[bookmark: _iop17jwioic1]Background
Currently, Carbon supports the partitions which is custom implemented by carbon. So if community users want to use the features which are available in spark and hive in carbondata then there is a compatibility problem arrives in the sense of usage. And also carbondata does not have built in dynamic partition.
To use the partition feature of spark we should comply with the interfaces available in spark while loading and reading the data.
[bookmark: _8ua9di3jth2e]Features supported by standard partitioning
[bookmark: _8p2m9jybigrw]Creating table with partition
	CREATE [TEMPORARY] TABLE [IF NOT EXISTS] [db_name.]table_name
    [(col_name1 col_type1 [COMMENT col_comment1], ...)]
    USING datasource
    [OPTIONS (key1=val1, key2=val2, ...)]
    [PARTITIONED BY (col_name1, col_name2, ...)]
    [TBLPROPERTIES (key1=val1, key2=val2, ...)]
    [AS select_statement]

Or 

CREATE TABLE [IF NOT EXISTS] [db_name.]table_name 
  [(col_name data_type , ...)]
  [COMMENT table_comment]
  [PARTITIONED BY (col_name data_type , ...)]
  [CLUSTERED BY (col_name, col_name, ...) [SORTED BY (col_name [ASC|DESC], ...)] INTO num_buckets BUCKETS]
  [STORED BY file_format]
  [TBLPROPERTIES (property_name=property_value, ...)]
  [AS select_statement];



[bookmark: _1spc3fj0eyzu]Load Data Using Static Partition
	 LOAD DATA LOCAL INPATH '${env:HOME}/staticinput.txt'
      INTO TABLE partitioned_user
      PARTITION (country = 'US', state = 'CA')
    
 INSERT OVERWRITE TABLE partitioned_user
      PARTITION (country = 'US', state = 'AL')
      SELECT * FROM another_user au 
      WHERE au.country = 'US' AND au.state = 'AL';


[bookmark: _32exzukictv2]Load data Using Dynamic Partition
	  LOAD DATA LOCAL INPATH '${env:HOME}/staticinput.txt'
      INTO TABLE partitioned_user
      PARTITION (country, state)
    
 INSERT OVERWRITE TABLE partitioned_user
      PARTITION (country, state)
      SELECT * FROM another_user;


[bookmark: _mni5rq7krzak]Show Partitions
	SHOW PARTITIONS [db_name.]table_name


[bookmark: _909meefn95c]Drop Partition
	ALTER TABLE table_name DROP [IF EXISTS] (PARTITION part_spec, ...)



In order to support all the above standard partition features carbondata needs to implement the standard interfaces provided by spark like FileFormat and OutputFormat.
[bookmark: _op3xsvosb01j]Implementation of Standard Partitioning in Carbondata
To support standard partitioning in carbondata,  it needs to support standard writers and readers like OutputFormat and InputFormat. 
[bookmark: _kkwju3173lrz]Data Load
Like any other file format carbon also should support Hadoop OutputFormat interface in order to integrate carbondata file format seamlessly to any execution engine.
The responsibility of CarbonTableOutputFormat interface is as follows.
[bookmark: _hhcew1tekppr]Segment Management
Segment management like generate segmentid and updating the tablestatus while setting up the job and update the load status to tablestatus file upon success or fail or abort of job. Currently these operations are happening in spark integration layer but these are required to moved to core layer and handle at OutputFormat class.
[bookmark: _j9jq9u2ybgxj]Folder Mapping
Since folder structure of carbon is different from standard file formats like parquet/orc, it needs to maintain the mapping file at each segment level about the partition folder and respective carbonindex file.  Because carbondata folder structure is different as we maintain segment folders for each load. So carbondata cannot have subfolders for each partition to avoid backward compatibility problems and to reduce the impact on other current features.

For example: customer table is partitioned by country then usually in hive/spark it stores as folders for each partition inside table like customer/country=US/PART-00.orc, customer/country=INDIA/PART-00.orc.  But in carbondata it will be stored without partition folders. But the mapping between partition and carbondata file will be maintained in a mapping file partition.map
And inside partition.map folder it keeps the data as follows.
country=US	  0-12212.carbonindex
country=INDIA	  0-34343.carbonindex
And the folder structure of carbon table as follows.
   Customer
       |--Part0
            |--Fact
                 |--Segement_0
                          |---0-12212.carbonindex
                          |---PART-00-12212.carbondata
                          |---0-34343.carbonindex
                          |---PART-00-34343.carbondata
                          |---partition.map

So while writing each task using CarbonRecordWriter it converts the change the write path which has partition as folders to the carbon path and stores those partition information to the file at each task level. Upon job successful it combines all task level partition information to the single file for better read purpose.

To integrate OutputFormat to spark , carbondata needs to implement FileFormat interface and carbondata relation needs to be updated as HadoopFSRelation so that it can write data using CarbonTableOutPutFormat class. And also the partition information will be automatically stored to hive metastore by spark.

[bookmark: _7eim9e22wazs]Insert Overwrite
Currently insert/load overwrite will overwrite complete table data. But now user can give insert/load overwrite on particular partition. 

For example :
	 INSERT OVERWRITE TABLE partitioned_user
      PARTITION (country = 'US')
      SELECT * FROM another_user au 
      WHERE au.country = 'US';




In the above example user can overwrite only the partition(country = 'US') data. So remaining partitions data would be intact.  
[bookmark: _3sxo45pq526b]Data Read
There would not be much difference in reading the data comparing to the current implementation. The data will be queried as follows.
1. Carbondata first prune the partitions using the partition information available in hivemetadata using catalog.listPartitionsByFilter(tableName, predicates). 
2. Based on the pruned partitions carboninputformat ask the datamap to provide blocks to query.  So here there is a change in DataMap interface to accept the partition information along with list of segments. 
3. DataMap caches the partition information from partition.map file during initialization and prune the blocks based on it.
4. Launch the job based on the pruned blocks.

[bookmark: _67t1la1d1lrs]Drop Partitions
When user calls for drop partition then it first drops the partition from metadata. Since we need to remove the data carbon needs to override dropPartitions method of SessionCatalog.And delete the files based on partition.map file from each segment.

[bookmark: _zbqmps1exiiu]Show Partitions 
There is no implementation for this command  as Show partitions will be called directly to hive metadata to get the partition details.

[bookmark: _uteekxy2eovd]Impact on other features
[bookmark: _irqbf4imzhu9]Data Load
Even though we can use CarbonTableOutputFormat for all types of load operations, it is suggested to use only for partition loading to minimise the impact. Gradually we can refactor and move all load operations to CarbonTableOutputFormat in future. 
NOSORT, LOCALSORT, BATCHSORT works like as earlier. But GLOBALSORT cannot be applied during partition loading.
[bookmark: _ebprkrxz8ryh]Query
There is no impact on normal query but there is an impact on query which has partition columns.
[bookmark: _d7dsfweovf41]Compaction
There is a change in compaction during the block identification and grouping. As all blocks which are related same partition always needs to group to same set for compaction.So compactor needs to get the partition information from partition map file during compaction of partition table
[bookmark: _amccfhpxiadc]Existing Partition Feature
The current partition feature is not going removed but it would be disabled by default at system level. So if user wants to use he can enable from carbon property. But standard partitioning feature cannot work when the legacy partition is enabled.
[bookmark: _2ja4ixuqa3ew]Update/Delete
Whenever any new carbonindex file is created for partition table during update then partition.map file should be updated automatically during load.

[bookmark: _6l5yx7s2feom]Alter Table
Dropping of normal column would not have any impact but dropping of partition column needs to clean the partition information from hivemetadata and clean the partition map file from segments.
[bookmark: _arc5edht5x9v]Clean
Clean should update the partition.map file also upon cleaning any carbonindex file. 
[bookmark: _vbm2lhhrcadx]Delete Segment
No impact
[bookmark: _yp6ace44lh4q]DataMap
DataMap interface should take partition information and prune them as per the information available in partition.map file.
