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Issues

@ Huge number of files.
o Difficulty finding files.

@ Multiple logical locations for a single file.

System for tagging files and directories
with the possibility of searching by tags.
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Specifications

o List existing applications for tagging files.
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Specifications

o List existing applications for tagging files.

e Investigate a way to store tags with files: Extended File Attributes
(XATTR).
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Specifications
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@ Investigate a way to store tags with files: Extended File Attributes
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@ Analyze ways to index and monitor a tree of files.
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Specifications

o List existing applications for tagging files.

e Investigate a way to store tags with files: Extended File Attributes
(XATTR).

o Analyze ways to index and monitor a tree of files.

@ Design and implement the system (open source and on Linux) and
measure its performance.
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Specifications

o List existing applications for tagging files.

e Investigate a way to store tags with files: Extended File Attributes
(XATTR).

o Analyze ways to index and monitor a tree of files.

@ Design and implement the system (open source and on Linux)
and measure its performance. Study and learn the Rust language.
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@ List of files related to
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Tag management

e Storage of tags with files (independence from a database).
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Tag management

e Storage of tags with files (independence from a database).

e Dedicated tag management tool (easy to use).
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Indexing files and tags
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Indexing files and tags

Tag "myfiles”
\ G S

Figure — Graph of tags, files and directories
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Indexing files and tags

HashMap
tagl

Tag "myfiles"
t =

tag2

tag3

Figure — HashMap associating the
name of the tag to its node
Figure — Graph of tags, files and directories
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File system monitoring

Update of the graph during the following events:
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File system monitoring

Update of the graph during the following events:

@ Change on tags.
@ Creation of files/directories.
@ Delete files/directories.
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File system monitoring

Update of the graph during the following events:

@ Change on tags.

@ Creation of files/directories.

@ Delete files/directories.

@ Moving/renaming files/directories.
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Tags and files queries
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Tags and files queries

e List the files and directories associated with tags => queries in
the form of logical expressions (logical operators).
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Tags and files queries

o List the files and directories associated with tags => queries in
the form of logical expressions (logical operators).
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Tags and files queries

o List the files and directories associated with tags => queries in the
form of logical expressions (logical operators).

o List existing tags.
o Rename atag.
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Modern system language, efficient, reliable (more secure
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@ Available on Linux, Windows and macOS.

@ Cargo: Rust's built-in build and runtime tool and package
manager.

@ Structures, collections, genericity, immutability, enumerations and
pattern matching.

- °F e Hes
Haute école du paysage, d'ingénierie
et d'architecture de Genéve



h e

Modern system language, efficient, reliable (more secure than Ada),
compiled, and strongly typed.

Available on Linux, Windows and macOS.

Cargo: Rust's built-in build and runtime tool and package manager.

Structures, collections, genericity, immutability, enumerations and pattern
matching.
Error handling and unit testing.
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@ Modern system language, efficient, reliable (more secure than Ada),
compiled, and strongly typed.

@ Available on Linux, Windows and macOS.

@ Cargo: Rust's built-in build and runtime tool and package manager.

@ Structures, collections, genericity, immutability, enumerations and pattern
matching.
@ Error handling and unit testing.

@ Ownership, Borrowing (references).
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Extended Attributes (XATTR)
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Extended Attributes (XATTR)

o Metadata as name:value pairs.
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Extended Attributes (XATTR)

@ Metadata as name:value pairs.
o Name = character string, value = character string or binary data.
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Extended Attributes (XATTR)

@ Metadata as name:value pairs.
o Name = character string, value = character string or binary data.

o Existent sous ext2-3-4, XFS, Btrfs, UFS1-2, NTFS, HFS+, ZFS.
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Extended Attributes (XATTR)

Metadata as name:value pairs.
o Name = character string, value = character string or binary data.

Existent sous ext2-3-4, XFS, Btrfs, UFS1-2, NTFS, HFS+, ZFS.

CLlI tools to easily manipulate them.
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o File system event notification API.
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o File system event natification API.

e Three system calls: initialization, adding watch on a given file
path, and removing that watch.
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o File system event notification API.

e Three system calls: initialization, adding watch on a given file
path, and removing that watch.

@ Reading an event with read().
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Tag Manager
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/| tag_manager Get tags Y
: - -command >  Settags :
. arguments Delete tags !
: l |
: Actions on files '
i 1
! Arguments Show results :
! parsing | End of program :
1 A :
: 1
: | |
i Queries to server Logical query !
] List of tags I
\ Rename tag it

hepia Figure — How Tag Manager works Hes

Haute école du paysage, d'ingénierie
et d'architecture de Genéve



Tag Engine

Tag Engine
Monitoring thread "«
' FS Tree 9 v
f ——— Watching
! U‘ir > Readevents
1 images
i imgl.png
' . Rename tag
' img2.png
} _ond “user Graph
,»""tagl tag2
Server

| thread _,_,
! | Read Q i
' | Update ———> .

h e p i a

Haute école du paysage, d'ingénierie
et d'architecture de Genéve

Figure — How Tag Engine works

\
1



External actions Tag Engine
Tag Manager

-------------------------- N FS Tree )
i k' —— Watchin !
+ | tag_manager Get tags Xatti T S ‘—IiﬂR P 9 :
i --command Set tags cRatr L. S eal svents |
' | arguments Delete tags |:“> images ‘
‘ ' 4 imgl.png Update i
: Actions on files l ! 1 img2.pag Renarlne tag l Q? ;
: Arguments ESL‘OVfV results ! i 2 user Graph o .
' 1 nd of program ! ' pr .
i parsing progi ! ; s 4 tag1 HashMaghy.
: . Server . !
T y | thread { ¥
Queries to server Logical query  Requests ; Bead I img1.png/ :
§ L Listoftags ) ! . !
i Rename tag //Responses ' Update ——— > et ;
E Data 2’

Figure — TagFS Global System

T Hes

Haute école du paysage, d'ingénierie
et d'architecture de Genéve



s tree my

hello.c
hello.h

pover.rs
= weekend. ods

L— office.txt

6 directories, 9 files

node veights: {
: Directory "my"
1: directory *
2

i File "weekend.ods"

1
Free_node: NodeIndex(4294967295),
edge: EdgeIndex(4294967295)
}, tags_index {}
i

Creony g >

h e p i a

Haute école du paysage, d'ingénierie
et d'architecture de Genéve

Video



Performance Metrics

< . Sous- .
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Improvements
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Improvements

@ GUI: desktop environment or web application.
o Daemon pour Tag Engine.
@ Added new watch directories (partial).
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Improvements

GUI: desktop environment or web application.
Daemon pour Tag Engine.
Added new watch directories (partial).

Management of removable devices (inotify limitation).
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Improvements

GUI: desktop environment or web application.
Daemon pour Tag Engine.

]

(]

@ Added new watch directories (partial).

@ Management of removable devices (inotify limitation).
]

Cache of the last logical requests sent to the server.
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Improvements

GUI: desktop environment or web application.
Daemon pour Tag Engine.

Added new watch directories (partial).

Management of removable devices (inotify limitation).
Cache of the last logical requests sent to the server.
Add logical operators (NOT).
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Bilan personnel
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Bilan personnel

e Design and implementation of a tag management engine.
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Bilan personnel

o Design and implementation of a tag management engine.

e Study of the Rust language.
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Bilan personnel

@ Design and implementation of a tag management engine.
@ Study of the Rust language.
@ Personal progress: new technologies and best practices.
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@ Florence luck

@ Orestis Malaspina
@ Joel Cavat
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@ Florence luck

@ Orestis Malaspina
e Joel Cavat

Thank you for your attention ! Issues ?
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