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01  Background and Objectives

From fragmented parameter operations to unified, verifiable restoration

Engineering Challenge

Over 30 control screens; distributed settings and 

device dependencies

Research Objective

Map operating modes to snapshots, parameter groups 

and execution rules

System Coverage

Five subsystems: PS / LLRF / TIMS / MPS / BPS

Configuration Scale

1,514 PV entries: 1,215 writable and 299 read-only

Conceptual target states and transitions for maintenance, tuning and 

operation



02  System Architecture and Implementation

SAR supplies snapshots; operating modes define scope and execution constraints

Layered Architecture

Configuration-Driven Design

Restoration tasks are defined by ModeCode, parameter 

groups, SnapshotID, SetPV/ReadPV, tolerances and 

criticality.

Subsystem Integration

Integrated TIMS, PS, LLRF, MPS and BPS; supports 

individual and coordinated ALL restoration.

Operator UI / Orchestration / SAR / EPICS / 

Devices / Data

Architecture of the multi-subsystem restoration system



03  Restoration Workflow and Key Functions

Beyond parameter writes: readback validation, exception handling and traceability

Execution Sequence

Mode check → Snapshot retrieval → Validation → 

PV precheck → Write → Readback → Decision

Type-Specific Verification

Analog: tolerance; enum: exact match; RF phase: 

wrapped phase difference; status: state check.

Exception Handling

Automatic retries, graded manual decisions, 

controlled skips, rollback or termination.

Staged parameter restoration and exception-handling 

workflow



Parameter restoration: operator interface (original system UI) Exception handling and event log (original system UI)



04  Restoration Tests and Results

20 repeated trials: execution time is not determined by PV count alone
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Restoration target

Test Coverage

1,514 configured PVs (1,215 writable; 299 read-

only). Individual subsystems and ALL were tested.

Repeatability

20 restoration trials per target; 100% final 

verification pass rate under tested conditions.

Key Observation

MPS has only 66 PVs but takes 57.86 s on 

average; readback and verification overhead also 

matter.

Mean restoration time over 20 trials



05  Achievements and Future Work

A configurable, verifiable and traceable multi-subsystem restoration workflow

01
Unified Configuration

Five subsystems integrated; 1,514 PV entries classified and configured.

02
Restoration Service

Mode mapping, snapshot retrieval, staged scheduling and batch writes.

03
Verification and Exceptions

Type-specific readback, LLRF stability windows, retries and operator decisions.

04
Experimental Validation

Performance, repeatability and representative exception scenarios.

Next Steps

Engineering Deployment

Improve admission checks, snapshot 

versioning, timing and cross-facility 

migration.
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