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JSON caveats

Oracle 12.1
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JSON in RDBMS

Why

• Consistency (integrity, transaction ACIDity) for storing JSON documents

• Denormalization of complex objects

What

• Logs with responses/requests received/sent during software interaction

• Configuration data, key/value user preferences

• Unstructured or semi-structured complex objects

and please forget about any analytics by JSON fields ☺



DB configuration

• Install JSON fixes on regular base

• Retain scripts to check old issues – new fixes restores them often 

• These patches MUST be installed

1. Patch 20080249: JSON Patch Bundle 1

2. Patch 20885778: JSON Patch Bundle 2

3. Patch 24836374: JSON Patch Bundle 3

Oracle thinks JSON is stable now so no more dedicated JSON Bundle patches!

Fixes are inside ordinal database proactive bundle patches (Doc ID 1937782.1).

https://support.oracle.com/epmos/faces/PatchDetail?requestId=18664645&_afrLoop=301287475654361&patchId=20080249&_afrWindowMode=0&_adf.ctrl-state=omkrh6lbo_404
https://support.oracle.com/epmos/faces/PatchDetail?requestId=18664645&_afrLoop=301287475654361&patchId=20080249&_afrWindowMode=0&_adf.ctrl-state=omkrh6lbo_404
https://support.oracle.com/epmos/faces/PatchDetail?requestId=18664645&_afrLoop=301287475654361&patchId=20885778&_afrWindowMode=0&_adf.ctrl-state=omkrh6lbo_404
https://support.oracle.com/epmos/faces/PatchDetail?requestId=18664645&_afrLoop=301287475654361&patchId=20885778&_afrWindowMode=0&_adf.ctrl-state=omkrh6lbo_404
https://support.oracle.com/epmos/faces/ui/patch/PatchDetail.jspx?_afrLoop=554514364056069&parent=DOCUMENT&patchId=24836374&sourceId=1937782.1&_afrWindowMode=0&_adf.ctrl-state=7at6a6laa_474
https://support.oracle.com/epmos/faces/ui/patch/PatchDetail.jspx?_afrLoop=554514364056069&parent=DOCUMENT&patchId=24836374&sourceId=1937782.1&_afrWindowMode=0&_adf.ctrl-state=7at6a6laa_474


Table structure

UCS2

10000



Table structure

BLOB for JSON benefits:

• Twice less space consumption 

• less I/O due less space

• No implicit character-set conversion if the database 
character set is not AL32UTF8

RFC 4627



Table structure

Constraint works fine but JAVA still fails ☹



Table structure



Ingestion

• Oracle treats JSON as string – no tailored object type

• Insert works fine 

• No option to update a piece of JSON



Ingestion



Ingestion

N, run
with json 
strict

with json 
lax

with json lax and unique 
names without constraints

1 115 121 132 83
2 119 117 142 80
3 119 115 132 91
4 115 110 136 90
5 117 125 138 92
6 122 117 135 90
7 116 117 134 88
8 127 120 142 81
9 115 125 152 80

10 118 114 147 83
AVG 118,3 118,1 139 85,8



Ingestion



Ingestion

N, run
with json 
strict with json lax

with json lax and unique 
names

without 
constraints with cache

1 115 121 132 83 78
2 119 117 142 80 78
3 119 115 132 91 84
4 115 110 136 90 75
5 117 125 138 92 78
6 122 117 135 90 75
7 116 117 134 88 75
8 127 120 142 81 78
9 115 125 152 80 77

10 118 114 147 83 77

AVG 118,3 118,1 139 85,8 77,5



Retrieval

• Extract 1 row with raw JSON data and pass it to application server as is

• Issue SQL statement which extracts 1 row from table and parses it via Oracle 
JSON feature

• Create a view which encapsulates JSON treatment and extract a row from the 
view



Retrieval

Nothing changes



Retrieval

Bad approach – each json_value function parses JSON 
again!

The same for .notation!



Retrieval

Storage logic could be encapsulated inside virtual columns



Retrieval



Retrieval



Retrieval



Retrieval



Retrieval

Views

1. Often become non mergable so performance degrades

2. If 2 or more json_table are used exception doesn’t occur  but results could be 
wrong in aggregate functions. no_merge hint helps sometimes.

3. ORA-600 and ORA-7445 No Data to be read from socket  arise in arbitrary places

4. Count(distinct <field>) fails with ORA-7445 No Data to be read from socket. 
Could be fixed by removing group by, adding row_number() over (partition by 
<group by fields>) rn and filtering out records where rn <> 1



Search



Search



Search

Separate indexes should 
be created for .notation?



Search



Search

Query rewrite



Search

Use index side effect – create JSON validation

ORA-01722: invalid number

Validator ☺



Search

Multiple columns indexing 



Search



Search



Search



Search



Search

. notation is not 
supported again!



Search

= 0

2 different tokens

All Oracle text reserved words - 
https://docs.oracle.com/database/121/CCREF/cqspcl.htm#CCREF2091 

= 1

https://docs.oracle.com/database/121/CCREF/cqspcl.htm#CCREF2091
https://docs.oracle.com/database/121/CCREF/cqspcl.htm#CCREF2091


Search



Search



Search

filter
Anchor Inside one 
object



Ingestion

= 0

= 1



Ingestion

= 0

= 1



Ingestion

Execution time: ~125 seconds



Ingestion

Execution time: ~7 seconds

Refresh job execution time: ~4 seconds



Ingestion

Execution time: ~8 seconds



Ingestion

= 0
= 0

= 0
= 0

= 1

TRANSACTIONAL doesn’t work for sections! Only for tokens!



Ingestion



Ingestion

Execution time: ~6 seconds



Fast search

Follow DataArt ITTalks on https://dataart.ru/events 

https://dataart.ru/events


Maintenance

Pos/prefix columns with JSON data via _JSON like INVOICE_JSON before.

• Create daily checks

1. If you need control JSON format (strict/lax) use dba_tab_columns and 
all_json_columns views to check JSON constrains

2. If you need insert performance check dba_lobs to check cache attribute

• Check CONTEXT indexes are in proper state



Maintenance

Provide regular indexes optimization
1. Collect fragmented indexes (estimated row fragmentation)
2. Collect indexes with many deleted rows (estimated garbage size)
3. Run ctx_ddl.optimize_index in FULL mode (SERIAL or PARALLEL)



Conclusion

• JSON is always tradeoff between performance/data treatment convenience/integrity

• Indexing strategy should be checked very careful you use 2 notations especially 

• JSON treatment is acceptable in row-per-row scenario

• JSON features are still non-stable

• Oracle fails with JSON more 2 Mb very often

• Current implementation doesn’t look like “document-stored” DB

• Tailored search solutions bring better performance

and we are waiting Oracle 12.2 ☺ 



Q&A



THANK YOU.
WE ARE HIRING!

Alexander Tokarev
Senior Developer
DataArt
Alexander.Tokarev@dataart.com




