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1 Test Plan Identifier

2 Aol A M & = EP-STP-1.00] B 2 4] = Epoch Pulse. Version 1.09] A|2=8] H{~E #8154 9]
&}, IEEE Std 829-19982] Test Plan &4 725 u} St}

H E o A ALg-35t= 7]+ &AL B A A = Epoch Pulse. Software Requirements Specification,
Version 1.0°]T}.

2 Introduction

2.1 Objectives

| 2~ E A8 9] 542 Epoch Pulse.®] 7|5 S 7AME I F 4 8 AL o] SRSell WA H e 7| EE v
Fote=A Hdsehr] A RS, A U, A, A, A A E, T B A V=S A sk Ao

Epoch Pulse.i= Kafka 7] ¥+ Choreography P}o] L 2 A H] 2~ o} 7| €l 3] & A}-8-3}o] A A|7F =7} o] AF 4]
o A FE 2 29k NLI B#EA 75, ABSA 714 4], o]l E Q. oF 9] A B= FA| S =33t}
Web R E 2 N e AN A SHR ob 2l AN 25 2k A4 AR, A e A 1A,
AN BRENAE XA, B F4, ol H5 A A5 g

AL G HAE, S HAE AMEH HAE Ao HAE, ol 57 HAE, 2l 54 1S5 A
49 0ok FE, A A S LRV STAG A A= Appendix A9] 7] B 2 E o] 2}
)

Appendix B9 352 HIZE AU QoA o1z epAe D=2 F A SHT]
s % FA QAR A A SHE A HAE Aol 29 Alkel 0] AT A PO
S

2.3 References

IEEE Std 829-1998, IEEE Standard for Software Test Documentation.

Epoch Pulse. Software Requirements Specification, Version 1.0.

Iglewicz, B. and Hoaglin, D.C. (1993), “How to Detect and Handle Outliers”, ASQC Quality Press.
Apache Kafka Documentation.

PostgreSQL and TimescaleDB Documentation.

Socket.IO Documentation.

AN ol O
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3 Test Items

2 H 2E ] g 52 Epoch Pulse. & T4 31 AL E9Jo] @53 79 dlo|E] Al¢folt} 7} AZE
g)o] &%) B A& Epoch Pulse. Version 1.0 7|50 & &}, 71 g o] = =8 2 &) 7158k A 0] A vy

= A,
Test Item Description
Anomaly Sentinel 24 A= 7H oMl E =5, %71 3k, Robust Z-score 1 EMA 7]/ o] %
EFA], stock-prices 2 anomaly-event 23,
News Crawler Summarizer ol o E 75 AFE 208 24 A, H 201 1 A3 LLM &
oF fallback content *] 2], raw-news 2 nli-in &3},
NLI Processor DeBERTa 7|8k A}¢do] 2 wdl 2= A& el 4] 72 NLI_PASSED
TE = NLI_DROPPED 4 Eff el
ABSA Processor DeBERTa 7] HF ABSA &8 2= A5 714 14, poNe 3 5 AL el 23,
Storage Writer 7H4 dlolH, o] oMl E, HF 72 4] A& TimescaleDBOI| upsert
Skal =3 e A e AL
Realtime Gateway REST API A ¥, Kafka ©] ¥l E = Socket.I0 o]l E & ¥ 3} price:tick,
anomaly:detected, news:progress, news:final, event:summary,
symbol:clear A|-&.
Front-end React 7] ¥491 9] O A W=, 7}A hE, o] 4] Ze] 28, fr 2 Al 2
AFH, 9 A o HIE 2.0F 1A,
Database Schema stock prices, anomalies, news analysis E|©]%- 7], JSONB payload, 9!
dls WE AR
Kafka Data Contract stock-prices, anomaly-event, raw-news, nli-in, nli-out-absa-in,
absa-out =3 3! JSON W A] %] & 2],

4 Features to Be Tested

2 H2AE & SRS v S AN 159 2% 75 S Al s

¢ External Interface: UI-1..UI-10, HW-1. HW-4, SI-1..SI-11, CI-1..CI-4.

* Functional: FR-1.1..FR-1.5 7}4 43 % 43}, FR-2.1.FR-2.8 o]/ &#| & S| =,
FR-3.1.FR-3.10 772~ % % 2 °F FR-4.1.FR-4.10 NLI ## A ZE &, FR-5.1.FR-5.11 ABSA 744 &
A1, FR-6.1.FR-6.3 F&%= A5 2 772 A4, FR-7.1.FR-7.5 o] E & °F FR-8.1.FR-8.6 A" 2 A1,

Q8

A, 9] 4= Processor RTT, 5.4 52 A 7H,

* Database: DB-1..DB-62] 7], JSONB A%, & A e] A oF, eldl s d B

* Design Constraints: DC-1..DC-222] Kafka Choreography flow, Docker W] 3, oJ S E] 74 7], =& 2= A&
Ao BE Ao A T2, B AR £, BEX 159, Offset 719, UTC EF] 2812, =3 54
gt

Software System Attributes: QA-1..QA-82] 7187, ABSA =& 354, A8,
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5 Features Not to Be Tested

o2 FES Y AE A E oA A2kt Al 9] -2 Epoch Pulse. 2] #o] ¥ 9] 510l AL} SRS A 9]
H ] of] &3ty
Excluded Feature Reason
915 Al Hlo] B APL 72 API, 5 FaAke] 29l W 9] el Epoch Pulse.i= 9] HH, &%, &F/
LLM API¢] W3- 48 2] 2], fallback & 2%t A =3t}
Kafka Broker @ TimescaleDB W5 | A-8/0 Z A~ o132} ZA 9] Y du8|&8 Al Y tato] oy

A s ], A28 S5 A o] WA R 5 A A gk HF s
F2 FE vjv) A4, FEZ2 Q| SRS A€ W) sf3ie}.
g, FAF A XP 21 &Y
U AR A, 2290, A | SRSE T AFEA U - 298 7)o 2 1 Q15/Q17) &l o] of
2], 7iA 3 A A & ¥ oA e
St=go] 2 - A A AFA| Bt | Epoch Pulse. 2 Egjo] @ FASE B Q5 Hlojt Z23E Hot
FHokd ek ZFol o}
HA T2 A A dek A28l 232 T2 35 ol WA 2 B vfjul) Ha17}
ol

6 Approach

6.1 Test Levels and Techniques

L HAEE YOS o 7| H & AFE S

* Unit Testing: ©]7d &%] 2], 282} A4, Al 7FH 9] ZH, Impact Score, ©|HIE 8 oF 32 el A1

slo} & =4 ZA4]S Pytest == 55 ¢ %H HAE=Z HF3t)

Integration Testing: Kafka =¥ 7} JSON w|A] 2] 2~7]v}, NLI/ABSA o] 3 2}-21 4} e 7 o], Storage
Writer upsert, Gateway REST 3! Socket.I0 3-8 7 53l

System Testing: Mock A] 7 d]©] €] 2} Mock 7722/LLM & 53 AF-8-3}0] D121 o|MIE -> 0|4 OJHIE
A & -> Q9% -> NLI -> ABSA -> M& -> UI EAI9| end-to-end 35S 75t
Performance Testing: 77 oWl E %] 2] & REST 3], Socket.I0 B2 =]~ E 9]
Processor RTT, 2.2 F& A|ZHE p9s 7| o= 57 gt}

Recovery Testing: 2] 7~ API timeout, LLM 2 3}, ZA € o] 2| A] 2}, Kafka/DB ¥ A] ol o] & 55 A%
2 dlolE F4 o5& AS5 e

Model Benchmark Testing: = & Tr-’l L:_Uﬂ ol H|A~EAS AFE-3] ABSA 22 9] Accuracy, Macro F1,

Conﬁguratmn Review: Docker Compose Kafka topic A2, -7 W= 2dl 91 2, B8N ol
ZES} IEA ks 44 HESH
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6.2 Test Data Strategy

9] &2 Mock 2715 2] shof #2] sk} LLM/APT A = <}
3} ] k31 Mock S T2 9}l 2 A o] s},

hYA
s il

H 2 E dolE & 4 dlolH, 7|t 23}, &

% 722 dlo] ] ApA|of 3

* Market Price Baseline Data: 2 5 1% =7] 9] A4 714 g t]o]H. o] A &-X] 7} @A 51X golof 5}
= 24 HET I EMA/Z-score A4S 913 warm-up B ©] E & A&k}

* Market Price Anomaly Data: Robust Z-score 3.0 %3}, EMA 20 t]H] 3.0% %3}, Z12]3 F &gl &0 &
Aol o] & A 5l= 714 E dloH. 5 A] ©A4 Ho]E{= FR-2.39] @Y oWl E A8 228 733}

7] $138) 2 8.3k}

* Idempotency and Ordering Data: 5 symbol¥} &<
A% o] Wl E FR-1.59] upsert, UI-39] F 5 B3, QA-19] AA 2 & 5
El=

* News Candidate Data: title, content, source, url, published timestamp= L33+ & )

oMl E Al Z} 7% 204 W /9] 7 7]AE, B/ 714 59 URL 2 59 Al S5 7|AHE 233t}

* ABSA Evaluation Data: )4} 4] 5 1= aspect’} W &3t 5§ 72~ t°]E. ABSA 3 7]
o labelo] F-of =] o] lofof g},

* Load and Retention Data: 1207] &4 4l & -3} dlo|g 9} Al &8
PR-1, PR-2, PR-109] A 2|7} 23] 4 5& 58t o AH&-gtr)

* External Dependency Mock Profiles: 772~ APl ¥ LLM AP19] 4 54, X< -5, timeout, 500 error -&
32 919 FR-3.6, QA-3, PR-99] fallback¥} 7}-&4 7 5ol AF&-3Hc),

timestamp®l )3l payload”} Tt} 7}4 oWl E 4
WA S A2 A9 A

ol

1 %] 2F98,28071 2] A A< Ho]H.

1N

6.3 Coverage Method

Appendix AT 715 S7AMF Q- q1E #o] 2~ vlo] ¥ A7, A AW QFAMES HE gttt
Appendix B&= A5, 21 A, 7F8A, A A, AFEAD, Bl o] A, el 54 A A Al kS S skt
7 Item Pass/Fail Criteria

H A S [EEE Std 829-1998 9] Item Pass/Fail Criteria®l] Wef ZF H| A E &&-o] Eap/ 2o #d 7| &3 A
T TR AE AT AR AL BB LS ERT AL £ RO AER.

7.1 Project Success Criteria

Quality Item Pass Criteria Fail Criteria

75 &3 Appendix A9] 7] HIAE Ao]~ s | WA A3 1 o] v|a) 2, e A4
E 100%, 2| H 4 23 o0xd end-to-end o] Z g2l o] Q7 F A &S

A% Base Node 7] 5= 2071 A &3} &3 4] SRS2] p95 A A = A& 75 5 o)
12070 A& 7] whethaL, Lol s 23}
PR-3.PR-129] p95 A| A & A& & 7]
S B5F U=

2026-06-01 Page 7
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A 3A o], S HA

al, UL A1 7H4 W 904 07 24,

tlol e FA 4 3 7HA /01 A2 oI E Fupsert® | 5 Y key T A, HE AE 7L T
Atk L, HE 2 ek DBl A | ZF A E DB A4, B o] B 1A
=, ol e 4 0. Ay,

7H&4 Zh A H) 2= 30% oW Bt kg W ke | Bat 7] AF 29 s Bt A ol
Foll A Al =T T E 100%. .

AlEY F4 ABSA RHlo] 5§ w2 HAEA 7|+ | B F4 AR F o ol re
Accuracy 90% ©]-g, Macro F1 0.85 ©]7,

Weighted F1 0.90 ©]7J, Base 1]
Accuracy +5%p ©]7
AF&-43 At AREA 31 AR/ S 7F A 5 sk o) r e

Td60x o)W, =2
J INP 200ms ©|

7.2 Test Item Criteria

Test Item Pass/Fail Criteria
Anomaly Sentinel — 712 =3 | &4 AE 714 oW E =3 2 G713}, stock-prices FaPo] U x| stH
2 A 43} Pass.

Anomaly Sentinel — Z-score 7|
=g

Robust Z-score 7] ¥t o] 4} €3]

2 anomaly-event 2Fa) o] & x| 3}H Pass.

Anomaly Sentinel - EMA 7]

HE B

EMA 7]4}F o]

FH o o2 B-4] L anomaly-event a3 o] ¢

2 %] 5} Pass.

Anomaly Sentinel — ¥+ o] #ll
E e

Anomaly Sentinel — ©]/3%] &

Rt =Y

=

News Crawler — 772~ 5 2

A7

=

anomaly-event 7] A5 208 w2 3, AW 204

news 23 o] & x| 3}H Pass.

News Crawler — LLM £.9F =]

LLM 8.9k A%

& A2, nli-in T3 o] & X3} Pass.

LR

=

News Crawler — 8.¢F A3 A] | LLM 4 3} A] 9l<Z/snippet fallback A 2] 7} & %] 3} Pass.

Fallback

News Crawler — 55 7722 2] | &Y URL 7| T3 w72~ 2 o] Y % 3}H Pass

e

=4

NLI Processor — 91 & 17478 | 948 784 A 2 A S w3 G187 X 3HH Pass

T4

NLI Processor — &4 <= | entailment score 7] 5= 7], NLI_PASSED/NLI_DROPPED &3l o] & ] 5}

Pass.

2026-06-01
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ABSA Processor — 918 2] | 915 2 A L A E HA AfsrF A A5 Pass
T4

ABSA Processor — 744 2}#! | Negative/Neutral/Positive 2% 2+ 2! poNE 1] o] A X] 5}'H Pass.
=

Storage Writer 7}73/0] o]l E A %, DONE/DROPPED # & A Ell A7, 53+ e v A
&, upsert 55 WA 7} 7 5% ¥ Pass.
Realtime Gateway REST %3] 9} Socket.IO o] Hl E 1 3$lo] SRS A=FNE oM ET,
JSON ™, A< 7]#& WHE3}1H Pass.
Front-end w1 Fo] A @ oF g HZ o] o[ HIE T A], A& A3} AHA 7 o] A
o] &, Al #H o] 2] A+E deduplication, ©]7&=] vFA, 772~ A i, 9

e A, oWl E g oF FA 7 @7 U 2] 6F Pass.

Database Schema 71 71, 919 71, JSONB 2 =, e, A el Al of, 1'd BE 7|50l 5
=% Pass.
Kafka Data Contract 29 3 A wA) A D= 1808601 UTC EFS] ~EBISZ Abe) A o]

7} SRS¢} ¥ %] 5} Pass.

7.3 Basis for Criteria

Robust Z-score: SRS2] A4k 3.0 A EX] (I EE SR el7] 93 7]Folw, 4 107) +4 o
o] o] -of vk A &3t}

EMA: 717} 202] EMAE 7|2 % 3.0% 2 o| &S o] o & FA 3],

NLI: 0.5+ entailment confidence®] =8 7| =0, o] gk o] o] H A w22 S A It

ABSA: && 722 Bl F4 BHAS 913l Accuracy, Macro F1, Weighted F1 2 Base UH] 455 §F
7| A&k,

Visualization: 5% i ©9] 7+ dlo]E = ko= W3E o] A E o] H g Q. /o off =& A
afj of gttt

e

8 Suspension Criteria and Resumption Requirements

8.1 Suspension Criteria

e 24 F st s g g gl el HAES

i
ofN
v
ot
v

(
=

Kafka Broker”} &2} a}%] o} a4l &3 vke)/4n
TimescaleDB & &7} L= 270 BEU X2 A
NLI 3= ABSA 29! 9] 2 & oA 2= A2 7
H ~E dlojy 7|EAdo] &35 o] o A& 2123 3l 45
XA Ago 2 Qe o] % Bl ~E Aot Foju| s A= A9

P}

f
oy,
NoN oY

X

\ Mo ofy
.—[o

il
ol 4~ rr
20 oy
oy, rlr —o
4 o
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8.2 Resumption Requirements

HAES ANSe W vk 248 s of e,

A AT ol 1A F3telfof gt
L= 3T HAES XH* g

= 3
- El 2= E DB} Kafka topic HI & %7

of 3ot
718kstaL 7)< Hlol Bl & A A A &

1. Software Test Plan (STP): +- 4]
2. Test Design Specification: ¥ 4] 2] Approach ! Appendix A/Bol| EtH A A =5 H| 2 E A8 A1
3. Test Case Specification: Appendix A2] 7|5 E| A~ E A o]~
4. Test Scenario Specification: Appendix B2 &2 /8] 7] 5 B~ E AlLhE] 2.
5. Test Procedure Specification: H| 2 E A 8] @A 7} = A58l AT HE F= A A A2 2EZ 7
2 A5 A=
6. Test Log: Bl ~E A& AA| 37 Qe o]y, 23, +PAE 7|53 =1,
7. Test Incident Report T=+= Defect Log: A& ID, A 2t =, A& A=), G 2 A, 4 A EE 7] 53
ol g7 H3.
8. Test Summary Report (TSR): & A& A¥}, w2 A, o] )23, 5 Feh-S 8 Fs Bk
9. Model Benchmark Report: ABSA &2 &2 2| o} | ~EA A WS ¥ 3k B 314
10. Performance Test Report: p95 A 4 Al 7F, A 2] &, Q78 A| 28l 2p) AL-85F8 ¥ 3Hek WA,

10 Testing Tasks

ID Task

T-01 Bl 2~ E 7]5 SRS9}F STP M A& 34811 v~ E dlo]E A|EE 1] 3t}

T-02 Zid ol 7|\ H| 2~ E 37 & 7] 53} al Kafka, DB, Gateway, Front-end /3 B] & £}<1
Ela=

T-03 Mock A] 7 H] ©] E] 2 baseline, anomaly, idempotency 712 |l EE F=¢] gt}

T-04 722 T8 dlo]E 9} 9] 5 o] &4 Mock profileS AH-&-3to] =%], Q.9 fallback, 3K
A EES HFe

T-05 NLUABSA 2.8 2= 22 2t o], veteold 71 2<% HAZ5gt.

T-06 Storage Writer2] DB upsert, & & A Hl A7, 227 v} A & A F3ho)

T-07 Gateway REST API$} Socket.I0 H 2= AE S A F3t}

T-08 Front-end tHA| B = FA], AE, Ae] 78, o|HlE Q¢ UIE A S3htt

2026-06-01 Page 10
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T-09 A, el B, Bk A, o] A HES gt
T-10 AstS BEFela 4 3 3] H 2~ E 2} Test Summary ReportS 24 Sk},

11 Environmental Needs

11.1 Hardware

* Base Node: Intel Processor N1005 45.9]/42~#] = CPU, 16GB RAM, 100GB ©]2] SSD A &4,
* Optional External Node: NLI/ABSA Processor 2|5~ | X] & 9| ¢} x86-64 A ¥ T+= PC.

11.2 Software

* 0OS: Docker 27.x2} Docker Compose 2.x5 21 8] sk 5= ] = x86-64 =3 A A
* Runtime: Python 3.10+, Node.js 18+, React 18.3.1.
» Middleware: Apache Kafka 3.9.2 (KRaft Mode).

* Database: PostgreSQL 17 7] ¥} TimescaleDB.

* Test Tools: Pytest, Kafka CLI %=+ 55 %=, Docker CLI, Chrome DevTools, Scikit-learn metric %=,
Mock API Server.

11.3 Network and Configuration

* Ul Kafka “§41: TCP 9092.
* 2] 5 Processor $17Z: TCP 20000(LAN), TCP 20001(Tailscale).
» Realtime Gateway: TCP 20004.

* Zhmpol AR A H 2= B W

.

rlr
10
ol
=)

A 2 2 Q 3 Kafka, DB, 2] - APl 7] 5 F Y Wtolof 3k

12 Responsibilities

Role Name Responsibility

% A HAE S 571, A =4, AT dej= A3 HaE A3 &

2] 9 2 Anomaly Sentinel, Storage Writer, Realtime Gateway,
Front-end, DevOps & 23 4 9 g ~E X4,

ABSA 2.9 11915 NLIVABSA &2 2 Ay 75 =d
AutA H~E 9 A% 4 2.

o
o
=
of\
o
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o
(o

Yo e Fesd gL
2 =

13 Staffing and Training Needs

Eﬂ/\E 6(9 ‘_

Q3 W

* IEEE Std 829-1998 7]

2 Kafka o] ¥ E 7|5k A] =~
Al X = Python 7| HF ML &

T ]

HEHSE A T2 o8,

Rus

L
T 5%

* SRS 2 7AFa} ID 2 Epoch Pulse. H|©|E &5 o] 3.

* NLI/ABSA 2.9 ¢l &/&

Kafka topic, partition, consumer group, offset commit 7] & 1l

43t 45 A E WS,

* Hl2E 219} Defect Log 2 112 1S,

14 Schedule

Bl Docker Compose -3, PostgreSQL/TimescaleDB, React Ul
d =& ol &l sl of gt

Milestone Activity Exit Criteria

M-01 HAE AE 9 7|e&d &4 STP <1, Bl ~E H|o]
B =1 $8

M-02 G R HEAE HAE ANt =2, | Ao,
2710} 4% B3t

M-03 E3HAE Kafka 3}o] = 2}<], DB
A7, Gateway 915 &
3}

M-04 NES- =S -1 end-to-end AF-&A} AL}
2o 3t

M-05 45 0 Aol BT W aE PRIQA 7| & 3

M-06 RSR= R Blel ] QA-2..QA-5 7| & E3}

M-07 39 HAE 9 59l Critical 2% 071, TSR
S
o U

15 Risks and Contingencies

| Risk

| Contingency

2026-06-01
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Q5 72~ API = LLM API A1 2 | Mock API Server®} 7] =5 35 A E S ALR-3] A ~E] 5 A

& PR-6/PR-7 S o] E-¢+A 3} A} o F- o] FE XA B A

NLI/ABSA CPU-only 5& A]3Fo] 31 | Base Node 7|+ 543 9| &4 7|+ 54 S w2 sta,
Zdol whet s, warm-up $- p95& A&t}

Kafka =+ DB Zol|l 7} H| 2 E | o] ZFoll H|~E 3 topic¥} DBE % 7]3}8}aL 7] dlo]H = A 4
H 2dS f3h A gkt

=
2 ABSA 22 F4 | 9§ 7w =121 9] Positive/Neutral/Negative &2 5 54 7 3}aL,
A F7F DA AL FAS HESA] | Macro F13} Weighted F1S 7] H.a13kc},

Role Name Date

Bz Fahc B 2026-06-01
Bl ¢ EIE=cKER 2026-06-01
€l ¢ Yol 2026-06-01

2026-06-01 Page 13
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17 Appendix A: Test Cases (Functional)

S TAME o 5 QIE Ho] 2~ dlolH A D AW & A S A58t HAE A 22
Z] 2 IEEE Std 829-19982] Test Case Specification 2.4~ & 2] H A}, HAE & Q18 oA} =
g 34 2 E¢ A8 X5 214 S

17.1.1 [TC-F-001] Tt} A & 714 43 2 A3}

* A4 2 A}gk: FR-1.1, FR-1.2, FR-1.3, SI-1, CI-4

*HZE §8:71% /8%

* A x31:2070 €4 4= A7, Anomaly Sentinel % Kafka 2! 2

* AdH gk A B OiE)] 1% 719] 714 o] Ml E(symbol, event time, price, previous price,
change percent, volume)

* g A3} 2 E o] E 7} JSON UTF-8 2] 0. & 113} ¥ ©] stock-prices =3 o 2Hal H o}

* Pass/Fail: 72} o|HIE 071, 4 B = 72} 071, 1SO8601 UTC EF) =B = A] Pass.

17.1.2 [TC-F-002] 7}Z} o]l E DB A% % 515 Upsert

* A4 QA+ FR-1.4, FR-1.5, DB-1, DB-5

* HAE F9: 7%/ volE o]

* A A =7: Storage Writerﬂ- TimescaleDB 2! &}

* dH gk T symbol, 5 timestampE 713 714 o]HIE 271

* o] A3} stock pricesoll = 17 TF A% %] 31 payload= # 41 o]l E Fto 2 7§21 # T},
* Pass/Fail: (symbol, timestamp) 7| &3 o] g1aL # 4l payload”} 7% Pass.

17.1.3 [TC-F-003] Robust Z-score |} %]

* o174 QA FR-2.1, FR-2.3, FR-2.4, FR-2.5

*HEE 7375/ 949 + 5%

* A 27 U A= A 1070 2 7 ol A4

* A7k W% E Robust Z-score”} 3.0 2 3}8l= 714 oWl E

* o% A3 UUID, A8, ol E A2, B4 AlZE, 7HA, W8, datel s, A=, vIAA & £33
anomaly-event7} &) H T}

* Pass/Fail: ¥ A ¢k 3} A] oWl E 1710] = 31 QA FL o] 3f v o] Ej ol A 3] =] %] 28 ¥ Pass.
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17.1.4 [TC-F-004] EMA 7] 1} o] 5 3

ARV}

T ol A

O

* A4 2418} FR-2.2, FR-2.3, FR-2.4, FR-2.5

*H2E §¥:75 /99 + 5

* AA 27 EMA(713E 2005 AR ¢ gl 7 o] E A4

* A7 EMA Y] 3.0% 5 2338 o] g3l 714 oWl E

* o4 A3 EMA 7] 4E o] % o]l E7} anomaly-event = W3 ¥t}

* Pass/Fail: EMA o] 2-5°] 7] 23 wfjrt o]l E7} 28 51 Pass.

17.1.5 [TC-F-005] s A &4 A] @ oW E A=

* 14 8 5A}3: FR-2.3, FR-2.4, FR-2.5

*HZE §8: 75 /99

* A 27 Z-score?} EMAZ} B o] o 2 A B = 918 4

¢ SISk Zscoresh EMAS] o 37} A1 ek 12 ol

© ol A djgkol B =2 scoreE 7HX e A37F HF A E 3L @A anomaly-event T 3
et

* Pass/Fail: 55 o] o]l E ¢lo] 52 score?] A3} 149 H 21 Pass.

17.1.6 [TC-F-006] ©]/3 oMl E A7 4 S ~H

* A4 Q@AM FR-2.6, FR-2.7, FR-2.8, Ul-4, UI-5, DB-2
c HAE §38: 7% /5% + Ul

¢ A 2 e AR o)A o ele] 4 2
 QJelgh W 714 153 olulo]n el 2& ol oML, W E: A1ke] TS o]l
* oA A3} o] o] M E 7} anomaly-event B3 of] Wl & 31 DB A EH M, & 3

= 2 SR o]l score Mgk o o] IET} th 3 o] A 2 FAH
* Pass/Fail: anomaly-event =3 3] A4} DB A& A4t S8] ~F 4=, B E o] 4 7“] AHE wlA QA 7}

71 gk L %] 51 4A Pass.

o

N

17.2 o1 W AR g 2 2ok AF

17.2.1 [TC-F-007] oJH1E 7|9k 57722 =30 HE] 2 S 1 A3

* 14 @ 4A}g}: FR-3.1, FR-3.2, FR-3.3, SI-2
. E‘“_/_\.E 06:]. ]v‘:/ifﬂ—

ar s.
* A Z7: anomaly-event T, 772> Hl o] E Al &= Mock News API = H]
© ek o ME A7 AT 208 2] 72 307

* o A A5 200 HY W AT A AL A S HE H Y 2000 82 AlgkE T
* Pass/Fail: 9] 5 w22 074 A, 1 5207 ©]3}o]H Pass.
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17.2.2 [TC-F-008] 772~ 71 3] Al A s 2 LLM 8.9 A&

* 94 QA3 FR-3.4, FR-3.5, FR-3.7, FR-3.9, FR-3.10, SI-3, SI-9, SI-10
cHAE 8. 75 58
* A Z7: LLM Mock API 4 S5
. %1 = %}1— ‘O‘E 2~ 207-]
* 7% A} U Pass/Fail 7|
" [Step 1] |t 2071 €] 6E T22E AT 71 Hol A A2 sh=71? (FR-3.7 Pass)
> [Step 2] 5% # % COLLECTED “J Bl 7} raw-news B3 ol A28 =] =7}? (FR-3.4 Pass)
> [Step 3] ﬂ—rLLMAPI(SI 3) 3&ol A F8te] 89S 8 538F=7}1? (FR-3.5 Pass)
* [Step 4] 2.°F A& $ SUMMARIZED A El 7} raw-news, nli-in =3 0. & #j@kal 2 1} ¥ =77 (FR-3.5
Pass)

> [Step 5] A 2] A17FO] news duration®ll, $& Al Z}o] summarized atoll 715 % =7}? (FR-3.9, FR-3.10
Pass)

17.2.3 [TC-F-009] LLM 2 °F 2! 9] A] Fallback *] €]

* 917 2 7AH3H: FR-3.6, PR-9

*HEE §38:7]%5/ Fell 5+

* A A Z7: LLM Mock API timeout %=3= 500 error A4 4

dH gk 1 72 DI B snippet

* o A g oF Ay o= F E1= snippet©] raw-news 9} nli-in B3 9FZof 1) F o] NLI/ABSA
stol efelo] A% 74 g

* Pass/Fail: raw-news 2 nli-in =3 %Z W% fallback content”} 23 & 11, sfo] 2 g}l F¢t glo] &
Ao 2 AGE Pass.

dpx

e

17.2.4 [TC-F-010] 7 2= 53 2]

* A o TAVFR38

CHZE FE: ) B

* AR 2 5D 714 AR 2 74} Hlol g ]

* Ak Y 71427, e 714k 17

C Y A3k B A B e AR AEE B O VA M E AR g,

* Pass/Fail: 54 AlA W S 727t 5 245X &0 Pass.

[N

il

17.3 T2 A E = AT 3 A 24 71N A QA E =5 AT

17.3.1 [TC-F-011] NLI ¢} & A4 2 A& 3 4413}

* 14 Q 7 A}3: FR-4.2, FR-4.3, FR-4.4, DC-17
* HAE #9875 /99
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© QA 231 A 248 P o] Fold A ol &

* gk 772 contente} W 4l E

* o A7 NLI 9 3 ©] content®} This news is about {symbol}. 2] {742 2 G4 ¥ 31 g 4]
B g0l AAH 7)ol whet At sk

* Pass/Fail: 912 7887 At 3t 237} 7] gk 2 L A 81 Pass.

17.3.2 [TC-F-012] NLI ¥ &4 HE| = 2 Abejf &)

* A4 QAL FR-4.1, FR-4.5, FR-4.6, FR-4.7, FR-4.8, FR-4.9, FR-4.10, SI-9, SI-10, DC-9
*HZE §3: 75/ 24 gto] el
* A A Z7: NLI Processor 2 3§, nli-in ¢ & 34|
* %) & 4L: entailment score 0.5 ©] A} 7222} 0.5 7| 7t 72
* A5 A=A 4 Pass/Fail 7] &
> [Step 1] NLI 22 ©] entailment, neutral, contradiction % 5~& A+&3}=7}? (FR-4.5 Pass)
> [Step 2] W A] Aol A3} F = (label, score, all_scores)”} 2 §lo] &% =712 (FR-4.8 Pass)

* [Step 3] entailment 0.5 ©]/ F72=7} NLI_PASSED “J Bl & nli-out-absa-in =3 ol &3 & =7}7? (FR-4.6,
DC-9 Pass)

* [Step 4] 0.5 1] %+ 32~ 7} NLI_DROPPED A}l 2 absa-out £ ol ¥tal &) 31, DB A &-& &g 2] 2] 7} &=
7}? (FR-4.7 Pass)

> [Step 5] NLI # 2] AJZH(nli_duration)¥} A|ZH(nli_processed at)®] &3] 7] 5% =717 (FR-4.9,
FR-4.10 Pass)

17.3.3 [TC-F-013] ABSA &} & A 2 7} 2A]

* A4 Q1 A}gk: FR-5.1, FR-5.2, FR-5.3, FR-5.4, FR-5.5, FR-5.6, DC-10, DC-17

* HZEE #3715/ 2d gho] el

* A A 271: ABSA Processor 2 8§, NLI PASSED 72~ <= H]

* ¢l =gk 772 content2} symbol

* oA A3} [CLS] content [SEP] symbol [SEP] 3] 3] ¥ © 2 Negative, Neutral, Positive 5 3} 1}2] label
3} score, all_scores”} A= H T

* Pass/Fail: 48 32, A& W34 Adtsh, 744 A3 =7} SRS9F U %] 314 Pass.

17.3.4 [TC-F-014] ABSA &+ 5 2 X% e 23

* A4 @A} FR-5.7, FR-5.8, FR-5.9, FR-5.10, FR-5.11, SI-9, SI-10, DC-10

*HEE 775 /58

* AA 271 ABSA 4 Al F

* 12 Zk: NLI_PASSED 72~

* HAZ A&} 4 Pass/Fail 7]

* [Step 1] 7173 4] 23} & =(label, score, all_scores)”} absa_result F-ZA ol A EHE =712

(FR-5.6, FR-5.8 Pass)
> [Step 2] ABSA €+5 5 372~ 3 E] 7} DONE FH & B 2 7Y A E] =712 (FR-5.7 Pass)
* [Step 3] &+ E WA A] 7} absa-out 2 0. & B E] =72 (FR-5.11, DC-10 Pass)

2026-06-01 Page 17



Epoch Pulse. - Software Test Plan Version 1.0

> [Step 4] ABSA A 2] A]7}(absa_duration)¥} A]Zt(absa_processed at)®] &3] 7| 55 =712
(FR-5.9, FR-5.10 Pass)

2l

17.3.5 [TC-F-015] & &%= H 4= A

* A4 874+ FR-6.1, FR-6.2

*HEE 7875 /99

* A A Z7A: NLI score, ABSA score, 734 label, 712 W&k v o] g 4|

© Ak ek A=A, W3 S, Neutral 772 2H7H9] A

* of| A A3} Impact = min(1.0, (EntailmentScore * 0.4) + (SentimentScore * 0.6 *
AlignmentWeight)) &2} 2} Alignment Weight(1.0, 0.5, 0.1)7} 4 -&¥ t}.

* Pass/Fail: A2t 237} &8 2 2F Yol A 7]t 3k} A %] 5} Pass.

et

Jew 3

[}

17.3.6 [TC-F-016] 72~ =2 A e 2

* A4 QAL FR-6.3, UI-6, UI-7, UI-8, UI-9

* HXE §3:7]%5 /Ul

* A 27 v e e A4S 7R s 553 o] A 28 22H wlA dlo]E 4]

* %)= %k: DONE, COLLECTED, SUMMARIZED, NLI PASSED, DROPPED, NLI DROPPED 4 Bl 772, v} &

* o A vk 28 A Y S A ARPHR 2 ESo] AP, A9l w}E} 4 E ]
I 2L e dFE A g ae o2 AdEn

* Pass/Fail: 3} A 5419} A F-3iE©] SRS9F ¢ %] 5} Pass.

17.3.7 [TC-F-017] o] 1 E S °F 44

* A4 8 A FR-7.1, FR-7.2, FR-7.3

*HAE G375/ %

* A 27 U3 o] A o] A4 % DONE 2= 171 0]/ &4

* 1= zk: DONE 72252] ABSA 3<%, NLI entailment A<=, 3k = A<=

© o Ay T A, A label, T A, AlE A X, A A AR 3 T A E T
* Pass/Fail: SRS Appendix B¢] 322} 7]t 2 2}7} U %] 5} Pass

5

17.3.8 [TC-F-018] oW E Q°F ¥ A] & A Al H
* A4 QA+ FR-7.4, FR-7.5, UI-10, CI-3

*HAEFF: 75/ UL+ T

715
* AA FZA: TR 7 A8 FA EE 180X timeout =7 4]
* YEh BE FE A HE dH gs Alo) 2, AR mgks $180% i Alo] 2~
* o A} oW E g oFo] g E o] A WY At LA E AL event:summary O] HIE 2 A FH T
* Pass/Fail: &5 T+ timeout 27| A &3] ¢+ H A A 2 EA] = Pass.
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17.4 tloly G4 2 AT MY A

17.4.1 [TC-F-019] &% 48] 4174 712

* o4 Q@ FA}38}: FR-8.1, FR-8.2, FR-8.6, DB-3, DB-4
* H2AE 3. 7%/ do]guo] =
* A A 27 Storage Writer 2 3}

* 912 ZL: COLLECTED, SUMMARIZED, NLI_PASSED, NLI_DROPPED, DONE “ Bl W] A] 4]

* oA A3} DBO &= DONE 5= += DROPPED 3 % A Bl 7+ %] %] 31 NLI DROPPEDY= DROPPED & A 7 3} U}

* Pass/Fail: =%t €] DB & 071, &5 Al A% 47, &2 7722 HE A Pass.

17.4.2 [TC-F-020] Realtime Gateway REST % Socket.IO #| ¥

* o1 Q 7 A} FR-8.3, FR-8.4, CI-2, CI-3, UI-1, UI-2
*HEE §38: 75/ 58+ Ul
* A 271: DBol| 7H4, o] o] E, 72~ &A] Ho]E] A

* JEIAE 55,714 s 2K, o] § A, &, UIA| B E Q OFREST &% ¥ Kafka A 7F o[ HIE

* A= =} 9 pass/Fail 7] 5

* [Step 1] RESTAPI7} Al & 2= 717 s~ E ], o] A} &4 12, A BE @ oF tlo]E S f 4o 2

Al ISONO. 2 "3}3}+=7}? (FR-8.3 Pass)

> [Step 2] Kafka 2 A] 7} o] Wl E7} Gateway TCP X EE A 2| 4 ¥ Socket.I0 | E(CI-3)Z B 2 =7

2E % =712 (FR-8.4, CI-2, CI-3 Pass)

* [Step 3] TEE= HQl Flo]xo| A HAA QoF @ AR 237} AAF FAE=7F (UI-1, UI-2

Pass)

> [Step 4] A 2 A Fo] x| el AFE, o] vlA, T AER T QT FRIF T AU HE =T

(UI-3..UI-10 Pass)

17.4.3 [TC-F-021] 1] FH o]~ & HEFY] +4 A=

* A4 QA HW-1..HW-4, SI-4..S1-8, SI-11, CI-1, CI-4, DC-1..DC-8, DC-11..DC-14, DC-18..DC-22,

DB-6
*H2E §38:. 44 A8/ 5%
* A = A ahd 3 A8 3 F )
* 912 gk Docker Compose, Kafka A4 %, £ E A7 Processor Hl %] 44

* A5 Ak 2 Pass/Fail 7] 5

ol

i

> [Step 1] 3t =91 == (Base/External)2} OS(Docker -7) 74 271, &< 21

Z7F 4 X 3}=7}? (HW-1..HW-4, DC-2, DC-7, DC-8 Pass)

> [Step 2] HEFA /M E sl B A (Python, Node.js, Kafka 3.9.2, TimescaleDB)©| X A ¥ A

7}? (SI-4..SI-8, SI-11, CI-4, DC-1 Pass)

> [Step 3] Al =8l 7+ 54l X E (Kafka, Gateway, Tailscale)2} JFE] A Al3lo] 817 W 4=

=) +=7F2 (CI-1, DC-18, DC-20 Pass)

2026-06-01
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> [Step 4] 2|5 API 7] 2 A o] St=a A & AHE A A7} &% =7F (bc-3, DC-4, DC-11,
DC-12, DC-13, DC-14, DC-21, DC-22 Pass)

* [Step 5] & AH|~7F Aoy & = 9 A ¥ =7}? (DC-2, SI-11 Pass)

* [Step 6] TimescaleDB U] °]E] X 7]7F(13) 2 Retention Jobo] At 2 A A ¥ o] A 31 = o] Q=4
A 445 AH38=71? (DB-6 Pass)

17.4.4 [TC-F-022] UI %5 2H8 2 AL-84

k)
ol\

* A4 @ A} UI-1..UI-10

s HAE &3 7% /Ul

© AR 22 Y UARE L RE Bold so]Zekel T

AU BB AT BRAEA U AR AN L weE S0 £ ¥ B9 $5 717 8 oje)

A=

o)
H

© ol A HQl Hol A o] A 8ok, HE o] o HE, A H o] A o] A4F H KTt EE] AT
T3 FH TUE 7HE g2 AE oA AlRbE o ® o5 glo] HAR o R Mo bl IRIER I
o & #

* Pass/Fail: &5 W7} 8 A o] BbA] A5 48 7Hs 3t , A Ed] 8 Bl o2 Q13 A & o i
T3 f=to] LA % S Pass.

17.4.5 [TC-F-023] =& WA A 2 QA2 A A 15

* A4 @ FA}3}: FR-1.5, FR-8.2, FR-8.5, DC-15, DC-16

*HAE §38: 7%/ dolgHo] ~

* AA 27 T Y key HolE & X E3 WA X] 4]

* A B2 keyo] HIAAIE AHS 2 AH oY AAZ - A

c A A FE AGE A o A gho 2 upsert H A HFE A A FEHS A3

* Pass/Fail: =& do]g 04 &<l A] Pass.

17.4.6 [TC-F-024] £]%- LLM API &<l A] Fallback # 2] A%

* A7 QFA}3}: FR-3.6, PR-9

. E.]]/\E o 63. 7].&/&%1—

© A Z7A: 215 LLM API E415 timeout & 500 ol 8] = A4 (7} 534 & 103] %))

" gk oI E AL uhE Ul 7 2/LLM A 2] @ vk

* ol A3 fallback H o] E] & &3 NLVABSA T}o] 32 e}Qlo] A& 21 = w 7} =3, o] 4 §&4], 7| &

DB %3], 2t E §A] £9¢] A Au]| A7} XA glo] 5=}
* Pass/Fail: ol £ 103] < 103](100%) 5 Fallback©] Al &-3lo] ylo]zglel ~EZ o] ool
Pass.

2026-06-01 Page 20



Epoch Pulse. - Software Test Plan Version 1.0

18 Appendix B: Test Scenarios (Quality / Non-functional)

52 SRS A5 8 A, 5 S, A Aloke A sk Alvkel & Aot

N

18.1 [TS-P-001] 4 A & 2 714 o] E A 2|5

* A4 8"AFgk PR-1, PR-2

* H|~E % : Kafka Producer ¥-3} 23 HE, A]~8 271 DB 7} E 72

* AlubE] 2: Base Node 715+ 207 &4 A& ti &)l 207/ 714 oW E & 30%-3F =43k, 2o &%
T4 A 12070 248 A=l gial 120725 4 ghok

* 54 35 Katka &3 55, DB A &, FHE, &5

* Pass 7|5 51§ A E o} o WIE A FE vk

iiln.ﬂo

[l

+ 2 0%, A8 25 07,

O

18.2 [TS-P-002] A A7 HE I AE XA

8 A&} PR-3, PR-4, CI-3

4 re
SN

E %+ Gateway timestamp log, Browser performance log
29 717 o] ME s} o] 4 oMl E & 77} WA A7) 1L Kafka 541 A ZHEE] DA = 4] A 7H}

4

x>
ol
@

o _]mn

fi}%. price:tick p95 A ¢, anomaly:detected p95 #| A
* Pass 7|5 price:tick p95 500ms ©] 3}, anomaly:detected p95 13 ©] &},

_IlN'

18.3 [TS-P-003] REST %3] % 1d X Al AL 23] A5

* A4 84 PR-5, PR-10, DB-5, DB-6

* B|22E X HTTP benchmark tool, SQL timing, TimescaleDB query log

* Alube] e AT ©F 98,2801 9] 1 X] 7HA HlolBl & A A § T Al A4 REST %3] ¢ 57 14
Zl— %J_ﬂ 13‘;:].@_ H]—EY‘S ]’4—

* 54 35 REST p95 5521 ZF, DB query p95 -5 &A1+

* Pass 7] &Y A& Z7] REST 23] p95 500ms ©] 3}, 1417+ ¥ 9] DB %3] p95 1% ©] 3}

18.4 [TS-P-004] 772> =3 % 4 A

* oA 248 FR-3.7, PR-6, PR-7, PR-12

* H| 2 E X7 Trace log, Mock News API, Mock LLM API, Processor log

s Ay L o) ol HIE 179 thal S B 72220715 *18] 832 COLLECTED, NLI/ABSA €5, o[ HIE @ oF
A 7HA] 4 gkt

* =2 32 COLLECTED A A<, o]l E Q °F x]1 NLI/ABSA © A & A7+

>
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* Pass 7]<=: COLLECTED p95 3% ©] 3}, Base Node | ¥l E 2 2F p95 180% ©] 3}, & -4 o]l E Q °F p95
30% oJs, @ Bl £ 2 A 3% o] 3}

18.5 [TS-P-005] <] 5 Processor 521 A1

* 94 QAFgk PR-11, CI-1, HW-4, DC-18

* HAE =7 RTT 574 =, Kafka consumer lag metric

* Ay L Tallscale L= LANS 2 2] 5 NLI/ABSA ProcessorS 4 23}l nli-in, nli-out-absa-in M A]
A G A AdS S

* SA e ﬂE%i RTT p95, Kafka consumer lag
* Pass 7] RTT p95 500ms ©] 3}, WA A] lag7} A &4 &2 76l A] &

>{E

18.6 [TS-A-001] A H] = Froff - H4- 422 A E B3 35 HS

* A7 2 7AF QA1

* B]22E X : Docker Chaos, health check log

* Alye] @zt whe] AR AR 2 AH O U E Al F5(F 103] WEE Aol F])skar A A 2 A & of] w2}
e =] gy

* 54
> Recoverability - ¢l 74 A| ZF5-E] health check 743} Al Zt7bA] o] Al 2281 & 4@ AJ7F
> Recoverability - 12| ol 7} 1= thu] Mu| 2 5543 Sl vl &

* Pass 7|

©ZEAu] 2 BT 2 AR <30%
©ET AR E =100% (FA ol =91 Sl 71E)

18.7 [TS-U-001] WA B = 22 Ho|Ad W A 24 A3 vl X vl

* A QA PR-8, QA-6, QA-7, QA-8
* H|2E % Chrome DevTools, A4 HE A A2 =E, Eloly
Juhe] 2 AP LS Yl AR AL ) A B EE A5 ARtk S 7H skl Fa Hl A &

SR AN Y 2 BPES S,

>

|\~

A 3 E 9 pags 7=

Learnability - A} 35 §lo] A& A - A4 Hjo] 2] e 7bA] A2 AF<60%
* Operability - "} 7 S8 5-E 772 D S570A] 22 @A <397

* User Interface Aesthetics - B 'H A A}-olo] 2 &8 Wl w]d A o7 o0

» Time Behaviour - INP (Interaction to Next Paint) p95 <200ms

v

18.8 [TS-Q-001] ABSA =9 Z7 ] xw} =

* A2 874 QA-2, QA-3, QA-4, QA-5
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* E|2~E X PyTorch, Scikit-learn metrics

* AU L T s Bl Bl AEAS AFE-SEe] 13101 4 Base Model 7 & ABSA B2 9] o=
A5 v gk,

* 54 &5 Accuracy, Macro F1, Weighted F1, Base tH| Accuracy &%

* Pass 7]<=: Accuracy 90% ©]7d, Macro F1 0.85 ©]7, Weighted F1 0.90 ©]-g, Base U] H] Accuracy &/d&
5%p ©]7.
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19 Appendix C: Requirements Traceability Matrix

19.1 Functional Requirements

TAFE D7} STPE] H| 2 E A o] 2(TC) = AluhE] 2

(TS)ell ol sl 4

) = %)

o

RS

SRS ID TC/TS ID A= e

FR-1.1 TC-F-001 13 57] 7H4 dlolE 5

FR-1.2 TC-F-001 747 oMl E A= A5}

FR-1.3 TC-F-001 stock-prices =3 )

FR-1.4 TC-F-002 717 o)Wl E DB A4

FR-1.5 TC-F-002, TC- 5 key upsert 2 A A 2 F S5 HEX
F-023

FR-2.1 TC-F-003 Robust Z-score 3.06 A

FR-2.2 TC-F-004 EMA 20E! tH] 3.0% o] EF EFX|

FR-2.3 TC-F-003, TC- ol A4 Ao B dyg| = A=
F-004, TC-F-005

FR-2.4 TC-F-003, TC- =] B A] B9 oWl E Al
F-004, TC-F-005

FR-2.5 TC-F-003, TC- UUID ¥+ 9 o)Wl E 5= w3
F-004, TC-F-005

FR-2.6 TC-F-006 anomaly-event &3 ¥3)

FR-2.7 TC-F-006 o] A} o]l E DB A&

FR-2.8 TC-F-006 158/ 54 e S 28" 2 st o] 4 A AA

FR-3.1 TC-F-007 o] A} oWl E 7| uk 372 4% A 2}

FR-3.2 TC-F-007 A% 205 9 W2

FR-3.3 TC-F-007 A 2071 T8 A

FR-3.4 TC-F-008 COLLECTED A} Bl raw-news 2 2J

FR-3.5 TC-F-008 LLM £.°F 3 SUMMARIZED ‘el <j

FR-3.6 TC-F-009, TC- Q oF A 9| A| fallback content AF-&
F-024

FR-3.7 TC-F-008, TS-P-004 | 4% 7% LH S s 22

FR-3.8 TC-F-010 =8 o A A7)

FR-3.9 TC-F-008 news_duration Uﬂﬂ-tﬂ olH 7%

FR-3.10 TC-F-008 summarized_at E}Q Z~§1 32 7| =

FR-4.1 TC-F-012 NLI 52 523
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FR-4.2 TC-F-011 NLI & & &334 A A
FR-4.3 TC-F-011 A EAA A A=
FR-4.4 TC-F-011 A AP WA st
FR-4.5 TC-F-012 entailment/neutral/contradiction & = 2F&
FR-4.6 TC-F-012 NLI_PASSED 4} &j 23}
FR-4.7 TC-F-012 NLI_DROPPED 38| %3] 2 DB A 113}
FR-4.8 TC-F-012 NLI A3} 4= 23}
FR-4.9 TC-F-012 nli_duration "] E}tl| o] H 7] 5
FR-4.10 TC-F-012 nli_processed_at EF 2~ 3% 7] 5
FR-5.1 TC-F-013 NLI 52} 7722 ABSA 5~
FR-5.2 TC-F-013 ABSA 18 23 Al A
FR-5.3 TC-F-013 ABSA 918 3 A A=
FR-5.4 TC-F-013 ABSA A& W% a3t
FR-5.5 TC-F-013 714 label A=
FR-5.6 TC-F-013 ABSA 23} A& 3}
FR-5.7 TC-F-014 DONE 3 = 4¢] 42
FR-5.8 TC-F-014 absa_result 2= A%
FR-5.9 TC-F-014 absa_duration W E}H| 0] E 7] &
FR-5.10 TC-F-014 absa_processed at E}Y] B 7] &
FR-5.11 TC-F-014 absa-out =3 1L
FR-6.1 TC-F-015 e A2 TA 48
FR-6.2 TC-F-015 AlignmentWeight W& 715 %] 2=
FR-6.3 TC-F-016 A 9N A W dge e A
FR-7.1 TC-F-017 W3 o] 44 7% oW E @ oF A4
FR-7.2 TC-F-017 TH AL BR AN EE A=
FR-7.3 TC-F-017 3 A9 A4 oA 2ot
FR-7.4 TC-F-018 oMl E Ok Ul A 93
FR-7.5 TC-F-018 25 B+ 180 timeout A 24
FR-8.1 TC-F-002, TC- 7Y A0 2~ B4 DB A%
F-006, TC-F-019
FR-8.2 TC-F-019, TC- A= A DB A %
F-023
FR-8.3 TC-F-020 REST %3] Q1 Ef | o] =
FR-8.4 TC-F-020 Kafka—Socket.I0 B2 =71~ E
FR-8.5 TC-F-023 AN T % key B
FR-8.6 TC-F-019 NLI &2} ¥ 2 DROPPED 1.3
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19.2 External Interface Requirements

SRS ID TC/TS ID Az s
Ul-1 TC-F-020, TC- React 9 THA| H.& o] x| H+%
F-022
UI-2 TC-F-020, TC- vl Ho] x| QoF D AE A A
F-022
U3 TC-F-022 AR Bl AE B F2 g
Ul-4 TC-F-006, TC- o] A}x] E| ~E ¥ tj] 3 o] A u}A
F-022
UI-5 TC-F-006, TC- n}A A ZHA 9 A LB
F-022
UI-6 TC-F-016, TC- T2 AE AR 7 A
F-022
UI-7 TC-F-016, TC- NLI 84 23} g9]
F-022
UI-8 TC-F-016, TC- ABSA 724 g H/A E & EA]
F-022
UI-9 TC-F-016, TC- vlA 28 Al A FE Y
F-022
UI-10 TC-F-018, TC- o|HE Qg ok X% A&
F-022
HW-1.HW-3 TC-F-021 x86-64 PC, Base Node A}, GPU A1 &}
HW-4 TC-F-O21, TS-P-005 9,] l'?— Processor :ﬁ_l—;g" 7]—}—6;
SI-1 TC-F-001 A% ©) o] E] API =41
SI-2 TC-F-007 72~ API/RSS <741
SI-3 TC-F-008 LLM £.9F API Q1E] o] &
SI-4..S1-8, TC-F-021 21 €}, Kafka, DB, 222, Docker $1 €] ¥ o] ~
SI-11
S1-9, SI-10 TC-F-008, TC- E3F A BA AA A7aF D A 2k A3k
F-012, TC-F-014,
TC-F-021
CI-1 TC-F-021, TS-P-005 | Kafka B4 X E
CI-2 TC-F-020 Gateway TCP 20004
CI-3 TC-F-018, TC- Socket.I0 ©] ¥l E 4 ]
F-020, TS-P-002
Cl-4 TC-F-001, TC- JSON 29 % [SO8601 UTC
F-021
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19.3 Database, Performance, Quality, Design Constraints

SRS ID TC/TS ID Az e
DB-1 TC-F-002 stock_prices PK % JSONB #] %
DB-2 TC-F-006 anomalies PK %! JSONB #] 7
DB-3 TC-F-019 news_analysis PK/FK 2 JSONB
DB-4 TC-F-019 status DONE/DROPPED 7] 2F
DB-5 TC-F-002, TS-P-003 | 41213 o] el ~
DB-6 TC-F-021, TS-P-003 | 13 ¢]o]E] B2
PR-1, PR-2 TS-P-001 g A E/olHE A el
PR-3, PR-4 TS-P-002 price:tick/anomaly:detected %] 1
PR-5 TS-P-003 REST %3] p95
PR-6, PR-7 TS-P-004 Yo 2=gljo| M E Qo XA
PR-8 TC-F-022, TS- INP p95 200ms
U-001
PR-9 TC-F-009, TC- 9|5 API ol A 7H8-4
F-024
PR-10 TS-P-003 19X A AY %3] A5
PR-11 TS-P-005 9] 5 Processor RTT
PR-12 TS-P-004 g 2y FE A|7F
QA-1 TS-A-001 30% ) An) s B
QA-2..QA-5 TS-Q-001 ABSA 23 F4 wl x| wl=
QA-6..QA-8 TS-U-001 B3 =g AL 22 G AL A S d i A E AT
DC-1, TC-F-021 Kafka Choreography, $] thA] .=, MSA 73
DC-5..DC-8
DC-2 TC-F-021 Docker 71 H[ o] 5§ w32
DC-3,DC-4 | TC-F-021 ofdlE WEl, vy 3] 2
DC-9 TC-F-012 NLI Processor 23 1% 3 (nli-in — nli-out-absa-in)
DC-10 TC-F-013, TC- ABSA Processor £ ¢] =3 (nli-out-absa-in — absa-out)
F-014
DC-11..DC-14 | TC-F-021 HF Transformers, DeBERTa, 31 714
DC-15,DC-16 | TC-F-023 Offset commit, 2 A 7+ DB #| %+
DC-17 TC-F-011, TC-F-013 | 412 5w} we}u]o] ]
DC-18 TC-F-021, TS-P-005 | Tailscale/LAN Al
DC-19, DC-20 | TC-F-021 1S08601 UTC, V}HE] A A3t
DC-21,DC-22 | TC-F-021 PR LR
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