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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 &
A, FR-6.1.FR-6.3 G &%= A5 2 772 A4, FR-7.1.FR-7.5 o] E & °F FR-8.1.FR-8.4 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-20°] Kafka Choreography flow, Docker W] 3, o] 18| 7 A], =&l = = Zef,
Ao BE Ao A T2, B AR £, BEX 159, Offset 719, UTC EF] 2812, =3 54

gk,
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* Software System Attributes: QA-1..QA-209] A1 ¥4, 71873, A1 B/, AFE-Ad, Het, o] 214, ABSA

3T
24 E4,

5 Features Not to Be Tested

thE 2 & H 2 E Ao A A @] gheh Al¢] -2 Epoch Pulse.©] Alo] #¢] ¥ro] 71} SRS| A <]
EER

Excluded Feature Reason

S1%- A7 ol APL 7 2= APL | 91% k2] 39 1 9)o] ] Epoch Pulsc.= o HE, 5.5, 0.5
LLM API¢] W5 5@ ]2, fallback & =3t 71 53k},

Kafka Broker 2! TimescaleDB W5 | A8/ Z A~ o128} A 9] Y F dug &8 A1 g tato] oly
SR Aoy H, A28 S g w0 Al A 353 A% A Ik 353

FA T2, vl A2, LEZe] o | SRS A9 W el S|t
Y, FA AR A 29

= =

Z A8 AA, 27190, A8 7 | SRSE T A8 U B 998 7 F 07 ah 21Z/91 7} gl o] o
ol st 4 £ Eg8H4 ek
St=go] W & J A A AFA| B9F | Epoch Pulse. 222 E g0 8 -4 W19 & Hlojd S 3F Kl 3

by g el e,

WA T2} A A

o
)
%
o,

i

et A E] FE 2 FAp ol AR ol WA Ak = vijel F At

6 Approach

6.1 Test Levels and Techniques

L HEEE tg 53 7R S AR S

* Unit Testing' ol §A &2, A A, A7 9] B H, Impact Score, ©| I E 8 0F ¥4 AE] A4
sho} 22 = 245 Pytest £ 5% 9] HAER 53

Integration Testing: Kafka £ {F JSON #|A] %] 2271}, NLI/ABSA 3}o] X211 /g€l o], Storage
Writer upsert, Gateway REST 2 Socket.10 ¥ 25 7] %du}

System Testing: Mock A] 7 H] ©] E1 9} Mock 772~/LLM 552 AF-&3F0] o1z o€ -> olat OJHE ->
A £F o> Q09 > NLI -> ABSA -> & -> U EAY] end to-end 5 5= A5 &t

—
TT

* Performance Testing: 717 o] ¥l E * 2] %, REST %3], Socket.I0 HEZE=F|~E o[l E g oF X<,
Processor RTT, 2.2 & A|7FS p95 7| =0 & A4 s},
* Recovery Testing: 2]~ API timeout, LLM A 9|, Z1 €] o] ] A] A 2}, Kafka/DB Y A] ol o] - T3 A%

R HolE F4 -2 HAS I
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* Model Benchmark Testing: = 8 772~ =1 2] H| A~ EAS AL-8-3)] ABSA X2 2] Accuracy, Macro F1,
Weighted F1, Base Model thH] 455 75 gho)

* Configuration Review: Docker Compose, Kafka topic A7, 37 W, 2d 11 2 2 e} A~z ol
T E} 9 e S A AR

* Usability Inspection: 9] ThA]| B =0l A AF-&2}7} | Q1 A o] x| o] A A Q oF3} Z - o] o] NEE
Al H o] & o] AHE, o] ], 72~ X1 AFE], NL/ABSA A3}, o|HlE g oF3 -84 &l e &= Q=
A HES

6.2 Test Data Strategy

Bl E dlolE]i= 4 dlolE], 71d) A3, 9% 94 Mock 211 &2 5he] #e] gk LLM/API 2 9 9}
&2 Aell 238 72 Elof ] AR o] £ 8 853l Mock & LRI 2 A o] k.

* Market Price Baseline Data: 1 28 1% 7] 2] 2474 714 g dlo]H. o] &= 7} WA 51A] eFolof &}
= & dlZ27 3} EMA/Z-score A4S 9] $F warm-up ©l| ©] B} 2 A&k},

* Market Price Anomaly Data: Robust Z-score 3.0 3}, EMA 20 tH] 3.0% =3}, Z18]1L
Alol] o] & A sh= 714 € HlolH. A 4] HoE]= FR-2.39] &Y o|HlE %
7] &l 2 8 st

* Idempotency and Ordering Data: 5% symbol¥} &< timestamp©ll t 3l payload7} T} 7}4 o|HIE 2

A A% o] Ml E.FR-1.59] upsert, UI-39] T3 W3 QA-19] A2 3 S8 A& H57] e AL&

sk}

News Candidate Data: title, content, source, url, published timestampS X33 8 w2 d=HZE.

oMl E Al Z} 745 204 W 7/9) - 71 AL, B /-3 7]AE 59 URL 2 54 Al S5 7]AFS 23t

* ABSA Evaluation Data: U]’ 4 2 1= aspect’} &3t 5§ 72 to]H. ABSA 4 A5 #3871
o labelo] F-of =] o] lofof g},

* Load and Retention Data: 1207]] £/ 412 53} dlo] ¥ ¢} A& 110 %] ¢F 98,28071 9] Al Al dlo]H.
PR-1, PR-2, PR-109] A 2] ZF3} %3] 55 A58t ol AH&ght.

* External Dependency Mock Profiles: 772> API % LLM API2] A4 &5, A <1 -$- 5, timeout, 500 error -5
o 2 2319 FR-3.6, QA-3, PR-99] fallback ¥} 7H&4 7 5ol AF-&3ht},

ra

=

! 4”
o

1z

6.3 Coverage Method

Appendix AT 715 QT ANG I 9] B AH Fo] &, Hlo] ¥ A, AAI A 8 FANRS St
Appendix B¥= A5, 2124, 7F8A, A A, A4S, 1ol o] A, Bl 4, A A Al ekS S gkt
7 Item Pass/Fail Criteria

HEE= A

H A4S [EEE Std 829-1998¢] Item Pass/Fail Criteria®l] W&} Z+ H| A E &}&-9] Z3}/2] ¥
ot T2 AE AF 7|5 NEH FE V| ES TS HF VT o2 AFE ST

2026-05-12 Page 7



Epoch Pulse.

- Software Test Plan

Version 1.0

7.1 Project Success Criteria

gtehy] AL, HF 2 A el DBl A
FEH, doly 4 071

Quality Item Pass Criteria Fail Criteria
7I'E 317 Appendix A €] 7]% B 2E Aol dd) | A A% 1 o] v, e 4
E 100%, 2|2 23g Od end-to-end I}0] X 2}Ql o] eFT = #]| ¢S
ds Base Node 7] 2071 Al =3 &7 44 SRS p95 Al H== A& 7|+ = of
1207] A= 755 et L o] & 3t
PR-3..PR-129] p95 A/ A & A= 7]+
o pT ulx
= - 1o .
tloly F+44 5 7VA /01 7 2= o Wl E 7} upsert =

N Ol'ﬂ
> 12
—

H /g H) DB A, B HlolE R

ey =5 A%, AT AH =, T
o2y

=

Q] K- LLM API #oll A fallback S & 39|
Sl A&, A B2 Fof] 2 30% o]

9] % LLM API Zolj 7} 7124 =5 /0] 4 &

A7) 238 AdaAY, BT

71

7h& A S
ABSA BHEo] 5§ w2 HAEA 7|&
14

Accuracy 90% ©]”¢, Macro F1 0.85 ©
Weighted F1 0.90 ©]7, Base tH]
Accuracy +5%p ©| 4+

(<3}

29 EA AL F st ol v

A A BEf HQl ¥
oF3} | * o] A o]l
Ho] A o A ZFE,
& A e, NLI/ABS
iy 8ke] gl 7h5.

AL AL A ) s A o] &

3l7] o Ul Ak EA.

7.2 Test Item Criteria

Test Item

Pass/Fail Criteria

Anomaly Sentinel

°] SRS} ¢ =]} Pa

714 o] E A t3}, stock-prices 23, DB # %, Robust Z-score/EMA
G 0l ol g s g

EEESCRE R

oAl A

News Crawler Summarizer

ol E A7} A %2
e A2, s
‘5231 Pass.

0% Z e, Hh 207 A3, coLLECTED A1), LLM
715 W TR 52 A, WEbd ol g 7] Eo] B

NLI Processor NLI 912 &4, A= 3§34 4513}, entailment 0.5 7] & #71,
NLI PASSED/NLI DROPPED %3, duration/timestamp 7] 5 ©] & X] &} Pass.
ABSA Processor ABSA 8 &2, A& % A 513}, Negative/Neutral/Positive 2+, DONE
3, A3 deof wietd o] 7] =] Y X5 Pass.
Storage Writer 7}2A/0]1 %4 o] Wl E A 7, DONE/DROPPED X & el A%, 57t el v A
%, upsert 53 A 7} 7155 ¥ Pass.
2026-05-12 Page 8
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Realtime Gateway REST %3] 9} Socket.I0 ©] ¥l E ¥ 3ho] SRS®] =¥ Q1 E, oyl =1y,
JSON 29, A 7] & WH531H Pass

Front-end w Q1 Hlo] 2] g oF B FH L o] 4 o] HE A, AE A3 A o] A
o] %5, %A # o] #] 2} E deduplication, ©] 33| vFA, 772~ A E] i,

=AY, o] E §oF F A7} @448 A 2] 61 Pass

Database Schema 715 7], ¢} 7], JSONB Z =, o1dl~ ALef A ¢k 1d BE V)80 =
= % Pass.

Kafka Data Contract Edg g3 A v A X ==, [S08601 UTC B} ABM S AbE] A o]

7} SRS} A %] 3} Pass.

7.3 Basis for Criteria

* Robust Z-score: SRS A A7k 3.0 AAIZF &4 I =& R3] 918 7]Fol ™, H 4 107] 74 Hl
o] E] o] $-ej| vt A &gttt

* EMA: 7]3F20°] EMAE 7|50 & 3.0% 23} o] &5 o] 4o 2 3k g},

* NLI: 0.5+ entailment confidence®] 52} 7|=0] ™, o] gk o]/dol™ ¥+ 722 A 71T},

* ABSA: 5§ 72 =9l FE B S 93l Accuracy, Macro F1, Weighted F1 % Base thH| &35S g+
A A8-ZHT

* Visualization: 59 & ©9] 7}4 dHio|EH = HA gt o= Wit E o] A E ghol By 79 off =& WA
&l oF gkt

8 Suspension Criteria and Resumption Requirements

8.1 Suspension Criteria

e 24 F shbh s ash g el el Bl AES Sua,

* Kafka Broker”} EXLO]'Z] ol A B Ba/ v S AT /e AT
* TimescaleDB <& 87} = ~7|n} B X2 A& A28 a8t 4= gl= A
* NLI == ABSA &l 949 gl ESjvfo] A e A= HS o] B7Fs 3 4

B2 E wlo]E] 7] E Mol £gElo] ol AnkE AT 5 gl P 5
* APH Ao e ol F Bl 2E A3t FejulsiAE B

P

8.2 Resumption Requirements

HAES Arhsted v 208 whefof 3ok

* S AT A WS o] Defect Log F== H AE 2710 7] 5 & o] of gt
* FAE FE dE) B e A 5] WA F e o gk
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© T ol A Eﬂ/\Egr:L 9 e v 37 HAEE A P o) g
* tlo]E] &4 75 A o] 9l 749 H 2~ E DB} Kafka topic A Bl S % 7] 348k 715 o] E] = A A A &

9 Test Deliverables

=

B HEE S50 52 tha 3 2

1. Software Test Plan (STP): ¥ &-A].

2. Test Design Specification: ¥ %21 2] Approach 2 Appendix A/Bol| 3+ A A =5 H|AE 2]H G W,

3. Test Case Specification: Appendix A2] 7|5 H~E 7o) .

4. Test Scenario Specification: Appendix B2] 3% 2 /0] 7|5 HAE AU Q.

5. Test Procedure Specification: H| 2 E 28] A7} M 24538} A HE &= A8 A A8 ~ER B
g A A=

6. Test Log: Bl ~E A8 AA] 87, 42 dHolg, 23}, A2 7] =35 =1,

=
7. Test Incident Report F=+= Defect Log: 23 ID, A2+, A& A=}, J & & 1AL 4 e & 7] 53
o4 B
8. Test Summary Report (TSR): & 28 A}, vls)d A3, o] g)~=, 5 IS Q.oFst WA,
9. Model Benchmark Report: ABSA &2 352 2| o} B| ~EAM AW S 33l B A,
10. Performance Test Report: p95 |1 A7t A 2] &, @ 78, Al 28l A AFS 35S E3H3F W 1A,

10 Testing Tasks

ID Task

T-01 B~ E 7] SRS STP W A& A3 B A E dlo]H A EE FH| gt

T-02 e o]y 7|Wt H| 2~ E 372 7] 53} AL Kafka, DB, Gateway, Front-end 73 Bl & &2l
Ela=y

T-03 Mock A % B ©] E] & baseline, anomaly, idempotency 712 o] Wl EE 5=9] 3t}

T-04 T2 T 1 H o] B 9} 9] - o] EA Mock profiles AH&38to] 3], 8.°F, fallback, 1.

2 A s5& A5

T-05 NLIVABSA B.®l 2=, 52, A8 Zdo], vetd oIy 7| 5& S

T-06 Storage Writer2] DB upsert, & el A7, 27| v} A oS A F3ho)

T-07 Gateway REST API¢} Socket.10 B2 = ~E S 7] F3ht}

T-08 Front-end ) A| .= 3 A], A&, AH 73, oI E @ °oF UlE 53tk

T-09 A, ol B, Bel A, ol A HSS g

T-10 AdrS BFota 4 3 3] H 2~ E 2} Test Summary ReportS 2}d ght,
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11 Environmental Needs

11.1 Hardware

* Base Node: Intel Processor N1005 45.91/42~# = CPU, 16GB RAM, 100GB ©]/} 2] SSD A &4
* Optional External Node: NLI/ABSA Processor 2] vl x| & 9] ¢} x86-64 A H H=+= PC.

11.2 Software

* OS: Docker 27.x2} Docker Compose 2.xE A 3 3+ 5= 9= x86-64 4 A Al.
* 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 X1, Docker CLI, Chrome DevTools, Scikit-learn metric =7,
Mock API Server.

11.3 Network and Configuration

* U5 Kafka E41: TCP 9092.

* 9] Processor 1 74: TCP 20000(LAN), TCP 20001 (Tailscale).
 Realtime Gateway: TCP 20004.

* Zhulol AR AH| A 7 W4 s A 9 A 2 I Q3 Kafka, DB, 93 APl 7] 58 F¢olof 3

o,

%

12 Responsibilities

Role Name Responsibility

ks A HAE RS 52, 4 24, 5 o= ad, H2E A3
2] 2 . Anomaly Sentinel, Storage Writer, Realtime Gateway,
Front-end, DevOps ¥& 23 =4 2 | 2~ E ]9,

g Rl ABSA 29 72154, NLVABSA =& & A7 15, =gl
Ak B AE 2 A A A9

94 ol dE 22 A 2 LLM 2.¢F v}o] > 2191 (News Crawler Summarizer)
e HAE g de A A9

2026-05-12 Page 11
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13 Staffing and Training Needs

HAE 4=38) 91912 Kafka oWl E 7] A] 28] Docker Compose &<, PostgreSQL/TimescaleDB, React Tt
A XE, Python 7|WF ML &, 7| 2 A5 54 =FZ o] &gl oF g}

o wge oo 2

* IEEE Std 829-1998 7| Rl | = E 4] -2 o] 3.

* SRS 2 7AFa} ID 2 Epoch Pulse. H|©|E &5 o] 3.
* Kafka topic, partition, consumer group, offset commit 7] & 15
* NLI/ABSA 2.2 1 5/& 53} A5 A 3% 14,

* H2~E 219} Defect Log 2H4d 713 1l

14 Schedule

Milestone Activity Exit Criteria

M-01 HAE Alg g 7] 84 STP 5%, H| =~ E flo]
B =1 $8

M-02 G L HEAE HAE Art 224, 2 Aol
717} A% £

M-03 B3 HArE Kafka 3}o] = 2}<], DB
A7, Gateway 915 &
7}

M-04 NES-R=ES -1 end-to-end AF-&#} AL}
g2 53

M-05 4 0 el B3 HlaE PRIQA 7] F 3}

M-06 AsR== PRl QA-17.QA20 7|5 &
3}

M-07 37 HAE 9 59l Critical 23 074, TSR
il

15 Risks and Contingencies

Risk Contingency

95 722 API =5 LLM API A 12, | Mock API Server} 7] 5% &1 M EE AFE-3 Al 28] U5 %]
= PR-6/PR-7 S7g °] &7 % A} 2 o] E A AS E SA g

NLI/ABSA CPU-only 5= A|7}Fo] 3} | Base Node 7|5 S A 3} 9|5 &4 7|&= 54 & Fosta, =4
7ol met HsE. warm-up 5 p95E 4k s}
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Kafka = DB Fo 7} H| A E do]
H 29s a3

oll Bl2=2E 3 topic?} DBE
A gkt

Bk

=
3 Aok 4A 29 S
()]
%

Mock 7] ¥k 3 4] 13} 21 4] 9] 3 @
sha, 29 A AA FRA A%

A s
EIE e R

A3 I ESA BT 5
Fo

H2~EA A

=8 7T =119 Positive/Neutral/Negative & X5 %

A7} A AFE 4 E U 75HA Macro F13} Weighted F1-2- &7 W 13k}
23498
16 Approvals
Role Name Date
SR Faps B 2026-05-12
9 Wz 2026-05-12
g9l #o] 4 2 2026-05-12

2026-05-12

71& dlolHE

Rl

o
K
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17 Appendix A: Test Cases (Functional)

2 EFL2 75 A, o5 o] &, dlolH A E AR 8 FANRS H S HAE A 22
Z] 2 IEEE Std 829-19982] Test Case Specification 2.4~ & 2] H A}, HAE & Q18 oA} =
2 34 9 E4 AAE X3l E 2 S

—

17.1 [TC-F-001] t}= A1 & 712 =5 2 A 513}

* o174 Q 7 A} FR-1.1, FR-1.2, FR-1.3, SI-1, CI-4

*HEE /375 /5%

* A 272070 &4 A8 A7, Anomaly Sentinel 2 Kafka 4l @)

* AHEE A A B giE)] 18 5719 714 oWl E(symbol, event_time, price, previous price,
change percent, volume)

* ) A} ZE o]l E 7} JSON UTF-8 E 2] 2 & A 13} % o] stock-prices = ol 2 o},

* Pass/Fail: '+ o] 1 E 071, W= W= =2} 07, [SO8601 UTC EFS] 2~ B 3L 2= ] Pags,

17.2 [TC-F-002] 7}24 o4l E DB A% % 5 Upsert

* A4 2743} FR-1.4, FR-1.5, DB-1, DB-5, DC-16
* HAE G875/ Ho]HHo] =
* A A 27 Storage Writer®} TimescaleDB 2! &}

o)}

* AHZ: 5 symbol, T timestampS 71X 714 oW E 2A
* oA A3} stock pricesol = 1A WE A A5 A payloadi= 41 o|HIE glo 2 7Y Al H ),
* Pass/Fail: (symbol, timestamp) 7] T3 dJo] §1aL %Al payload7} #] 4= ¥ Pass.

17.3 [TC-F-003] Robust Z-score | &4

* A4 @ AFE: FR-2.1, FR-2.4, FR-2.5

*HEE F3: 75/ 39+ 5

© A 24 g A Bl 221070 73 714 dlolE EA4)

* o]zt ¥ 55 Robust Z-score7} 3.0 2 3}3}= 714 oW E

« o4} A3} UUID, A &, o] E Az}, &%) A7}, 714, s E, ot ag)
anomaly-eventZ} 23l H T}

* Pass/Fail: )71t 27 A oW E 171 0] =31 Ak o) 3f HlolEl ol A YA eF 0 Pass.

33t

=

HN

A, HIAAE

=

17.4 [TC-F-004] EMA 7|4} o] %5 3 o o] & X

* A4 2-+A}3: FR-2.2, FR-2.4, FR-2.5
*HZAE §8: 75/ 99+ 53

2026-05-12 Page 14
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* A 23 EMACIRE 2008 AT 5 9l 7HA ol g S

* 4k EMA thH] 3.0%S X 33) o]déh= 7HA o HE

* o)’ A3} EMA 7|4 o] % o] Wl E 7} anomaly-event & W ¥l T}

* Pass/Fail: EMA o] &5-0] 7|& 234 wjvt o]l E7} 2k ¥ 1 Pass.

17.5 [TC-F-005] 5~ BA] A| @Y o] E A&

* A7 QA FR-2.3, FR-2.4, FR-2.5

*HZ2E §8: 75 /99

* AA Z27A: Z-score} EMA7} EF o] o w2 A= U

* &Gk Z-score2} EMA 2] V\L HAFE7h A= og& 7 Lill

* o A ddigko] ¥ 2 scoreE 7H] &AL
Hrt.

* Pass/Fail: 3 o] o|HlE ¢lo] I & scored] A3} 145 {2 Pass.

17.6 [TC-F-006] ©]73 o] ¥ E A3 2 2] ~E Y

Z e E 2 T anomaly-eventTF 1H3d

* o4 Q@ FA}g: FR-2.6, FR-2.7, FR-2.8, UI-4, UI-5, DB-2

*H2E f8:. 75 /58 +Ul

* A 27 22 A E o] oJHIE of 2] 1 FH

* Ak A A 154 o] o] AL WhRko] - o] 4 o M E o} WHEF = A fho] THE oWl E

* o A Fd BEF 15E o] oJHIEE & S AHE Fo] Al score A7k H O o] HIE T} O 3% o]
A= FEA

Bl 55, W3 o] AR, A E v}A YA} 7 gk < 2] S Pass.

* Pass/Fail: 2]~

17.7 [TC-F-007] o] E 7|9k 772~ 3] W19 & $ 1 A5t

* A 27418 FR-3.1, FR-3.2, FR-3.3, SI-2

c HAE §9. 7% 23

* AA Z7A: anomaly-event T, 772~ o] E] Al 2= Mock News API <=H]

© JE gk ol E Al ZF A % 204 ehghe] w2 307

* ol AT dF 20 W W AN A E AL A S RE H ) 203 02 A gkE o
* Pass/Fail: ¢ & w2 0 A, $H 4= 207 ©]3}o| ™ Pass.

17.8 [TC-F-008] 772> Z13) AFef] Awka) 2 LLM Q. 9F A &

* 974 Q- A}3k FR-3.4, FR-3.5, FR-3.7, FR-3.9, FR-3.10, SI-3
. EﬂAE Oﬁg. ].‘:/E%l—

* AA 27 LLM Mock API A7 &%
© Qg T g2 2070

2026-05-12
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* oA A =3 215 coLLECTED A7} raw-news 2= 23 5] 31, @ oF 9+ 5 3 syMMARIZED AHE 7} nli-in
o 2 v+l ¥ ™ duration?} summarized at®] 7] &% T},
* Pass/Fail: 2] 2070 31 722 2 2], e] 23 A, wEldo]E 7] Fo] 5% U 2|5} Pass.

17.9 [TC-F-009] LLM 2.} 2 9] A] Fallback *] 2]

* A4 QAL FR-3.6, QA-3, PR-9

*HAE G875/ ol 5

* A4 Z74A: LLM Mock API timeout F=+= 500 error A2 74

* A $H 72 Y B snippet

* o A} @ oF Ay T = T E= snippet©] nli-in S 2 ¥ F o] NLI/ABSA 3}o] X2}l o] A<

* Pass/Fail: 3}o] X 2}¢1 Stk ¢1 9] fallback content7} &< £ © 2 A% H Pass.

17.10 [TC-F-010] 72~ 51 214

* d4 a5AH: FR-3.8
FHAE §9: 715 ad)

A 7IALet A = THE 7]AL Hlol B & FH

s AA A=
© Qegh $9 1424, BhE T4 14
C el A B ANl F)E R AR AR e A AE AR A

Jhﬂ
Hm
1%
By
i
ne)
-0
2

* Pass/Fail: &4 A4 U S8 7271 %

17.11 [TC-F-011] NLI &1 & A3 2 A& w3 g4t}

* A4 8 5AFe: FR-4.1, FR-4.2, FR-4.3, FR-4.4, DC-17

*HZAE 375 /99

* A 27 BAIE A A8 A o] ol Al dlolE 4]

* 49 gk 972 content ot A Al &

* of| A A3} NLI & 2 ©] content2} This news is about {symbol}. @29 F-o 2 FA] & 31 th 4
B g3 o] A E 7)ol wet Hrste o

* Pass/Fail: ¥ 2 73282 43t 237 71 o ¢k 2k L %] 514 Pass.

N

17.12 [TC-F-012] NLI ## 4 Z &5 2 A g w3l

* A4 QA FR-4.5, FR-4.6, FR-4.7, FR-4.8, FR-4.9, FR-4.10, DC-9
*C HAE §3: 7%/ 29 glo] Zg}o]

* A A Z7: NLI Processor 2 &, nli-in & 4]

* ¢ = gk entailment score 0.5 ©]7 7222} 0.5 7| 7F 72

2026-05-12 Page 16
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* oA} A3} 0.5 0] NLI_PASSEDE nli-out-absa-inoll 8] % 31, 0.5 7] 7FS NLI _DROPPEDZ absa-out
of wha

* Pass/Fail: label, score, all_scores, duration, processed_at®| 3 %] 31 7] 7} 4 €3}H Pass.

17.13 [TC-F-013] ABSA 4= A4 % 7+4 B4

>{

* 974 QA3 FR-5.1, FR-5.2, FR-5.3, FR-5.4, FR-5.5, FR-5.6, DC-10
. EﬂiE%ﬁé ] /U\:«ﬂro]ﬁg}o]
* A A Z7: ABSA Processor 2 3], NLI PASSED 72> 5= H|

* 8 %k 772 content2} symbol

* oA A3} [cLS] content [SEP] symbol [SEP] &2 912 © & Negative, Neutral, Positive & 5F1+2] label
3} score, all_scores”} 4F& T},

* Pass/Fail: ¥ & J2], A& w3 G+ftsh, 74 22 =71 SRS U #3514 Pass.

17.14 [TC-F-014] ABSA <+ 5 2 2% Algj w3}

* A4 & FAH8): FR-5.7, FR-5.8, FR-5.9, FR-5.10, FR-5.11
*HAE §3:75 /58

* AA Z7: ABSA 4 A F

* Q)2 gk NLI_PASSED 7 2=

* o’ A7} absa result”} A <] 31 poNE AEN 2] WAl A] 7} absa-out & & HLE‘%‘%VJ—.

* Pass/Fail: DONE %4 El], absa_result, absa duration, absa processed at©] %5 & 4] 5} Pass.

17.15 [TC-F-015] & 3k = A= A4l

* A4 87413 FR-6.1, FR-6.2

*HZAE 375 /99

* A A Z7: NLI score, ABSA score, 744 label, 712 W3k | o] ¥ 4]
© Ak e AR, B E, Neutral 772 ZH2F0] A4 A E

* o)’ A7} Impact = min(1.0, (EntailmentScore * 0.4) + (SentimentScore * 0.6 *
AlignmentWeight)) &2} ¥} Alignment Weight(1.0, 0.5, 0.1)7} 4 -& ¥t}
* Pass/Fail: 7|2t 2317} 818 @ 2 vjell A 7] gk} & %] 511 Pass.

P

JHE 4

17.16 [TC-F-016] 72~ 2= Abg)] 2
Q F-A}8k: FR-6.3, UI-6, UI-7, UI-8, UI-9

E 79%:7]%5 /U1

21 0 dst AEH e A5E 7H w2 H5 3 o)A S8 22F vl do]E £
wk:

DONE, COLLECTED, SUMMARIZED, NLI_PASSED, DROPPED, NLI_DROPPED A+ T2, ulA 2¢

2026-05-12 Page 17
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* oA A wpA S A EHEH AT HAR v
3 g el Jg e A ddaieez A4
* Pass/Fail: 31 FA] &4 2} e £&0] SRS U %] 6} Pass.

So] FE| Y 5|, $H =910l met FH ]

17.17 [TC-F-017] |1 E Q. °F QA

* 14 844} FR-7.1, FR-7.2, FR-7.3

*H2E /8. 75/ 5%

© AA =3 3 o] 4] ol 942 ¥ DONE 72 171 o] &4

* ] & 3k DONE 7 52] ABSA %<7, NLI entailment 35, & &= 34

c A A3} =35 1A x%/* A label, 74 Oth/H A& /\]g]l]:_’ A 2 AL 37 FA7F A )
* Pass/Fail: SRS Appendix B«] 2137 7)) A#7F A 281 Pass.

i
F

N

17.18 [TC-F-018] ©| ¥ E Q. °F T A 2 A A A

* 14 8548} FR-7.4, FR-7.5, UI-10, CI-3

*HAE §3:71%5 /UL+ %

* AA 2R T H 72 9E FA EE 180X timeout =71 FH]

c Y RESH 72T A 95 Aol AR v dE T 180% A Alo]~

* ol A o] E Q oFo] T o] A M Aehol] A E] AL event:summary o] I E = A3 T}
* Pass/Fail: &5 53 timeout =719 A A 3+5] & H AAA 2 F A ¥ Pass.

17.19 [TC-F-019] 2% e A4 512

Q. 7"A}8}: FR-8.1, FR-8.2, DB-3, DB-4, QA-2
E #3975 / dolEHo] A
Z71: Storage Writer 2! 3§
Zk: COLLECTED, SUMMARIZED, NLI PASSED, NLI DROPPED, DONE *3-El] W] A] ]
& 7 3} DBl &= DONE == DROPPED | & %} Bl Rt 4] %] 31 NLI_DROPPED+= DROPPED = 7d 71 S}l T
Pass/Fail: 57} %]l DB & 01, & el 4178 474, &2 72 BE A Pass.

2
E

£ o = I e
L)

~

17.20 [TC-F-020] Realtime Gateway REST % Socket.IO #| &

* 974 Q FA}3}: FR-8.3, FR-8.4, CI-2, CI-3, UI-1, UI-2
cH2E #3875 /5% + Ul

* AAl £31: DBl 714, o] o[ E, i 4 E]“’]H =4

>

c QU AE B2 7174 5| ~Eg, o4 Bx], i YA R E Q9 REST 52 2 Kafka 21 A 7F O]HﬂE
* oA A3} REST $5-2 JSON & 2] © & Hksly 31 Kafka o] Wl E+= Socket.I0 o|HIE 2 H 2= )2
o, W Q1 Flo]x] g ok Al B A # o] X] v]e] ] 7} 7+ A F T

2026-05-12 Page 18
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* Pass/Fail: .5 X % REST/APIS} o|HIE
T AR 7} A=W Pass.

o
o

47 FAska vQl Feol A A= Al Hol Aol &

17.21 [TC-F-021] Q1B Hlo] 2~ ¥ HELY 4 S

* A4 8 AFE HW-1.HW-4, SI-4..S1-11, CI-1, CI-4, DC-1, DC-2, DC-7, DC-8, DC-18, DC-20

*H2E 844 A2/ 53

© A 22 A Sd 3 A 8 =)

* 912 gk Docker Compose, Kafka A4 %, £ E A7 Processor Hl| | 44

* o] A 37} x86-64 PC, Docker, Kafka 3.9.2, PostgreSQL 17/TimescaleDB, Python 3.10+, React 18.3.1, X E
2 9] 4gho] SRSEF YA gkt

* Pass/Fail: 47 U X7} 9lar 7] 2 2 9] 5 Processor A 4 o] 71 5% ¥ Pass.
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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

* A4 24 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

* 54 35 COLLECTED A A9, o]l E @ oF 2]l NL/ABSA © A F& A7+

>
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* Pass 7] <: COLLECTED p95 3% ©] 3}, Base Node ©|HI E & ¢F p95 180% ©] 3}, &4 -4 o|HE @ °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

Al H}2] Q. Tailscale =+ LAN S 2 9] NLI/ABSA ProcessorS <1 2 5} a1
G A AS SA g

* 54 g Y| E S A RTT p95, Kafka consumer lag

]
_4

A

AN

* Pass 7]<=: RTT p95 500ms ©] 3}, WA 4] lag7} A 44 0.2 F7}6hA] &2

18.6 [TS-U-001] UL A5 2 W A4 A=

3L nli-in, nli-out-absa-in M| A]

* AZd 2 A PR-8, QA-9, QA-10, QA-11, QA-12, QA-13, UI-1..UI-10

* B|22E X+ : Chrome DevTools, Ul inspection checklist

© Albel S A A7 91 B A R E ] el o] Ao A] B Al S, BAE d2s 4, M naE o]y
o[MIE Huj 1071S SIShaL, 54 RS 48] A2 A o Ol 5 o]

o]
A, 572 2% A E), NLLEHR] 3722, ABSA 48 3725, 714 2hil, 2e)

* a4 QAL QA-1, DC-15, FR-1.5, FR-8.2
* H|22E % Docker CLI, Kafka replay, DB count query
* AU e 2 key«l VA 0]/ 2 MIN A B A A Eskar, A F AU E A Fe 5 2w

155 3 7, upsert A3, offset commit o] A 2] 2] of F-
* Pass 7| %: 52 218 071, A2 4t upsert, A E e} A 772 4.
18.8 [TS-R-002] ¢] - API Zoll X fallback 7}-&4

A Q7418 QA-3, QA-5, PR-9, FR-3.6
2 E %' Mock API Server, Trace log
5

* AlubE] 9 2 API B2 LLM API®l timeout™} 500 errorS 5+ 3t}

* =7 ¥ fallback content A& o1, 7HA G=3]/0] 4 ©A/7]E 23] A& of i, WA A] 2EY e of
_1?1_
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* Pass 7] < fallback ©. & NLI/ABSA 3}o| X g}9l o] A& 213 =] a1 Al ]2~ 7184 o] A &) & X] &<

18.9 [TS-R-003] A1 H] 2= ol 3-30% ] &5

* A2 8T QA4

* B|2~E X Docker Chaos, health check log

* AgE Qs Zh whe] A =AM H| 2 AE o] W E Al F RS A AR A Aol whe} B =] BRI
© =4 3FE. Gofl 72| A2} health check 473} A 2}

18.10 [TS-M-001] A H A L oY 2 A

* 914 2T} QA-6, QA-7, QA-8, DC-3, DC-4, DC-11, DC-12, DC-13, DC-14
2= E %" Source inspection, configuration review

* Aue] Q. Kafka/DB/API 7] 227 2], A7 HI o] Bl/472~/LLM o s |, 29 T g 2] &2, A H|
1221 13] Bdll 2= o 5 HEZT

.
T,

9 reload 31~

=1
= . hm s -
* Pass 71 A ZEQL R AL, A WAV Ml L E/F e 2 FE A e, Rl v HE

18.11 [TS-S-001] B¢t A A A=

* IF 85413 QA-14, QA-15, DC-6

* B]|22E X Secret scanner, configuration review

* A S a2 FESFAA g A 5 APL 7] X DB H|E RS StEFY o {-E A AEaL, 15/
7helolo)7F & ARR A W & 7 9 A Al eh=A ARSI

* 5S4 Y5 St secret AE 7, TN AEH Y o AR IS 8 M2 o F-

* Pass 7|5 3t =Y secret 071, © Y AFE-AF Y F & 7|53 T4 /73 o] A X3t

18.12 [TS-PT-001] Docker ©] 2] A <

* A4 QA QA-16, SI-11, DC-2

* H|22E X Docker CLI, Docker Compose

* AuE] 9 )3 E Docker #7404 BLE mlo] AR AR A5 HH oY @l = = B A gt

* S G UE AF o5, A H oY health A H|, 0S T4 &5

* Pass 7] T Docker Compose 37 ol A L& A H]| =7} A4} 7] 583l OSE =5 A 3] o] FA4] o] ¢l

)

T -
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18.13 [TS-D-001] A A A 2F & w|o] €] Al oF A=

* 94 QA3 DC-1, DC-5, DC-7, DC-8, DC-9, DC-10, DC-15, DC-16, DC-17, DC-19, DC-20, CI-4

* H|2~E X Architecture review, Kafka topic inspection, log inspection

* AJubg] 2.: Kafka Choreography flow, 9 thA] B.= 3] 0] #] -3, Base Node ¥+ A28~ &3 7153t
Processor -3, £ 1=, Offset commit, UTC B} A~ X & A E 3L},

* SA YE BE/aE] A AA A H] 2 Q1 AE 2 S5 timestamp 32, producer/consumer A3 %

* Pass 7]=: SRS A A AloF 2 o] g Alf EUX 7} §le.

18.14 [TS-Q-001] ABSA 2.9 Z 2 wix|n} =

* A4 QA QA-17, QA-18, QA-19, QA-20

* H|2~E X PyTorch, Scikit-learn metrics

* AU L T e B HAEAS ARESke] 34915 %] Base Model ¥} 2 & ABSA 2H €] o 5
A7} | g

* 54 3+ Accuracy, Macro F1, Weighted F1, Base tH] Accuracy &

* Pass 7] <: Accuracy 90% ©]7, Macro F1 0.85 ©]/, Weighted F1 0.90 ©]7, Base ™ H] Accuracy &/3&
5%p ©]%.
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