
  

  
 

 
 

 

  
 

 

 

 

  

 
 
 

 

Guide  o  he Berkeley DB Example Programs 

This d cument helps answer the questi n: “Which Berkeley DB sample pr grams use feature X?” 
T pics are gr uped fr m the simplest  perati ns  n databases and envir nments t  m re inv lved 
applicati ns, ending with dem nstrati ns  f the m st specialized features. M st  f these pr grams are 
included with every Berkeley DB distributi n in the db-X.Y.Z/examples direct ry; the remaining  nes 
are listed  n the BDB Learn M re page. 

Guide  o Fea ures and Examples 
Simple Database Access........................................................................................................................1 

Add lines  f text t  a database & display them – ex_access............................................................ 1 
Database Types......................................................................................................................................2 

Using a btree with b th keys and rec rd numbers – ex_btrec..........................................................2 
C mparing the characteristics  f btrees and heaps – ex_heap.........................................................2 
Using sequences t  aut matically generate item identifiers – ex_sequence....................................3 

Larger Examples....................................................................................................................................3 
Setting up a fully transacti nal envir nment – ex_env.................................................................... 3 
Multithreaded reads and writes – ex_thread.....................................................................................4 
Using the bulk interface, sec ndary indexes, and subdatabases – ex_bulk......................................4 

Full Use Cases....................................................................................................................................... 5 
Replicated st ck qu te server – ex_rep............................................................................................ 5 
The TPC-B transacti n pr cessing benchmark – ex_tpcb................................................................6 
Using in-mem ry databases f r high-speed message pr cessing ....................................................6 
Event pr cessing using BDB SQL................................................................................................... 7 
C# applicati n: invent ry management ........................................................................................... 7 
Java applicati n: a parking l t ticketing system............................................................................... 7 
Medical imaging between a m bile app and Oracle Server – BDB-DICOM..................................8 

Specialized Applicati ns....................................................................................................................... 8 
Using a mem ry p  l t  read files – ex_mp  l................................................................................8 
C mma separated values – csv ........................................................................................................ 8 
Using the l ck manager f r n n-Berkeley DB data – ex_l ck.........................................................9 
Extending the transacti n system f r y ur applicati n – ex_apprec................................................ 9 

Simple Database Access 

Add lines of  ex   o a da abase & display  hem – ex_access 

This simple pr gram uses the DB->put() and DB->get() API calls t  st re lines  f text, entered fr m 
the standard input, int  a btree database. Each key is the text as it was entered; the data is the reversed 
versi n  f the key. At EOF ( r “quit”), it  pens a curs r and displays each rec rd,  rdered by the key. 
Since the rec rds are DB->put() with the DB_NOOVERWRITE flag, the err r DB_KEYEXIST is 
returned if y u enter a key which has already been st red in the database. 

Opti n:

 -r Rem ve the database during startup (default:  ff: add new rec rds t  any existing  nes). 

http://www.oracle.com/technetwork/database/database-technologies/berkeleydb/learnmore/index.html
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Language Example S urce  r Pr ject File 

c/ex_access.c 

C++ cxx/AccessExample.cpp 

C++ STL stl/AccessExample.cpp 

Java java/src/db/AccessExample.java 

C# csharp/excs_access/excs_access.cspr j 

Database Types 

Using a b ree wi h bo h keys and record numbers – ex_b rec 

This pr gram sh ws h w t  st re aut matically numbered rec rds in a btree database, by setting its 
DB_RECNUM flag. This variety  f database can l cate a rec rd in tw  ways: either by specifying the 
key,  r by specifying the dynamic l gical “rec rd number” – the relative l cati n  f the rec rd in the 
database, as in the line numbers  f a text file. 

After p pulating the database with 1000 key-value pairs, it then switches t  a query phase, where y u 
select rec rds n t by the key, but by the aut matically assigned, dynamically changing rec rd number. 

Opti ns: n ne 

Language Example S urce  r Pr ject File 

c/ex_btrec.c 

C++ cxx/BtRecExample.cpp 

C# csharp/excs_btrec/excs_btrec.cspr j 

Java java/src/db/BtRecExample.java 

Comparing  he charac eris ics of b rees and heaps – ex_heap 

This pr gram dem nstrates s me differences between the heap and btree database types. 

It starts by p pulating the database, and then switches int  a phase  f adding and rem ving data while 
keeping a fairly c nstant am unt  f data in the database. A DB_HEAP maintains a c nstant database 
size if the heap size is c nfigured pr perly, while the btree database may c ntinue t  gr w. 

 Opti ns:

    -b Create a btree database in additi n t  a heap database.

    -c <int> Override the default cache size f r the envir nment. 
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    -d Test  n variable-length data (default: fixed-length).

    -h <dir> Specify the h me direct ry f r the envir nment (required).

    -n <int> Specify the number  f rec rds per repetiti n (default: 10,000).

    -p <int> Set the pagesize f r the database (default: filesystem bl ck size).

    -r <int> Set the repeat c unt: the number  f insert/delete pairs per rec rd (default: 1).

    -S <int> Set the gigabyte p rti n  f the maximum heap database size (default: n  limit).

    -s <int> Set the byte p rti n  f the maximum heap database size (default: n  limit). 

Language Example S urce  r Pr ject File 

c/ex_heap.c 

Using sequences  o au oma ically genera e i em iden ifiers – ex_sequence 

This sh ws h w a DB_SEQUENCE pr vides a stream  f increasing  r decreasing 64-bit integers. 

Opti ns:

        -r Rem ve the database, if it already exists (default:  ff, d  n t rem ve).

        [<filename>] Set the database name t  <filename> (default: sequence.db). 

Language Example S urce  r Pr ject File 

c/ex_sequence.c 

C++ cxx/SequenceExample.cpp 

C# csharp/excs_btrec/excs_sequence.cspr j 

Java java/src/db/SequenceExample.java 

Larger Examples 

Se  ing up a fully  ransac ional environmen  – ex_env 

This sh ws h w t  set up a Transacti nal Data St re envir nment. It sh ws h w t  cust mize several 
parameters bef re  pening the envir nment. 

Opti ns:

        -h <dir> Use <dir> as the h me direct ry f r the envir nment (default: TESTDIR).

        -d <dir> Use <dir> as the database direct ry f r the envir nment (default: DATA). 

http:sequence.db


  

 
 

  

 

    

 
 

        -l L ck the envir nment regi n files in mem ry, where supp rted by the  perating system. 

Language Example S urce  r Pr ject File 

C c/ex_env.c 

C++ cxx/EnvExample.cpp 

C# csharp/excs_btrec/excs_env.cspr j 

Java java/src/db/EnvExample.java 

Mul i hreaded reads and wri es – ex_ hread 

The ex_thread example dem nstrates multithreaded access. It sh ws h w t  prepare and  pen the 
envir nment and database handles s  that they can be safely shared by freely running threads. The 
example als  dem nstrates deadl ck handling, which is nearly always needed by such applicati ns. 

Opti ns:
    -h <h me> Specify the h me direct ry f r the envir nment (default: TESTDIR).

    -n <int> Specify the number  f rec rds (default: 1,000).

    -r <int> Specify the number  f reading threads (default: 4).

    -v Print verb se messages during pr cessing (default:  ff).

    -w <int> Specify the number  f writing threads (default: 4). 

Language Example S urce File 

C c/ex_thread.c 

Using  he bulk in erface, secondary indexes, and subda abases – ex_bulk 

This dem nstrates h w t  fetch and m dify many rec rds within a single call  f DB->get(), DB->put(), 
and DB->del(). It als  sh ws h w t :

 a) define a cust m btree key c mparis n functi n, s  that rec rds are  rdered as natural integers,

 b) st re tw  databases in a single Berkeley DB file, and

 c) c nstruct a sec ndary “index” database f r quick rec rd access via a c mp nent  f the data field. 

Opti ns:

    -c <int> Set the cachesize t  <int> bytes (default:1000 * pagesize).

    -d <int> Set the number  f 'duplicates': additi nal data items per key (default: n ne). 

    -i <int> Set the number  f read iterati ns (default: 1000000). 
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    -n <int> Set the number  f keys t  insert (default: 1000000).

    -p <int> Set the database pagesize (default: 65536).

    -v Turn  n verb se  utput (default:  ff).

    -D Perf rm bulk deletes after inserts (default:  ff).

    -I Just initialize an empty envir nment; d  n  inserts (default:  ff).

    -R Perf rm bulk reads (default:  ff).

    -S Perf rm bulk  perati n in sec ndary database (default:  ff). 

Language Example S urce  r Pr ject File 

c/ex_bulk.c 

C++ cxx/BulkExample.cpp 

C# csharp/excs_btrec/excs_bulk.cspr j 

Java java/src/db/BulkExample.java 

Full Use Cases 

Replica ed s ock quo e server – ex_rep 

Berkeley DB supp rts building highly available applicati ns via replicati n gr ups, which c ntain a 
maste  envir nment and  ne  r m re read- nly clients. Replicas may be  n the same machine  r 
c nnected by l cal  r wide-area netw rks. 

The replicati n example is a small st ck qu te server.  There are tw  versi ns  f the pr gram:  ne uses 
Berkeley DB's Replicati n Manager supp rt, and the  ther uses the underlying base replicati n API. 

The file examples/c/ex_rep/README pr vides details ab ut the replicati n examples. 

Language Replicati n Manager S urce  r Pr ject File 

c/ex_rep/mgr/rep_mgr.c 

C++ cxx/excxx_repqu te/RepQu teExample.cpp 

C# csharp/excs_repqu te/excs_repqu te.cspr j 

Java java/src/db/repqu te/RepQu teExample.java 

Base Replicati n S urce C de 

c/ex_rep/base/rep_base.c 

n ne 

n ne 

n ne 



   

 
 

 
 

 

 

    

 
  

 

The TPC-B  ransac ion processing benchmark – ex_ pcb 

TPC-B is an early transacti n pr cessing benchmark that simulates bank transfers fr m  ne acc unt t  
an ther. The pr gram is first run in an initializati n m de which l ads the data. Subsequent runs in  ne 
 r m re pr cesses perf rm a w rkl ad. 

Database initializati n (the -i flag) and running the benchmark (-n flag) must take place separately (i.e., 
first create the database, then run  ne  r m re c pies  f the benchmark).  When running m re than  ne 
TPC-B pr cess, it is necessary t  run the deadl ck detect r (db_deadl ck), since it is p ssible f r 
c ncurrent pr cesses t  deadl ck. 

Opti ns:

        -a <int> Set the number  f acc unts per teller (default: 100,000).

        -b <int> Set the number  f branches (default: 10).

        -c <int> Set the cache size in bytes (default: 4MB).

        -f Fast I/O m de; d n't flush transacti ns t  stable st rage (default:  ff).

        -h <dir> Set the h me direct ry. (default: TESTDIR).

        -i Initialize the envir nment and l ad databases (default:  ff, that is, run the w rkl ad).

        -n <int> Perf rm this many transacti ns (n  default, it must be specified when n t initializing).

        -S <int> Set the rand m number seed (default: the current time, in sec nds since the ep ch).

        -t <int> Set the number  f bank tellers (default: 100). 

Language Example S urce  r Pr ject File 

C c/ex_tpcb.c 

C++ cxx/TpcbExample.cpp 

C++ STL stl/TpcbExample.cpp 

C# csharp/excs_btrec/excs_bulk.cspr j 

Java java/src/db/TpcbExample.java 

Using in-memory da abases for high-speed message processing 

Devices such as netw rk r uters and firewall appliances pr cess large quantities  f sh rt-lived data. 
They need t  quickly handle packets, yet d  n t need t  keep them after pr cessing. The message 
pr cesssing examples sh w h w t  use in-mem ry instances  f Berkeley DB queue databases in  rder 
t  achieve high thr ughput message pr cessing. 

http://www.oracle.com/technetwork/database/database-technologies/berkeleydb/overview/highmessageprocessing-2489738.html
http://www.oracle.com/technetwork/database/database-technologies/berkeleydb/overview/highmessageprocessing-2489738.html


  

 

    

  
 

 
 

 
 

 

 

  

 
 

    

  
 

Example Start expl ring here: 

R uter with Firewall BDB Learn M re page: Firewall example.zip 

Pri ritized Message Pr cessing BDB Learn M re page: Pri rity Message Pr cessing.zip 

Even  processing using BDB SQL 

These event pr cessing examples sh w h w t  use the SQLAPI t  Berkeley DB. B th examples 
c ncern physical events: vehicles passing thr ugh an a aut mated t ll b  th and p tential cust mers 
passing near a business. 

The t ll b  th system l  ks up the transp nder  r license plate inf rmati n  f the vehicle and adds a 
charge t  its billing acc unt, as well as quickly alerting law enf rcement when detecting a vehicle that 
is  n a “watch list”. 

The l cati n-based advertising example l  ks up the sh pping preferences  f a smart-ph ne  wner and 
available pr m ti ns  ffered by st res near the ph ne. A relevant match causes an electr nic c up n t  
be sent t  the ph ne while the p tential cust mer is still nearby. 

Example Start expl ring here: 

An Aut mated T ll B  th BDB Learn M re page: Aut mated T ll B  th 

L cati n-Based Advertising BDB Learn M re page: Pers nalized Advertising 

C# applica ion: inven ory managemen  

This example is a simple invent ry management system which uses the C# interface t  Berkeley DB. It 
supp rts adding, changing, and rem ving invent ry items as well as managing and analyzing sales 
rec rds. 

Example Start expl ring here:

 C#: Invent ry Management BDB Learn M re page: “Invent ry Management System” 

Java applica ion: a parking lo   icke ing sys em 

This Java example simulates an aut mated parking l t ki sk which issues time-stamped tickets up n 
entering, and, when exiting, uses th se tickets t  calculate the c rrect fee. At the end  f the virtual 
“day”, it generates a rep rt summarizing the ki sk's activity. 

http://www.oracle.com/technetwork/database/database-technologies/berkeleydb/learnmore/index.html
http://www.oracle.com/technetwork/database/database-technologies/berkeleydb/learnmore/bdbadvertisingexample-2510922.html
http://www.oracle.com/technetwork/database/database-technologies/berkeleydb/learnmore/automatictollbooth-2510989.html
http://www.oracle.com/technetwork/database/berkeleydb/learnmore/bdbpriorityexample-2488324.zip
http://www.oracle.com/technetwork/database/berkeleydb/learnmore/bdbfirewallexample-2488322.zip


 

      

  
 
 

 

 

 

    

 
 

 

 

Example Start expl ring here:

 Java: Aut mated Parking L t BDB Learn M re page: “Parking L t Fees” 

Medical imaging be ween a mobile app and Oracle Server – BDB-DICOM 

This example sh ws a Wind ws M bile applicati n t  manage l cal c pies  f images  btained fr m an 
Oracle Server instance. DICOM (Digital Imaging and C mmunicati ns in Medicine) is a standard 
suitable f r any kind  f medical image: X-ray, CT scan, MRI, etc. This example includes the sample 
image files, Java middleware, and a C++ Wind ws M bile 5 applicati n. 

Example Start expl ring here: 

Wind ws M bile 5 applicati n BDB Learn M re page: “Medical Imaging/DICOM” 

Specialized Applications 

Using a memory pool  o read files – ex_mpool 

This example fills a plain file (n t a database) with data and perf rms rand m reads  f it thr ugh the 
MPOOL file interface. It displays the read thr ughput in bl cks and megabytes per sec nd. It c uld be 
used as the basis f r c de which prel ads an imp rtant database int  the Berkeley DB cache. 

Opti ns:

        -c <int> Set the cache size t  <int> pages (default: 50).

        -h <int> Specify h w many reads t  perf rm (default: 10,000 'hits')

        -k Keep the existing envir nment (default: rem ve it)

        -n <int> Set the number  f pages in the file (default: 50)

        -p <int> Set the pagesize (default: 1024) 

Language Example S urce  r Pr ject File 

c/ex_mp  l.c 

C++ cxx/Mp  lExample .cpp 

Comma separa ed values – csv 

The c/csv direct ry c ntains applicati n helpers f r dealing with c mma separated values. 

C 

http://www.oracle.com/technetwork/database/database-technologies/berkeleydb/learnmore/index.html
http://www.oracle.com/technetwork/database/database-technologies/berkeleydb/learnmore/index.html


  
 

 

 

    

 
 

 
 

 

 

      

 
 

The pr gram csv_code c mpiles a text descripti n  f the CSV fields int  the c rresp nding C 
structure definiti n, while als  generating C functi ns t  read, print, and search f r rec rds based  n 
the named fields. 

The pr gram csv_load can then l ad a CSV file  f that f rmat int  a database. 

Once the data has been l aded, csv_query can interactively query the database. 

The file examples/c/csv/README pr vides details ab ut the CSV pr cessing suite. 

Language Example S urces 

C c/csv/* 

Using  he lock manager for non-Berkeley DB da a – ex_lock 

The l ck manager is very flexible, and can pr tect m re than just Berkeley DB databases. If y ur 
applicati n suite c nsistently makes read and write requests t  the l ck manager, it can manage access 
t  items  utside  f the d main  f Berkeley DB, such as URLs  r read-w rld items. 

This example uses read and write l cks t  c ntr l access t  any kind  f named  bject. T  see h w this 
w rks, run tw   r m re instances  f this interactive pr gram, in separate terminal emulat r wind ws. 
By giving ( bject-name, l ck-m de) pairs t  the pr mpts y u can  bserve when the requests are 
granted immediately  r when they are delayed until c nflicting l cks are released. 

Opti ns:

        -h <dir> Set the h me direct ry (default: TESTDIR).

        -m <int> Set the number  f l cks t  all cate (default: let BDB reserve the default all cati n).

        -u Unlink the envir nment if  ne already exists (default: d  n t rem ve it). 

Language Main S urce C de  r Pr ject File 

C c/ex_l ck.c 

C++ cxx/L ckExample.cpp 

C# csharp/excs_l ck/excs_l ck.cspr j 

Java java/src/db/L ckExample.java 

Ex ending  he  ransac ion sys em for your applica ion – ex_apprec 

It is p ssible t  add y ur  wn rec rd types t  the transacti n l g, and register functi ns t  be called 
when th se rec rds are backed  ut during DB_TXN->ab rt()  r pr cessed during database rec very. 
This example adds supp rt f r a transacti nally-pr tected “make direct ry”  perati n. 



C 

Language Example S urce File 

c/ex_apprec/* 


