so the item that is put in can not be used untill the other thread has given
it back. There is no support for detecting the return of an item.

Menor yChannel . cpp: “Dummy” file, not used at this time.

Ndbf s. hpp: Because an NDB signal request can result in multiple requests to AsyncFi | e, one class
(defined in this file) is responsible for keeping track of all outstanding requests, and when all are finished,
reporting the outcome back to the sending block.

Ndbf s. cpp: Implements initialization and signal-handling methods for the Ndbf s class.
Pool . hpp: Creates and manages a pool of objects for use by Ndbf s and other classes in this block.

AsyncFi | eTest/ AsyncFi | eTest . cpp: Test program, used to test and benchmark functionality of
AsyncFi | e.
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4.16 The PGMAN Block

This block provides page and buffer management services for Disk Data tables. It includes these files:
e di skpage. hpp: Definesthe Fil e fornmats, Datafi | e, and Undof i | e structures.

» di skpage. cpp: Initializes sero page headers; includes some output reoutines for reporting and
debugging.

e pgnman. hpp: Defines the Pgnman class implementing a number of page and buffer services, including
page entries and requests, page replacement, page lists, page cleanup, and other page processing.

* pgman. cpp: Implements Pgnan methods for initialization and various page management tasks.
e PgmanPr oxy. hpp

* PgmanPr oxy. cpp

4.17 The QMGR Block

This is the logical cluster management block, and handles node membership in the cluster using a
heartbeat mechanism. QVGR is responsible for polling the data nodes when a data node failure occurs and
determining that the node has actually failed and should be dropped from the cluster. This block contains
the following files, found in st or age/ ndb/ sr c/ ker nel / bl ocks/ qngr :

e Qmgr . hpp: Defines the Qmgr class and associated structures, including those used in detection of node
failure and cluster partitioning.

o Qnorlnit. cpp: Implements data and record initilization methods for Qrgr , as well as its destructor.

e Qmgr Mai n. cpp: Contains routines for monitoring of heartbeats, detection and handling of “split-brain”
problems, and management of some startup phases.

» tiner. hpp: Defines the Ti ner class, used by NDB to keep strict timekeeping independent of the
system clock.

This block also assists in the early phases of data node startup.

The QVGR block is implemented by the Qngr class, whose definition is found in the file st or age/ ndb/
src/ kernel / bl ocks/ gngr/ Qrgr . hpp.

4.18 The RESTORE Block

This block is implemented in the files r est or e. hpp, rest or e. cpp, Rest or eProxy. hpp, and

Rest or ePr oxy. cpp in the st or age/ ndb/ sr ¢/ ker nel / bl ocks directory. It handles restoration of the
cluster from online backups. It is also used to restore local checkpoints as part of the process of starting a
data node.

QRESTORE is a subtype of this block, used for query and recovery threads, added in NDB 8.0.23.

4.19 The SUMA Block

The cluster subscription manager, which handles event logging and reporting functions. It also figures
prominently in NDB Cluster Replication. SUVA consists of the following files, found in the directory
st orage/ ndb/ src/ kernel / bl ocks/ suma/ :
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e Sunma. hpp: Defines the Sunm class and interfaces for managing subscriptions and performing necessary
communications with other SUVA (and other) blocks.

e Sunal ni t. cpp: Performs initialization of DI CT, DI H, and other interfaces
* Sunma. cpp: Implements subscription-handling routines.

e Sunm. t xt : Contains a text-based diagram illustrating SUVA protocols.

4.20 The THRMAN Block

This is the thread management block, and executes in every NDB kernel thread. This block is also
used measure thread CPU usage and to write this and other information into the t hr eadbl ocks and
t hr eadst at tables in the ndbi nf o information database.

The THRVAN block is implemented as the Thr nman class, in the file st or age/ ndb/ sr ¢/ ker nel /

bl ocks/ t hr man. hpp. t hr man. cpp, found in the same directory, defines a neasure_cpu_usage()
method of this class for measuring the CPU usage of a given thread. It also defines a

execDBI NFO_SCANREQ() method, which writes this and other information about the thread such as its
thread ID and block number to the t hr eadbl ocks and t hr eadst at tables.

4.21 The TRPMAN Block

This is the signal transport management block of the NDB kernel, implemented in st or age/ ndb/ sr c/
kernel / bl ocks/trpman. hpp as the Tr pman class, whose methods are defined in t r pman. cpp, also
in the bl ocks directory.

TRPMAN is also responsible for writing rows to the ndbi nf o. t ransport er s table.

4.22 The TSMAN Block

This is the tablespace manager block for Disk Data tables, implemented in the following files from
st or age/ ndb/ src/ ker nel / bl ocks:

« t sman. hpp: Defines the Tsman class, as well as structures representing data files and tablespaces.

» tsman. cpp: Implements Tsnan methods.

4.23 The TRIX Block

This kernel block is responsible for the handling of internal triggers and unique indexes. TRI X, like
DBUTI L, is a utility block containing many helper functions for building indexes and handling signals
between nodes. It is implemented in the following files, all found in the directory st or age/ ndb/ sr c/
kernel / bl ocks/tri x:

» Tri x. hpp: Defines the Tri x class, along with structures representing subscription data and records
(for communicating with SUMA) and node data and ists (needed when communicating with remote TRI X
blocks).

e Trix.cpp: Implements Tri x class methods, including those necessary for taking appropriate action in
the event of node failures.
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Chapter 5 NDB Cluster Start Phases
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The start of an NDB Cluster data node is processed in series of phases which is synchronised with other
nodes that are starting up in parallel with this node as well as with nodes already started. The next several
sections of this chapter describe each of these phases in detail.

5.1 Initialization Phase (Phase -1)

Before the data node actually starts, a number of other setup and initialization tasks must be done for the
block objects, transporters, and watchdog checks, among others.

This initialization process begins in st or age/ ndb/ sr ¢/ ker nel / mai n. cpp with a series of calls to

gl obal Enul at or Dat a. t heThr eadConfi g- >doSt art () . When starting ndbd with the - n or - -

nost art option there is only one call to this method; otherwise, there are two, with the second call actually
starting the data node. The first invocation of doSt ar t () sends the START_ORD signal to the CWM

block; the second call to this method sends a START _ORD signal to NDBCNTR.

When START _ORD s received by the NDBCNTR block, the signal is immediately transferred to the NDBCNTR
block's M SSRA sub-block, which handles the start process by sending a READ CONFI G_REQsignals to all
blocks in order as given in the array r eadConf i gOr der :

1. NDBFS
2. DBTUP

3. DBACC
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4. DBTC
5. DBLCH
6. DBTUX
7. DBDICT
8. DBDI H
9. NDBCNTR
10. QVGR
11. TR X
12. BACKUP
13. DBUTI L
14. SUVA
15. TSMAN
16. LGVAN
17. PGVAN

18. RESTORE

NDBFS is permitted to run before any of the remaining blocks are contacted, in order to make sure that it
can start the CWM block's threads.

5.2 Configuration Read Phase (STTOR Phase -1)

The READ_CONFI G_REQsignal provides all kernel blocks an opportunity to read the configuration data,
which is stored in a global object accessible to all blocks. All memory allocation in the data nodes takes
place during this phase.

Note
@ Connections between the kernel blocks and the NDB file system are also set up

during Phase 0. This is necessary to enable the blocks to communicate easily

which parts of a table structure are to be written to disk.
NDB performs memory allocations in two different ways. The first of these is by using the al | ocRecor d()
method (defined in st or age/ ndb/ src/ kernel / vii Si nul at edBl ock. hpp). This is the traditional
method whereby records are accessed using the pt r CheckGuar d macros (defined in st or age/ ndb/
src/ kernel / vni pc. hpp). The other method is to allocate memory using the set Si ze() method
defined with the help of the template found in st or age/ ndb/ src/ kernel / vii CArr ay. hpp.

These methods sometimes also initialize the memory, ensuring that both memory allocation and
initialization are done with watchdog protection.

Many blocks also perform block-specific initialization, which often entails building linked lists or doubly-
linked lists (and in some cases hash tables).
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Many of the sizes used in allocation are calculated in the Confi gurati on:: cal cSi zeAl t () method,
found in st or age/ ndb/ src/ kernel / v Confi gur ati on. cpp.

Some preparations for more intelligent pooling of memory resources have been made. Dat aMenor y and
disk records already belong to this global memory pool.

5.3 STTOR Phase 0

Most NDB kernel blocks begin their start phases at STTOR Phase 1, with the exception of NDBFS and
NDBCNTR, which begin with Phase 0, as can be seen by inspecting the first value for each element in the
ALL_BLOCKS array (defined in src/ ker nel / bl ocks/ ndbcnt r/ Ndbcnt r Mai n. cpp). In addition, when
the STTOR signal is sent to a block, the return signal STTORRY always contains a list of the start phases in
which the block has an interest. Only in those start phases does the block actually receive a STTOR signal.

STTOR signals are sent out in the order in which the kernel blocks are listed in the ALL_BLOCKS array.
While NDBCNTR goes through start phases 0 to 255, most of these are empty.

Both activities in Phase 0 have to do with initialization of the NDB file system. First, if necessary, NDBFS
creates the file system directory for the data node. In the case of an initial start, NDBCNTR clears any
existing files from the directory of the data node to ensure that the DBDI H block does not subsequently
discover any system files (if DBDI Hwere to find any system files, it would not interpret the start correctly as
an initial start).

Each time that NDBCNTR completes the sending of one start phase to all kernel blocks, it sends a
NODE_STATE_REP signal to all blocks, which effectively updates the NodeSt at e in all blocks.

Each time that NDBCNTR completes a nonempty start phase, it reports this to the management server; in
most cases this is recorded in the cluster log.

Finally, after completing all start phases, NDBCNTR updates the node state in all blocks using a
NODE_STATE_REP signal; it also sends an event report advising that all start phases are complete. In
addition, all other cluster data nodes are notified that this node has completed all its start phases to
ensure all nodes are aware of one another's state. Each data node sends a NODE_START _REP to all
blocks; however, this is significant only for DBDI H, so that it knows when it can unlock the lock for schema
changes on DBDI CT.

Note

@ In the following table, and throughout this text, we sometimes refer to STTOR
start phases simply as “start phases” or “Phase N’ (where Nis some number).
NDB_STTOR start phases are always qualified as such, and so referred to as
“NDB_STTOR start phases” or “NDB_STTOR phases”.

Table 5.1 NDB kernel blocks and start phases

Kernel Block Receptive Start Phases
NDBFS 0

DBTC 1

DBDI H 1

DBLCH 1,4

DBACC 1

DBTUP 1
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STTOR Phase 1

Kernel Block Receptive Start Phases

DBDI CT 1,3

NDBCNTR 0,123,4,5/6,8,9

CwM 1 (prior to QVIR), 3, 8

QVGER 1,7

TRI X 1

BACKUP 1,3,7

DBUTI L 1,6

SUVA 1,3,5,7,100 (empty), 101

DBTUX 1,3,7

TSMAN 1, 3 (both ignored)

LGVAN 1,2,3,4,5, 6 (all ignored)

PGVAN 1, 3, 7 (Phase 7 currently empty)

RESTORE 1,3 (only in Phase 1 is any real work done)
Note

@ This table was current at the time this text was written, but is likely to change over

time. The latest information can be found in the source code.

5.4 STTOR Phase 1

This is one of the phases in which most kernel blocks participate (see the table in Section 5.3, “STTOR
Phase 07). Otherwise, most blocks are involved primarily in the initialization of data—for example, this is all
that DBTC does.

Many blocks initialize references to other blocks in Phase 1. DBL(H initializes block references to DBTUP,
and DBACC initializes block references to DBTUP and DBLCQH. DBTUP initializes references to the DBLCH,
TSMAN, and LGVAN blocks.

NDBCNTR initializes some variables and sets up block references to DBTUP, DBLQH, DBACC, DBTC, DBDI H,
and DBDI CT; these are needed in the special start phase handling of these blocks using NDB_STTOR
signals, where the bulk of the node startup process actually takes place.

If the cluster is configured to lock pages (that is, if the LockPages| n\Vai nMenor y configuration parameter
has been set), CWM handles this locking.

The QVIGR block calls the i ni t Dat a() method (defined in st or age/ ndb/ sr ¢/ ker nel / bl ocks/

gngr / Qrgr Mai n. cpp) whose output is handled by all other blocks in the READ CONFI G_REQ phase

(see Section 5.1, “Initialization Phase (Phase -1)"). Following these initializations, QVIGR sends the

Dl H RESTARTREQsignal to DBDI H, which determines whether a proper system file exists; if it does, an
initial start is not being performed. After the reception of this signal comes the process of integrating the
node among the other data nodes in the cluster, where data nodes enter the cluster one at a time. The first
one to enter becomes the master; whenever the master dies the new master is always the node that has
been running for the longest time from those remaining.

QVGR sets up timers to ensure that inclusion in the cluster does not take longer than what the cluster's
configuration is set to permit (see Controlling Timeouts, Intervals, and Disk Paging for the relevant
configuration parameters), after which communication to all other data nodes is established. At this point,
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STTOR Phase 1

a CM_REGREQsignal is sent to all data nodes. Only the president of the cluster responds to this signal;

the president permits one node at a time to enter the cluster. If no node responds within 3 seconds then
the president becomes the master. If several nodes start up simultaneously, then the node with the lowest
node ID becomes president. The president sends CM REGCONF in response to this signal, but also sends a
CM _ADD signal to all nodes that are currently alive.

Next, the starting node sends a CM_NODEI NFOREQ signal to all current “live” data nodes. When these
nodes receive that signal they send a NODE_VERSI ON_REP signal to all APl nodes that have connected

to them. Each data node also sends a CM_ACKADD to the president to inform the president that it has
heard the CM_NODEI NFOREQ signal from the new node. Finally, each of the current data nodes sends the
CM _NODEI NFOCONF signal in response to the starting node. When the starting node has received all these
signals, it also sends the CM_ACKADD signal to the president.

When the president has received all of the expected CM_ACKADD signals, it knows that all data nodes
(including the newest one to start) have replied to the CM_NODEI NFOREQ signal. When the president
receives the final CM_ACKADD, it sends a CM_ADD signal to all current data nodes (that is, except for the
node that just started). Upon receiving this signal, the existing data nodes enable communication with the
new node; they begin sending heartbeats to it and including in the list of neighbors used by the heartbeat
protocol.

The st art struct is reset, so that it can handle new starting nodes, and then each data node sends a

CM _ACKADD to the president, which then sends a CM_ADD to the starting node after all such CM_ACKADD
signals have been received. The new node then opens all of its communication channels to the data nodes
that were already connected to the cluster; it also sets up its own heartbeat structures and starts sending
heartbeats. It also sends a CM_ACKADD message in response to the president.

The signalling between the starting data node, the already “live” data nodes, the president, and any API
nodes attached to the cluster during this phase is shown in the following diagram:
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As a final step, QVGR also starts the timer handling for which it is responsible. This means that it generates
a signal to blocks that have requested it. This signal is sent 100 times per second even if any one instance
of the signal is delayed..

The BACKUP kernel block also begins sending a signal periodically. This is to ensure that excessive
amounts of data are not written to disk, and that data writes are kept within the limits of what has been
specified in the cluster configuration file during and after restarts. The DBUTI L block initializes the
transaction identity, and DBTUX creates a reference to the DBTUP block, while PGVAN initializes pointers
to the LGVAN and DBTUP blocks. The RESTORE kernel block creates references to the DBLQH and DBTUP
blocks to enable quick access to those blocks when needed.
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55 STTOR Phase 2

The only kernel block that participates in this phase to any real effect is NDBCNTR.

In this phase, NDBCNTR obtains the current state of each configured cluster data node. Messages
are sent to NDBCNTR from QVIGR reporting the changes in status of any the nodes. NDBCNTR also
sets timers corresponding to the St art Parti al Ti meout, StartPartiti onTi neout, and

St art Fai | ureTi meout configuration parameters.

The next step is for a CNTR_START_REQsignal to be sent to the proposed master node. Normally the
president is also chosen as master. However, during a system restart where the starting node has a newer
global checkpoint than that which has survived on the president, then this node will take over as master
node, even though it is not recognized as the president by QVCR. If the starting node is chosen as the new
master, then the other nodes are informed of this using a CNTR_START_REF signal.

The master withholds the CNTR_START_REQsignal until it is ready to start a new node, or to start the
cluster for an initial restart or system restart.

When the starting node receives CNTR_START _CONF, it starts the NDB_STTOR phases, in the following

order:

1. DBLQH
2. DBD CT
3. DBTUP
4. DBACC
5. DBTC
6. DBDI H

5.6 NDB_STTOR Phase 1

DBDI CT, if necessary, initializes the schema file. DBDI H, DBTC, DBTUP, and DBL(H initialize variables.
DBL(QH also initializes the sending of statistics on database operations.

5.7 STTOR Phase 3

DBDI CT initializes a variable that keeps track of the type of restart being performed.

NDBCNTR executes the second of the NDB_STTOR start phases, with no other NDBCNTR activity taking
place during this STTOR phase.

5.8 NDB_STTOR Phase 2

The DBLQH block enables its exchange of internal records with DBTUP and DBACC, while DBTC permits its
internal records to be exchanged with DBDI H. The DBDI H kernel block creates the mutexes used by the
NDB kernel and reads nodes using the READ NODESREQ signal. With the data from the response to this
signal, DBDI H can create node lists, node groups, and so forth. For node restarts and initial node restarts,
DBDI H also asks the master for permission to perform the restart. The master will ask all “live” nodes if
they are prepared to permit the new node to join the cluster. If an initial node restart is to be performed,
then all LCPs are invalidated as part of this phase.
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STTOR Phase 4

LCPs from nodes that are not part of the cluster at the time of the initial node restart are not invalidated.
The reason for this is that there is never any chance for a node to become master of a system restart using
any of the LCPs that have been invalidated, since this node must complete a node restart—including a
local checkpoint—before it can join the cluster and possibly become a master node.

The CWM kernel block activates the sending of packed signals, which occurs only as part of database
operations. Packing must be enabled prior to beginning any such operations during the execution of the
redo log or node recovery phases.

The DBTUX block sets the type of start currently taking place, while the BACKUP block sets the type of
restart to be performed, if any (in each case, the block actually sets a variable whose value reflects the
type of start or restart). The SUVA block remains inactive during this phase.

The PGVAN kernel block starts the generation of two repeated signals, the first handling cleanup. This
signal is sent every 200 milliseconds. The other signal handles statistics, and is sent once per second.

5.9 STTOR Phase 4

Only the DBLQH and NDBCNTR kernel blocks are directly involved in this phase. DBLQH allocates a record
in the BACKUP block, used in the execution of local checkpoints using the DEFI NE_BACKUP_REQ signal.
NDBCNTR causes NDB_STTORto execute NDB_STTOR phase 3; there is otherwise no other NDBCNTR
activity during this STTOR phase.

5.10 NDB_STTOR Phase 3

The DBLQH block initiates checking of the log files here. Then it obtains the states of the data nodes

using the READ NODESREQ signal. Unless an initial start or an initial node restart is being performed, the
checking of log files is handled in parallel with a number of other start phases. For initial starts, the log files
must be initialized; this can be a lengthy process and should have some progress status attached to it.

Note
@ From this point, there are two parallel paths, one continuing to restart and another
reading and determining the state of the redo log files.

The DBDI CT block requests information about the cluster data nodes using the READ_NODESREQ signal.
DBACC resets the system restart flag if this is not a system restart; this is used only to verify that no
requests are received from DBTUX during system restart. DBTC requests information about all nodes by
means of the READ_NCDESREQ signal.

DBDI H sets an internal master state and makes other preparations exclusive to initial starts. In the case of
an initial start, the nonmaster nodes perform some initial tasks, the master node doing once all nonmaster
nodes have reported that their tasks are completed. (This delay is actually unnecessary since there is no
reason to wait while initializing the master node.)

For node restarts and initial node restarts no more work is done in this phase. For initial starts the work is
done when all nodes have created the initial restart information and initialized the system file.

For system restarts this is where most of the work is performed, initiated by sending the NDB_STARTREQ
signal from NDBCNTR to DBDI H in the master. This signal is sent when all nodes in the system restart have
reached this point in the restart. This we can mark as our first synchronization point for system restarts,
designated VAl TPOI NT_4_1.

For a description of the system restart version of Phase 4, see Section 5.21, “System Restart Handling in
Phase 4”.
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After completing execution of the NDB_STARTREQ signal, the master sends a CNTR_WAI TREP signal with
WAI TPOI NT_4_2 to all nodes. This ends NDB_STTOR phase 3 as well as (STTOR) Phase 4.

5.11 STTOR Phase 5

All that takes place in Phase 5 is the delivery by NDBCNTR of NDB_STTOR phase 4; the only block that acts
on this signal is DBDI H that controls most of the part of a data node start that is database-related.

5.12 NDB_STTOR Phase 4

Some initialization of local checkpoint variables takes place in this phase, and for initial restarts, this is all
that happens in this phase.

For system restarts, all required takeovers are also performed. Currently, this means that all nodes whose
states could not be recovered using the redo log are restarted by copying to them all the necessary data
from the “live” data nodes.

For node restarts and initial node restarts, the master node performs a number of services, requested to
do so by sending the START _NEREQsignal to it. This phase is complete when the master responds with a
START_MECONF message, and is described in Section 5.22, “START_MEREQ Handling”.

After ensuring that the tasks assigned to DBDI Htasks in the NDB_STTOR phase 4 are complete,
NDBCNTR performs some work on its own. For initial starts, it creates the system table that keeps

track of unique identifiers such as those used for AUTO | NCREMENT. Following the WAITPOINT_4_1
synchronization point, all system restarts proceed immediately to NDB_STTOR phase 5, which is handled
by the DBDI H block. See Section 5.13, “NDB_STTOR Phase 5", for more information.

5.13 NDB_STTOR Phase 5

For initial starts and system restarts this phase means executing a local checkpoint. This is handled by
the master so that the other nodes will return immediately from this phase. Node restarts and initial node
restarts perform the copying of the records from the primary fragment replica to the starting fragment
replicas in this phase. Local checkpoints are enabled before the copying process is begun.

Copying the data to a starting node is part of the node takeover protocol. As part of this protocol, the node
status of the starting node is updated; this is communicated using the global checkpoint protocol. Waiting
for these events to take place ensures that the new node status is communicated to all nodes and their
system files.

After the node's status has been communicated, all nodes are signaled that we are about to start the
takeover protocol for this node. Part of this protocol consists of Steps 3 - 9 during the system restart phase
as described later in this section. This means that restoration of all the fragments, preparation for execution
of the redo log, execution of the redo log, and finally reporting back to DBDI Hwhen the execution of the
redo log is completed, are all part of this process.

After preparations are complete, copy phase for each fragment in the node must be performed. The
process of copying a fragment involves the following steps:

1. The DBLQH kernel block in the starting node is informed that the copy process is about to begin by
sending it a PREPARE _COPY_FRAGREQsignal.

2. When DBLQH acknowledges this request a CREATE FRAGREQsignal is sent to all nodes notify them of
the preparation being made to copy data to this fragment replica for this table fragment.
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3. After all nodes have acknowledged this, a COPY_FRAGREQsignal is sent to the node from which the
data is to be copied to the new node. This is always the primary fragment replica of the fragment. The
node indicated copies all the data over to the starting node in response to this message.

4. After copying has been completed, and a COPY_FRAGCONF message is sent, all nodes are notified of
the completion through an UPDATE_TOREQ signal.

5. After all nodes have updated to reflect the new state of the fragment, the DBLQH kernel block of the
starting node is informed of the fact that the copy has been completed, and that the fragment replica is
now up-to-date and any failures should now be treated as real failures.

6. The new fragment replica is transformed into a primary fragment replica if this is the role it had when
the table was created.

7. After completing this change another round of CREATE FRAGREQ messages is sent to all nodes
informing them that the takeover of the fragment is now committed.

8. After this, process is repeated with the next fragment if another one exists.

9. When there are no more fragments for takeover by the node, all nodes are informed of this by sending
an UPDATE_TOREQsignal sent to all of them.

10. Wait for the next complete local checkpoint to occur, running from start to finish.

11. The node states are updated, using a complete global checkpoint. As with the local checkpoint in the
previous step, the global checkpoint must be permitted to start and then to finish.

12. When the global checkpoint has completed, it will communicate the successful local checkpoint of this
node restart by sending an END_TOREQ signal to all nodes.

13. A START _COPYCONF is sent back to the starting node informing it that the node restart has been
completed.

14. Receiving the START _COPYCONF signal ends NDB_STTOR phase 5. This provides another
synchronization point for system restarts, designated as WAl TPO NT_5_ 2.

Note

@ The copy process in this phase can in theory be performed in parallel by several
nodes. However, all messages from the master to all nodes are currently sent to
single node at a time, but can be made completely parallel. This is likely to be done
in the not too distant future.

In an initial and an initial node restart, the SUVA block requests the subscriptions from the SUVA master
node. NDBCNTR executes NDB_STTOR phase 6. No other NDBCNTR activity takes place.

5.14 NDB_STTOR Phase 6

In this NDB_STTOR phase, both DBLQH and DBDI CT clear their internal flags representing the current
restart type. The DBACC block resets the system restart flag; DBACC and DBTUP start a periodic signal for
checking memory usage once per second. DBTC sets an internal variable indicating that the system restart
has been completed.

5.15 STTOR Phase 6

The NDBCNTR block defines the cluster's node groups, and the DBUTI L block initializes a number of data
structures to facilitate the sending keyed operations can be to the system tables. DBUTI L also sets up a
single connection to the DBTC kernel block.
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5.16 STTOR Phase 7

In QVER the president starts an arbitrator (unless this feature has been disabled by setting the value

of the Ar bi t r at i onRank configuration parameter to 0 for all nodes—see Defining an NDB Cluster
Management Server, and Defining SQL and Other API Nodes in an NDB Cluster, for more information. In
addition, checking of APl nodes through heartbeats is activated.

Also during this phase, the BACKUP block sets the disk write speed to the value used following the
completion of the restart. The master node during initial start also inserts the record keeping track of which
backup ID is to be used next. The SUVA and DBTUX blocks set variables indicating start phase 7 has been
completed, and that requests to DBTUX that occurs when running the redo log should no longer be ignored.

5.17 STTOR Phase 8

NDB_STTOR executes NDB_STTOR phase 7; no other NDBCNTR activity takes place.

5.18 NDB_STTOR Phase 7

If this is a system restart, the master node initiates a rebuild of all indexes from DBDI CT during this phase.

The CWM kernel block opens communication channels to API nodes (including MySQL servers acting as
SQL nodes), and indicates in gl obal Dat a that the node is started.

5.19 STTOR Phase 9

NDBCNTR resets some startup variables.

5.20 STTOR Phase 101

This is the SUVA handover phase, during which a GCP is negotiated and used as a point of reference for
changing the source of event and replication subscriptions from existing nodes only to include a newly
started node.

5.21 System Restart Handling in Phase 4

This consists of the following steps:

1. The master sets the latest GCI as the restart GCI, and then synchronizes its system file to all other
nodes involved in the system restart.

2. The next step is to synchronize the schema of all the nodes in the system restart. This is performed in
15 passes. The problem we are trying to solve here occurs when a schema object has been created
while the node was up but was dropped while the node was down, and possibly a new object was even
created with the same schema ID while that node was unavailable. In order to handle this situation, it
is necessary first to re-create all objects that are supposed to exist from the viewpoint of the starting
node. After this, any objects that were dropped by other nodes in the cluster while this node was “dead”
are dropped; this also applies to any tables that were dropped during the outage. Finally, any tables
that have been created by other nodes while the starting node was unavailable are re-created on
the starting node. All these operations are local to the starting node. As part of this process, is it also
necessary to ensure that all tables that need to be re-created have been created locally and that the
proper data structures have been set up for them in all kernel blocks.

After performing the procedure described previously for the master node the new schema file is sent to
all other participants in the system restart, and they perform the same synchronization.
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START_MEREQ Handling

10.

11.

All fragments involved in the restart must have proper parameters as derived from DBDI H. This causes
a number of START FRAGREQ signals to be sent from DBDI Hto DBLQH. This also starts the restoration
of the fragments, which are restored one by one and one record at a time in the course of reading the
restore data from disk and applying in parallel the restore data read from disk into main memory. This
restores only the main memory parts of the tables.

Once all fragments have been restored, a START RECREQ message is sent to all nodes in the starting
cluster, and then all undo logs for any Disk Data parts of the tables are applied.

After applying the undo logs in LGVAN, it is necessary to perform some restore work in TSVAN that
requires scanning the extent headers of the tablespaces.

Next, it is necessary to prepare for execution of the redo log, which log can be performed in up to four
phases. For each fragment, execution of redo logs from several different nodes may be required. This
is handled by executing the redo logs in different phases for a specific fragment, as decided in DBDI H
when sending the START _FRAGREQsignal. An EXEC_FRAGREQsignal is sent for each phase and
fragment that requires execution in this phase. After these signals are sent, an EXEC_SRREQsignal is
sent to all nodes to tell them that they can start executing the redo log.

the setup which was started earlier (in Phase 4) by DBL(H has finished, or to

Note
@ Before starting execution of the first redo log, it is necessary to make sure that
wait until it does before continuing.

Prior to executing the redo log, it is necessary to calculate where to start reading and where the end of
the redo log should have been reached. The end of the redo log should be found when the last GCI to
restore has been reached.

After completing the execution of the redo logs, all redo log pages that have been written beyond the
last GCI to be restore are invalidated. Given the cyclic nature of the redo logs, this could carry the
invalidation into new redo log files past the last one executed.

After the completion of the previous step, DBLQH report this back to DBDI Husing a START _RECCONF
message.

When the master has received this message back from all starting nodes, it sends a NDB_ STARTCONF
signal back to NDBCNTR.

The NDB_STARTCONF message signals the end of STTOR phase 4 to NDBCNTR, which is the only block
involved to any significant degree in this phase.

5.22 START_MEREQ Handling

The first step in handling START _NMEREQis to ensure that no local checkpoint is currently taking place;
otherwise, it is necessary to wait until it is completed. The next step is to copy all distribution information
from the master DBDI Hto the starting DBDI H. After this, all metadata is synchronized in DBDI CT (see
Section 5.21, “System Restart Handling in Phase 4”).

After blocking local checkpoints, and then synchronizing distribution information and metadata information,
global checkpoints are blocked.

The next step is to integrate the starting node in the global checkpoint protocol, local checkpoint protocol,
and all other distributed protocols. As part of this the node status is also updated.

After completing this step the global checkpoint protocol is permitted to start again, the START _MECONF
signal is sent to indicate to the starting node that the next phase may proceed.
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Chapter 6 NDB Schema Obiject Versions

NDB supports online schema changes. A schema object such as a Tabl e or | ndex has a 4-byte schema
object version identifier, which can be observed in the output of the ndb_desc utility (see ndb_desc —
Describe NDB Tables), as shown here (emphasized text):

$> ndb_desc -c 127.0.0.1 -d test t1
= il ==

Ver si on: 33554434

Fragment type: HashMapPartition

K Val ue: 6

Mn | oad factor: 78

Max | oad factor: 80

Tenporary table: no

Nunmber of attributes: 3

Nunber of prinmary keys: 1

Length of frmdata: 269

Row Checksum 1

Row GCl: 1

Si ngl eUser Mbde: 0

ForceVarPart: 1

Fragment Count: 4

ExtraRowGci Bits: 0

Ext r aRowAut horBits: O

Tabl eSt at us: Retri eved

HashMap: DEFAULT- HASHVAP- 240- 4

-- Attributes --

cl Int PRI MARY KEY DI STRI BUTI ON KEY AT=FI XED ST=MEMORY AUTO | NCR
c2 Int NULL AT=FI XED ST=MEMORY

c4 Varchar (50; | ati nl1_swedi sh_ci) NOT NULL AT=SHORT_ VAR ST=MEMORY
-- Indexes --

PRI MARY KEY(cl) - Uni queHashl ndex
PRI MARY(c1) - Orderedl ndex

NDBT_ProgranExit: 0 - OK

The schema object version identifier (or simply “schema version”) is made up of a major version and a
minor version; the major version occupies the (single) least sigificant byte of the schema version, and
the minor version the remaining (3 most significant) bytes. You can see these two components more
easily when viewing the schema version in hexadecimal notation. In the example output just shown, the
schema version is shown as 33554434, which in hexadecimal (filling in leading zeroes as necessary) is
0x02000002; this is equivalent to major version 2, minor version 2. Adding an index to table t 1 causes
the schema version as reported by ndb_desc to advance to 50331650, or 0x03000002 hexadecimal,
which is equivalent to major version 2 (3 least significant bytes 00 00 02), minor version 3 (most
significant byte 03). Minor schema versions start with O for a newly created table.

In addition, each NDB API| database object class has its own get Obj ect Ver si on() method that, like
nj ect : : get Obj ect Ver si on( ), returns the object's schema object version. This includes instances,
not only of Obj ect , but of Tabl e, | ndex, Col um, Logfi | eG oup, Tabl espace, Dat afi | e, and
Undofi | e, as well as Event . (However, NdbBI ob: : get Ver si on() has a purpose and function that is
completely unrelated to that of the methods just listed.)

Schema changes which are considered backward compatible—such as adding a DEFAULT or NULL
column at the end of a table—cause the table object's minor version to be incremented. Schema changes
which are not considered backward compatible—such as removing a column from a table—cause the
major version to be incremented.

Note
@ While the implementation of an operation causing a schema major version change
may actually involve 2 copies of the affected table (dropping and recreating the
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table), the final outcome can be observed as an increase in the table's major
I version.

Queries and DML operations which arrive from NDB clients also have an associated schema version,

which is checked at the start of processing in the data nodes. If the schema version of the request differs

from the affected database object's latest schema version only in its minor version component, the

operation is considered compatible and is allowed to proceed. If the schema version differs in the major

schema version then it will be rejected.

This mechanism allows the schema to be changed in the data nodes in various ways, without requiring a
synchronized schema change in clients. Clients need not move on to the new schema version until they
are ready to do so. Queries and DML operations can thus continue uninterrupted.

The NDB APl and schema object versions.  An NDB API application normally uses an

NdbDi ct i onary object associated with an Ndb object to retrieve schema objects. Schema objects are
retrieved on demand from the data nodes; signalling is used to obtain the table or index definition; then, a
local memory object is constructed which the application can use. NDB internally caches schema objects,
so that each successive request for the same table or index by name does not require signalling.

Global schema cache. To avoid the need to signal to the data nodes for every schema object lookup,
a schema cache is used for each Ndb_cl ust er _connect i on. This is referred to as the global schema
cache. It is global in terms of spanning multiple Ndb objects. Instantiated table and index objects are
automatically put into this cache to save on future signalling and instantiation costs. The cache maintains
a reference count for each object; this count is used to determine when a given schema object can be
deleted. Schema objects can have their reference counts modified by explicit API method calls or local
schema cache operations.

Local schema cache. In addition to the per-connection global schema cache, each Ndb object's
NdbDi ct i onary object has a local schema cache. This cache contains pointers to objects held in the
global schema cache. Each local schema cache holding a reference to a schema object in the global
schema cache increments the global schema cache reference count by 1. Having a schema cache that
is local to each Ndb object allows schema objects to be looked up without imposing any locks. The local
schema cache is normally emptied (reducing global cache reference counts in the process) when its
associated Ndb object is deleted.

Operation without schema changes.  Normal operation proceeds as follows in the cases listed below:

A. Atableis requested by some client (Ndb object) for the first time.  The local cache is checked;
the attempt results in a miss. The global cache is then also checked (using a lock), and the result is
another miss.

Since there were no cache hits, the data node is sent a signal; the node's response is used to
instantiate the table object. A pointer to the instantiated data object is added to the global cache;
another such pointer is added to the local cache, and the reference count is set to 1. A pointer to the
table is returned to the client.

B. A second client (a different Ndb object) requests access to the same table, also by name. A
check of the local cache results in a miss, but a check of the global cache yields a hit.

As a result, an object pointer is added to the local cache, the global reference count is incremented—
so that its value is now 2—and an object pointer is returned to the client. No new pointer is added to the
global cache.

C. For asecond time, the second client requests access to same table by name.  The local cache
is checked, producing a hit. An object pointer is immediately returned to the client. No pointers are
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added to the local or global caches, and the object's reference count is not incremented (and so the
reference count remains constant at 2).

D. Second client deletes Ndb object.  Objects in this client's local schema cache have their reference
counts decremented in global cache.

This sets the global cache reference count to 1. Since it is not yet 0, no action is yet taken to remove
the parent Ndb object.

Schema changes.  Assuming that an object's schema never changes, the schema version first retrieved
is used for the lifetime of the application process, and the in-memory object is deleted only when all local
cache references (that is, all references to Ndb objects) have been deleted. This is unlikely to occur other
than during a shutdown or cluster connection reset.

If an object's schema changes in a backward-compatible way while an application is running, this has the
following affects:

» The minor version at the data nodes is incremented. (Ongoing DML operations using the old schema
version still succeed.)

* NDB API clients subsequently retrieving the latest version of the schema object then fetch the new
schema version.

+ NDB API clients with cached older versions do not use the new schema version unless and until their
local and global caches are invalidated.

* NDB API clients subscribing to events can observe a TE_ALTER event for the table in question, and can
use this to trigger schema object cache invalidations.

» Each local cache entry can be removed by calling r enoveCachedTabl e() or
renoveCachedl ndex( ) . This removes the entry from the local cache, and decrements the reference
count in the global cache. When (and if) the global cache reference count reaches zero, the old cached
object can be deleted.

 Alternatively, local cache entries can be removed, and the global cache entry invalidated, by calling
i nval i dat eTabl e() ori nval i dat el ndex() . Subsequent calls to get Tabl e() or get | ndex() for
this and other clients return the new schema object version by signalling the data nodes and instantiating
a new object.

* New Ndb objects fill their local table caches on demand from the global table cache as normal. This
means that, once an old schema object has been invalidated in the global cache, such objects retrieve
the latest table objects known at the time that the table objects are first cached.

When an incompatible schema change is made (that is, a schema major version change), NDB API
requests using the old version fail as soon as the new version is committed. This can also be used as a
trigger to retrieve a new schema object version.

The rules governing the handling of schema version changes are summarized in the following list:

» An online schema change (minor version change) does not affect existing clients (Ndb objects); clients
can continue to use the old schema object version

« If and only if a client voluntarily removes cached objects by making API calls can it then observe the new
schema object version.

» As Ndb objects remove cached objects and are deleted, the reference count on the old schema object
version decreases.
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» When this reference count reaches 0, the object can be deleted.

Implications of the schema object lifecycle.  The lifespan of a schema object (such as a Tabl e or

I ndex) is limited by the lifetime of the Ndb object from which it is obtained. When the parent Ndb object of
a schema object is deleted, the reference count which keeps the Ndb object alive is decremented. If this
Ndb object holds the last reamining reference to a given schema object version, the deletion of the Ndb
object can also result in the deletion of the schema object. For this reason, no other threads can be using
the object at this time.

Care must be exercised when pointers to schema objects are held in the application and used between
multiple Ndb objects. A schema object should not be used beyond the lifespan of the Ndb object which
created it.

Applications can respond, asynchronously and independently of each other, to backward-compatible
schema changes, moving to the new schema only when necessary. Different threads can operate on
different schema object versions concurrently.

It is thus very important to ensure that schema objects do not outlive the Ndb objects used to create them.
To help prevent this from happening, you can take any of the following actions to invalidate old schema
objects:

» To trigger invalidation when and as needed, use NDB API TE_ALTER events (see Event::TableEvent).
» Use an external trigger to initiate invalidation.
» Perform a periodic invalidation explicitly.

Invalidating the caches in any of these ways allows applications to obtain new versions of schema objects
as required.

It is also worth noting that not all NDB API Tabl e getter methods return pointers; many

of them (in addition to Tabl e: : get Nane() ) return table names. Such methods include

I ndex: : get Tabl e(), NdbQper ati on: : get Tabl eNane(), Event : : get Tabl eNane(), and
NdbDi cti onary: : get RecordTabl eNane() .
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Chapter 7 NDB Cluster API Errors
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This section provides a listing of exit codes and messages returned by a failed data node (ndbd or
ndbnt d) process, as well as NDB transporter error log messages.

For information about error handling and error codes for the NDB API, see NDB API Errors and Error
Handling. For information about error handling and error codes for the MGM API, see MGM API Errors, as
well as The ndb_mgm_error Type.

7.1 Data Node Error Messages

This section contains listings of exit codes and error messages given when a data node process stops
prematurely, as well as a listing of classifications of these errors.

7.1.1 ndbd Error Classifications

This section lists the classifications for the error messages described in Section 7.1.2, “ndbd Error Codes”.

XNE Success
No error
XUE Unknown
Unknown
Xl E XST_R

Internal error, programmng error or mssing error
nessage, please report a bug

XCE Per manent error, external action needed
Configuration error

XAE Tenporary error, restart node
Arbitration error

XRE Tenporary error, restart node
Restart error

XCR Per manent error, external action needed
Resource configuration error

XFF Per manent error, external action needed
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ndbd Error Codes

XFI

XFL

7.1.2 ndbd Error Codes

This section lists all the error messages that can be returned when a data node process halts due to an
error, arranged in most cases according to the affected NDB kernel block.

File systemfull
Ndbd file systemerror, restart node initial

Ndbd file systeminconsistency error, please report a
bug

Ndbd file systemerror, restart node initial

Ndbd file systemlinmt exceeded

For more information about kernel blocks, see Chapter 4, NDB Kernel Blocks

The meanings of the values given in the Classification column of each of the following tables is given in
Section 7.1.1, “ndbd Error Classifications”.

7.1.2.1 General Errors

This section contains ndbd error codes that are either generic in nature or otherwise not associated with a

specific NDB kernel block.
NDBD_EXI T_GENERI C

NDBD_EXI T_PRGERR

XRE
Ceneric error
Xl E

Assertion

NDBD_EXI T_NODE_NOT_| N_CONFXCGE

NDBD_EXI T_SYSTEM ERRCR

node id in the configuration has the wong type,
(i.e. not an NDB node)

XIE

Systemerror, node killed during node restart by
ot her node

NDBD_EXI T_I NDEX_NOTI NRANGEXI E

NDBD_EXI T_ARBI T_SHUTDOWN

Array index out of range
XAE

Node | ost connection to other nodes and can not form
a unpartitioned cluster, please investigate if there
are error(s) on other node(s)

NDBD_EXI T_PARTI TI ONED_SHUTOSE\N

Partitioned cluster detected. Please check if cluster
i s already running
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NDBD_EXI T_NODE_DECLARED DEX&E

Node decl ared dead. See error log for details

NDBD_EXI T_PO NTER_NOTI NRANGHE=

Poi nter too |arge

NDBD_EXI T_SR_OTHERNODEFAI LYiRE

NDBD_EXI T_NODE_NOT_DEAD

NDBD_EXI T_SR_REDOLOG

NDBD_EXI T_SR_SCHEMAFI LE

2311

Anot her node failed during systemrestart, please
investigate error(s) on other node(s)

XRE

Internal node state conflict, nost probably resol ved
by restarting node again

XFI

Error while reading the REDO | og
XFI

Error while reading the schema file
Xl E

Conflict when selecting restart type

NDBD_EXI T_NO_MORE_UNDOLOG XCR

NDBD_EXI T_SR_UNDOLOG

No nore free UNDO | og, increase Undol ndexBuffer
XFI

Error while reading the datapages and UNDO | og

NDBD_EXI T_SI NGLE_USER MODEXRE

NDBD_EXI T_MEMALLOC

Data node is not allowed to get added to the cluster
while it is in single user node

XCE

Menory allocation failure, please decrease sone
configuration paraneters

NDBD_EXI T_BLOCK_J BUFCONGEAI ON

Job buffer congestion

NDBD_EXI T_TI ME_QUEUE_ZERO XI E

Error in zero tine queue

NDBD_EXI T_TI ME_QUEUE_SHORTXI E

Error in short tine queue
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NDBD_EXI T_TI ME_QUEUE_LONG XI E

Error in long tine queue
NDBD_EXI T_TI ME_QUEUE_DELAYXI E

Error in time queue, too |ong del ay
NDBD_EXI T_TI ME_QUEUE_| NDEXXI E

Ti me queue index out of range
NDBD_EXI T_BLOCK_BNR_ZERO XI E

Send signal error
NDBD_EXI T_WRONG PRI O LEVELXI E

Wong priority |level when sending signa
NDBD_EXI T_NDBREQUI RE Xl E

Internal programerror (failed ndbrequire)
NDBD_EXI T_NDBASSERT Xl E

Internal programerror (failed ndbassert)
NDBD EXI T_ERROR | NSERT  XNE

Error insert executed
NDBD_EXI T_| NVALI D_CONFI G XCE

Invalid configuration received from Managenent Server
NDBD_EXI T_RESOURCE_ALLOC_ERBER

Resource allocation error, please reviewthe
configuration

NDBD_EXI T_NO_MORE_REDOLOG XCR

Fatal error due to end of REDO | og. I|ncrease
NoOf Fr agnent LogFi | es or Fragnent LogFi |l eSi ze

NDBD_EXI T_OS_SI GNAL_RECEI VEE
Error CS signal received
NDBD_EXI T_SR_RESTARTCONFL I XRE

Partial systemrestart causing conflicting file
syst ens

7.1.2.2 VM Errors

This section contains ndbd error codes that are associated with problems in the VM (virtal machine) NDB
kernel block.
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NDBD_EXI T_OUT_OF_LONG_SI GNKCR MEMORY

Signal lost, out of long signal nmenory, please
i ncrease LongMessageBuffer

NDBD_EXI T_WATCHDOG_TERM NAYIEE

Wat chDog terminate, internal error or massive
overl oad on the machine running this node

NDBD_EXI T_SI GNAL_LOST_SENDXERIFFER FULL

Signal lost, out of send buffer nmenory, please
i ncrease SendBufferMenory or | ower the | oad

NDBD_EXI T_SI GNAL_LOST Xl E

Signal | ost (unknown reason)
NDBD_EXI T_I LLEGAL_SI GNAL  XI E

II'legal signal (version msmatch a possibility)
NDBD_EXI T_CONNECTI ON_SETUPXERI LED

Connection setup fail ed

7.1.2.3 NDBCNTR Errors

This section contains ndbd error codes that are associated with problems in the NDBCNTR (initialization
and configuration) NDB kernel block.

NDBD_EXI T_RESTART_TI MEQUT XCE

Total restart tinme too |ong, consider increasing
StartFail ureTi meout or investigate error(s) on other
node( s)

NDBD_EXI T_RESTART_DURI NG_SKRHDOWN

Node started whil e node shutdown in progress. Please
wait until shutdown conplete before starting node

NDBD_EXI T_UPGRADE_| NI TI AL XUl RED

Node upgrade requires initial restart to rebuild
filesystem Please retry with --initial or
reconsi der.

7.1.2.4 DIH Errors

This section contains ndbd error codes that are associated with problems in the DI H (distribution handler)
NDB kernel block.

NDBD_EXI T_MAX_CRASHED REPLXFIAS

Too many crashed replicas (8 consecutive node restart
failures)
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NDBD_EXI T_MASTER_FAI LURE_DXRENG NR

Unhandl ed naster failure during node restart
NDBD_EXI T_LOST_NODE_GROUP XAE

Al'l nodes in a node group are unavail able
NDBD_EXI T_NO_RESTORABLE_REREI CA

Unable to find a restorable replica

7.1.2.5 ACC Errors

This section contains ndbd error codes that are associated with problems in the ACC (access control and
lock management) NDB kernel block.

NDBD_EXI T_SR_OUT_OF | NDEXNEMRRY

Qut of index menory during systemrestart, please
i ncrease Dat aMenory

7.1.2.6 TUP Errors

This section contains ndbd error codes that are associated with problems in the TUP (tuple management)
NDB kernel block.

NDBD_EXI T_SR_OUT_OF DATANVEXTRY

Qut of data nenory during systemrestart, please
i ncrease Dat aMenory

7.1.2.7 LQH Errors

There is currently one ndbd error code associated with the LQH kernel block. Information about this error
code is shown here:

NDBD_EXI T_LCP_SCAN_WATCHDOG [EAI L

LCP fragnent scan watchdog detected a problem Please
report a bug.

At the lowest level, an LCP comprises a series of fragment scans. Scans are requested by the DBDI H
Master using an LCP_FRAG_ORD signal to the DBLQH kernel block. DBLQH then asks the BACKUP block to
perform a scan of the fragment, recording the resulting data to disk. This scan is run through the DBLCH

block.
7.1.2.8 NDBFS Errors

This section contains ndbd error codes that are associated with problems in the NDBFS (filesystem) NDB
kernel block.

Most of these errors provide additional information, such as operating system error codes, when they are
generated.

NDBD_EXI T_AFS_NOPATH X E

No file system path
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2802 Xl E
Channel is full
2803 Xl E
No nore threads
NDBD_EXI T_AFS_PARAMETER XI E
Bad paraneter
NDBD_EXI T_AFS_| NVALI DPATH XCE
Illegal file system path
NDBD_EXI T_AFS_MAXOPEN XCR

Max number of open files exceeded, please increase
MaxNoCOf OpenFi | es

NDBD_EXI T_AFS_ALREADY OPENKI E

File has al ready been opened
NDBD_EXI T_AFS_ENVI RONMVENT XI E

Envi ronnment error using file
NDBD_EXI T_AFS_TEMP_NO ACCESSE

Tenmporary on access to file
NDBD _EXI T_AFS DI SK_FULL  XFF

The file systemis ful
NDBD_EXI T_AFS_PERM SS| ON_DESE ED

Recei ved perm ssion denied for file
NDBD_EXI T_AFS_| NVALI D_PARAKCE

Invalid paraneter for file
NDBD_EXI T_AFS_UNKNOWN Xl E

Unknown file systemerror
NDBD_EXI T_AFS_NO_MORE_RESXIREES

Systemreports no nore file systemresources
NDBD_EXI T_AFS_NO_SUCH_FI LEXFI

File not found
NDBD_EXI T_AFS_READ_UNDERFLGW

Read underfl ow
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NDBD_EXI T_AFS ZLI B_| NI T_FAXILE

Zlib init failure, please check the zlib version
NDBD_EXI T_| NVALI D_LCP_FI LEXFI

I nvalid LCP
NDBD_EXI T_| NSUFFI CENT NODESRE

I nsufficent nodes for systemrestart
NDBD_EXI T_UNSUPPORTED_VERSKRE

Unsupported version
NDBD_EXI T_RESTORE_SCHEMA XCR

Failure to restore schema
NDBD_EXI T_GRACEFUL_ SHUTDOMWNERROR

Graceful shutdown not 100% possi bl e due to m xed ndbd
versi ons

7.1.2.9 Sentinel Errors

A special case, to handle unknown or previously unclassified errors. You should always report a bug using
http://bugs.mysql.com/ if you can repeat a problem giving rise to this error consistently.

0 XUE

No nessage sl ogan found (please report a bug if you
get this error code)

7.2 NDB Transporter Errors

This section lists error codes, names, and messages that are written to the cluster log in the event of
transporter errors.

0x00 TE_NO_ERROR
No error
0x01 TE_ERROR_CLOSI NG_SOCKET

Error found during closing of socket
0x02 TE_ERROR | N_SELECT BEFORE_ACCEPT

Error found before accept. The transporter will retry
0x03 TE_ | NVALI D_MESSAGE_LENGTH

Error found in nessage (invalid nmessage |ength)
0x04 TE_I NVALI D_CHECKSUM

Error found in nessage (checksum
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0x05

0x06

0x07

0x08

0x0b

0x0c

0x0d

Ox0e

oxOf

0x10

Ox11

0x12

0x13

0x14

0x15

TE_COULD_NOT_CREATE_SOCKET

Error found while creating socket(can't create

socket)

TE_COULD_NOT_BI ND_SOCKET

Error found while binding server socket

TE_LI STEN_FAI LED

Error found while listening to server socket

TE_ACCEPT_RETURN_ERROR

Error found during accept(accept return error)

TE_SHM DI SCONNECT
The renote node has di sconnected
TE_SHM | PC_STAT

Unabl e to check shm segnent
TE_SHM UNABLE_TO CREATE_SEGVENT
Unabl e to create shm segnent
TE_SHM UNABLE_TO ATTACH_ SEGVENT
Unabl e to attach shm segnent
TE_SHM UNABLE_TO_REMOVE_SEGVENT
Unabl e to renove shm segnent
TE_TOO SMALL_SIG D

Sig IDtoo snall

TE_TOO LARGE_SI G D

Sig IDtoo large

TE_WAI T_STACK_FULL

Wait stack was full

TE_RECEI VE_BUFFER_FULL

Recei ve buffer was ful

TE_SI GNAL_LOST_SEND_BUFFER_FULL

Send buffer was full,and trying to force send fails

TE_SI GNAL_LOST

Send failed for unknown reason(signa

| ost)
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0x16 TE_SEND BUFFER_FULL
The send buffer was full, but sleeping for a while
sol ved

0x21 TE_SHM | PC_PERMANENT

Shm i pc Pernanent error

Note

@ Transporter error codes 0x17 through 0x20 and 0x22 are reserved for SCI
connections, which are no longer supported in NDB Cluster, and so are not
included here.

146



Appendix A NDB Internals Glossary

This appendix contains terms and abbreviations that are found in or useful to understanding the NDB
source code.

ACC. AcCcCelerator or ACCess manager. Implemented as the DBACC kernel block, which handles hash
indexes of primary keys, providing fast access to records.

APl node. In NDB terms, this is any application that accesses cluster data using the NDB API, including
mysql d when functioning as an API node. (MySQL servers acting in this capacity are also referred to

as “SQL nodes”.) Sometimes abbreviated informally as “API”. See NDB Cluster Nodes, Node Groups,
Fragment Replicas, and Partitions.

BACKUP. Inthe NDB kernel, the block having this name performs online backups and checkpoints. For
more information, see Section 4.1, “The BACKUP Block”.

CMVMI.  Stands for Cluster Manager Virtual Machine Interface. An NDB kernel handling nonsignal
requests to the operating system, as well as configuration management, interaction with the cluster
management server, and interaction between various kernel blocks and the NDB virtual machine. See
Section 4.2, “The CMVMI Block”, for more information.

CNTR. Stands for restart CoordiNaToR. See Section 4.14, “The NDBCNTR Block”, for more
information.

DBINFO. The Database Information block provides support for the ndbi nf o information database used
to obtain information about data node internals. See Section 4.6, “The DBINFO Block”.

DBTC. The transaction coordinator (also sometimes written simply as TC). See Section 4.9, “The DBTC
Block”, for more information.

DICT. The NDB data DICTionary kernel block. Also DBDICT. See Section 4.4, “The DBDICT Block”.
DIH.  Distribution Handler. An NDB kernel block. See Section 4.5, “The DBDIH Block”.

LDM. Local Data Manager. This set of NDB kernel blocks executes the code that manages the data
handled on a given data node. It includes the DBTUP, DBACC, DBLQH, DBTUX, BACKUP, TSMAN, LGVAN,
PGVAN, and RESTORE blocks.

Each such set of modules is referred to as an LDM instance, and is responsible for tuple storage, hash and
T-tree indexes, page buffer and tablespace management, writing and restoring local checkpoints, and Disk
Data log management. A data node can have multiple LDM instances, each of which can be distributed
among a set of threads. Each LDM instance works with its own partition of the data.

LGMAN. The Log Group MANager NDB kernel block, used for NDB Cluster Disk Data tables. See
Section 4.13, “The LGMAN Block”.

LQH. Local Query Handler. NDB kernel block, discussed in Section 4.7, “The DBLQH Block”.

MGM. ManaGeMent node (or management server). Implemented as the ndb_ngnd server daemon.
Responsible for passing cluster configuration information to data nodes and performing functions such as
starting and stopping nodes. Accessed by the user by means of the cluster management client (ndb_ngm).
A discussion of management nodes can be found in ndb_mgmd — The NDB Cluster Management Server
Daemon.

NDB_STTOR. NDB STarT Or Restart
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QMGR. The cluster management block in the NDB kernel. It responsibilities include monitoring
heartbeats from data and API nodes. See Section 4.17, “The QMGR Block”, for more information.

RBR. Row-Based Replication. NDB Cluster Replication is row-based replication. See NDB Cluster
Replication.

STTOR. STarT Or Restart
SUMA. The cluster SUbscription MAnager. See Section 4.19, “The SUMA Block”.
TC. Transaction Coordinator. See Section 4.9, “The DBTC Block”.

TRIX.  Stands for TRansactions and IndeXes, which are managed by the NDB kernel block having this
name. See Section 4.23, “The TRIX Block”.

TSMAN. Table space manager. Handles tablespaces for NDB Cluster Disk Data. See Section 4.22,
“The TSMAN Block”, for more information.

TUP.  TUPIe. Unit of data storage. Also used (along with DBTUP) to refer to the NDB kernel's tuple
management block, which is discussed in Section 4.10, “The DBTUP Block”.

148


https://dev.mysql.com/doc/refman/8.0/en/mysql-cluster-replication.html
https://dev.mysql.com/doc/refman/8.0/en/mysql-cluster-replication.html

Index
D

DUMP commands
NDB Cluster, 8

E

error messages
NDB API, 137

errors
MGM API, 137
NDB API, 137

M

MGM API
errors, 137

N

NDB API
error messages, 137
errors, 137
NDB Cluster
DUMP commands, 8
ndb_mgm
DUMP commands, 8

149



150



	MySQL NDB Cluster Internals Manual
	Table of Contents
	Preface and Legal Notices
	Chapter 1 NDB Cluster File Systems
	1.1 NDB Cluster Data Node File System
	1.1.1 NDB Cluster Data Node Data Directory Files
	1.1.2 NDB Cluster Data Node File System Directory
	1.1.3 NDB Cluster Data Node Backup Data Directory
	1.1.4 Files Used by NDB Cluster Disk Data Tables

	1.2 NDB Cluster Management Node File System

	Chapter 2 NDB Cluster Management Client DUMP Commands
	2.1 DUMP 1
	2.2 DUMP 13
	2.3 DUMP 14
	2.4 DUMP 15
	2.5 DUMP 16
	2.6 DUMP 17
	2.7 DUMP 18
	2.8 DUMP 19
	2.9 DUMP 20
	2.10 DUMP 21
	2.11 DUMP 22
	2.12 DUMP 23
	2.13 DUMP 24
	2.14 DUMP 25
	2.15 DUMP 70
	2.16 DUMP 400
	2.17 DUMP 401
	2.18 DUMP 402
	2.19 DUMP 403
	2.20 DUMP 406
	2.21 DUMP 502
	2.22 DUMP 503
	2.23 DUMP 504
	2.24 DUMP 505
	2.25 DUMP 506
	2.26 DUMP 908
	2.27 DUMP 935
	2.28 DUMP 1000
	2.29 DUMP 1001
	2.30 DUMP 1223
	2.31 DUMP 1224
	2.32 DUMP 1225
	2.33 DUMP 1226
	2.34 DUMP 1228
	2.35 DUMP 1229
	2.36 DUMP 1332
	2.37 DUMP 1333
	2.38 DUMP 2300
	2.39 DUMP 2301
	2.40 DUMP 2302
	2.41 DUMP 2303
	2.42 DUMP 2304
	2.43 DUMP 2305
	2.44 DUMP 2308
	2.45 DUMP 2315
	2.46 DUMP 2350
	2.47 DUMP 2352
	2.48 DUMP 2353
	2.49 DUMP 2354
	2.50 DUMP 2355
	2.51 DUMP 2356
	2.52 DUMP 2357
	2.53 DUMP 2398
	2.54 DUMP 2399
	2.55 DUMP 2400
	2.56 DUMP 2401
	2.57 DUMP 2402
	2.58 DUMP 2403
	2.59 DUMP 2404
	2.60 DUMP 2405
	2.61 DUMP 2406
	2.62 DUMP 2500
	2.63 DUMP 2501
	2.64 DUMP 2502
	2.65 DUMP 2503 (OBSOLETE)
	2.66 DUMP 2504
	2.67 DUMP 2505
	2.68 DUMP 2506 (OBSOLETE)
	2.69 DUMP 2507
	2.70 DUMP 2508
	2.71 DUMP 2512
	2.72 DUMP 2513
	2.73 DUMP 2514
	2.74 DUMP 2515
	2.75 DUMP 2516
	2.76 DUMP 2517
	2.77 DUMP 2550
	2.78 DUMP 2553
	2.79 DUMP 2554
	2.80 DUMP 2555
	2.81 DUMP 2556
	2.82 DUMP 2557
	2.83 DUMP 2600
	2.84 DUMP 2601
	2.85 DUMP 2602
	2.86 DUMP 2603
	2.87 DUMP 2604
	2.88 DUMP 2605
	2.89 DUMP 2606
	2.90 DUMP 2607
	2.91 DUMP 2608
	2.92 DUMP 2609
	2.93 DUMP 2610
	2.94 DUMP 2611
	2.95 DUMP 2612
	2.96 DUMP 4000
	2.97 DUMP 4001
	2.98 DUMP 5900
	2.99 DUMP 7000
	2.100 DUMP 7001
	2.101 DUMP 7002
	2.102 DUMP 7003
	2.103 DUMP 7004
	2.104 DUMP 7005
	2.105 DUMP 7006
	2.106 DUMP 7007
	2.107 DUMP 7008
	2.108 DUMP 7009
	2.109 DUMP 7010
	2.110 DUMP 7011
	2.111 DUMP 7012
	2.112 DUMP 7013
	2.113 DUMP 7014
	2.114 DUMP 7015
	2.115 DUMP 7016
	2.116 DUMP 7017
	2.117 DUMP 7018
	2.118 DUMP 7019
	2.119 DUMP 7020
	2.120 DUMP 7021
	2.121 DUMP 7022
	2.122 DUMP 7023
	2.123 DUMP 7024
	2.124 DUMP 7026
	2.125 DUMP 7027
	2.126 DUMP 7032
	2.127 DUMP 7033
	2.128 DUMP 7034
	2.129 DUMP 7080
	2.130 DUMP 7090
	2.131 DUMP 7099
	2.132 DUMP 8004
	2.133 DUMP 8005
	2.134 DUMP 8010
	2.135 DUMP 8011
	2.136 DUMP 8012
	2.137 DUMP 8013
	2.138 DUMP 9800
	2.139 DUMP 9801
	2.140 DUMP 9988
	2.141 DUMP 9989
	2.142 DUMP 9992
	2.143 DUMP 9993
	2.144 DUMP 10000
	2.145 DUMP 10001
	2.146 DUMP 10002
	2.147 DUMP 10003
	2.148 DUMP 11000
	2.149 DUMP 11001
	2.150 DUMP 12001
	2.151 DUMP 12002
	2.152 DUMP 12009
	2.153 DUMP 103003
	2.154 DUMP 103004
	2.155 DUMP 103005
	2.156 DUMP 13000
	2.157 DUMP 130001
	2.158 DUMP 13002
	2.159 DUMP 13003
	2.160 DUMP 14000
	2.161 DUMP 14001
	2.162 DUMP 14002
	2.163 DUMP 14003
	2.164 DUMP 30000
	2.165 DUMP 100000
	2.166 DUMP 100001
	2.167 DUMP 100002
	2.168 DUMP 100003
	2.169 DUMP 100004
	2.170 DUMP 100005
	2.171 DUMP 100006
	2.172 DUMP 100007
	2.173 DUMP 100999
	2.174 DUMP 101000
	2.175 DUMP 101999
	2.176 DUMP 102000
	2.177 DUMP 102999
	2.178 DUMP 103000
	2.179 DUMP 103001
	2.180 DUMP 103002
	2.181 DUMP 104000
	2.182 DUMP 104001
	2.183 DUMP 104002
	2.184 DUMP 104003
	2.185 DUMP 104004

	Chapter 3 The NDB Communication Protocol
	3.1 NDB Protocol Overview
	3.2 NDB Protocol Messages
	3.3 Operations and Signals

	Chapter 4 NDB Kernel Blocks
	4.1 The BACKUP Block
	4.2 The CMVMI Block
	4.3 The DBACC Block
	4.4 The DBDICT Block
	4.5 The DBDIH Block
	4.6 The DBINFO Block
	4.7 The DBLQH Block
	4.8 The DBSPJ Block
	4.9 The DBTC Block
	4.10 The DBTUP Block
	4.11 The DBTUX Block
	4.12 The DBUTIL Block
	4.13 The LGMAN Block
	4.14 The NDBCNTR Block
	4.15 The NDBFS Block
	4.16 The PGMAN Block
	4.17 The QMGR Block
	4.18 The RESTORE Block
	4.19 The SUMA Block
	4.20 The THRMAN Block
	4.21 The TRPMAN Block
	4.22 The TSMAN Block
	4.23 The TRIX Block

	Chapter 5 NDB Cluster Start Phases
	5.1 Initialization Phase (Phase -1)
	5.2 Configuration Read Phase (STTOR Phase -1)
	5.3 STTOR Phase 0
	5.4 STTOR Phase 1
	5.5 STTOR Phase 2
	5.6 NDB_STTOR Phase 1
	5.7 STTOR Phase 3
	5.8 NDB_STTOR Phase 2
	5.9 STTOR Phase 4
	5.10 NDB_STTOR Phase 3
	5.11 STTOR Phase 5
	5.12 NDB_STTOR Phase 4
	5.13 NDB_STTOR Phase 5
	5.14 NDB_STTOR Phase 6
	5.15 STTOR Phase 6
	5.16 STTOR Phase 7
	5.17 STTOR Phase 8
	5.18 NDB_STTOR Phase 7
	5.19 STTOR Phase 9
	5.20 STTOR Phase 101
	5.21 System Restart Handling in Phase 4
	5.22 START_MEREQ Handling

	Chapter 6 NDB Schema Object Versions
	Chapter 7 NDB Cluster API Errors
	7.1 Data Node Error Messages
	7.1.1 ndbd Error Classifications
	7.1.2 ndbd Error Codes
	7.1.2.1 General Errors
	7.1.2.2 VM Errors
	7.1.2.3 NDBCNTR Errors
	7.1.2.4 DIH Errors
	7.1.2.5 ACC Errors
	7.1.2.6 TUP Errors
	7.1.2.7 LQH Errors
	7.1.2.8 NDBFS Errors
	7.1.2.9 Sentinel Errors


	7.2 NDB Transporter Errors

	Appendix A NDB Internals Glossary
	Index

