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Long-Term Goal
A Learner’s Multilingual Dictionary Application
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Main Issue: Heterogonous Data
Vastly Diverging Micro-structures of Existing Material

 Sometimes full dictionaries

* May be as simple as a pair - Images from:
4y 6312 * Bonet, 1899
:J::l:" 467 kwa - * Maclver, 1904

* Charlmers, 1907
6346 vat
*E 475 kwan



Issues with Traditional Modeling
Hierarchical Data & OOP Language & SQL Database Stack

Entry (language 1) Entry (language 2)

Headword Headword

» Variadic Section 1
Variadic Section

Variadic Section 2

Reference to Lang 2«

Fixed Section



One Solution: Graph

Easy Merging of Data merge
V|etnarT1ese | Chinese Character - EINIESE Eih: Chinese Character
Reading N Component
FrenchWord [F—-=—-=—-=-=--—-—- Hakka Reading
Cant. Word

(Latin Letters)

i -:‘I:;pj, Viet. Word
Han / Chit Nom

Vietnamese
Word

Cantonese Word
(Chinese Char.)

- = English Word




Issues with RDF
Existing Graph-like Data Model

* Complexity * URI Scheme?

* http://demo.com/

* Not a general graph model |
» urn:uuid:f81d4fae-7dec-11d0-a765-00a0c91e6bf6
* Only features binary relations

* Problem for handling Chinese characters * Protocol?

* http://louis.lecailliez.net
 https://louis.lecailliez.net

| * Base URI ending?
vy ) * http://something.org/
* http://something.org#

o

3-valantrelationship RDF modeling



Proposed Graph Model
Type System

* Typing both nodes and edges
* No inheritance
* Use of UUID / GUID

* Universally Unique ldentifier

e 128 bits number
e f81d4fae-7dec-11d0-a765-00a0c91e6bf6

Property Name

Property Usage

Name
Identifier
Description
Object Kind

is_oriented (edge only)

is_direct_content (vertex
only)

Human readable name

Unigue machine identifier
(GUID)

Human readable description
Vertex or Edge

Boolean value

Boolean value




Proposed Graph Model

Node Properties, is_direct _content Usage & Atomicity

* Node Instance Properties

Property Property
Name Usage
Type Type
Language ISO 639-3 code
Content Text

* Atomicity

* No reference to the node content
* No reference from a node content

* is_direct_content usage

i_d_c:true i_d_c: false
HiraganaWord HW+DevoicedVowels
jpn jpn

ML N<EW/2

Property Value
Type Complex Demo Type
Language fra
Complex
Content Structured
Content
{ field_1: value,
X » field_2: value,

field_3: reference_to_node,

field_4: value }




Proposed Graph Model
Edge Types; Annotations

* Binary (oriented)

* Binary (non-oriented)

Hyper-Edge

* link more than two nodes (type |)

* edge to edge (type ll)

* uniform access from code

* but hyper-edge Il require more care

Annotations

* (namespace, key, value)
* on both node or edge

All implemented in the same
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Page Display: Neighboring Nodes Display
Nodes are grouped by relationship first

* Organization & Default Presenter * Can be overridden
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Discussion

Main Issue: Data Locality

* |[ssue in Data Access

In Memory On Storage
Startup Slow Fast
Data Access Fast Slow

* Not a problem on a server
e E.g. IDS graph: 88,935 nodes & 195,896 edges

e Solution

* finding a smart storage way in the literature

Memory

100%

66%1 I 38%

33%
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IDS Graph fits in 390 Mb of RAM



More Fun with Graphs
Implementation of Other Data-Structures

* Trie (Prefix Tree) * Finite-State Transducer
* searching words by prefix * rewriting strings

@ o ° @ - e

* Advantages

* same data model
* easy merge (if it makes sense)

* same code base




Resulting Model

* Alleviate main RDF pain points:
* does not take external dependencies (DNS, etc.)
* uniform n-ary edge access
* annotations mechanism

* Minimize application changes when data schema changes
* may even not require modification at all in some cases



Implementation
Paper, Code & Prototype

* Paper missing on the USB Key! * Code on GitHub
* louis.lecailliez.net * library only
* one time code dump

* BSD 3-Clause licensing

* Two Mobile Applications https://github.com/titanix/HyperGraph_Public

* two demo phones with me
* ask me during the conference
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