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Please note :

ÅL.aΩǎstatements regarding its plans, directions, and intent are subject tochange orwithdrawalwithout notice and at 
L.aΩǎsole discretion.

ÅInformation regardingpotential future products is intended to outline our general productdirection and it should not be 
relied on in making a purchasing decision.

ÅThe information mentionedregarding potential future products is not a commitment, promise, orlegal obligation to deliver 
any material, code orfunctionality. Information about potential futureproducts maynot be incorporated into any contract.

ÅThedevelopment, release, and timing of any future features orfunctionality described for our products remains at our sole 
discretion.

ÅPerformance is based onmeasurements and projections using standard IBM benchmarks in acontrolled environment. The 
actual throughput or performance that anyuser will experience willvary depending upon many factors, including 
considerationsǎǳŎƘ ŀǎ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ƳǳƭǘƛǇǊƻƎǊŀƳƳƛƴƎ ƛƴ ǘƘŜ ǳǎŜǊΩǎ Ƨƻō ǎǘǊŜŀƳΣ ǘƘŜI/O configuration, the storage 
configuration, and theworkloadprocessed. Therefore, no assurance can be given that an individualuser will achieve results 
similar to those stated here.
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accuracy as of the date of initialpublication andcould include unintentional 
technical or typographical errors.IBM shall have no responsibility to update 
this information. ¢Ƙƛǎ ŘƻŎǳƳŜƴǘ ƛǎ ŘƛǎǘǊƛōǳǘŜŘ άŀǎ ƛǎέ ǿƛǘƘƻǳǘ ŀƴȅ ǿŀǊǊŀƴǘȅΣ 
either express or implied. In no event, shall IBM be liable for any damage 
arising from the use of this information, including but not limited to, loss of 
data, business interruption, loss of profit or loss of opportunity. 
IBMproductsand services are warranted per the terms and conditions ofthe 
agreements under which they are provided.

ÅIBM products are manufacturedfrom new parts or new and used parts. 
In some cases, a product may not be newand may have been previously 
ƛƴǎǘŀƭƭŜŘΦ wŜƎŀǊŘƭŜǎǎΣ ƻǳǊ ǿŀǊǊŀƴǘȅ ǘŜǊƳǎ ŀǇǇƭȅΦέ

ÅAnystatements regarding IBM's future direction, intent or product plans 
are subject to change or withdrawal without notice.

ÅPerformance data contained hereinwas generally obtained in a controlled, 
isolatedenvironments.Customerexamplesare presented as illustrations of 
how those customers have used IBMproductsand the results they may have 
achieved.Actual performance, cost, savings or other results in other 
operatingenvironments may vary.

ÅReferences in this document toIBM products, programs, or services does 
not imply that IBM intends to makesuch products, programs or services 
available in all countries in which IBMoperatesor does business.

ÅWorkshops, sessions andassociated materials may have been prepared by 
independent session speakers,and do not necessarily reflect the views of 
IBM.All materials and discussions areprovided for informational purposes 
only, and areneither intended to, nor shall constitute legal or other guidance 
or advice toany individual participant or their specific situation.

ÅIt is theŎǳǎǘƻƳŜǊΩǎ ǊŜǎǇƻƴǎƛōƛƭƛǘȅto insureits own compliance withlegal 
requirements and to obtain advice of competent legal counsel as to 
the identification and interpretation of any relevantlaws and regulatory 
ǊŜǉǳƛǊŜƳŜƴǘǎ ǘƘŀǘ Ƴŀȅ ŀŦŦŜŎǘ ǘƘŜ ŎǳǎǘƻƳŜǊΩǎ ōǳǎƛƴŜǎǎ ŀƴŘ ŀƴȅ ŀŎǘƛƻƴǎ ǘƘŜ 
customermay need to take to comply with such laws.IBMdoes not provide 
legal advice orrepresent or warrant that its services or products will ensure 
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What are External Tables?

ÅExternal Table is a table which points to a file outside the database

ÅSQL interface to file

ÅExternal Table can be used for both read and write operations

ÅFile Formats: 
ÅTEXT (CSV), FIXED (ASC), INTERNAL (Netezza Binary), BINARY (Db2 Binary)

ÅMany formatter options: Load, import, export compatible



External Tables

ÅEfficient interface to transfer data between systems

ÅProvide Ad-hoc Query access to files maintained outside database

ÅPower of SQL during ELT
ÅPerform transformations on the data read from the file while INSERTinginto 

target table



External Table Types (1|2)

ÅNamed
ÅThe external table has a name and catalog entry like a normal table



External Table Types (2|2)

ÅTransient 
ÅThe external table has a system-generated name of the form 

SYSTET<number> and does not have a catalog entry

ÅThe lifetime of such a table is the duration of the query



External Table Types ςParameters

Åtable-name
ÅThe name of the external table

Åfile-name
ÅThe fully-qualified name of the file (or any medium that can be treated as a file) 

that is to contain the external table to be created

Åcolumn-definition
ÅDefines the attributes of a column

Åusing-clause (options)
ÅOptions control the formatting of data within an external-table file



External Table Sources

ÅLocal External Tables
ÅFile or pipe accessible from the server 
Åmounted file path 

ÅObject Storage

ÅRemote External Tables
ÅFile or pipe accessible from the client 

ÅFile contents streamed over network connection

ÅNetwork stream can be compresed using GZIP or LZ4 



External Table Operations

ÅSELECT
ÅExternal Tables are query-able like a normal table

ÅINSERT
ÅIs a replace operation ςevery insert statement truncates file first 

ÅUse bulk operations (INSERT FROM SELECT) 



Restrictions

ÅNo support for UPDATE, DELETE or MERGE targeting an external table

ÅNo DDL, TRUNCATE, or utility operations like REORG, etc.

ÅOnly 1 remote external table per statement

ÅNo support for remote external tables in nested blocks (procedures, 
functions , anonymous blocks, etc.)

ÅNo ability to APPEND on INSERT (unload)

ÅData Type Restrictions: 
ÅXML type, Large Objects (LOBs) need to be < 64K



External Tables Usage (1|3)

ÅCreatingExternalTable: 
ÅCREATE EXTERNAL TABLE EXTERNAL_TABLE(column-ŘŜŦƴύ ǳǎƛƴƎ ό5!¢!h.W9/¢ ΨŦƭŀǘ-ŦƛƭŜΨ 
59[LaL¢9w ΨμΨύ

ÅLoadinginto target table from ExternalTable: 
ÅINSERT into TARGET_TABLE SELECT * FROM EXTERNAL_TABLE

ÅChangingthe sourcedatabeforeloadinginto target table: 
ÅINSERT into TARGET_TABLE SELECT (salary*2) as double_salary from EXTERNAL_TABLE



External Tables Usage (2|3)

ÅLoadingselective rows into target table: 
ÅINSERT into TARGET_TABLE SELECT (salary*2) as double_salaryfrom 

EXTERNAL_TABLE where experience > 5

ÅUnloadingfrom a base table to an External Table: 
ÅINSERT into EXTERNAL_TABLE SELECT * FROM BASE_TABLE

ÅQuery an external table directly
ÅSELECT * FROM EXTERNAL_TABLE

ÅSELECT name, salary FROM EXTERNAL_TABLE



External Tables Usage (3|3)

ÅQuery a transient external table directly
Å{9[9/¢ ϝ Cwha 9·¢9wb![ ΨκŦƻƻκŦƻƻΦǘȄǘΨ ό/м Lb¢Σ /н /I!wόмлύύ ¦{LbDό//{L5 
мнлуΣ 59[LaL¢9w ΨμΨΣ Chwa!¢ ¢9·¢ύ

ÅTransient load
ÅLb{9w¢ Lb¢h .!{9ψ¢!.[9 !{ {9[9/¢ ϝ Cwha 9·¢9wb![ ΨκŦƻƻκŦƻƻΦǘȄǘΩ 
¦{LbDό//{L5 мнлуΣ 59[LaL¢9w ΨμΩΣ Chwa!¢ ¢9·¢ύ

ÅTransient unload
Å/w9!¢9 9·¢9wb![ ¢!.[9 ΨκtmpκŜȄǘŜƴǊŀƭψǘŀōƭŜΦǘȄǘ Ψ !{ {9[9/¢ ϝ Cwha 

BASE_TABLE



External Table ςFile Formats

ÅTEXT 
ÅThe data to be loaded or unloaded is in ASCII delimited format

ÅFIXED 
ÅThe data is in fixed-length format (or non-delimited ASCII)

ÅBINARY
ÅThe data is in an internal format to Db2

ÅINTERNAL 
ÅThe data is in an internal format used by Netezza Platform Software (NPS)



External Table ςCharacter Encoding specifics

ÅCCSID 

ÅPreferred Option for describing character encoding

Åshould be specified if file was not extracted with Netezza External Tables

Åshould be specified if not unloading to move back to Netezza

ÅENCODING option of INTERNAL, LATIN9, UTF8

ÅNetezza compatible option ςuse with files originating from Netezza

ÅAppropriate codepage conversion done within database

ÅINTERNAL: 

ÅOCTETS columns encoded in LATIN9, CODEUNIT32 columns encoded in UTF-8

ÅOnly supported in Unicode database

*Default is ENCODING INTERNAL for Netezza compatibility*



Example of TEXT (delimited) Format (1|2)

ÅCREATE EXTERNAL TABLE textfile(ID int, Name char(50), DeptCodeint) 
¦{LbD ό5!¢!h.W9/¢ ΨκmyfilesκǘŜȄǘŦƛƭŜΦǘȄǘΩ Chwa!¢ ¢9·¢ //{L5 мнлу 
59[LaL¢9w ΨμΩ ύ

1|Mike|50
2|Kate|10
3|Joe|10
4|Stephanie|50

Full path required



Example of TEXT (delimited) Format (2|2)

ÅSELECT * FROM EXTERNAL ΨκmyfilesκǘŜȄǘŦƛƭŜΦǘȄǘΩ 
(ID int, Name char(50), DeptCodeint) 
¦{LbD όChwa!¢ ¢9·¢ //{L5 мнлу 59[LaL¢9w ΨμΩύ

1|Mike|50
2|Kate|10
3|Joe|10
4|Stephanie|50



External Table ςFIXED FORMAT

ÅThe following parameters apply to FIXED format files

ÅLAYOUT - A layout is an ordered collection of zone or field definitions
ÅUSE TYPE - Indicates if the zone is normal data, reference, or filler zone

ÅNAME - The name of the zone

ÅTYPE - Defines the type of the zone

ÅSTYLE - Defines the zone representation

ÅLENGTH - Specified as bytes or characters followed by the number or the internal 
reference to the reference zone

ÅNULLIF - Definition of the zone nullnessattribute

ÅRECORDLENGTH - Specifies the length of the entire record



Examples of Fixed Format (1|2)

ÅCREATE EXTERNAL TABLE LINEITEM_RECORDLENGTH 
(Col1 char(1), col2 int, col3 Char(20)) 
USING (DATAOBJECT '/myfiles/ lineitem_recordlength.fixedΩ FORMAT FIXED     
LAYOUT(REF BYTES 1,col1 BYTES \@1, col2 int 
BYTES 1, col3 char(20) BYTES 4) RECORDLENGTH \@1+6)

111abcd

122efgh

133ijk 

144lmn

col1 col2 col3

1 1 abcd

2 2 efgh

3 3 ijk

4 4 lmn



Examples of Fixed Format (2|2)

CREATE EXTERNAL TABLE LINEITEM_NULLIF (col1 int, col2 int, col3 int, col4 int) 
USING  (DATAOBJECT '/myfiles/fixed_nullif.txt' FORMAT FIXED 
LAYOUT(col1 bytes 5, ref bytes 5, int4 bytes 5 nullif \@2 = 22, ref bytes 5, col3 

bytes 5 nullif &4 = '   44', ref bytes 5, col4 int bytes 5 nullif &&-м Ґ ϥссΩύύ

1    2    3    4    5    6    7

11   22   33   44   55   66   77 

111  222  333  444  555  666  777

col1 col2 col3 col4

1 3 5 7

11 - - -

111 333 555 777



External Table ςObject Storage Access

ÅExternal Tables can read and write to Object Storage directly
ÅSupports S3 (AWS and IBM Cloud) as well as AZURE

ÅOption takes: Endpoint, Credentials and Bucket

ÅIBM Cloud access using S3 compatible interface
ÅMust use HMAC credentials: creating service credentials, specify {"Ia!/έΥǘǊǳŜ}

ÅLOG file and BAD file written back to Object Store bucket 
ÅLŦ [hD5Lw ǎǇŜŎƛŦƛŜŘ ŀǎǎǳƳŜŘ ǘƻ ōŜ ŀ ǎǳō ǇŀǘƘ ƻŦ άōǳŎƪŜǘέ

ÅREADs are streamed from the object store

ÅWRITES limited to 5GB ςno multi-part upload support at present



External Table ςObject Storage Access Examples

ÅLb{9w¢ Lb¢h .!{9ψ¢!.[9 !{ {9[9/¢ ϝ Cwha 9·¢9wb![ ΨκŦƻƻκŦƻƻΦǘȄǘΨ 
ό/м Lb¢Σ /н /I!wόмлύύ ¦{LbDό//{L5 мнлуΣ 59[LaL¢9w ΨμΨΣ Chwa!¢ 
TEXT {оόϥǎоΦŀƳŀȊƻƴŀǿǎΦŎƻƳΩΣ ΨŀǳǘƘƪŜȅмΩΣ ΨŀǳǘƘƪŜȅнϥΣ ΨmybucketΩύ)

Å/w9!¢9 9·¢9wb![ ¢!.[9 ΨκtmpκŜȄǘŜƴǊŀƭψǘŀōƭŜΦǘȄǘ Ψ !{ {9[9/¢ ϝ 
FROM BASE_TABLE USING(S3('s3-api.us-
ƎŜƻΦƻōƧŜŎǘǎǘƻǊŀƎŜΦǎƻŦǘƭŀȅŜǊΦƴŜǘΩΣΨŀǳǘƘƪŜȅмΩΣ ΨŀǳǘƘƪŜȅнϥΣ ΨmybucketΩύ)



External Table ςData Partitioning

ÅCan be partitioned in DPF database

ÅLeverage the PARTITION [ALL|(N TO N)|(n,nΣΧΦύϐ ƻǇǘƛƻƴ
ÅN must be a valid partition number within existing database

ÅFile naming must conform to <filename>.NNN 
Åwere NNN is 3 digit number corresponding to nodes specified in partition clause

ÅLeverage the parallelism of DPF cluster
ÅUnload PARTITION ALL unloads with no inter-node communication
ÅLoad multiple files in parallel within single statement
ÅNo partitioning key ςscatter partition assumed



External Tables Bad and Log File 

ÅA log file is generated for every external 
table read
Å<database>.<schema>.

<external-table-name>.
<file-name>.
<application-handle>.<id>.log

ÅUnless NOLOG option specified

ÅBad file if any rejected rows 26


