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MultiColumnJdoins



SAP HANA SPS 5 learnings recap

Special hidden columns - IPIaying around a bit with SAP
CONCAT ATTRIBUTE - are created and _HANA...
maintained in the background jj;seIngfg’eg:SnAAsNﬁ\PS%u;tgmer Solution Adoption (CSA) o

Visible as $coll1$col2$...$ In
m cs all columns

These hidden columns can take a lot of
memory

No officially documented way to drop these
hidden columns (although it's possible)

Multi-column Joins require these columns
Same for multi-column primary keys

secondary indexes can be created on column

store tables and that can actually be a good http://scn.sap.com/docs/DOC-46329
iIdea
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Joins via concats recap

First (ever) execution of join or activation of information model slow due to build up of concat attribute
concats typically cannot be compressed well + dictionary size large due to concatenated values

DELTA MERGE takes more time and more memory

concats can not be used if only some of the columns are used in the join =» a new concat is created for each
set of join columns

concat are created on both joined tables
Joins via concats use the single column join code =» same speed as single

Special case: primary key constraint =» hidden column $trexexternalkey$

Dropping possible via
ALTER TABLE <table name>
WITH PARAMETERS ('DELETE_CONCAT ATTRIBUTE' = '<concat_ attribute name' )
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SPS 7
MultiColumnJdoin (MCJ) w/o concat_attribute possible

Joins now can work on multiple columns
No permanent space usage required any more

During join processing more data needs to be processed ad hoc, thus multi column joins are slower without
concat_attribute

Usage can be set via DB parameters:

indexserver.ini =2 [JOINS] - OPTIMI ZE_METAMODEL = ON | OFF | AUTO (Default)
ON: create + use concats, OFF: don't create or use concats, AUTO: use but don’t create concats

Information models & SAP BW still create the concat attributes for better performance

Attention: with rev. 70/71 still problems, SAP note 1979367: “As of SAP HANA Revision 72, the
"MultiColumnJoin" is fully supported”
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What are column store
INndexes?



Column store review

Column (in MAIN store) consists ofa @~~~ -—-——-—-——-— |
sorted dictionary and a main

A column

|

. |

_ | (1) Find |

iIndex/vector |1 Claudia valuelD |

_ _ - 12  Mary :

To find records with a specific value, the | 5 5o |

dictionary is read via binary searchto I _ |

) | Dictionary (sorted) |

find the valuelD. | 3 :
| 1 ~

| . i % |

Then the whole main vector is scanned ! 1 S |

to find all occurrences of the valuelD. | 2 2 |

| 3 S

| b |

Even if we know that the value can only | 1 S |

| |

| |

be there once, the whole vector must be |
scanned. L _ _ _ _ _ _Manlindex(valuelD-Vecto) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ |
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Column store — Iinverted indexes

To avoid the scan, the ‘inverted indexX’ - ---- - -\- -\ - ________ |

represents the same data in a different (1) Find
Reference
1 Claudia valuelD

way: all occurrences of a specific

|

| |

| |

| |

: . |

valuelD are stored in a list next to the | 1 1,2,5 |
|2 May 2) Find list of

valuelD | (2) Find list o 2 3 |

: | 3 Peter occurences :

_ : Dictionary (sorted) _ 3 2 |

That Way the time to IOOkUp Only | Offset ValuelD Inverted Index :

depends on the number of occurrences | 1 |

and not on the total number of records. : 1 l

2

| |

| |

| 3 |

| 1 :

: A column |

| __ Manindex(valeDecto)  _ _ _ _ _ _ _ __ ______ J
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Column store — Inverted indexes

Note:
Columns in the column store are separate, independent data and complex data structures.
The inverted index is an optional part of the main store of a column store column.
It lives in the main-part of a column store table.

(as the delta part of a column store table is organized a lot different, this whole discussion only is about
main store indexes!)
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Creating inverted indexes

Inverted indexes can be created via several ways:
Create index DDL command
Single column primary key definition
Multi column primary key definition
Single column unique constraint
Multi column unique constraint

Implicit concatenated column creation
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Differences to classic indexes

No Index-only strategy possible to avoid touching the table
It just doesn’t make any sense, as the inverted indexes is part of the column data structure.

As of SPS 7 inverted indexes are also persisted to disk and usable after loading
(for rev. 70 mind SAP note 1976994 - Wrong data results on persisted indexes)

Inv. indexes doesn’t speed up min/max queries.
These can be answered via the column dictionary

Inv. indexes don’t help with reading data in a sorted way.

Remember, the data from the delta log must be read as well and the index exists in the main-part
only. Thus, a separate sorting step is required anyhow.
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Differences to classic indexes

Inv. indexes are dense (just like the main vector).
That means: no possibility for wasting space

Inv. indexes are read only (just like the whole main-part):

That means: no index reorganizations required, ever.

Usage of inv. Indexes can be seen in PlanViz as of SPS 7
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Usage scenarios - Suite on HANA

Suite on HANA

Many selective lookups on large tables

SAP Note 1794297 - Secondary Indexes for the business suite on HANA delivers ABAP report to create
secondary indexes based on heuristic:

 Create a single column secondary index (inverted index) on column store tables for

- Small tables (up to 500.000 records),
column to be indexed must have at least 10.000 distinct values

» Large tables (larger than 500.000 records),
column to be indexed must have at least 1.000 distinct values

« Also: (#of records/#of distinct values) needs to be smaller or equal 10.000, as the filtered result set shouldn’t be larger
than 10.000 records

* In other words: a potential index should be used mainly for larger tables and should be able to reduce
the result set for queries with a precise filter by a large factor

* There will be no indexes on time fields (ABAP data type!), “... because they are almost always selected with
ranges with poor selectivity...”
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1 row selected: select kunnr from vakpa where vbeln = ...
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50 / time for select

L with index

time [ms] 40 / f I
time for select

30 - )
/ without index
20 /
10

Number of entries Millions

For very large tables without index: Fast, but still too slow for OLTP type accesses

Very frequent queries via very selective attributes on large tables still need secondary
Indexes!
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PlanViz Ul enhancements
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PlanViz enhancements

Failed plans can still be reviewed

Engine error code in tooltip
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Thank you
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