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High P rformanc  Conn ctors for Load and Acc ss of Data from Hadoop to Oracl  Databas  

Exe utive Overview 

Ora le Loader for Hadoop and Ora le Dire t Conne tor for Hadoop Distributed File System 

(HDFS) enable high performan e load and a  ess of data from a Hadoop platform to Ora le 

Database. These effi ient  onne tors, optimized for Hadoop and Ora le Database, make it 

easy to a quire and organize unstru tured data on Hadoop and bring it together with data in 

Ora le Database, so that appli ations  an analyze all data in the enterprise. 

A load speed of 12 TB an hour from Ora le Big Data Applian e to Ora le Exadata was 

a hieved in our performan e testing. 

The fastest load option with Ora le’s  onne tors is 5 to 20 times faster than third party 

produ ts that were measured. 

This paper will des ribe the use  ases for Ora le Loader for Hadoop and Ora le Dire t 

Conne tor for HDFS, and how, using these te hnologies, it was possible to load up to 

12TB/hour from Ora le Big Data Applian e to Ora le Exadata. 

Introdu tion 

The potential treasure trove of less stru tured data su h as weblogs, so ial media, email, 

sensors, and lo ation data  an provide a wealth of useful information for business appli ations. 

Hadoop provides a massively parallel ar hite ture to distill desired information from huge 

volumes of unstru tured and semi­stru tured  ontent. Frequently, this data needs to be 

analyzed with existing data in relational databases, the platform for most  ommer ial 

appli ations. Relational databases  ontain  riti al data that enables users to derive greater 

insights from the less stru tured data that is pro essed and stored on Hadoop  lusters. 

A set of te hnologies and utilities referred to as “ onne tors” are ne essary to make the data 

on Hadoop available to the database for analysis. Ora le Loader for Hadoop and Ora le 
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High P rformanc  Conn ctors for Load and Acc ss of Data from Hadoop to Oracl  Databas  

Dire t Conne tor for HDFS are two high performan e  onne tors to load and a  ess large 

volumes of data on Hadoop. These  onne tors support a range of requirements from 

 ustomer use  ases: 

• Periodi  bulk load for in lusion in data warehouses. Example: 

o A bank plans a daily upload of 100 million re ords when the database is not 

busy. 

• Streaming in data from Hadoop for immediate analysis in the database. Examples: 

o 24x7 monitoring and analysis of log feeds: This load is regular and  ontinuous. 

o Monitoring of sensor data, triggering loading into the database when an error 

is dete ted. This load o  urs with irregular frequen y. 

• A  essing and analyzing data in pla e on HDFS by database appli ations. 

• Minimize intermediate staging while making data available for analysis in the database 

for simpler storage management. 

Developed and supported by Ora le, these  onne tors take advantage of our knowledge of 

Ora le internals to enable robust and high performan e load and a  ess of data on a Hadoop 

 luster. 

Ora le Loader for Hadoop 

Ora le Loader for Hadoop loads data from Hadoop to Ora le Database. It runs as a 

MapRedu e job on Hadoop to partition, sort, and  onvert the data into an Ora le­ready format, 

offloading to Hadoop the pro essing that is typi ally done using database CPUs. The data is 

then loaded to the database by the Ora le Loader for Hadoop job (online mode) or written to 

2 



                           

 

 

                               

                        

                   

                 

                               

                                

                                  

                                    

       

                               

       

              

                

            

          

         

                

                

                 

                  

   

                

     

 

High P rformanc  Conn ctors for Load and Acc ss of Data from Hadoop to Oracl  Databas  

HDFS as Ora le Data Pump files for load or a  ess later (offline mode) with Ora le Dire t 

Conne tor for HDFS. Ora le Loader for Hadoop evenly distributes the load a ross Hadoop 

redu er tasks, handling skew in input data that  ould otherwise  ause bottlene ks. 

Ora le Dire t Conne tor for Hadoop Distributed File System (HDFS) 

Ora le Dire t Conne tor for HDFS is a  onne tor for high speed a  ess to data on HDFS from 

Ora le Database. With this  onne tor SQL in the database  an be used to dire tly query data 

on HDFS. The data  an be text files or Ora le Data Pump files generated by Ora le Loader 

for Hadoop. The  onne tor  an also be used to load the data into the database with SQL, if 

the appli ation requires. 

In the following se tions of this paper, we will look at the performan e and some te hni al 

features of these two  onne tors. 
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High P rformanc  Conn ctors for Load and Acc ss of Data from Hadoop to Oracl  Databas  

Load and A  ess of Data from Hadoop to Ora le Database 

The key  echnical benefi s of  hese connec ors are: 

• Fas  performance 

• Reduced da abase server CPU usage 

• Flexibili y  o au oma ically handle any skew in  he da a 

• Au oma ic, op imal, load balancing  o maximize performance 

Performance goals of  hese connec ors are 

1. Load  he da a in o a  able as fas  as possible. 

2. Minimize impac  of  he load on deployed da abase sys ems, so  ha   hey can mee   heir 

performance SLAs wi hou  in errup ion. 

These  wo connec ors work  oge her  o achieve  hese performance goals. In addi ion,  hey provide 

load op ions  o suppor  a range of use cases. 

Te hni al Features 

These  wo connec ors work wi h any Hadoop deploymen  based on Apache Hadoop 0.20.2 such as 

Cloudera’s Dis ribu ion Including Apache Hadoop (CDH3) and any Oracle Da abase (versions 

10.2.0.5 and 11.2.0.2 or grea er). However,  hey are op imized  o work wi h Oracle Big Da a 

Appliance and Oracle Exada a Da abase Machine. Bo h connec ors load scalar da a in o Oracle 

Da abase. 

Ora le Loader for Hadoop 

Oracle Loader for Hadoop uses  he parallel processing framework of Hadoop  o perform  he da a pre­

processing opera ions  ha  are  ypically done on  he da abase server as par  of  he load process. 

Offloading  his s ep  o Hadoop reduces CPU  ime used on  he da abase server. 

Oracle Loader for Hadoop is a MapReduce program and is submi  ed as a Hadoop job  o a clus er, 

 ypically a   he end of o her MapReduce processing of  he da a. I  can read da a using Oracle 

suppor ed inpu  forma s (delimi ed  ex , Hive, and Avro inpu  forma s) and any user­defined inpu  

forma ,  hus suppor ing a wide range of inpu  forma s. 

4 



                           

 

 

 

                           

 

                                         

                           

                             

                             

                     

               

                           

               

 

                           

       

 

                               

                                 

                   

   

                                    

                                  

                                

                         

              

              

                     

              

              

              

           

        

              

        

              

    

                

                 

          

  

                  

                 

                

            

 

High P rformanc  Conn ctors for Load and Acc ss of Data from Hadoop to Oracl  Databas  

Figure 1. Ora le Loader for Hadoop is a MapRedu e job that runs on Hadoop. 

Target table is  he  able in  he da abase in o which da a is loaded. This is defined by  he user and can 

have any  able defini ion and any par i ioning scheme (excep  reference or vir ual column based 

par i ioning). All scalar da a  ypes are suppor ed. The  able can con ain columns wi h unsuppor ed 

da a  ypes, bu   hese columns mus  be nullable or o herwise se   o a value. 

Oracle Loader for Hadoop performs  he following pre­processing on  he da a: 

• Conver   he da a in o Oracle da a  ypes 

• Par i ion  he da a according  o  he par i ioning scheme of  he  arge   able, and 

• Op ionally sor   he da a wi hin each par i ion 

Oracle Loader for Hadoop uses  he efficien  direc  pa h load mechanism, wi h minimal addi ional 

processing in  he da abase. 

When inpu  da a is no  evenly dis ribu ed among par i ions of  he  arge   able, Oracle Loader for 

Hadoop evenly dis ribu es  he load across Hadoop reducer  asks so  ha  a node does no  become a 

bo  leneck because i  is loading more da a  han  he o hers. 

Load Options 

Oracle Loader for Hadoop has online and offline load op ions. In  he online load op ion,  he da a is 

bo h pre­processed and loaded in o  he da abase as par  of  he Oracle Loader for Hadoop job. Each 

reduce  ask makes a connec ion  o Oracle Da abase, loading in o  he da abase in parallel. The da abase 

has  o be available during  he execu ion of Oracle Loader for Hadoop. 

5 



                           

 

 

                                      

                                    

         

         

                             

                                    

                                      

                                

                                  

                         

                                  

                                   

                               

                             

 

 

              

                                   

                               

                                        

                      

 

              

                   

                  

    

     

               

                  

                   

                

                 

             

                 

                  

               

               

       

                  

                

                    

           

 

High P rformanc  Conn ctors for Load and Acc ss of Data from Hadoop to Oracl  Databas  

In  he offline load op ion, each reduce  ask crea es an Oracle Da a Pump file  ha  is wri  en  o HDFS. 

The da abase can be offline during  his s ep. The da a is la er loaded in o  he da abase using Oracle 

Direc  Connec or for HDFS. 

Ora le Dire t Conne tor for HDFS 

Oracle Direc  Connec or for HDFS allows Oracle Da abase  o access files on HDFS via ex ernal 

 ables. Ex ernal  ables allow da a in files  ha  are ou side  he da abase  o be queried and, wi h Oracle 

Direc  Connec or for HDFS,  hese can be files on HDFS. The files can be  ex  files or Oracle Da a 

Pump forma  ed files crea ed by Oracle Loader for Hadoop. Ex ernal  ables can be queried like any 

o her  able, so  he da a becomes accessible  hrough SQL in Oracle Da abase. The da a can be queried 

and joined wi h o her  ables in  he da abase, and used for in­da abase analysis. 

Tex  files on HDFS can be direc ly read by Oracle Direc  Connec or for HDFS. Da a forma s o her 

 han  ex  files can be pre­processed by Oracle Loader for Hadoop in o Oracle Da a Pump files so  ha  

Oracle Direc  Connec or for HDFS can read  hem. So Oracle Direc  Connec or for HDFS, when 

used wi h Oracle Loader for Hadoop, can suppor  a wide range of inpu  da a forma s. 

Figure 2. Ora le Dire t Conne tor for HDFS 

Oracle Direc  Connec or for HDFS (referred  o as ODCH in Figure 2) uses a Hadoop clien   ha  runs 

on  he machine  ha  deploys  he da abase. The connec or firs  execu es a publish s ep, genera ing files 

 ha  poin   o URIs of  he da a files on HDFS. Af er  his s ep  he da a is available for query  hrough 

ex ernal  ables. Da a files are read in parallel by  he da abase. 
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High P rformanc  Conn ctors for Load and Acc ss of Data from Hadoop to Oracl  Databas  

Loading Data with Oracl  Dir ct Conn ctor for HDFS 

The da a can also be loaded in o  he da abase using SQL. Loading in o  he da abase is helpful if  he 

da a will be accessed frequen ly, and is required if  he da a has  o be upda ed by  he da abase. 

Load and A  ess Options of the Conne tors 

The connec ors can be used  oge her or separa ely. Table 1 summarizes  he load and access op ions 

using Oracle Loader for Hadoop and Oracle Direc  Connec or for HDFS. 

TABLE 1. LOAD AND ACCESS OPTIONS 

LOAD OPTION DESCRIPTION CHARACTERISTICS 

Offline load or data Ora le Loader for Hadoop  reates Ora le Data 

a  ess of Ora le Pump files. These are a  essed or loaded 

Data Pump files from HDFS with Ora le Dire t Conne tor for 

HDFS 

Fastest load option 

Redu ed CPU time used on database server 

Loads  an be s heduled during off­peak times 

Data  an reside on HDFS and be queried with SQL in the 

database (without loading) 

User­defined input formats allow a wide range of input 

data formats to be loaded 

Load or a  ess of 

text files 

Database reads the text files dire tly from 

HDFS with Ora le Dire t Conne tor for HDFS 

Fastest load option, but uses more CPU time on the 

database server than the above option 

Useful when there is a la k of time or Hadoop resour es 

to transform the data before loading 

Text data  an reside on HDFS and be queried with SQL in 

the database (without loading) 

Input data is restri ted to text files (other types of data 

need to be first transformed into Ora le Data Pump files 

using Ora le Loader for Hadoop as in the above option) 

Online load with 

OCI dire t path 

Ora le Loader for Hadoop  reates an OCI 

dire t path  onne tion from ea h redu e task 

Fastest online load option 

Lowest CPU time used on the database server 

Data is loaded as it is pre­pro essed 

Eliminates the work needed to manage files on disk 

during intermediate staging steps 

7 



                           

 

 

     

 

             

             

               

 

 

                              

                 

   

                             

                             

                                              

                                      

                                     

                                 

                         

   

     

                 

                         

             

                                   

     

   

                                    

                           

                                  

                              

                 

             

               

           

 

              

                  

        

 

               

         

  

               

               

                      

                   

                  

                 

             

  

   

	         

	            
 

      
 

	                  

   

  

                  

              

                 

               

	         

	       

	        

	      

 

High P rformanc  Conn ctors for Load and Acc ss of Data from Hadoop to Oracl  Databas  

Online load with Ora le Loader for Hadoop  reates a JDBC Useful for prototype development and testing, small loads 

JDBC  onne tion from ea h map or redu e task 

Performan e 

The performance  es s measured load  imes and da abase CPU used for  he differen  load op ions. 

They also compared Oracle’s connec ors wi h  hird par y produc s. 

Configuration Overview 

All  he  es s used Oracle Big Da a Appliance and Oracle Exada a, connec ed by 40 GB/second 

InfiniBand fabric. Oracle Big Da a Appliance has been designed and op imized for Hadoop from  he 

ground up. I  has 18 servers, each wi h 2 CPUs. Each CPU has 6 cores for a  o al of 216 cores. Each 

server is configured wi h 48 GB of memory for a  o al of 864 GB of memory. The  o al s orage 

capaci y is 500 TB. Hadoop can be configured  o have up  o 330 Mapper  asks on  his hardware. 

Oracle Exada a is an engineered sys em for Oracle Da abase and  he X2­8 model used in  he  es s 

comes wi h  wo 8­socke  da abase servers, InfiniBand swi ches, and various  echnologies  o suppor  

high  hroughpu . 

Performan e Testing Goals 

(1) Measure  he performance of  he differen  load op ions. 

(2) Iden ify and describe  he performance charac eris ics of  he differen  load op ions  o 

unders and  he applicabili y  o various use cases. 

(3) Measure  he impac  of  he load on  he da abase server by measuring  he CPU  ime for  he 

differen  load op ions. 

Performan e Tests 

Da a sizes ranging from 100GB (555 million rows)  o 4 TB (22 billion rows) were used. The  arge  

 able had 7 columns of differen  da a  ypes (NUMBER, VARCHAR2, DATE and TIMESTAMP) and 

was hash par i ioned wi h a  o al of 128 par i ions. Da a load  imes were measured and load speeds 

(amoun  of da a loaded per uni  of  ime) were calcula ed. The load op ions  es ed were: 

• Offline load op ion using Oracle Da a Pump files 

• Offline load op ion using  ex  files 

• Online load op ion wi h OCI direc  pa h 

• Online load op ion wi h JDBC 

8 



                           

 

 

         

                                 

                              

                               

                                 

                               

                         

                                     

                     

                                     

         

                                     

                      

 

                               

                                     

                               

     

       

                                  

                       

               

                               

                                      

     

         

                                

                                 

                                

    

 

 

              

     

                  

               

                 

                  

                 

            

	                   

          

	                   

     

	                   

           

                

                  

                

   

    

                 

            

        

                

                   

  

     

                

                 

                

  

 

High P rformanc  Conn ctors for Load and Acc ss of Data from Hadoop to Oracl  Databas  

Not  on M asuring Load Tim  

The database load time is  he  ime  aken  o load da a from Hadoop reducer nodes (for online load 

op ions) or from HDFS (for offline load op ions) in o an Oracle Da abase  able. An al erna ive 

measure is  he end­to­end load time, which is  he da a pre­processing  ime on Hadoop plus  he da abase 

load  ime. The database load time is an accura e represen a ion of  he da a  ransfer ra e from  he Hadoop 

sys em  o  he da abase. The end­to­end load time fac ors in  he  ime  aken  o perform da a pre­processing 

on Hadoop  o reduce  he CPU  ime used on  he da abase server. 

• In  he online load op ions  he da a pre­processing and  he load s ep bo h occur as par  of  he 

same job, so  he end­ o­end load  ime is also per inen . 

• In  he case of offline load op ions,  he da a pre­processing s ep is a separa e job, and could be 

done a  a differen   ime. 

• The end­ o­end load  ime is higher  han  he da abase load  ime, and  he  rade off is  ha  da a 

pre­processed on Hadoop uses less CPU  ime on  he da abase server. 

The de ails of how each load op ion works are described below,  o be  er unders and  he performance 

resul s. The da a processing s ep is done by Oracle Loader for Hadoop. The load s ep is done ei her 

by Oracle Loader for Hadoop (for online load op ions) or Oracle Direc  Connec or for HDFS (for 

offline load op ions). 

Load of t xt fil s 

Tex  files are loaded (or accessed) using Oracle Direc  Connec or for HDFS. A SQL s a emen  is used 

 o load  he da a from an ex ernal  able  o  he  arge   able. 

Offlin  Load Option with Oracl  Data Pump fil s 

Oracle Da a Pump files are crea ed using Oracle Loader for Hadoop, and  hen loaded using Oracle 

Direc  Connec or for HDFS. A SQL s a emen  is used  o load  he da a from an ex ernal  able  o  he 

 arge   able. 

Onlin  Dir ct Path Load Option 

This load op ion uses  he OCI direc  pa h load in erface, bypassing SQL. Da a is pre­processed on 

Hadoop, and  hen da a from each par i ion is loaded using  he direc  pa h load in erface  o  he 

da abase. Each reducer  ask makes a connec ion  o  he da abase and loads da a direc ly in o  he 

appropria e par i ion. 
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High P rformanc  Conn ctors for Load and Acc ss of Data from Hadoop to Oracl  Databas  

Onlin  JDBC Load Option 

Like o her open source and  hird par y produc s  ha  are based on JDBC,  his load op ion uses SQL 

inser  s a emen s  o load  he da a. The da a is pre­processed on Hadoop, and  hen da a from each 

par i ion is loaded using SQL inser  s a emen s. Each reducer  ask makes a JDBC connec ion  o  he 

da abase and loads da a in o  he appropria e par i ion. 

Test 1: Load Times 

Tables 2 shows  he load  imes for  he offline load op ion using  ex  and Oracle Da a Pump files. Table 

3 shows  he load  imes for  he online direc  pa h load op ion. 

Offlin  load option 

T st Data Siz : 4 TB 

T st Configuration: Oracl  Big Data Applianc  and two nod  RAC databas  on Oracl  Exadata X2­8 

Table 2 shows  he database load time for 4 TB, wi h a  ime of 1124 seconds. This is  he fas es  load 

op ion wi h a load ra e of over 12 TB/hour. Da a is loaded from HDFS on Oracle Big Da a 

Appliance in o a full rack Oracle Exada a using Oracle Direc  Connec or for HDFS. The load speeds 

for  ex  files and Oracle Da a Pump files are similar, bu  loading Oracle Da a Pump files uses less CPU 

 ime (see Tes  2). 

TABLE 2. LOAD RESULTS FOR OFFLINE LOAD OPTION (4 TB) 

LOAD OPTION ELAPSED TIME LOAD RATE LOAD RATE 

(SEC) (GB/SEC) (TB/HOUR) 

Offline load of Ora le Data Pump files 1124 3.6 12 

or text files 

Onlin  load option 

T st Data Siz : 2 TB 

T st Configuration: Oracl  Big Data Applianc  and a singl  databas  instanc  on Oracl  Exadata X2­8 

Table 3 shows  he database load time and end­to­end load time for  he online direc  pa h load op ion. As 

discussed above, bo h are relevan  measures for online load op ions since  he da a pre­processing s ep 

is par  of  he da a loading job. End­to­end load time includes  he pre­processing  ime on Hadoop and  he 

da abase load  ime. 
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High P rformanc  Conn ctors for Load and Acc ss of Data from Hadoop to Oracl  Databas  

In  his  es  da a is loaded from Oracle Big Da a Appliance in o Oracle Exada a running one da abase 

ins ance. Since much of  he da a pre­processing is offloaded  o Hadoop, a single da abase ins ance was 

sufficien  for  es ing. O her available da abase ins ances can be fully used for applica ions running on 

 he da abase in a deploymen  scenario. 

TABLE 3. LOAD RESULTS FOR ONLINE LOAD OPTION WITH DIRECT PATH LOAD (2 TB) 

LOAD OPTION ELAPSED TIME LOAD RATE LOAD RATE 

(SEC) (GB/SEC) (TB/HOUR) 

Online dire t path load 1239 1.6 5.8 

Database load 

End­to­end load 
3536 0.6 2 

The da a load ra e of 2 TB migh  appear low compared  o  he o her load ra es, bu  no e  ha   his is  he 

end­to­end load ra e, so i  includes  he  ime spen  on Hadoop  o pre­process  he da a before  he load. 

Test 2: Measuring the Impa t on the Database 

T st Configuration: Oracl  Big Data Applianc  and a singl  databas  instanc  on Oracl  Exadata X2­8 

One of  he benefi s of  hese connec ors is  ha   hey offload  he da a pre­processing s ep  o Hadoop  o 

reduce CPU  ime used on  he da abase server. This allows o her applica ions running on  he da abase 

 o con inue using da abase CPU even during  he load of large volumes of da a  ha  are  ypical in big 

da a use cases. 

The CPU  ime used on  he da abase server varies by load op ion. This is compared in Figure 3. ‘CPU 

seconds used per GB’ (on  he Y axis) is  he number of seconds  he da abase server CPU is used while 

loading divided by da a size in GB. The number of CPU seconds used while loading is measured by 

 he CPU BUSY_TIME parame er in  he Au oma ic Workload Reposi ory (AWR) repor . This number 

includes CPU seconds used for da abase processes and opera ing sys em processes. 

11 



                           

 

 

 

               

 

 

                                  

                                    

                                   

                                    

                           

           

 

                                   

                               

                                    

                                  

                             

                                  

         

 

 

 

 

   

 
 

 
 

 

 

    

    

  

    

 

              

        

                 

                  

                  

                  

              

     

 

                  

                

                  

                 

               

                 

    

 

High P rformanc  Conn ctors for Load and Acc ss of Data from Hadoop to Oracl  Databas  
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Figure 3. CPU usage on the database server 

Loading Oracle Da a Pump files uses 50% less CPU  ime compared  o loading  ex  da a. Online direc  

pa h load uses only 20­30% of CPU  ime compared  o loading  ex  da a. The online direc  pa h load 

op ion is more efficien   han  he offline load op ion wi h Oracle Da a Pump files since i  bypasses  he 

SQL of  he da abase server. These  wo load op ions use less CPU  ime compared  o loading  ex  da a 

because  he da a is pre­processed (par i ioned and  ransformed in o Oracle ready da a  ypes) on 

Hadoop before  he load begins. 

Discussion 

The online direc  pa h op ion uses  he leas  CPU  ime on  he da abase server when compared  o any 

o her load op ion. This is a par icularly impor an  fea ure for online load op ions since applica ions can 

con inue  o run wi hou  being impac ed by  he load. The offline load op ions are fas er, bu   hey use 

more CPU  ime on  he da abase server, since  he da abase is doing more work. Choosing a load 

op ion depends on whe her raw load speed is impor an  or minimizing da abase CPU  ime is 

impor an . Crea ing Oracle Da a Pump files on Hadoop has  he benefi  of bo h fas  load  imes and 

offloading processing  o Hadoop. 
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High P rformanc  Conn ctors for Load and Acc ss of Data from Hadoop to Oracl  Databas  

Test 3: Data Loading S alability 

T st Configuration: Oracl  Big Data Applianc  and a singl  databas  instanc  on Oracl  Exadata X2­8 

For each load op ion we compare  he load ra es for  hree differen  load sizes. Again, for  he online 

load op ion we include  he end­ o­end load ra e. As Tables 4 and 5 illus ra e,  he load ra es are 

sus ained as  he da a size grows. The elapsed  ime will increase wi h da a size, bu   he load ra e 

(amoun  of da a loaded per second) remains cons an . The load ra e improves sligh ly as  he da a sizes 

ge  larger because  he se up overhead as a frac ion of  he  o al  ime is minimized. No e  ha  in  hese 

 es s da a is loaded from Oracle Big Da a Appliance  o a single da abase ins ance on Oracle Exada a. 

TABLE 4. SCALABILITY OF LOAD RATES (OFFLINE) 

LOAD OPTION DATA SIZE (TB) DATABASE LOAD RATE ELAPSED TIME 

(GB/SEC) (SEC) 

Offline load of Ora le Data Pump files or text files 0.1 1.3 76 

0.25 1.5 164 

0.5 1.6 316 

4 1.8 2246 

TABLE 5. SCALABILITY OF LOAD RATES (ONLINE) 

LOAD OPTION DATA SIZE (TB) END­TO­END LOAD RATE ELAPSED TIME 

(GB/SEC) (SEC) 

Online load with Dire t Path 0.1 0.5 207 

0.25 0.54 472 

0.5 0.54 1239 

2 0.57 3536 
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High P rformanc  Conn ctors for Load and Acc ss of Data from Hadoop to Oracl  Databas  

Test 4: Comparison with Third Party Produ ts 

T st Configuration: Oracl  Big Data Applianc  and a singl  databas  instanc  on Oracl  Exadata X2­8 

The connec ors were compared wi h  hird par y produc s. The  es s wi h  hird par y produc s were 

also run on Oracle Big Da a Appliance connec ed by InfiniBand  o Oracle Exada a, and were highly 

 uned on  his infras ruc ure. End­ o­end load ra es and CPU usage on  he da abase server were 

compared for a da a size of 0.25 TB. 

Many  hird par y load produc s are JDBC based so  hey were compared wi h  he online load op ion of 

Oracle Loader for Hadoop wi h JDBC, so  ha  similar produc s are compared. Oracle Loader for 

Hadoop wi h JDBC is more  han  wice as fas  as JDBC based  hird par y produc s (see Table 6) and 

uses 85% less da abase CPU  ime (see Figure 4). 

TABLE 6: COMPARING LOAD RATES WITH THIRD PARTY PRODUCTS (0.25 TB) 

LOAD OPTION END­TO­END LOAD RATE ELAPSED TIME 

(GB/SEC) (SEC) 

Ora le Loader for Hadoop Online Load with JDBC 0.11 2226 

Comparable third party produ t 0.042 5946 
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Figure 4. Comparing CPU usage on the database server: Third party produ t and Online load option using JDBC 
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High P rformanc  Conn ctors for Load and Acc ss of Data from Hadoop to Oracl  Databas  

Some produc s have implemen ed a direc  pa h load op ion  ha  loads in o a copy of  he user’s  able 

wi h a par i ioning scheme defined by  he loader  o op imize  he load process. This means  he da a will 

have  o be copied in o  he  arge   able af er  he load, and par i ioned according  o  he user’s desired 

par i ioning scheme. (Par i ioning is a generally a bes  prac ice for large volumes of da a.) This adds  o 

 he  ime  aken  o load and consumes addi ional da abase CPU. Oracle Loader for Hadoop’s online 

direc  pa h load op ion, like i s o her load op ions, loads direc ly in o  he user’s  arge   able using  he 

user’s par i ioning scheme. So an equivalen  comparison was no  possible. 

Func ionally,  here are similari ies be ween Oracle Direc  Connec or for HDFS and Fuse­DFS. Bo h 

can be used  o access files on HDFS from  he da abase. Oracle Direc  Connec or for HDFS wi h 

Oracle Da a Pump files is 5  imes fas er  han using Fuse­DFS (see Table 7) while using nearly 75% less 

CPU  ime on  he da abase server (Figure 5). 

TABLE 7: COMPARING LOAD RATES OF ORACLE DIRECT CONNECTOR FOR HDFS WITH FUSE­DFS (0.25 TB) 

LOAD OPTION LOAD RATE ELAPSED TIME 

(GB/SEC) (SEC) 

Ora le Dire t Conne tor for HDFS 1.5 164 

Comparable third party produ t (FUSE­DFS) 0.3 777 

CPU Usage � 

0 

20 

40 

60 

80 

100 

120 

140 

160 

180 

C
P

U
 s

e
co

n
d

s 
u

se
d

 p
e

r 
G

B
 

0.25 TB 

Fuse-DFS Oracle Direct Connector for 

HDFS 

Figure 5. Comparing Ora le Dire t Conne tor for HDFS and Fuse­DFS: CPU usage on the database server 
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High P rformanc  Conn ctors for Load and Acc ss of Data from Hadoop to Oracl  Databas  

Discussion 

Comparing produc s  ha  work similarly is  echnically sound. When comparing  he Oracle Loader for 

Hadoop online load op ion wi h JDBC  o  hird par y produc s  ha  use JDBC,  he Oracle Loader for 

Hadoop op ion is more  han  wice as fas  as  he  hird par y produc s and uses 85% less CPU  ime. 

Oracle Direc  Connec or for HDFS is 5  imes fas er  han Fuse­DFS, and for loading Oracle Da a 

Pump files uses abou  75% less CPU  ime. 

When performance is compared across load op ions,  he fas es  load op ion wi h Oracle’s 

connec ors (loading 12 TB an hour) is 5  o 20  imes fas er  han  hird par y produc s  ha  were 

measured. 

Loading of skewed data 

When da a is no  evenly dis ribu ed among  he par i ions of  he  arge   able,  he sampler op ion 

dis ribu es  he workload evenly across all reducers. This preven s any reducer node from becoming a 

bo  leneck. Thus  he load ra es remain  he same whe her  he da a is skewed or uniformly dis ribu ed. 

Summary 

Files on HDFS can be loaded a  a ra e of 12 TB an hour wi h Oracle Big Da a Appliance and Oracle 

Exada a. Da abase CPU  ime can be reduced by 50% if  he da a is firs   ransformed in o Oracle Da a 

Pump files using Oracle Loader for Hadoop. 

Wi h  he online load op ions,  he da abase does less work and  he Hadoop nodes do more work. So 

 he online direc  pa h load op ion uses only 20­30% of da abase CPU  ime compared  o some o her 

load op ions, bu  is slower  han  he fas es  load  ime. This op ion is useful for con inuous da a feeds. 

I  also has  he advan age of simpler manageabili y because  here is no in ermedia e s aging of files. 

The connec ors were compared wi h  hird par y produc s by ma ching  hem wi h load op ions  ha  

func ioned similarly. Oracle Direc  Connec or for HDFS is five  imes fas er  han Fuse­DFS while 

using 75% less CPU  ime (when used wi h Oracle Da a Pump files), and Oracle Loader for Hadoop 

online JDBC load op ion is  wice as fas  as  he JDBC based  hird par y produc s and uses 85% less 

CPU  ime. The fas es  load op ion wi h Oracle’s connec ors (loading 12 TB an hour) is five  o 20 

 imes fas er  han  hese o her produc s. 
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High P rformanc  Conn ctors for Load and Acc ss of Data from Hadoop to Oracl  Databas  

If inpu  da a corresponding  o par i ions in  he  arge   able is skewed, some nodes will do more work 

 han o hers and slow down  he load job. Wi h Oracle Loader for Hadoop  he load can be balanced 

evenly across  he nodes  o avoid such bo  lenecks. 

Wi h  he suppor  of user­defined inpu  forma s, Oracle Loader for Hadoop can read da a in vir ually 

any forma . When i   ransforms da a in o Oracle Da a Pump files i  enables Oracle Direc  Connec or 

for HDFS  o access da a  ha  origina ed in a wide range of forma s. 

Con lusion 

Oracle Loader for Hadoop and Oracle Direc  Connec or for Hadoop Dis ribu ed File Sys em (HDFS) 

are high performance connec ors  o load and access da a from a Hadoop pla form  o Oracle Da abase. 

They achieve a load speed of up  o 12 TB an hour from Oracle Big Da a Appliance  o Oracle Exada a, 

and use less da abase CPU  ime  han o her produc s. Developed and suppor ed by Oracle,  hese fas  

and efficien  connec ors suppor  a range of use cases. 
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