ModeShape Artifacts Layout

Walkthrough

The following steps simulate a typical user session. An end result (i.e a layout of file and directories) is then shown.

The user creates a node (‘greetings_en') through the Ul and uploads content — in this example it's a simple text file (fcrepo4_greetings.txt) with a string
("hello, world!"):

Start Fedora

The default modeshape configuration specifies using a LevelDB backend store.
cd fcrepo4/fcrepo-webapp
m/n jetty:run

Add Content

curl -X POST -H "Content-Type: text/plain" --data-binary "@crepo4_greetings.txt" http://local host: 8080/ rest

Fedora will create a directory "fcrepo4-data” in the current working directory. The default directories found in "fcrepo4-data” will be the following:

> |s fcrepo4-data

com arjuna. ats. arjuna. common. Obj ect St or eEnvi ronnment Bean. def aul t. obj ect St oreDi r
com arjuna. ats. arj una. obj ect store. obj ect StoreDi r

fcrepo. activeny.directory

fcrepo.ispn.repo.cache

"fcrepo.ispn.repo.cache” contains the repository metadata as well as the binary content files that are smaller than 4Kb.

Inspecting Generated Data Files

The serialized Fedora nodes can be found in the "fcrepo.ispn.repo.cache/dataFedoraRepository” directory. The files in that directory would look something

like this:

> | s fcrepo4d-datal/fcrepo.ispn.repo. cache/ dat aFedor aRepository/
000003. | og

CURRENT

LOCK

LOG

MANI FEST- 000002

These are the LevelDB cache store files. The generated files contain serialized data about each of the JCR/Fedora nodes. Modeshape depends on
Infinispan distributed cache store which in turn uses LevelDB to persist the data to filesystem. To know more about the leveldb files, see: https://leveldb.
googlecode.com/svn/trunk/doc/impl.html.

Some key things to note about the files and their contents:

® The serialization is done by the JBoss serialization library, not JDK's native object serialization machinery. For this reason the generated
serialized data look different from an ordinary JDK serialized file. JBoss Marshalling can be configured to use custom serialization classes that
read and write content in the format of the repository's choosing.

® The data is encoded in Binary JSON (BSON). If the file containing the root node (referencing the node 'greetings_en') is opened up in a hex

editor, you would see /u0002 preceding strings (such as "name","key"); /u0004 preceding an array (representing sub-nodes); /u0003 representing

the UUID -- in accordance with the BSON spec.

® \ u0000\ u0000\ u0000\ u0004chi | dr en\ UOO00U\ UOOOO\ UOOOO\ UOOOO\ UOO030\ uO000<\ UOOOO\ uO000\ u0000
\ u0002key\ u0000\ u0019\ uUOOOO\ UOO00\ UO00087a0a8c317f 1e7j cr: syst em u0000\ u0O002nane\
u0000\ u0O00B\ u0O000\ UO00O0\ u0000j cr: syst em u0O000\ uO000\ uO0031\ U0O000X
\ u0000\ u0000\ u0000\ u0002key\ UOO003\ UOOOO\ UOOO0\ UO00087a0a8c7505d6417¢c366d9- 25bc- 4e2d- 9e53-
4428f e7b8152\ u0000\ uO002nane\ u0000\ u0000\ UO000\ u0000gr eet i ngs_en\ uO0O0O\ uOO00\ u0000\ u0003chi | drenl


https://leveldb.googlecode.com/svn/trunk/doc/impl.html
https://leveldb.googlecode.com/svn/trunk/doc/impl.html
http://www.jboss.org/jbossmarshalling
http://docs.oracle.com/javase/7/docs/technotes/guides/serialization/
http://www.jboss.org/jbossmarshalling
http://bsonspec.org/
http://bsonspec.org/#/specification

The binary datastreams larger than 4Kb are stored in the "fcrepo.binary.directory".

Add larger content:

> openssl rand -base64 5120 > 5k.file
> curl -X POST -H "Content-Type: text/plain" --data-binary "@k.file" http://I|ocal host: 8080/ rest

After uploading a binary file (>4Kb), the default directories found in "fcrepo4-data” will be the following:

> |s fcrepod-data

com arjuna. ats. arjuna. conmon. Obj ect St or eEnvi r onnment Bean. def aul t. obj ect St oreDi r
com arjuna. ats. arjuna. obj ect store. obj ect StorebDi r

fcrepo. activeny.directory

fcrepo.ispn.repo. cache

fcrepo. binary.directory

Inspecting the content of the binary directory:

> find fcrepo4d-datal/fcrepo.binary.directory

f5

f5/e5

f 5/ e5/ b6

f5/ e5/ b6/ f 5e5b66ef 8218602c224ab3099calaedcc0b36¢ch
b5

b5/ 12

b5/ 12/ 1b

b5/ 12/ 1b/ b5121b0f 9270a9a2a2694e5d675b922bec94009e

The contents of these files will match the uploaded file and its content-type:

> cat fcrepo4d-datal/fcrepo.binary.directory/f5/e5/b6/f5e5b66ef 8218602c224ab3099calaedccOb36¢ch
Qo7j OVt Zy/ 5dTDk7WB9v4y GRn\W2a7H niLhhdRI a/ nEJ562CGg+UpHANLNmdy z| miv
gym 1ge9UQJj vhHe5KSKepp77CFnSqqRYPakqnGsL6X6dbl 51NKYbxoer i emN8TB
pk/ N+UKSdC4Ut pWBI nKCnW) ApbCzk A2nf 2B/ kX6j ZG: g5AFDGOB3r Xy hl KWNgi X0
Vdcbh+BuwBZvj t +y2Ki 1YLOK0E44C3Jt or gk7sS5mmUBr zxXSZ71 26S9hf KBCk71 y
| Thy/ oRT5+AYhJ7i Or 6QSI OTccbnNFOux4M3of | P3HSoPTsy YOY/ henl f NOvr hPN
2Dnsyz A4AHNOhwKf hi Ga2hA4J1 Dv2npr NBc CQY4vj X6XY+ExBYvoWCdJy Sel spHx
x| DZBZYUy| 9i vSmN9nuJvl awf cl QTh38ZEkhI 6XI QyzoGLj gwe Nf 6Rwz nJ GX2VFj
mAzBYB3qj MFdpmJUNhet 3RAaFLnoSWUyvwJuHaNM 85/ SMBVWN9gFVI bg6w+s CMTu
fi/KpVzbMBs| r WOALovJ Dgi S7ybW3/ G 4XBHSWNI FJvEYM? QoODl T1Xz Cc9eKHH
S/ sCBAaDBNy S7KTCusJT3j aPnhHgKvgEi SUOyKBMA$aYRi apOBMWhFDcj J3qlt s4l

> cat fcrepo4d-datal/fcrepo.binary.directory/b5/12/1b/b5121b0f 9270a9a2a2694e5d675b922bec94009e
text/plain

Inspecting ObjectStore Folders

Directories "com.arjuna.ats.arjuna.objectstore.objectStoreDir" and "com.arjuna.ats.arjuna.common.ObjectStoreEnvironmentBean.default.
objectStoreDir" are JBoss JTA transaction engine artifacts. The default Fedora Infinispan configuration attempts to find a JBossJTA transaction manager
implementation via "org.infinispan.transaction.lookup.GenericTransactionManagerLookup”. This configuration uses Arjuna ShadowFileStore as a
backend, resulting in several directories within fcrepo4-data such as "object-store" and "object-store-default":


https://community.jboss.org/wiki/JBossJTAOverview
http://docs.jboss.org/jbosstm/5.0.0.M1/guides/arjunacore-development_guide/index.html

| -com arjuna. ats. arj una. obj ect st ore. obj ect StoreDi r

| - - - ShadowNoFi | eLockSt ore

|----- defaul t Store

| ------- Recovery

B Transact i onSt at usManager

[T 0_ffff7f000101_c6cf_56507014_0

| -com arjuna. ats. arj una. conmon. Obj ect St or eEnvi r onnent Bean. def aul t . obj ect StoreDi r
| - - - ShadowNoFi | eLockSt ore

|----- defaul tStore

A detailed description of the artifacts maintained by the JBossJTA implementation is most likely beyond the scope of this document (at least for now).

Infinispan Configuration Options

Depending on the configured Infinispan backend, the directory layout and contents of the binary files would be different. The following sections covers
other cache store options.

LevelDB Backend

Currently, the default configuration outputs Fedora data to LevelDB (a fast filesystem based key-value store). When Fedora 4 is started, ModeShape
(actually Infinispan and LevelDB in the background) will create several directories on the filesystem. Currently, the directories created are:

1. fcrepo.ispn.binary.cache (binary data)
2. fcrepo.ispn.cache (metadata)

3. fcrepo.ispn.repo.cache (repository)
4. fcrepo.modeshape.index.directory

The layout of files in directories 1-3 is determined by LevelDB. Some of the important files are:

1. File .log holds entries for recent transactions. The relevant API for representing these entries is modeshape-schematics (see, e.g., org.infinispan.s
chematic.SchematicEntry)

2. File .sst stores these entries when the .log file reaches a size threshold. A new log file is generated.

3. File MANIFEST .x records info about .sst files (among other things).

4. File CURRENT specifies the current MANIFEST file.


http://docs.jboss.org/modeshape/3.6.0.Final/api/org/infinispan/schematic/SchematicEntry.html
http://docs.jboss.org/modeshape/3.6.0.Final/api/org/infinispan/schematic/SchematicEntry.html
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