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wnasamaliratuanysaldniunngnssunisiatinuaziinasyu (Venture Capital) 30vi121nn1536A5184 Source Code
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PAGE 1: SYSTEM ARCHITECTURE & ENGINE TOPOLOGY

11 aoUonssUS:UUMWSOU

5¥UU SRO App V2 aenuuuuuaantonssu Async-First Backend 1ngld FastAPI ilulsuidsnundn sesdunisvinauuuy
Asynchronous 1/0 ¥} Adus Database Session lUawgie Plugin Message Processing

Frontend (Next.js)
Client-Side Encryption (Web Crypto API)

HTTPS / REST API

A

FastAPI Application (main.py)

Router Middleware Exception Handler
(vl API) (CORS Layer) (Global Error)

Plugin System (Event-Driven)

BasePlugin PluginEventSystem
(Lifecycle) (Priority Queue + Workers)

SRO Processing Pipeline (Core)
Chunker » Entity Extractor » SRO Extractor | |
> Quality Control -» Graph Builder | |

|
Scheduler | Async DB Engine (SQLAlchemy)

(APscheduler)| | PostgresqlL / sQLite
|

12 Communication Patterns

121 Asynchronous Request Handling



syuUld async/await NN EndpointIﬂEl FastAPI ¥I191UuY uvicorn (ASGI Server) #43945U Concurrent RequestTﬂEJvlu'
Block 1/0

« Database Session: 1% AsyncSession 910 sqlalchemy.ext.asyncio Niou async_sessionmaker NR9AT
expire_on_commit=False Wag autoflush=False 1iNaam Overhead

¢ Connection Pool: "#uA pool_size, max_overflow, pool_timeout ,UWa% pool_recycle wuulauniinau

Environment

1.2.2 Event-Driven Plugin Hooks

53U Plugin @@nwuutu Event-Driven Architecture lagld PluginEventSystem @aUsgnaugiie:

duus:znou KA Implementation

Event Queue Priority-based Queue &1%5U Event 7590 asyncio.PriorityQueue W5ou Event
Uszulawa Priority 5 52AU

Subscriptions A19aiiAT3U Event nnuussian EventSubscription §895U Event

Type Filter wag Handler Callback

Event Workers Worker Tasks Usgudana Event LUy ey Background Task w5au Retry
Async Mechanism
Analytics n1sARRINLAZIANEA Event Processing Uu#in Emitted/Processed/Failed Counts

wag Event History

Plugin Lifecycle States (10 @a1ug):

unloaded » loading » loaded » initializing -» active
2 2
disabled «— error «— stopped «— stopping
7 N
paused «

Event Types 715845U: Document Processing, SRO Extraction, Knowledge Graph Updates, Plugin Lifecycle, System Events,
Configuration Changes, Performance Metrics

1.2.3 Plugin Message Passing

BasePlugin $895UN15@9@155¥%1314 Plugin WU Internal Async Message Queue:

o PluginMessage: Dataclass d115Ud@s90A2M0521314 Plugin W58 Message Type, Priority, tag Payload
o Message Handlers: asnziiou Handler anu Message Type laeld _register_message_handlers()
e Event Listeners: aangilgu Listener &195U Event laniglaaly _register_event_listeners()

+ Message Processing Loop: asyncio.create_task(self._process_messages()) iy Background Coroutine

1.2.4 Scheduled Tasks (Cron-Based)

seuuld APScheduler &Su Cron Jobs:



e Curriculum Sync: Vi’lﬁ’]uv‘!ﬂﬁfumﬁmﬁ 381 02:00 U. (CronTrigger: day_of_week='sun', hour=2, minute=0 ) d115u

Sync 41MIFIUNANGNS OBEC

13 Intelligent Request Queue System

5¥UUdANTS Request Queue 83238z Configuration Tu config/system.yaml :

Parameter A1 (Production) s1wamdsa

Max TPM 4,000,000 tokens/min Token Per Minute Limit

Target TPM 3,200,000 (80%) Conservative Target

Circuit Breaker Failure Threshold 5 FuruAuauaInaula Circuit
Recovery Timeout 60 U 128159A9UABY Recovery

Max Concurrent Tasks 10 41UU Task ﬁﬁﬂmuW%ﬁmﬁqu@ﬂ
Max Queue Size 100 3139 Queue ggdn

Max Retries 3 suaunda Retry aagn
Exponential Backoff Base 23U Base @1115U Backoff Calculation

Priority Levels: CRITICAL (0) > HIGH (1) > MEDIUM (2) > LOW (3) > BACKGROUND (4)

Circuit Breaker States: Closed — Open (failure threshold exceeded) — Half-Open (recovery attempt) — Closed

Fallback Strategy: QUEUE (581u Queue \ie Circuit WUn)

14 Pipeline Execution Topology

SROProcessingPipeline vy 6-Stage Sequential Pipeline lngusag Stage 995U Parallel Processing analu:

Stage 1: CHUNKING (Adaptive Chunker)

N2

Stage 2: ENTITY_EXTRACTION (Parallel Batch Processing)

g

Stage 3: SRO_EXTRACTION (Parallel Batch Processing)

N2

Stage 4: QUALITY_CONTROL (5-Metric Evaluation)

v

Stage 5: GRAPH_BUILDING (NetworkX DiGraph Construction)

N

Stage 6: FINALIZATION (Result Aggregation)

PipelineManager 3nn15 Concurrent Pipelines @4dn 5 uaunudwiauiulaeld asyncio.Semaphore

3%UU5095U Pause/Resume/Cancel WU asyncio.Event #1%3U Pipeline Control wuu Real-time



PAGE 2: ZERO-KNOWLEDGE SECURITY & PDPA SPECIFICATIONS

21 amianssu Zero-Knowledge

SYUUBONUWUUANUNAN Zero-Knowledge Architecture lnaiaya Pll (Personally Identifiable Information) vesinisaugniinsiia
#1 Client-Side nouasluds Server 1@§nnesldaunsanensiateasweningeuld wesann Key gninulinide Client iniu

Client (Browser)

1. Teacher generates Encryption Key
(AES-256, 32 bytes random)

2. Key Hash -» sent to Server
(SHA-256 hash for verification)

3. Student Data encrypted locally
AES-256-GCM(plaintext, key)

4, Anonymized ID generated locally
HMAC-SHA256(student_id, key)
- Base32 encode (10 bytes)

5. Only ciphertext + anonymized_id
sent to Server

HTTPS

v

Server (FastAPI)

« Stores: ciphertext, nonce,
anonymized_id, key_hash, key_version

« Cannot decrypt: no plaintext key

« Can verify: key_hash comparison

« Can rotate: key versioning system

2.2 miswsha AES-256-GCM

2.21 Backend EncryptionService

Parameter m s1wa:dea

Algorithm AES-256-GCM Authenticated Encryption with

Associated Data

Key Length 32 bytes (256 bits) os.urandom(32)

Nonce Length 12 bytes (96 bits) NIST Recommended for GCM

Key Derivation HKDF-SHA256 HMAC-based Key Derivation Function




Parameter Al swa:dea

Salt Length 16 bytes os.urandom(16)

Info Tag b'sro-student-encryption’ Context-specific Info for HKDF

15111971494 Encryption Flow:

1. Key Generation: os.urandom(32) @514 Random Key 256-bit
2. Key Derivation: 14 HKDF f'u Master Key + Salt + Info Tag Lﬁa derive Child Key

3. Encryption: AESGCM(key).encrypt(nonce, plaintext, None) dswasndidu {ciphertext, nonce} Tugﬂ
Base64

4. Decryption: AESGCM(key).decrypt(nonce, ciphertext, None) aaaswanduilu Plaintext

5. Key Hashing: hashlib.sha256(key).hexdigest() @wSuiivlu DB 1o Verification Tag/laitfiu Key 234

222 Frontend ClientEncryption (Web Crypto API)
4 Frontend 1% Web Crypto API was Browser dw§unisitnsia Inglsidiosiana Library anewen:

¢ KeyImport: crypto.subtle.importKey('raw', keyBuffer, {name: 'AES-GCM'}, false, ['encrypt'])

¢ Encryption: crypto.subtle.encrypt({name: 'AES-GCM', iv: nonce}, cryptoKey, data) Tneld Nonce 12
bytes 9710 crypto.getRandomValues()

e Output: {ciphertext, nonce} Iugﬂ Base64 (willaunu Backend)

2.3 msas$v Anonymized ID d>g HMAC-SHA256
55UUA$3 Deterministic Anonymized ID MnswatinFeuieliamusadonlosdoyalilaslilamesau:

Backend Implementation:

hmac_obj = hmac.new(key, student_id.encode('utf-8'), hashlib.sha256)
hash_digest = hmac_obj.digest()
anonymized_id = base64.b32encode(hash_digest[:10]).decode('utf-8").upper()

Frontend Implementation:

const cryptoKey = await crypto.subtle.importKey('raw', keyBuffer,
{name: 'HMAC', hash: 'SHA-256'}, false, ['sign']);
const signature = await crypto.subtle.sign('HMAC', cryptoKey, dataBuffer);
const bytes = new Uint8Array(signature).slice(0, 10);
return base32Encode(bytes);

o 14 Key Wngnu — 16 Anonymized ID thgnnuLase (Deterministic)
o 1¢10 bytes usnuas HMAC-SHA256 Digest — 80 bits of entropy

o W159ENIY Base32 — 16 AI9nWT No1udn8way Case-insensitive

24 Key Management & Rotation

241 Teacher Encryption Keys



Field

Type

s1eazdga

teacher_id

UUID (FK — teachers.id)

ﬂl L v v
LYAUNUATHEATIS Key
Y

key_hash String(64) SHA-256 Hash v84 Key 234
key_version Integer Version U4 Key (L‘éuﬁ 1)
is_active Boolean an1ug Key Uagtiu
expires_at DateTime Tununa18Uas Key

created_by

UUID (FK — users.id)

KHa319 Key

2.4.2 School Encryption Keys

1As9a5191Ae1AU Teacher Encryption Keys Waliauiu schools.id d@msuszaulsauiou

243 Key Migration

KeyMigrationLog Uu#inn1siUasu Key Type wiou Audit Trail:

e migration_type : UsgLAnNNIS Migration

e from_key_type / to_key_type : Key Type iuuagln

. o o = dl .
e students_migrated : 971UIUUNLIBUNIYN Migrate

o migrated_by : 41015 Migrate

 reason : iANALUNIS Migrate

25 PDPA Consent Management

wa

TeacherConsent Uuiinnslitanudugsumunsys1vlayalfinuasastayadiuynna (PDPA):

Field Type swasdea

teacher_id UUID (FK — users.id) AsHIviANBUERN

action_type String(50) UseLann1snseyin (1 upload,
data_processing)

classroom_token String(20) FiasEyfiodsu

academic_year String(10) UnsAnw

ip_address String(45) IP Address ‘uadbﬁﬁmmauﬂam

user_agent Text Browser User Agent

timestamp DateTime (UTC) paniilvanudugeu

2.6 Client-Side Upload Flow (Zero-Knowledge Verification)

1NNN5IAIEN student-upload.tsx AsEUIUNSOUIMARNTURBUASL:



1. Key Check: n539@8u31AgH Encryption Key #38l3i ( hasTeacherEncryptionkey() )
2. Consent Modal: L@nd ZeroKnowledgeModal AeusuTnanmsausn (PDPA Compliance)
3. CSV Parsing: 81lw& CSV sedatinieu (student id, national id, real name)
4. Client-Side Encryption: d1m5utinissuunazau:
o @379 masterToken 970 student id + national id
o @519 compositeToken 310 masterToken + gradeLevel + classroom + academicYear + subjectCode
o LUSd real_name A aesGecmEncrypt(name, cryptoKey)
o 1915%d student_id #78 aesGemEncrypt(studentId, cryptoKey)
5. Bulk Upload: d@aaniz {anonymized_id, encrypted_name, encrypted_student_id, classroom_id,
encryption_key version} MUg4 Server

6. Local Mapping: Uu#in Mapping 5314 compositeToken wag realName 13lutaSas Client wintiu



PAGE 3: DATABASE ARCHITECTURE & OPTIMIZATION

3.1 mwsou Database Architecture

syuuld SQLAlchemy ORM U PostgreSQL \Ju Primary Database wag5045U SQLite dsu Development Environment Tagld
Async Engine Y1910

3.2 Table Groups (8 ndunan)

naui 1: Core SRO Engine (5 ms1v)

Table KuhA Key Indexes
documents Wiutenasduatiulay Extracted Text id, title, created_at
text_chunks VAU Text Segments 91115 Chunking document_id, processing_status,
chunk_type
sSros \AU Scientific Relationship Object Triples | subject_entity_id,

object_entity_id, confidence

entities 1A Standardized Entities (Nodes) entity_name, canonical_name,

entity_type, is_curated

knowledge_graph U Graph Edges 5¢%#774 Entities sro_id, subject_entity_id,

object_entity_id, weight,

confidence
ndui 2: KRU Educational Domain (12+ asav)
Table KUNA
schools Joyalsusou
teachers Joyang (Feuiu users)
classrooms Uayavieaisuu (grade level, semester, academic year)
classroom_subjects Bridge table: Po458U © U1 %Mﬁﬂgmi
academic_contexts YSUNINIGIBINIG
lesson_plans LNUNIEDU
learning_objectives qmﬂizmﬁmiﬁ'ﬂuﬁ (Bloom's Taxonomy)
assessment_items Jegou/wuulssiiy
students Joyarnisuu (W1sva)




Table

KuA

student_performances

wan15138u (19 Anonymized ID)

curriculum_standards

UINTFIUNSNGAS OBEC

kru_assessment_maps

nsBkETAg < Tedau « fiodiseu

n:.‘-iuﬁ= 3: Encryption & Security (4 ms1v)

Table

~

Kun

teacher_encryption_keys

Key ‘Ua\‘iﬂgwé'au Versioning

school_encryption_keys

Key w@4159158UW501 Versioning

teacher_consents

yJuiin PDPA Consent

key_migration_logs

Audit Trail mswWaeu Key

na:uﬁ= 4: Taxonomy Cache (1 msiv)

Table ]

Key Feature

taxonomy_cache

Cache Wa3tA51¢% Bloom/OBEC

SHA-256 Hash 984 Question Body 1Ju

Unique Key UJasiunsiiasiziian

neiur'l= 5: LLM Usage Telemetry (1 mis1v)

Table Kun

Key Fields

1lm_usage_log

Uuiin LLM Usage @1%5U Billing

provider , model, task_type,
prompt_tokens, output_tokens,
estimated_cost_usd,

estimated_cost_thb, latency_ms

f\eil.ll’l= 6: Exam Processing (1 m1s1v)

Table Kun

Key Fields

exam_batches

ARnnunNIsafndadau

source_filename, status,
pipeline_version, layout_type,
total_items_extracted,

raw_11lm_response

n&duR 7: SRO Relationships (KRU Plugin) (1 ms1v)



Table KuA

kru_sro_relationships \iu SRO Triples taw1zw99 KRU Plugin

na:uﬁ= 8: System & Metadata (2+ msiv)

Table KuA

users ﬁﬂ%’izuu (Authentication)
projects TUs19nA (Workspace)
extraction_runs 155U SRO Extraction

3.3 Connection Pool Configuration

engine = create_async_engine(
settings.database_url,
pool_size=settings.db_pool_size, # dwu Connection #an
max_overflow=settings.db_max_overflow, # Connection vAndlasi Load &9
pool_timeout=settings.db_pool_timeout, # Timeout sa Connection
pool_recycle=settings.db_pool_recycle, # 3idia Connection a1
echo=settings.debug, # SQL Logging (Dev only)
future=True,

3.4 Indexing Strategy
S¥UUBBNUU Index LUU Multi-Column Composite Index &1%45U Query Miltuas:
7129819910 text_chunks :

e idx_chunk_document_status :(document id, processing status) — @195V Query @01UgN1SUSTUIANANNNLONENS
e idx_chunk_document_type : (document id, chunk type) — d1115Un3589 Chunk muUssLan
e idx_chunk_document_section : (document id, section) — AUSUAUMIANY Section

e uq_document_chunk_index : (document id, chunk index) — Unique Constraint {Ja9iu Chunk 61};’1
A72981991n knowledge_graph :

e IndexUU sro_id, subject_entity_id, object_entity_id, weight, confidence, direction,

graph_type, is_validated

3.5 Data Integrity Constraints

sguuUld Check Constraints Way Unique Constraints 2E19ATAUAAN:



-- text_chunks constraints

CHECK (chunk_index = 0)

CHECK (word_count = 0)

CHECK (character_count = 0)
CHECK (start_page = 0)

CHECK (end_page = 0)

UNIQUE (document_id, chunk_index)

-- kru_assessment_maps constraints
UNIQUE (teacher_id, exam_item_id, usage_type)

3.6 Caching Strategy

3.6.1 Taxonomy Cache (Database-Level)
taxonomy_cache 1% SHA-256 Hash v84 Question Body 1 Unique Key Lﬁa:

o UaeaiunisiSen LLM grd@msuananuiennuy
¢ @R Token Cost wag Latency

e 58493V Cache Invalidation W11 updated_at Timestamp

3.6.2 SQLite WAL Mode (Development)
d1m5U Development Environment e SQLite:

e PRAGMA journal_mode=WAL — Write-Ahead Logging &1%3U Concurrent Read/Write
e PRAGMA synchronous=NORMAL —auaaizvﬁiw Performance tka& Durability

e PRAGMA busy_timeout=3000 — 58 3 3u1¥ Li® Database Locked

3.7 Denormalization & JSON Columns

szuuld JSON/JSONB Columns &135U Flexible Metadata Wnun15a319m15191AL:

Table JSON Column ua:ls

entities aliases, synonyms, %EJLLDJG, ﬁi"lﬁmmm, Metadata [ULAL

entity_metadata

knowledge_graph context , metadata USUNANMUFUNUS, Metadata ves Edge

text_chunks chunk_metadata Content type, Chunk strategy, Document
metadata

exam_batches raw_1l1lm_response, LLM Response Ay, Telemetry INTDIUA?

filtered_telemetry

v
o

taxonomy_cache obec_indicators #i133m OBEC wuu JSON




PAGE 4: Al DOCUMENT PIPELINE & SRO KNOWLEDGE GRAPH ENGINE

41 mawsdu Al Document Pipeline

| [
|—>| Parallel

|
|

Graph Builder

SRO Extract

Document —b»  Adaptive
Ingestion Chunker ' Entity Extract ‘
|
| 7
Knowledge <«—| Parallel

Graph
Analytics

Quality
Controller

4.2 Adaptive Chunking Engine

AdaptiveChunker ¥insuudiendsonludilag asraduussiantanans wasusu Chunking Strategy ana:

421 Content Type Detection (6 Us:inn)

Content Type Min Chunk Max Chunk Overlap Ratio Section Patterns

Academic Paper 800 chars 3,000 chars 0.15 Abstract, Introduction,
Methods, Results,
Discussion

Medical Report 600 chars 2,500 chars 0.20 Patient Info, Clinical
Findings, Diagnosis,
Treatment

Legal Document 1,000 chars 4,000 chars 0.10 WHEREAS, Article,
Section, Clause

News Article 400 chars 2,000 chars 0.10 By-line, Dateline,
Section breaks

Technical Manual 500 chars 3,000 chars 0.15 Chapter, Section, Step,
WARNING, CAUTION

General Text 500 chars 4,000 chars 0.10 Paragraph breaks,
Numbered lists

422 Semantic Boundary Detection

STUUMSIVIU Semantic Boundaries 1a85snU:



1. Section Patterns: Regex MuUsztaANtonans (194 \nAbstract\b, \nMethods\b )

2. General Semantic Patterns: Double newlines, Sentence boundaries, Numbered lists, Headers, Horizontal rules,

Figure/Table references
3. Sentence Boundaries: 14 NLTK sent_tokenize() 1Ju Fallback

4. Minimum Distance Filter: n5a4 Boundary lndruduly (< 50 characters)

4.2.3 Dynamic Overlap Calculation

32UUAIUIEY Dynamic Overlap 5241314 Chunks Tneld Jaccard Similarity:
¢ Similarity > 0.8 — Overlap an 50% (am Redundancy)
¢ Similarity > 0.6 — Overlap an 30%
¢ Similarity < 0.6 — Overlap 103 (§n1 Context)

424 Semantic Score Calculation

wsiaz Chunk 15U Semantic Score (0.0-1.0) A1u78427A:

Factor Weight s1wasdaa

Length Score 0.30 ¥au Chunk ¥u1ANa14 (~1,500 chars)
Sentence Completeness 0.30 ﬁ]UlJisIEJﬂ’dugiﬁﬁ

Word Diversity 0.20 AMUNAINAI8YD9AT (Unique/Total)
Entity Density 0.20 AUNUILUUYBY Entity (Placeholder)

4.3 Parallel Entity & SRO Extraction

4.3.1 Batch Processing

S¥UUWUY Chunks 1Uu Batches (default: 10 chunks/batch) wazUseananausiag Batch wuuvuulasld asyncio.gather() :

batch_tasks = [
self._extract_entities_from_chunk(chunk)
for chunk in batch

]

batch_results = await asyncio.gather(*batch_tasks, return_exceptions=True)

432 Retry with Exponential Backoff

Parameter A swazdea

Max Retries 3 $aurunds Retry gagn
Base Delay 1.0 3w Delay (3u@u
Exponential Backoff delay = base * (2 " attempt) 1s —» 2s — 4s — 8s

433 ThreadPoolExecutor



19 ThreadPoolExecutor( max_workers=4) &1USUSU Synchronous Callback Tu Async Context Taerlad Block Event Loop

4.4 Quality Control Engine

QualityController Ui%LﬁU@mmw SRO wag Entity #28 5 Metrics:

Metric Weight High Medium Low Reject
Confidence 0.30 20.9 20.7 205 <0.3
Completeness 0.25 20.9 20.7 205 <03
Consistency 0.20 >0.8 20.6 204 <0.2
Validity 0.15 209 20.7 20.5 <03
Relevance 0.10 20.8 20.6 204 <0.2

Overall Score = Z(metric x weight)

Strict Mode: L Threshold NNTLAU +0.1

441 Consistency Checks

¢ Duplicate Detection: wW3guigu (subject, relationship, object) LUy Case-insensitive
« Contradictory Detection: A5793UAMUTALES LW causes vs prevents, enables vs inhibits

¢ Invalid Pattern Matching: ﬂimm’mﬁuﬁuémajaugsﬂ iU "isa...", "very ...", "good ..."

45 Knowledge Graph Construction

451 Graph Data Structure
14 NetworkX DiGraph @1%5U In-Memory Graph Construction:

¢ Nodes: GraphNode (entity id, canonical_name, entity type, aliases, properties, confidence)

¢ Edges: GraphEdge (source id, target id, relationship type, weight, confidence, metadata)

452 Entity Standardization
EntityStandardizer #1015 Standardize Entity Names snuussian:

¢ Person: Title Case, an Stopwords, Pattern Matching (Dr., Prof., Mr.)
¢ Organization: Title Case, Pattern Matching (University, College, Inc.)

¢ Location: Title Case, Pattern Matching (City, State, Country)

« Direct Mappings: 1 "harvard" — "Harvard University", "who" — "World Health Organization”

453 Edge Weight Calculation

WeightCalculator @1uaau Edge Weight ae:

final_weight = base_weight x avg_confidence x evidence_multiplier x context_strength



Base Weights #1174 Relationship Type:

Relationship Base Weight
CAUSES 0.9
ENABLES 0.8
CONTRADICTS 0.8
INFLUENCES 0.7
SUPPORTS 0.7
REQUIRES 0.6
PRECEDES 0.6
FOLLOWS 0.6
PART OF 05
RELATED TO 0.3

Evidence Multiplier: min(1.0, 0.7 + 0.3 x 1n(evidence_count + 1)) — Diminishing Returns

454 Graph Consolidation
%&997n@35749 Graph wa2 5¥UUYI1 Consolidation 3 Tunau:

1. Merge Duplicate Edges: 573 Edge 531319 Node gigaiius 1hu Edge #1il Weight gedn uas Aggregate Evidence Count
2. Update Centralities: A1u2a4 Degree Centrality, Betweenness Centrality, hag Closeness Centrality E‘I’W%’U‘Vgﬂ Node

3. Filter Low-Quality Elements: au Edge 17i Weight < 0.3 uag Node 17|I Confidence < 0.5 #3® Isolated Nodes

455 Graph Metrics
JEUUAIUIE Graph Metrics @1%5U Analytics:

e Density: ANURUILUUYDY Graph
e Average Clustering Coefficient: AnulaatAuves Clustering
e Average Path Length tiag Diameter (d1%3U Connected Graph)

* Degree Distribution: Average, Max, Min Degree

4.6 LLM Token Cost Tracking

LLMUsageLog Uu#in Token Usage y)nA3373an LLM #1115 Billing wag Monitoring:

Field swa:dga
provider LLM Provider (11 OpenAl, Anthropic)
model %@ Model 14

task_type UszLan Task (Liu entity extraction, sro_extraction)




Field

s1ga=dya

prompt_tokens

91U Input Tokens

output_tokens

412U Output Tokens

estimated_cost_usd

Alganglaguszua (USD) — mnuaztden 6 AuiuanaAtey

estimated_cost_thb

AN lagUssunn (THB) — Adaziden 4 siuvidaadiey

latency_ms

LamaUaUedluladIuIn

success

anurdsa/auman

4.7 TextChunk Model (Persistent Storage)

TextChunk Tu Database thudaya Chunk agnsazidun:

Field Type swazdea

chunk_index Biginteger 819U Chunk Tutenans

content Text LﬁaﬂﬂwaQChunk

word_count BigInteger TIUIUAN

character_count BigInteger FWIUAITNYS

section String(100) Section VB42NAIT

chunk_type Enum ABSTRACT, INTRODUCTION, METHODS,
RESULTS, DISCUSSION, CONCLUSION,
REFERENCES, APPENDIX, GENERAL

processing_status Enum CREATED, PROCESSING, COMPLETED,
FAILED, PENDING

start_page / end_page Biglnteger AUNUINTN

start_char / end_char Biglnteger AUNUIFIDNYS

chunk_metadata JSON Metadata talLRs

4.8 Pipeline Progress Tracking

SEUUAAMIN Progress LLUU Real-time NIU PipelineProgress :

e current_stage : Tumauilaguu (6 Stages)

e total_chunks / processed_chunks / failed_chunks : @01ugn1sussuiana

e stage_progress : Dict 984 Progress Wsiag Stage (0.0-1.0)

. . { ' <
e estimated_completion ZL'Jﬁ']ﬁﬂ']ﬂ'J"l"\]glﬁiﬁl

e errors / warnings : 18019 Error Wag Warning



Progress gnasnauru Progress Callback %3ulu ThreadPool tiwevaniaeanis Block Event Loop

RuUWa: 1BNA15UINYINAINASIASIEA Source Code 1nBIn5a (Source: backend/ wag frontend/ directories) ‘tgllauua

MMUA8198931n Code 233luszuU SRO App V2.8 liifinsasnstayatuuiies (No Fabricated Data)



