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Critical Systems and Time-series Intelligence
RRRG: FEEMRIER AL RIS
ISR RAFBIASREZENL

Continuous observations reveal system state and change

mE. IRxal. DRSNS EREEINANEITEN

Sensor readings and operational telemetry: temperature, vibration, power and performance

BHIAS — BEFHEHEE — FllEd - SHSITRE

Perceive state — Reason from evidence — Predict changes — Support decisions

HEFE, HASFTHESITSHEHrISERIERE

Abundant data do not by themselves provide reliable intelligence over time

TRSEES RN - WIZHIERE - SUEFIRSHEENX - AR, T255RIEEIR

Changing conditions and distributions - Data quality - Domain context - Local resources and safety
XL MEERFEEANAT, RIE. FRSREENGH,
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TimeSeries Code
PG : BREasRais). Wi, i=TSMnH

-

o

ARBERS SRR ARKiR E1TEE Mthéa R
Requirements & structured knowledge User feedback Operational data Agent outputs
( A
) s - 2
ChatTS F—REH: EEmK RRIHE BEERSHD ‘ I Time Series Agents
Shared dialogue, exploration, results and trace review ‘ . N
) XH | &R nggﬁg
F55. IFHES3HIER / Tasks, evidence and interaction records SRS EAREFS(EE
(T : | Delvery | R IIERAE AR RO
TimeSeries Code
Target systems and tasks )

AutoResearchTS + GymTS « EvolveTS .
RSN, ERAALRESENAE BfT5ass lace IRix

R&D agent with shared human oversight and authorization

.

Outcomes, traces and feedback

tHAVER / R&D use I={TEHER / Runtime use

ChatTS FM HENFSIRSEE / Shared multimodal foundation model ( LibraryTs - SkillTS

H=85155482 / Shared assets

EvidenceTS - ReasonTS - ComposeTS

—

Agent Platform such as OpenTrek
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(SR EhthshE

Information Infrastructure

SEFOLSFENIMNG. c5EREE. RS, FHENEITRE
Data centers & compute networks: Cloud / Al clusters, servers, storage, runtime
software

BEIRESME: Hif, B8TNE. RPEBESEMnEE

Communication facilities & networks: Base stations, backbone and satellite links
SRR SEMSIER NG . SintbmEmLL. Biauh Nk 2

Navigation & timing: Ground stations, time-service stations and space-ground
facilities

E1TPRIAY )RR

R BESRBRIR, FEKRGIEIR.
HESHUTEMEREIRL.

Correlate metrics, logs and traces to distinguish
workload changes from software-related
performance degradation.

BCEINIRIEREVRE, AR IE,
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HERR G

Energy Systems

RS &R, fE8E. WEcE. FARBETES

Power systems: Generation, storage, transmission, distribution, use & control

KES, 7KEE, #ZFE. NFB. JEfA. EBithfiERe. fH/KEaE

Thermal, hydro, nuclear, wind, solar, battery and pumped storage

EITPHRFER: BLRIRRSENRTS, SGERESINEX D IEREKFMERERIL.
Compare equipment across operating conditions and separate normal variation from degradation.

HRIRIES WSS £FkE. iEE. WXEMRRETIEH
Oil & gas: Production facilities, storage tanks, pipelines and
critical machinery

BRI S T IR -

. 1B BASEN. BiFiRE

Coal: Mines, preparation plants, hoisting, ventilation and coal
handling

B NIRIERETRE, ARRCRIIE.

MPDEGS. FR, s, BIRRSHAEN

Heat systems: Heat sources, heat-exchange stations, pumps
and networks

SUREHUNEAIRIE
FHEFHISNERE. EESEEERS

Hydrogen: Electrolysis systems, storage, compression and
transmission

TimeSeries Code / 5/25



REIEH SIS AKRSR

Transport & Aerospace Systems

[t B SHIERE: . Bk, MR KEFRS

Land vehicles & rail transport: Vehicles, high- speed trains, metros and subsystems

NARES7KREE: KR/ NEURRE. B NS

Ships & underwater vehicles: Vessels of all sizes, submarines and onboard systems

MZB_SMZTE7]: Bl NETANL. = kal

Aircraft & aero propulsion: Airplanes, small UAVs and aircraft engines

ZSHERIE

Spacecraft & support: Space vehicles, satellite platforms, tracking and ground

MR SIRIEIRNE: tin. BE¥a. e

support

REMIRIRIESMGS . BEiRhE. Busilin. SERESEE

Transport & logistics: Roads, bridges, tunnels, hubs, warehousing and traffic control

B NIRIERETRE, ARRCRIIE.

E1TPRIAY )RR

BIESHERSIEIT RN, IRBIKE
FEREFIRSENSKIKRE.

Interpret subsystem signals in the context of
mission phases and operating conditions.
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BT E=ESERNE

Major Industrial Equipment & Production Facilities

BEAFIERST: XAV, SmLWEH (RER. BZEINIHO)
Manufacturing equipment: Lithography systems, five-axis machine tools,
machining centers

HIERIESEIINRE . Binkxmeyuliae. EaiEfmllE
Validation & production tests: High-end equipment test benches and quality
inspection

BEXRTERIEEE: B, BEEEE (TBM)

Engineering work equipment: Shield tunnelling machines and hard-rock TBMs

FETWERNE: aekE. WIKE. & RESXE %

Industrial production: Metallurgical and chemical plants, mineral processing and
key lines

B NIRIERETRE, ARRCRIIE.

Z1THRIAY )RR

8. BHISIES TERSEERN, B
EEEA TN S B SRR,

Relate equipment signals to control software,
process conditions and operating modes.
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EARHRETEhE

Major Scientific Facilities

BEARMNESITERE . KEHRXIE. s101ESRERNE
Research tests & metrology: Large research wind tunnels, propulsion tests and
calibration

RERZFLIGSIEMIRE: EAST. BEST. JYRE. IIEEsESHFIR
Scientific experiments & simulation: EAST, BEST, light sources, accelerators,
neutron sources

BEARFEWMNIRE: KXEiniR. RFERSEETN &R
Scientific observation: Astronomical telescopes, scientific remote sensing and
observatories

Z1THRIAY )RR

RBSATERSSHIMNESR, B
KRB TSN STRASOTIL.

Distinguish changes in the facility or
instruments from changes in the experiment
itself.

BEMRIERETRE, ARTACZIIE.
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2N IR IS EAIER O

Environmental Sensing & Monitoring Systems

INEILNEIAREAN . XKSEIX. FBIAM WG

Environmental radar & networks: Weather radar and radar stations

INENEIRS/KERGIRE . WNEIR, KERES

Environmental sonar & acoustics: Observation sonar and underwater arrays

SEMAKLEE (SREuh) SEFmlRgs (Wb, F55)

Weather networks: Meteorological stations / Ocean networks: Stations and buoys

ERENNG (R SESREENMNG (Bamilluh)

Seismic networks: Seismic stations / Air-quality networks: Automatic stations

ZREIMEESNMZS (FAi7KER) SRR s imilRZs  (TRENLS)

Water-quality networks: River / lake stations / Geological safety: Subsidence stations

IZ1THRIAY )RR

ZIMARE, RERSSEREEER, B
ek %ﬁ%ﬁﬂtﬁﬁ M.

Separate changes in the observed environment
from sensor drift, calibration issues and

equipment faults.
BCEINIRIEREVRE, ARRCRMIE,
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KRS EN

Water Infrastructure & Urban Utility Networks

IKFITRES7KR: 7KEE, 1R, Rufy, (@) ) SHEKME
Water engineering & networks: Reservoirs, dams, pumps, gates and water transfer

AR SREINE: K. HEPKERUL, EREESEEHARS

Urban water supply, drainage & treatment: Waterworks, pumping, treatment and
flood drainage

T TENSEEER: mRES. iR, BXSHKIRE

Underground networks & utility tunnels: Utility lines, tunnel structures, ventilation
and drainage

B NIRIERETRE, ARRCRIIE.

E1TPRIAY )RR

IMEEEERE], F|EEKAU, . RES
IRENRT, FlthRERERE.

Combine level, pressure, flow and equipment
records to locate anomalies across connected
facilities.
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ChatTS and ChatTS FM
H—RE T FXSHENFSIESEEE

-
ChatTS iEE e, XERR. &RER. nESHEREE
Dialogue and exploration; results, annotations and trace review; on-demand views
S
(
ChatTS FM VIRFRZLG, 58S, K. SR545MEWIR
Time-series multimodal foundation model: language, vision, audio and structured knowledge
Representation — Evidence — Reasoning — Decision
EvidenceTS ReasonTS ComposeTS
Claims, provenance, uncertainty Evidence-based reasoning Coding and workflow construction
Time and admissibility Diagnosis, prediction and decisions Using LibraryTS and SkillTS
EIRSIFSRIE, RESAHRENR KISR S [ S sCHETHE w5, WAL, ERmiE
A, WU, ETRRETIE); HEERRISRANME R RATILNE=CEG TES{IBE Agent Platform #47
N\

RGP HZIERE]; ChatTS BHRZEAO

The R&D agent and time series agents share the model; ChatTS provides the interaction workspace.
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AutoResearchTS: Autonomous R&D

FEISRER(ESS, HLRLI. SO, THME5AT

A ESEIE. SRR EEAE,. FE5LETX

Inputs: goals, authorized historical data, annotations and context

4 ) ( )
AutoResearchTS | ComposeTS
| Implementation, testing
s s d debuggi
IREGE — SEM — B8 — ik — 2] Wil J
UREER. SHSTIER, RFERIIEFIRA - N
IS RER R SIS | GymTs
a A, e 13 E >IZI_‘_ 3z .
BLURIEIRATFE, FUTIRIN T SE = Experiments and
Propose and test alternatives within explicit objectives and budgets 2uEliailien evtznee

ATLIEERE TimeSeries Code : AJHEA, ¥, (RERFABITILELS

Human oversight spans the R&D process. Candidate versions require review and authorization.
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GymTS: On-site Experimentation and Evaluation
ATERBHISLIG SIPNAL, BAAMEIRR LR / MhFRiE

GymTS AHEHYE. EITHIESNE, E5EK. DR BURE
Local history, traces and annotations; task requirements, operating conditions and acceptance criteria

r N 2
EnvironmentTS AutoBenchTS
BN Simulator . Testbed S[RIIIAIE BEISMSEW; BEEEIRN AR
RHRZXESREEN R ESREFERIR ST 2
ICREIER, YUBRKIE TR PERRE. RASIERFEY
Integrate domain simulators, testbeds and replay Automated reproduction, acceptance and benchmarks
Interaction and reward interfaces Local regression and safety evaluation

_ Results, traces and operating context JERN Quality, cost and applicability )

LIS SVENRE

2% 315 AutoResearchTS §

£¥0 EvolveTS X0

Experiment and test evidence support development and improvement of delivered agents.

BRABEWIIME, FEXRKNTEIRT

TimeSeries Code
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EvolveTS: Recursive Self-Improvement (RSI)
BOHA(TRY Time Series Agents , ZH4RESIEIAMGHHIRIZIE TR

.
AN / Inputs BITSXKRER. Trace . KEINE. ARPKRIR, ZPiREe. RIEMRRA

Outcomes, traces, annotations and feedback; current skills, policy and versions

L AutoResearchTS IR[EIFENZEICSIRAIAZE / Review conclusions and version status
s - N
¥aedesilt / Skill improvement Agentic RL (®]i% / Optional )
IRBIBUH(ESS, RXH AutoResearchTS fffl (NEREL, SIESRE. RFFIEAGTE
f&8) ComposeTS HuHizgEe. (CRBAITIER FIFRBENI SR B i et cs
&5 GymTS BYSLIe SRS b TN AR R E RO RS
AMEFIR A IREL)| 2 A NI FERREFGRM
L No on-site model training required y _ Requires a suitable model, data/rewards, resources and authorization

BT — iRk — SEINSIEN — ATHGE — SEFBEREEED

Operational evidence — Candidates — Testing — Approval — Targeted update
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Time Series Agents

EREARRRSES, EITHEREE

ey p IR S M ol 374

Observations and context

l

=

EATIXEE

HiR. LRS5EIN

Goals, constraints and authorization

l

N\

ChatTS FM
EvidenceTS - ReasonTS - ComposeTS

J

GBS PR A EEIRAIFAEH; &7

TimeSeries Code

-

LibraryTS / SkillTS
HETA5HES

N

Time Series Agents

PITEPIIENTIER, BEFIERINERD . HEESHE

Execute validated workflows; use analysis, reasoning and coding for unfamiliar cases

i AR, TN, ENSKRENRYTEN / Insights, predictions, advice and authorized actions )
) 4 ) \

J

ZER,. Trace 5RiFE

Ad hoc analysis does not silently persist. Outcomes, traces and feedback inform EvolveTS.

N\ EvolveTS

ChatTS
REXE., BRERSKERIE
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LibraryTS and SkillTS

SRS ST, RhFikaE, REmMEEER

4 N )
LibraryTS SkillTS
AERFTESEARE oS AkEEE. KBSIER
SuEHEE. FitSIHEE T RerE<S S TEYE
BASREISCH BRI, BIABIHAIE
O, RAE, KESHEEICR WA, TRUSHEEICSR
Time-series computation and evidence operators Reusable skills, tool bindings, code and workflows
Algorithms and model implementations Applicability and input/output contracts
APIs, versions, provenance and validation Versions, evaluation and approval records

g J \

ComposeTS FH®EE; EvolveTS {HRHZRIBEESRAABRNHH

ComposeTS invokes both repositories; EvolveTS uses current skills and versions.
BERBE5EITRART: IRFABINESFRBEEES / Release does not force adoption by every agent
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Agent Platform such as OpenTrek

H[EHEE; TimeSeries Code 5 Time Series Agents

( ) ( )
TimeSeries Code Time Series Agents
iNJE AT RERE | p ek
B, SEG. INFSALT N PUTERR GRS S
Approved
R&D agent for the development process Runtime agent for a target system and task
N\ J - J
iR8, TRESHTREE . BIRSkRE
Models, tools, execution and scheduling Release, permissions and isolation
BTN SR ES Hit. kE5EIE
Observability and execution traces Audit, recovery and rollback

HEESAERF—LH. 1REKHR; OpenTrek EESEHIZ—

Shared hosting does not imply shared instances or permissions. OpenTrek is an example platform.

TimeSeries Code
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Human Oversight and Authorized Updates
TimeSeries Code =/ MERIEBINENSI, IZHIRBIABTENT

AutoResearchTS + GymTS + EvolveTS

iHiEAHE, TR

Inspect evidence and intervene during the process

BEERESS AR, SRR, RFMEFSIEFA, ICRIKIESRA

{FizEhR AT S

Evaluate and approve candidates before release or use

SEHERN. Bokfn., HeAEmMYaE%, RitaRBERER

FibiLEEUH T EERING,; Agentic RL (RERMESIBHGTEAIAE
AEOARIEIIZEE, BirSeeiMRE RiEABERLSE ChatTS FM

Local data stay local by default. Target-agent candidates do not overwrite the shared foundation.
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Case 1. Development Request
Zfl—: MFSLHRHIEE SRR RS A

Tm=2F / lllustrative case

AREXS5EF/HIRA ChatTS
Requirements and available knowledge SIS ENORSRIESR
1%*&;& KPI %ﬂ;E, ﬁﬁ&_ﬁ L Clarify the task and acceptance criteria )

ExREINNRES.

Develop an online anomaly detector i h
for KPIFr)nonitoring. ’ T KhR4F— / Requirements v1

MRS, . MRIEY. ET4% AHBEE(: AP SRAIEE

Eﬁ%ﬂ %TIEL\, Z}z g)la.:_l%*?* /_J_T1§!JE¢B_‘ EJ\E < 2 S F1 > O 80

WNRH. RIS, ARSI T

Data access, topology, sensor semantics and constraints
Provide what is known; clarify and verify over time lllustrative targets; actual performance requires evaluation

User-specified hardware and authorized data
N J N J
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Case 2. Workflow and Prototype
2=H " HEEBRHEE TG, LRERATHEITSZE

Tm=2F / lllustrative case

AutoResearchTS ChatTS FM
iA=L _ﬂﬁﬁ’])’j‘;g, YA4AsCHl 550is EvidenceTS - ReasonTS
tvEtalReE. AJEFNRIEH ' ComposeTS

" Ay S =,
RfFISE, SAS2ITES L HENERE, R SRR

ifEF8 LibraryTsS / SkillTS

Propose, implement, experiment, evaluate and refine

\ g L )
i )
GymTS EnvironmentTS : [BIF. 4G, Z5RSHIE

AutoBenchTS : &I, EELLRSMIE

L Replay and test prototypes using local data and domain environments

RERRSIZEMEEE ChatTS 5Epk / Inspect data, annotate findings and compare results in ChatTS
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Case 3. Validation and Independent Acceptance

=ZH=: Fk

SN SIR IS Bl T

1

AR ISIE

Development validation

[ |

BEREENUSESRNER
SUHEIRRTIEREAR. BESRE
AutoResearchTS 78 ComposeTS sCill

EnvironmentTS {RFEER . tHilF0iRA

.L\I:I

Fit a task detector when needed
Use validation data to choose methods and settings

Retain implementation versions and experiment evidence

IRES

Tm=2F / lllustrative case

AN EEABTREMEIRS; (IR RS THESHEE

Freeze

JRIZIGUT

Independent acceptance

IREAD, REFNECE
AutoBenchTS FFEIR~ZNA;
FERRXS S AAEGE
HMERE. g, fR5%E

Freeze the candidate version
Use held-out acceptance data
Evaluate quality, latency, resources and safety

~

Keep held-out tests independent. Review their evidence before approving the target version.

TimeSeries Code
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Case 4. First Production Release
20 R E—IRAT SRR, WMERESNETEN

AutoResearchTS BT, hWRABFETIFENS A TIHEE

Deliver the approved version after evaluation and human review

=25 / llustrative case

[

KPI S8 R Yish I8
KPI input Preprocessing

-

Time Series Agents / BIFEEfE

S ha g iy HREHIN

Detection & analysis Reporting rules

SRSEE

Results & explanations

Agent Platform such as OpenTrek

VBl b, MBEO. BESHEN

o

S, RESTIEHRSRE

Start with a limited rollout. Observe results and traces, and retain a recovery path.

TimeSeries Code
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Case 5. Feedback Reveals New Requirements
ZhIE: FEZE, BPANEELER

_ﬁ-—‘—-

=Z=f5 / Nustrative case

"‘REAARRE, BRAEAVIER, BEHXETLEFASETS.

“Do not report anomalies at night. Reduce daytime false positives, especially from 9 to 10 AM.”

e ™ . ™ e M
Time Series Agents ChatTS Requirements v2
F—MzITERS Trace | BRI N SR ENR | FBRPEAFTEYIR I E R
Runtime evidence from version 1 Clarify feedback and constraints User-confirmed acceptance criteria

N J N J N J

—HERPIRIARNRERE: RERERNCR, AERSERE, PRNEERRERNEER

One interpretation to confirm: retain nighttime detection logs, revise reporting rules, and check missed events
during priority periods. Reporting volume and detection quality require separate evaluation.
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Case 6. A Full Second Development Cycle

Zf5|7%: EvolveTS HAMOH,

EvolveTS

iLEIE1T Trace S5k
EEARIRBEM RN
RESIH IS FHIRERER

Use feedback and current versions
|dentify tasks and track outcomes

R,

SUEFFHEE B RhR A

BOH(ESS

TR

Y, g

AutoResearchTS

&8 ComposeTS {Z1T3CIH
305 ey SRS PSS
RIESCIREE Rk EETT

Revise code and reporting rules
Experiment and refine candidates

Tm=2F / lllustrative case

Wizl d=

EZNESHNERNE, BNEHMNERSER/ED

Check gains in priority periods and regressions elsewhere before approval

GymTS

EnvironmentTS

PR EINSE

AutoBenchTS
S ETERIE YIS E]T

Replay, acceptance and regression

~

TEULAES, SHEIT Time Series Agents

Deliver version 2 after approval; its operation provides evidence for the next improvement cycle.

TimeSeries Code
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Critical AlOps Summary
FERGERIAY), RS EIG R

MESERAS PRI SEIERE, IERSCFHE KSR NE1TRIR & EE

Turn continuous observations into evidence, and operational needs into tested time series agents

{ ChatTS %—%H: BR. M. FH SRERIS J

TimeSeries Code ures TR ( Time Series Agents

AutoResearchTS - GymTS - EvolveTS L BARRFESES / Systems & tasks

.

H= ChatTS FM ., LibraryTS 5 SkillTS ; #£@EiE1T7F Agent Platform such as OpenTrek

IMBEIRIREeE, EIGFNS A THEELIRBIRISA B

Operational evidence guides improvement; tests and human approval govern persistent updates.
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