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Executive Summary

With the deepening of enterprise digital transformation, the collaborative processing among data
platforms, business systems and analytics systems has become increasingly complex. Enterprises
need to run massive batch processing tasks, cross-system workflows and high-frequency
operation and maintenance jobs every day to underpin the stable operation and sustainable
growth of core businesses.

In industries such as finance, manufacturing, energy and the internet, enterprise workloads
exhibit the following typical characteristics:

e Sustained growth in task scale, with the daily task volume reaching the millions or even tens
of millions level

e Increasingly complex system architectures involving multiple platforms, technology stacks
and deployment environments
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e High business link dependence on automated scheduling, where any interruption may cause
severe business impacts

e Ever-stringent regulatory and compliance requirements, imposing higher standards for
traceability and controllability

However, traditional task scheduling systems and decentralized automation tools can no longer
meet modern enterprises' core demands, plagued by inherent limitations in scalability and
reliability.

Enterprises are in urgent need of a new-generation workload automation platform to serve as
a unified scheduling and control hub for all critical tasks and workflows.

Against this backdrop, WLOADCTL was developed as an enterprise-grade workload automation
platform.

Built on a high-performance distributed architecture for large-scale, high-concurrency and
strong-dependency enterprise scenarios, WLOADCTL empowers enterprises with a unified
workload control platform to achieve cross-system scheduling, high-efficiency task execution,
visual dependency management, high-availability support and intelligent full-link monitoring.
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WLOADCTL has been successfully implemented in the core production systems of finance,
insurance, securities, manufacturing and data services, supporting stable operation of 1M+ daily
tasks and covering key business scenarios such as accounting processing, transaction settlement
and data processing.

Practical applications have proven that WLOADCTL effectively enhances system stability and
controllability, shortens batch processing windows, reduces failure rates and manual costs, and
helps enterprises build future-ready automation infrastructure capabilities.

As a new-generation enterprise workload automation platform, WLOADCTL is a critical
infrastructure component in the enterprise digital ecosystem, laying a solid foundation for
building a stable, efficient, scalable and continuously evolvable automated operation system.

Challenges and Trends in Enterprise
Workload Automation

The Scalable Evolution of Enterprise Workloads
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With the continuous advancement of enterprise informatization and digital transformation, IT
systems have evolved from early monolithic applications into complex ecosystems consisting of
multiple platforms, systems and technology stacks. Data platforms, business systems, analytics
engines, cloud-native applications and traditional mainframe systems work in synergy, forming an
operating environment that is highly dependent on automated scheduling and orchestration
capabilities.
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In industries such as finance, manufacturing, energy, telecommunications and the internet,
enterprises need to run a large number of batch jobs, business process tasks and O&M
automation jobs on a daily basis to ensure the stable operation of core businesses. These
workloads exhibit the following prominent characteristics:

e Sustained growth in task scale, with the daily task volume evolving from the early thousands
level to the millions or even tens of millions level

e Increasingly complex system architectures, with collaborative operation across databases,
big data platforms, business systems and cloud platforms

e Highly complex task dependency relationships, forming large-scale task dependency
networks

e (Constantly compressed batch processing windows, imposing higher requirements on
execution efficiency

e More stringent requirements for stability and continuity from critical business operations

Enterprise workloads have evolved from a collection of batch processing tasks into cross-
system business operation links, and scheduling platforms are emerging as a critical
component of enterprises' core infrastructure.

Practical Challenges Faced by Traditional
Scheduling Systems

Currently, a large number of enterprises still use early-designed task scheduling systems or self-
developed automation tools. Such systems were able to meet basic requirements during the early
stages when business scales were small and system architectures relatively simple, yet their
limitations have become increasingly prominent as enterprise business complexity and scale
continue to grow.
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These limitations are mainly reflected in the following aspects:

Insufficient architectural scalability

Traditional scheduling systems mostly adopt a centralized architecture, which makes
horizontal scaling difficult and is prone to becoming a system bottleneck as the task scale
continues to grow.

Limited high-concurrency processing capability

Faced with high-concurrency task triggering and execution requests, traditional systems
often suffer from high scheduling latency and insufficient throughput, failing to meet
business demands during peak periods.

Weak cross-system orchestration capability

With the diversified development of enterprise IT architectures, traditional scheduling
systems lack the capability for cross-platform, cross-technology stack and cross-environment
scheduling, making it difficult to support the unified orchestration of complex business links.

Inadequate O&M visualization capability

The lack of a unified monitoring view and a complete operational profile makes it difficult for
O&M personnel to grasp the system operating status in a timely manner, resulting in low
efficiency in fault location and resolution.

Absence of automated governance capability

Reliance on manual intervention for exception handling, coupled with the lack of systematic
retry, compensation, rollback and disaster recovery mechanisms, leads to the continuous
accumulation of operational risks.

These problems are particularly prominent in critical business scenarios, and any failure may
directly impact enterprise operations and customer services.

Dual Pressures from Business Continuity and
Compliance Requirements

In highly regulated industries such as finance, telecommunications and energy, enterprises are
required not only to ensure the stable operation of systems but also to meet stringent regulatory
and compliance requirements.

Typical requirements include:

7x24-hour continuous operation of critical business systems
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Complete traceability of task execution processes

Full auditability of all O&M operations

Rollback and replay capabilities for business processing links
Fault recoverability and emergency response capabilities

As the core control system of business operation links, the stability and reliability of scheduling
platforms directly affect the overall risk level of enterprises. Therefore, enterprises are in urgent
need of building a new-generation workload automation platform with high availability, high
reliability and strong governance capabilities.

Capability Model of the New-Generation Workload
Automation Platform

Faced with the continuous evolution of enterprise workloads, the new-generation automation
platform needs to possess the following core capabilities:

Unified scheduling and control capability

Enabling the unified management of all types of tasks within an enterprise, and realizing
centralized scheduling and orchestration across systems, platforms and environments.

Large-scale concurrency processing capability

Possessing the high-concurrency scheduling and execution capability to support task scales
of over one million, meeting business processing demands during peak periods.

Distributed and highly available architecture

Adopting a distributed architectural design that supports horizontal scaling and high-
availability deployment to ensure the continuous operation of critical businesses.

Full-link observability capability

Providing a unified monitoring view covering scheduling, execution, resources and business
links, realizing full-process visualization and traceability.

Automated governance capability

Built-in mechanisms for exception handling, failure recovery, retry compensation and
rollback re-run, reducing reliance on manual intervention and improving operational
reliability.

Enterprise-grade security and compliance capability

Meeting the governance requirements of large organizations in terms of permission control,
audit trail and data isolation.

Automated
Management Permission

Security Control ’\ Management
il
= o, S N it

i ; Full-Stack Governance &
- High Concurrency 4 .
2 Observabili Operation
<. BS
Distributed Architecture
Dichitecture Audit & Compliance
Governance

High Availability Architecture



af://n1487
af://n1509

Development Trends of Enterprise Workload
Automation

With the continuous evolution of enterprise IT architectures, workload automation platforms are
presenting the following development trends:

e Evolution from tool-based scheduling to platform-based infrastructure

Scheduling systems are no longer just a job triggering tool, but have evolved into an
enterprise's unified automated operation platform.

e Evolution from single-system scheduling to cross-system orchestration

Scheduling platforms need to support end-to-end orchestration capabilities across systems
and business links.

e Evolution from manual O&M to intelligent O&M

Continuously reducing manual O&M costs through automated governance, intelligent
alerting and self-healing mechanisms.

e Evolution from on-premises deployment to cloud and hybrid cloud deployment

Scheduling platforms need to support multiple deployment modes to adapt to enterprises'
multi-cloud and hybrid cloud architectures.

Enterprise workloads are evolving from simple collections of batch jobs into complex business
operation networks across systems, platforms and environments. Traditional scheduling systems
can no longer meet enterprises' demands for scale, stability and governance capabilities.

The new-generation workload automation platform is emerging as a critical component of
enterprise digital infrastructure. It is not only a guarantee for the stable operation of business
systems, but also an important cornerstone for enterprises to build a modern IT operation
system.

Against this backdrop, enterprises need to re-examine their own scheduling and automation
systems and build a future-oriented unified workload control platform.

WLOADCTL Platform Overview

Platform Positioning

WLOADCTL is a workload automation platform for modern enterprises, designed to provide
enterprises with unified scheduling, orchestration and operation control capabilities to support
the stable and efficient operation of core business systems and data platforms.

In the enterprise IT architecture system, WLOADCTL acts as a Workload Control Platform,
performing centralized management and unified scheduling of various tasks, jobs and workflows
within the enterprise, and building an operation hub that runs through data processing, business
processing and O&M automation.
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The core positioning of WLOADCTL includes:

Enterprise-grade unified scheduling and orchestration platform
e Operation control hub for critical business systems
Infrastructure for automated O&M and governance

Scheduling hub for cross-system business links

Through WLOADCTL, enterprises can centrally integrate scheduling capabilities dispersed across
different systems and platforms to build a centralized, controllable, standardized, stable and
reliable automated operation system.

Design Philosophy

WLOADCTL is designed in accordance with the engineering principles of enterprise-grade
infrastructure and built for critical business scenarios featuring large scale, high concurrency and
high reliability.

Its core design philosophy includes:

e Performance First

With large-scale concurrent scheduling as the core design objective, it can support the stable
operation of task scales of over one million and meet business processing demands during
peak periods.

e Ultimate Stability

Built for 7x24-hour continuous operation scenarios, it features multi-layer fault tolerance
and high availability mechanisms to ensure the continuous availability of critical businesses.

e Unified Control Platform

It manages all types of workloads within an enterprise in a platform-based manner,
eliminating scheduling silos and enabling centralized governance.

e Engineering-Grade Reliability

Through automated governance, exception recovery and self-healing mechanisms, it reduces
reliance on manual intervention and mitigates operational risks.

e Enterprise-Grade Governance Capabilities
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It meets the governance requirements of large organizations in terms of permission control,
audit compliance and operation management.

Core Capability Overview

WLOADCTL delivers a complete capability system covering the entire lifecycle of scheduling,
orchestration, execution, monitoring and governance.

Unified Scheduling & Orchestration High-Concurrency Scheduling Engine
' Supports unified modeling and extended - Built—in high performance scheduling engine
scheduling of batch jobs, business tasks, ~ that supports high—concurrency task
- data pipelines, and operation tasks, enabling g triggering and low-latency scheduling

cross—system orchestration. decisions for large—scale scenarios.

Distribution Execution Architecture
Adopts a distributed execution

E architecture, realizing parallel
processing and load balancing of tasks
through an execution node cluster.

High-Availability Operation Guarantee
Built—in multi-layer high availability and
fault tolerance mechanisms, supports
scheduling node cluster deployment,
automatic failover, and recovery.

Automated Governance Capabilities

Visualized Operation & Monitoring . . .

N . . Supports automatic failure retry, exception
Provides a unified operation control for full . . .
. N R compensation, batch backtracking, running,
link visualization of task status, system ' R N

. L and impact analysis to reduce operational
operation, and resource usage statistics. 5
complexity.

¢ Unified Scheduling and Orchestration

Supports unified modeling and centralized scheduling of batch jobs, business tasks, data
pipelines and O&M tasks, enabling automated orchestration across systems, platforms and
environments.

e High-Concurrency Scheduling Engine

Built-in high-performance scheduling engine that supports high-concurrency task triggering
and low-latency scheduling decision-making, ensuring operational efficiency in large-scale
task scenarios.

e Distributed Execution Architecture

Adopts a distributed execution architecture to realize parallel task processing and load
balancing through an execution node cluster.

¢ High-Availability Operation Assurance

Built-in multi-layer high-availability and fault tolerance mechanisms, supporting cluster
deployment of scheduling nodes, automatic failover and state recovery.

e Visualized O&M and Monitoring

Provides a unified O&M console to achieve full-link visualization of task status, system
operation and resource usage.

e Automated Governance Capabilities

Supports automatic failure retry, exception compensation, batch rollback, re-run and impact
analysis, reducing O&M complexity.

Typical Application Scenarios
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WLOADCTL is designed for enterprise core business operation scenarios and is widely applicable
to the following typical use cases:

Unified Scheduling Platform

Serves as the enterprise's unified scheduling hub, integrating the original scheduling
capabilities dispersed across various systems to build a centralized management platform.

Data Platform Scheduling

Supports automated scheduling and orchestration of data processing workflows such as
data warehouses, data lakes, ETL and data pipelines.

Trading System Scheduling

Ensures the stable operation of critical trading links including clearing, settlement,
accounting processing and risk control calculation.

Scheduled Recurring Scheduling

Supports unified scheduling and management of periodic tasks such as daily, monthly and
annual batch processing.

Daily O&M Automation

Enables automated execution of O&M jobs including inspection, backup, cleanup and
verification.

High-Frequency Testing and Validation

Supports automated scheduling of high-frequency testing tasks such as continuous
integration, regression testing and data verification.

Platform Value Proposition

The value of WLOADCTL is reflected not only in the improvement of scheduling efficiency, but also
in building enterprises' capabilities for a stable, controllable and continuously evolvable
automation infrastructure.

By deploying WLOADCTL, enterprises can:

Build a unified workload control system

Improve the operational stability of critical businesses

Shorten batch processing windows

Reduce manual O&M costs

Enhance system observability and controllability

Provide fundamental support for cloud migration and architectural evolution

WLOADCTL upgrades workload automation from a decentralized tool set to an enterprise-grade
infrastructure capability.

Based on a high-performance, highly reliable distributed architecture, WLOADCTL provides
enterprises with a unified scheduling and orchestration platform to support the stable operation
of complex business systems and data platforms. As a critical infrastructure component in the
enterprise IT system, WLOADCTL is emerging as an important cornerstone for modern
enterprises to build an automated operation system.

Platform Architecture Design

Architecture Design Objectives
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Designed for enterprise-grade core business operation scenarios, the core objective of
WLOADCTL's architecture design is not merely to implement basic scheduling functions, but to
build an enterprise-grade workload management and control platform with engineering-grade
reliability.

The overall architecture design is implemented around the following core objectives:

e Support the stable operation of task scales of over one million

e Enable high-concurrency scheduling and large-scale parallel task execution

e Adapt to the requirements of critical business systems for 7x24 uninterrupted operation

e Achieve unified scheduling and management across systems, platforms and deployment
environments

e Be compatible with the needs of enterprises' long-term business development and
continuous scale expansion

WLOADCTL adopts a distributed architecture design, with the scheduling and control cluster as
the core, to build a unified workload management and control system covering the entire process
of scheduling, execution, monitoring and governance.

Overall Architecture

WLOADCTL adopts a standardized layered architecture model of Application Platform + Control
Platform + Execution Platform, with clear responsibilities and decoupled design for each layer:

e Application Platform

Responsible for providing a full set of application function modules, standardized application
interfaces and multi-channel application access capabilities.

e Control Platform

The core responsible for task modeling, scheduling decision-making, dependency resolution,
full-process control of task operation and global resource coordination.

e Execution Platform

Responsible for the actual execution of tasks, resource scheduling of execution nodes, real-
time feedback of operation results and active reporting of task status.
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Around the three core platforms, a unified monitoring system, log system and governance system
are built to form a closed-loop workload operation management capability.

The overall architecture consists of the following core components:

e Scheduling active and standby service nodes

e Distributed execution node cluster

e High-performance communication and message interaction mechanism
e Metadata and operation status storage system

e Unified O&M and monitoring management platform

This architecture supports horizontal elastic scaling and enables seamless capacity expansion as
enterprise business scales grow, avoiding performance bottlenecks and reliability risks caused by
centralized architectures at the architectural level.

Distributed Execution Architecture

The Execution Platform is composed of lightweight distributed execution nodes (Agents), which
can be flexibly deployed on various business systems, data platforms and computing nodes. As
the core carrier for task execution, it undertakes and completes specific task execution work.

The execution architecture features the following core characteristics:

e Supports large-scale deployment and management of massive execution nodes

e Adapts to distributed deployment requirements across network environments

e Compatible with operating environments of multiple operating systems and technical
platforms

e Enables standardized execution of multiple types of tasks

Execution nodes maintain real-time connections with the scheduling and control cluster through a
unified communication protocol, efficiently receiving scheduling instructions and feeding back
task execution status in real time.

Workload Control Platform

Scheduling command Execution status
issuance feedback
Vs a\
E B = E = (] = j§ = = = §

Agent Agent Agent Agent Agent Agent Agent Agent Agent Agent Agent Agent

Agent Agent Agent Agent Agent Agent Agent Agent Agent Agent Agent Agent

Data Center A Cloud Environment Big Data Cluster Business Servers
AN ) AN J

Built on a distributed execution architecture design, WLOADCTL achieves linear scaling of task
execution capabilities, enabling flexible expansion or contraction of execution resources based on
the actual business needs of enterprises.
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High-Performance Communication and Messaging
Mechanism

To adapt to high-concurrency scheduling scenarios and large-scale task execution requirements,
WLOADCTL features a self-developed high-performance communication and messaging
mechanism, which primarily supports the following business scenarios:

e Efficient distribution and delivery of scheduling instructions

e Real-time feedback of task status from execution nodes

e Heartbeat detection and status synchronization among cluster nodes
e Triggering and notification of various events within the system

e Real-time collection of operational monitoring metric data

Message content / Sender PID
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h::::?fe Process Loop to read Request Request Loop to read Process
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Inter-process synchronous communication

The communication mechanism is designed based on an asynchronous event-driven model,
which fundamentally avoids performance bottlenecks caused by synchronous blocking and
ensures the system maintains stable responsiveness and processing efficiency even in high-
concurrency business scenarios.

Metadata and Status Storage System

WLOADCTL adopts a hybrid design model of centralized metadata management + distributed
status storage to achieve standardized management of all core data, with the key managed
content including:

e Task definition and workflow model configuration

Scheduling strategy and rule configuration

Task operation status data throughout the entire lifecycle
Task execution logs and operation audit records

Platform O&M configuration and user permission information

This storage system features high reliability, strong data consistency and high service availability.
Even in the event of node failures or network anomalies, it ensures that the system's core data is
not lost and the operation status can be recovered.

High-Availability Architecture Design
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WLOADCTL features a dedicated architecture design for the high-availability requirements of
enterprise-grade critical business systems, with built-in multi-level, full-link high-availability
assurance mechanisms:

¢ High availability of scheduling and control cluster

Scheduling nodes support active-standby or cluster deployment modes, with built-in
automatic fault detection and seamless switchover capabilities to ensure the continuous
availability of core scheduling services.

e High availability of execution nodes

Execution nodes support multi-replica deployment and are equipped with an automatic task
takeover mechanism to prevent single execution node failures from affecting the operation
of the entire business link.

e Status persistence and fault recovery

All critical system operation statuses are persistently stored, supporting rapid service
recovery and task resumption from breakpoints after node failures.

e Scheduling decision fault tolerance

In abnormal scenarios where some nodes are unavailable, the system can still complete core
scheduling decisions and task distribution based on the remaining available nodes.

Through multi-level redundancy design and full-process fault tolerance mechanisms, WLOADCTL
can maintain the overall stable operation of the system in complex network environments and
large-scale cluster deployment environments.

Scalability and Evolution Capabilities

The architecture of WLOADCTL is designed with full consideration of the evolutionary needs of
enterprises' long-term business development, featuring a standardized and easily scalable
technical architecture with core expansion capabilities including:

e Supporting horizontal elastic scaling of scheduling nodes and execution nodes

e Adopting a plug-in architecture design to support flexible expansion and on-demand
deployment of functional modules

e Adapting to multi-technology stack ecosystems and supporting seamless integration with
enterprises' existing technical systems

e Being compatible with the evolution and upgrade requirements of enterprises' multi-stage
deployment environments

The platform can achieve smooth capacity expansion as the enterprise's business scale continues
to grow, without the need to reconstruct the existing scheduling system, thus reducing the
enterprise's technical upgrade costs.

Multi-Environment Deployment Architecture

WLOADCTL supports a variety of standardized deployment modes, which can flexibly adapt to
enterprises' diversified IT architectures and deployment requirements:

e Deployment on physical machines/virtual machines in on-premises data centers
e Deployment in enterprise private cloud environments

e Deployment on public cloud platforms

e Deploymentin hybrid cloud architectures
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Through a unified scheduling and control platform, it realizes task scheduling and centralized
O&M governance across different deployment environments, avoiding the management
complexity and resource waste caused by the coexistence of multiple enterprise scheduling
systems.

WLOADCTL adopts a distributed, highly available and highly scalable architecture design to build
an enterprise-grade unified workload management and control platform, providing a solid
architectural support for the stable operation of enterprises' critical business systems. Through
the decoupled design of the scheduling and control platform and the execution platform,
WLOADCTL achieves independent elastic scaling of scheduling and execution capabilities, laying a
core technical foundation for enterprises to build future-oriented automation infrastructure.

Scheduling Engine and Orchestration
Capabilities

Scheduling Engine Design Objectives

The WLOADCTL Scheduling Engine is specially designed for enterprise-grade large-scale workload
scenarios. Its core positioning is not merely to implement basic task execution triggering, but to
build a professional scheduling decision system with high performance, high reliability and
refined governance capabilities, providing core support for the automated operation of all types
of enterprise workloads.

The core design objectives of the scheduling engine are as follows:

e Supporting efficient scheduling decision-making and execution control for task scales of over
one million

e Supporting low-latency response and processing of high-concurrency trigger requests

e Supporting rapid parsing and scheduling of multi-task dependency relationships in complex
business links

e Supporting unified configuration, management and execution of multiple scheduling models

e Ensuring the continuity and stability of scheduling execution for enterprises' critical business
links

The scheduling engine is a core capability component of WLOADCTL, which directly determines
the operational efficiency and service stability of the entire platform and serves as a key technical
foundation for the automated operation of enterprise workloads.

Scheduling Models

WLOADCTL provides a variety of standardized scheduling models that can flexibly adapt to the
workload operation needs of enterprises in different business scenarios, realizing unified
scheduling and management of all types of tasks:

e Time-driven scheduling

Supports periodic scheduling based on time strategies, with configurable multi-cycle rules
such as minute-level, hour-level, daily/monthly/annual batch processing, suitable for various
periodic batch processing task scenarios.

o Event-driven scheduling

Supports real-time triggering mechanisms based on business and system events, adapting to
real-time scheduling scenarios such as data arrival, message push, interface calls and file
generation.
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o Dependency-driven scheduling

Supports automatic triggering based on upstream and downstream dependency
relationships between tasks, can accurately parse complex dependency logic such as serial
and parallel execution, and realize automated orchestration and operation of end-to-end
complex business links.

Condition-driven scheduling

Supports dynamic scheduling decisions based on business rules, task operation status and
system environment conditions, and can realize conditional triggering, branch execution and
dynamic control of tasks according to preset conditions.

Time-driven Scheduling Event-driven Scheduling
[ Regular Backups ] [ File Upload Completion ]
[ Daily Reports ] [ User Login ]
I A
Trigger Path [ Task Execution Flow ]

v 1
Dependency-driven Scheduling Condition-driven Scheduling
[ Data Preprocessing J [ Resource Availability J
[ Model Training ] [ Threshold ][ Reached ]

Through a unified scheduling system integrating multiple models, WLOADCTL achieves integrated
scheduling and management of all types of enterprise workloads, including periodic, real-time
and complex link-based workloads.

Task Lifecycle Management

WLOADCTL implements standardized full-lifecycle management for all task execution processes,
covering the complete workflow from task modeling to operation archiving, ensuring the entire
task operation process is manageable, controllable and traceable.

A typical task lifecycle includes the following core phases:

Task modeling and configuration: Completing the standardized configuration of task basic
information, execution parameters and operation rules

Scheduling strategy definition: Configuring task scheduling trigger methods, execution
rules and dependency relationships according to business needs

Dependency relationship configuration: Sorting out and configuring the dependency logic
between tasks and upstream and downstream nodes to build a complete business link
Scheduling trigger: Initiating the task scheduling process according to preset strategies or
external trigger conditions

Execution scheduling: The scheduling engine completes decision-making and resource
allocation, distributes tasks to execution nodes and monitors the execution process
Operation monitoring: Collecting task operation status and execution metrics in real time
to achieve full-process monitoring of the operation process

Exception handling: Automatically executing preset processing strategies such as retry and
compensation for task operation anomalies, supporting manual intervention and control
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e Operation archiving: After the task execution is completed, automatically archiving all
information such as operation logs, execution results and metric data to support historical

traceback
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Through standardized full-lifecycle management, the platform achieves refined full-process
control of single tasks and multi-task links, ensuring the standardization and traceability of task
operation.

High-Concurrency Scheduling Decision Mechanism

In response to the high-concurrency scheduling requirements of enterprises in large-scale task
scenarios, the WLOADCTL Scheduling Engine has undergone special technical optimization to
create a distributed scheduling decision mechanism with high throughput and low latency. The
core optimization points include:

e Adopting an asynchronous event-driven model to avoid performance bottlenecks caused by
synchronous processing and improve processing efficiency in high-concurrency scenarios

e Supporting parallel scheduling decision-making on multiple nodes and realizing linear scaling
of scheduling capabilities by leveraging the distributed architecture

e Supporting batch reception and processing of scheduling requests to reduce scheduling
overhead of high-frequency requests and improve overall throughput capacity

e Supporting partitioned scheduling and load balancing, with scheduling partitions based on
dimensions such as business domains and execution nodes to achieve cluster load balancing

Based on the above distributed scheduling decision mechanism, the scheduling engine can stably
process massive scheduling requests during business peak periods, ensuring low latency and high
accuracy of scheduling decisions and avoiding the impact of scheduling delays on enterprises'
core business links.

Workflow Orchestration Model

WLOADCTL adopts a standardized workflow orchestration model based on the Directed Acyclic
Graph (DAG), which can accurately describe enterprises' complex business links and data
processing workflows, realizing visual and structured workflow modeling and operation.
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e Flexible combination of multiple task nodes, supporting serial, parallel, nested and other

node organization methods

e Granular control over parallel and serial execution, enabling precise configuration of node
execution order and operation rules

e Support for conditional branching and node merging, adapting to dynamic process
scheduling in complex business scenarios

e Support for dynamic parameter transfer between tasks, realizing data interaction and logical
collaboration among nodes

e Unified workflow context management, achieving shared control of full-link operation status
and data

e Comprehensive exception branch processing, allowing the configuration of exclusive
processing flows and strategies for different node exceptions

Through the visual DAG workflow engine, enterprises can model complex business processing
flows in a structured and standardized manner, enabling visual orchestration, automated
execution and full-process monitoring of business links.

Cross-System Dependency Management

Tailored to the characteristics of modern enterprises' distributed IT architectures and the
operational requirements of business links across multiple systems and platforms, WLOADCTL
provides unified cross-system dependency management capabilities to break down system
barriers and achieve end-to-end integrated scheduling of business links.

Core Cross-System Dependency Management Capabilities

e Support for task dependency configuration and trigger scheduling across different database
systems

e Support for link dependency management across big data platforms (data warehouses,
stream processing platforms, etc.)

e Support for the orchestration of dependency relationships across enterprise business
systems and application systems

e Support for cross-domain dependency scheduling across public cloud, private cloud and
hybrid cloud environments
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Through a unified cross-system dependency management system, the platform can build a
dependency network covering the enterprise's entire IT architecture, enabling automated
scheduling and control of end-to-end business links across systems, platforms and environments.

Parameter and Context Transfer Mechanism

Addressing the needs for data interaction and status sharing among multiple tasks in complex
business links, WLOADCTL provides a complete set of standardized parameter and context
management capabilities to ensure efficient data and process collaboration between tasks.

Core Capabilities

e Support for dynamic injection of task operation parameters, enabling dynamic configuration
of execution parameters based on upstream execution results and system status

e Support for unified context data transfer across the entire workflow, realizing seamless
sharing of operation data and status information among nodes

e Support for automatic feedback and parsing of task execution results, providing accurate
triggering and execution basis for downstream tasks

e Support for unified storage and sharing of intermediate execution results, adapting to the
needs of complex data processing links

The unified parameter and context transfer mechanism enables efficient collaboration among
multiple tasks and nodes, ensuring the smooth operation of complex business links.

Exception Handling and Failure Recovery

In view of the complexity of enterprise production environments and various potential exceptions
during task operation, WLOADCTL has built-in comprehensive standardized exception handling
and failure recovery mechanisms to minimize the impact of exceptions on businesses and reduce
the cost of manual intervention.

Core Mechanisms

e Support for configurable automatic retry mechanisms, with configurable retry times and
intervals based on exception types

e Provision of multiple types of failure compensation strategies to realize automated business
compensation and data recovery for execution failure scenarios

e Support for full-link rollback and precise re-run of tasks, enabling single-node, multi-node or
full-link re-run for failed nodes

e Support for dependency link impact analysis of abnormal nodes, quickly locating the scope
of impact of exceptions on upstream and downstream businesses

e Configuration of assurance strategies combined with SLA requirements, realizing priority
recovery for core tasks to ensure business SLA achievement

Through automated exception governance and failure recovery mechanisms, the platform can
respond quickly and process automatically in abnormal scenarios, achieve rapid recovery of
business operations, and significantly reduce reliance on manual intervention.

Scheduling Governance and Operation Strategies

To ensure the stable operation of enterprises' core business links, WLOADCTL provides a wealth
of granular scheduling governance capabilities and configurable operation strategies for
scenarios such as resource constraints and business peak periods, realizing rational resource
allocation and priority control of businesses.
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Core Scheduling Governance Capabilities

e Support for granular control of task scheduling priorities, ensuring priority scheduling and
execution of core business tasks

e Provision of execution resource quota management, configuring resource quotas by
business domain and task type to achieve rational resource allocation

e Support for multi-dimensional concurrency control strategies, with configurable upper limits
for concurrent execution at the node, business and system levels to avoid resource
contention

e Provision of a comprehensive business isolation mechanism, realizing resource isolation of
scheduling and execution by business domain to avoid cross-business impacts

e Built-in peak protection strategies that automatically adjust scheduling rhythms during
business peak periods to ensure the overall stability of the system

Through granular scheduling governance and flexible operation strategy configuration, the
platform can ensure the priority operation of enterprises' core businesses in complex scenarios
such as resource constraints and business peaks, achieving optimal allocation of system
resources and improvement of overall operational stability.

The WLOADCTL scheduling engine and workflow orchestration system are specially designed for
enterprise-level complex workload scenarios, featuring core capabilities of high concurrency, high
reliability and strong governance. Through a unified scheduling model of multiple types,
distributed high-throughput scheduling decision-making, visual DAG workflow orchestration,
cross-system collaboration capabilities and full-process automated governance mechanisms,
WLOADCTL builds a core engine for the automated operation of enterprise-level workloads,
providing a solid technical support for the automation and intelligence of enterprises' digital
production.

System Reliability and High Availability
Capabilities

Stability Requirements for Enterprise-Grade
Scheduling Platforms

In the enterprise informatization architecture, as the automated control hub of core business
processes, the operational stability of the scheduling platform directly determines the business
continuity and production operation safety of enterprises, and is a key infrastructure to ensure
the digital production of enterprises.

In critical business scenarios such as finance, manufacturing, energy and enterprise-level data
platforms, scheduling systems generally have the following operational characteristics:

e Required to meet the requirements of 7x24 uninterrupted continuous operation

e Connected to multiple sets of enterprise core business systems, undertaking cross-system
link scheduling

e Simultaneously supporting the operation of large-scale batch processing tasks and high real-
time tasks

e The automated execution of core business links is highly dependent on the stability of the
scheduling system

e Strict control over the operation window of production tasks with no additional fault
tolerance time
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Once a scheduling system fails, it is likely to cause interruptions in batch business execution,
delays in core data processing, blockages in cross-system business links, and even directly affect
the normal operation of enterprise core business systems, resulting in production losses.

Therefore, an enterprise-grade scheduling platform must have the capability of long-term stable
production operation, and at the same time build a comprehensive fault tolerance and rapid
recovery mechanism to meet the high availability requirements of critical business scenarios.

WLOADCTL is specially designed for enterprises' critical business operation scenarios, and has
built a high-stability operation system adapted to production environments from architecture to
functions in an all-round way.

Overall System Stability Architecture

WLOADCTL adopts a layered and decoupled architecture design idea, vertically layering four core
capability modules: scheduling control, task orchestration, task execution and operation
management:

Scheduling Control Layer
Orchestration Management Layer
Execution Agent Layer

O&M Management Layer

All layers communicate and exchange data through standardized interfaces, which greatly
reduces the coupling between system modules and improves the overall operational stability and
maintainability of the system at the architectural level.

In terms of deployment architecture, WLOADCTL fully supports multi-node distributed
deployment, and all core service components support cluster operation with multiple instances,
which completely avoids the risk of single point of failure at the deployment level and ensures the
overall availability of the system.

Scheduling Control Stability Mechanisms

As the core hub of the system, the scheduling control module is responsible for scheduling
decision-making, task triggering and global resource coordination, and its operational stability
directly determines the scheduling capability of the entire platform.

WLOADCTL has built multiple all-round stability assurance mechanisms for the scheduling control
layer to ensure the continuous availability of core scheduling services:

e Support for cluster deployment of multiple instances of scheduling control nodes

e Support for intelligent load balancing of scheduling service requests

e Support for centralized and unified management of global scheduling status

e Support for automated detection and recovery of scheduling service exceptions

e Support for idempotent processing of scheduling tasks to avoid duplicate scheduling

When a single scheduling node runs abnormally, the scheduling tasks and decision-making
capabilities it undertakes can be seamlessly taken over by other healthy nodes in the cluster,
ensuring uninterrupted scheduling services and no loss of scheduling capabilities.

The specific active-standby node switchover process is described as follows:
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1. After an anomaly is detected in the heartbeat between the active and standby nodes, the
standby node first initiates an inquiry to the execution agent nodes to confirm whether the
heartbeat connection between the agent nodes and the active node is also abnormal.

2. Upon receiving feedback of heartbeat anomalies from all execution agent nodes with the
active node, the standby node issues an instruction to all agent nodes to disconnect their
communication links with the active node.

3. After confirming that all execution agent nodes have disconnected from the active node, the
standby node initiates the activation process for its own scheduling and control service.

4. The activated standby node establishes new communication connections with all execution
agent nodes, fully takes over all scheduling decision-making, task distribution and other work
of the original active node, and completes a seamless active-standby switchover.

Execution Layer Fault Tolerance Mechanism

As the core connection bridge between the scheduling platform and all enterprise business
systems, the task execution layer receives scheduling instructions and executes specific tasks, and
its operational stability directly affects the accuracy and timeliness of task execution results.

WLOADCTL has built a comprehensive fault tolerance capability for the execution layer to achieve
full-process controllability of the execution process:

e Real-time monitoring of the online status and operational health of execution nodes
e Automated perception and real-time alerting of task execution anomalies

e Accurate collection and proactive feedback of task execution failure status

e Standardized and unified feedback of all task execution results

e (Centralized collection and storage of full-process operational logs of execution nodes

In the event of hardware failures, network anomalies and other issues on execution nodes, the
scheduling system can real-time perceive abnormal task execution status, conduct unified status
marking and management of abnormal tasks, fundamentally avoid the loss of control over task
execution status, and ensure the scheduling controllability of business links.

Operational Status Persistence Assurance
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To ensure the system's rapid recovery capability in abnormal scenarios such as node failures and
network interruptions, WLOADCTL implements standardized and unified persistent management
of all core operational data, ensuring that system operational data is not lost, status is traceable,
and failures are recoverable. The core data subject to persistent management includes:

e Basic task definition and configuration data

Scheduling strategy and trigger rule data

Cross-task and cross-system dependency relationship data
Full-process record data of scheduling triggers

e Task execution result and status data

e Complete log data of system operation and task execution

Through a comprehensive operational status persistence mechanism, even if the system restarts
or a node recovers from a failure, the overall operational posture of the system can be quickly
restored based on the persistent core data, ensuring the continuity of scheduling decision-making
and the consistency of task execution status without scheduling interruptions in business links.

Task Failure Handling Mechanism

In the complex enterprise production and operation environment, task execution failures are
difficult to completely avoid due to the influence of multiple factors such as networks, resources
and business systems. WLOADCTL has built a standardized and unified fault handling mechanism
for task failure scenarios to achieve full-process control of failed tasks:

e Automated identification and accurate recording of task failure status

e Standardized and unified collection and classification of root causes of task failures

e Support for automated retries of failed tasks according to preset rules

e Support for precise re-run of failed tasks at the single-node, multi-node or full-link level

e Support for automated analysis of the impact scope of failed nodes on upstream and
downstream dependency links

Through a standardized task failure governance mechanism, the platform can conduct centralized
and unified management of all abnormally running tasks, quickly locate the root causes and
impact scope of failures, effectively avoid the loss of control of cross-system business links caused
by single task failures, and reduce the scope of failure impact.

Operation Assurance and Production Practice

WLOADCTL has achieved long-term stable operation in the production-level systems of many
large enterprises, with landing scenarios covering key business areas such as enterprise-level data
platform construction, automated financial accounting processing, core business report
generation, and financial transaction settlement, and has withstood the verification of production
practice in large-scale and highly complex scenarios.

In actual production operation, the platform demonstrates the following mature engineering
operation characteristics:

e Stably supporting daily scheduling task scenarios with a scale of over one million

e Adapting to the scheduling of complex business dependency links across systems and
multiple levels

e Realizing unified scheduling and management of multiple business systems and technical
platforms within the enterprise

e Meeting the requirements of long-term continuous operation for 7x24 uninterrupted service
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After continuous production operation verification and functional iteration optimization,
WLOADCTL has formed a mature, stable and implementable production operation system, with
engineering assurance capabilities adapted to the critical business scenarios of enterprises.

Centering on the high availability and high stability operation requirements of enterprise-level
production systems, WLOADCTL has built a full-link stable operation system from multiple core
dimensions including architecture design, scheduling control, task execution, operational data
persistence and task failure governance. The platform has the engineering capability to support
the automated operation of enterprise critical business systems for a long time, laying a solid
technical foundation for enterprises to build a stable, reliable and continuously evolvable
workload automation platform.

Observability and O&M Governance

Core O&M Challenges of Enterprise-Grade
Scheduling Platforms

In enterprise-level production systems, as the core control hub for the automated operation of
businesses, the operational stability of the scheduling platform directly determines business
continuity and production operation efficiency, and is a key infrastructure for enterprise digital
production.

With the continuous expansion of enterprise business scale and the increasing complexity of
system architecture, scheduling platforms are facing multi-dimensional core challenges in daily
O&M, which have become key pain points restricting production efficiency:

e Task scale grows exponentially with fragmented operational status, making it difficult to
achieve global and refined control

e Intertwined and complex cross-business and cross-system dependency relationships result
in highly experience-dependent problem location and low troubleshooting efficiency

e Distributed deployment of execution nodes leads to fragmented status across clusters and
regions, lacking a unified management and monitoring perspective

e Strictly restricted operation windows for core production tasks result in minimal fault
tolerance for O&M operations, which is prone to causing production accidents

e Operational data is scattered across various nodes and modules, lacking standardized
collection and integration, and failing to form a unified basis for analysis and decision-
making

The traditional O&M model dominated by manual inspection and passive response can no longer
match enterprises' core requirements for high stability, high controllability and high efficiency of
production systems. Building an observability system covering the entire scheduling link and
standardized O&M governance capabilities has become an inevitable choice for enterprises.

Design Objectives of the Observability System

WLOADCTL's observability system is highly aligned with the actual production and operation
scenarios of enterprises, with the core objective of building a full-dimensional operational
perception system for the entire lifecycle of scheduling. Through the optimization of technical
architecture and the implementation of functional design, it achieves four core capabilities:

e Real-time visibility of operational status: Global situation at a glance with no perception
blind spots

e Full traceability of scheduling behaviors: Full-process operation traceability for review and
verification
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e Rapid localization of operational anomalies: Accurate identification of problem points to
greatly shorten troubleshooting time

e Analyzable and reviewable operational risks: Mineable historical data to provide data
support for optimization decisions

Through a standardized and unified mechanism for data collection, integration and display, the
platform helps the O&M team break through data silos, accurately grasp the system operational
posture from a global perspective, and realize the automation and intelligence of O&M work.

Full-Dimensional Operational Posture Visualization

WLOADCTL builds an integrated operation management interface to centrally and visually display
the full-dimensional operational status of the scheduling system, achieving "full situation on one
screen, full management on one screen” and greatly improving the efficiency of O&M
operations.

Operational Overview Dashboard

Serving as the main dashboard of system operation, the operational overview interface centrally
presents core key indicators to realize real-time perception of the overall system status:

e Overall system task scale and dynamic change trends

Number of currently running tasks and queued tasks

Task execution success rate, failure rate and month-on-month/year-on-year analysis
Trigger frequency of scheduling rules and peak time periods

Online status and load of all execution nodes

Without switching between multiple systems, O&M personnel can quickly grasp the overall
operational health of the system through a unified interface and timely detect global abnormal
trends.
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Task Operation View

For individual task instances, a visual view of the full-lifecycle operation trajectory is provided
to enable refined control of the task operation process:

e Scheduling trigger time, trigger rules and trigger source
e Scheduling decision logic and basis for result determination
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e Hardware and network environment information of the execution node
e Statistical data and trend of execution time consumption at each task stage
e Full-process execution log records (including key node logs and error logs)

It supports precise query, filtering and in-depth analysis across multiple dimensions such as time
range, business domain, system source and task type, meeting the requirements of refined O&M.

Business Link View

For complex business scenarios involving cross-system and cross-module operations, a visual
business link view based on actual dependency relationships is created to enable full-process
control at the link level:

e [ntuitive display of the hierarchical dependency structure of business links

e Real-time operation status of each node in the link (Running / Succeeded / Failed / Paused)

e Accurate red marking of failed and abnormal nodes for one-click root cause location

e Automatic analysis and visual presentation of the impact scope of abnormal nodes on
upstream and downstream links

It helps O&M personnel quickly navigate complex dependency relationships, accurately locate
abnormal nodes in the link, and significantly shorten the troubleshooting time for cross-business
issues.
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Full-Link Multi-Dimensional Operation Monitoring
System

WLOADCTL builds a full-link, multi-dimensional operation monitoring system covering the
scheduling platform from underlying services to top-level businesses, achieving all-round

monitoring and full indicator coverage, and providing multi-level assurance for the stable
operation of the system.

Platform Operation Monitoring

Focusing on the infrastructure health of the scheduling platform itself, it enables refined
monitoring of underlying services:

e Operation status and port status of core service processes
e CPU, memory, disk and other resource usage of service processes
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e Online/offline status and heartbeat monitoring of all execution nodes and management
nodes
e |Load indicators such as QPS and response time of service processing requests
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Scheduling Operation Monitoring

Focusing on the core scheduling processes, it enables full-process indicator monitoring of
scheduling behaviors:

e Scheduling rule trigger volume, trigger success rate and classification of trigger failure causes

e Scheduling task distribution volume and execution dispatch success rate

e Overall scheduling execution success rate and time-segment/rule-based success rate
analysis

e Distribution characteristics of scheduling failure cases (by rule, by node, by time segment)
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Execution Operation Monitoring

Focusing on the actual task execution phase, it enables full-dimensional monitoring of the
execution process:

e |oad status and threshold alerting for CPU, memory, disk IO and other metrics on each
execution node

e Average execution time, maximum/minimum execution time of tasks, and distribution of
execution time anomalies

e Volume and proportion of task execution failures, as well as classification of failure types
(script errors / insufficient resources / network issues, etc.)

e Node distribution and business domain distribution characteristics of execution anomaly
cases

= Monitor &= Wioritoring; 8 Operation o= Analysis £ Seftings V+

Monitoring Run Moni

™ Graphical o < MainModul - Main mod... c s = @
- B Scheduler Server

© Projects . @ Poc Unstarted + Queuing  Running e Error e Failure o Success e Passes » TrackRunning

Timer Default Group (1/2) Job Nodes: 2 Monitoring Group1 (2/2) Job Nodes

@ Tccs
i POC_Timer18 00:00:00 Trigger every 1 hour 09:30:00 Trigger every 1 hour 09:30:00 Trigger every 1 hour
- © MainModul_exe4
= Jobs ; Cydlic scheduling by time p... Time period MainModul_exe?
© MainModul_exe?
Plugin execution successful Plugin execution successful Plugin execution successful Esfimate next
& CtiNodes © MainModul_exe_1
+ 1@ MainFlow Cyalic scheduling by time poi...
B Messages + LD SubFlow @ success Job Logs
+ [ Stress
= V- . Priority 10
E= Run Moni V+ + @ XNTEST
- Preparation 2026-02-02 05:00:00
[
*+ (9 pd_test Current Start:  2026-02-02 05:00:00
% EventMoni .
+ (@ projectt Current End:  2026-02-02 05:00:01
+ (@ project2 Current Elapsed: 1s
Last Status Success
Avg Start 05:00:00
Avg End 05:00:01

AvgElapsed:  1s

® POC_Timer18 [Running]

Serverside (version 8.0.046) - 10.40.0.144 : 18581 [Started | ¥

Through a multi-dimensional, multi-level monitoring indicator system, the platform achieves 24/7
continuous perception of system operation status, shifting from passive response to proactive
early warning.

Full-Process Log Management and Operation
Auditing

WLOADCTL establishes a standardized, full-process log collection and operation auditing
system that uniformly records all critical behaviors, operations and events during system
operation, enabling traceability of all operations and auditability of all events.

The system automatically collects and centrally stores the following core logs:

e Full records of scheduling rule triggers (including trigger time, trigger conditions and
execution results)

e Full-process logs of task execution (including execution instructions, intermediate output and
result feedback)

e System operation logs (including service start/stop, configuration changes and resource
fluctuations)

e Specialized logs for abnormal events (including anomaly occurrence time, anomaly type,
anomaly details and impact scope)

e O&M operation audit logs (including operator, operation time, operation content and
operation results)
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All logs are collected in a standardized format and stored centrally, supporting long-term
retention (configurable retention cycle) and multi-dimensional historical traceback. They
serve as authentic, complete and verifiable core evidence for root cause analysis of issues,
accountability for production accidents and review of operation strategies.

Intelligent Anomaly Detection and Standardized
O&M Response

WLOADCTL builds an automated and unified anomaly detection and O&M response
mechanism to enable rapid identification, centralized display and efficient handling of anomalies,
significantly improving anomaly resolution efficiency and reducing the impact of production
accidents.

Core capabilities include:

e Automatic marking and classified aggregation of failed scheduling tasks, with real-time push
of anomaly status

e Intelligent perception of task execution anomalies (timeout, errors, insufficient resources,
etc.) without manual inspection

e (Centralized display of all abnormal tasks on a unified interface, including anomaly details,
impact scope and disposal suggestions

e Support for one-click manual intervention on abnormal tasks (re-run, pause, terminate,
configuration modification)

Based on the unified anomaly management view, O&M personnel can quickly complete anomaly
location, analysis and disposal, achieving closed-loop management of the entire process from
problem discovery to problem resolution and greatly shortening the anomaly handling cycle.

Standardized and Systematic O&M Governance
Capability Building

WLOADCTL not only provides observability capabilities, but also deeply empowers enterprises to
build a standardized, implementable and evolvable scheduling O&M governance system,
upgrading O&M work from fragmented operations to systematic management and improving the
overall collaboration efficiency and management capability of the O&M team.

Core supporting capabilities include:

e Granular permission management for multiple roles, supporting collaborative O&M for
developers, testers, O&M personnel, administrators and other roles with clear rights and
responsibilities

e Full recording of all operational configuration changes and policy adjustments, supporting
change traceability and rollback to reduce change risks

e Built-in standardized operational statistical reports, supporting multi-dimensional data
statistics (by business, by node, by time period) with one-click export

e Support for special review and analysis of operational status, with built-in review templates
to optimize scheduling strategies and improve operational efficiency based on historical data

Through standardized O&M processes and tool-based supporting capabilities, the platform helps
enterprises break the experience dependence of O&M work, build a replicable and continuously
evolvable scheduling O&M system, and realize the standardized precipitation of O&M
capabilities.
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With the core objectives of high stability, high controllability and high efficiency for enterprise
production systems, WLOADCTL creates a manageable, controllable and evolvable enterprise-
grade workload operation platform for enterprises by building an observability system
covering the entire scheduling link and full lifecycle and standardized, systematic 0&M
governance capabilities.

In addition to its powerful core scheduling capabilities, the platform builds engineering O&M
capabilities to support the long-term stable operation of large-scale, highly complex production
systems through full-dimensional observability, intelligent monitoring, standardized auditing and
systematic governance. It helps enterprises break through the bottlenecks of traditional O&M,
realize the automation, intelligence and standardization of scheduling O&M work, and provide
a solid and reliable technical support for the continuous and stable operation of enterprise digital
production.

Security, Permissions and Compliance

Security Governance Requirements

In the enterprise informatization system, as the control hub for the operation of business
systems, the scheduling platform undertakes key responsibilities such as batch processing,
business orchestration and automated O&M, and its security is directly related to business
continuity, data security and O&M compliance risks. Various industry regulatory laws and
regulations impose stringent requirements on the security control of enterprise systems. As a
core O&M hub, the security and compliance capabilities of the scheduling platform have become
a core decision-making basis for enterprise selection.

In industries such as finance, manufacturing, energy and information technology, scheduling
systems typically have the following core characteristics, which further amplify the importance of
security control:

e Cross-domain core business coverage: Deep integration with multiple core business
modules such as enterprise ERP, CRM and core trading systems, running through the entire
business process

e Bearing critical business processes: Undertaking core scenarios such as batch transaction
processing, data synchronization and business inspection, directly affecting the normal
operation of businesses

e Automatic control of production systems: Having operation permissions such as
automatic start/stop, parameter configuration and fault recovery in the production
environment, where operational errors or illegal operations will directly cause production
accidents

¢ High-privilege O&M operations: Possessing O&M permissions for core resources such as
servers, databases and application systems, where improper permission control may lead to
data leakage or system paralysis

e Full-process processing of sensitive data: Involving the transmission, processing and
storage of sensitive information such as user privacy data, transaction data and core
commercial secrets, which needs to meet relevant data security compliance requirements

Therefore, an enterprise-grade scheduling platform must be equipped with a comprehensive
security control mechanism, a granular permission management system and full-process
audit capabilities, while adapting to relevant compliance regulatory requirements to ensure
business security, data security and O&M compliance from a technical perspective.
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With more than a decade of deep cultivation in the enterprise-grade scheduling field, WLOADCTL
has built a full-link security governance system around the operation scenarios of enterprise-
grade production systems. Through the triple guarantees of technical compliance, process
compliance and certification compliance, it provides enterprises with a credible, controllable and
auditable workload automation platform.

User System and Identity Management

Identity authentication is the first line of defense for system security. WLOADCTL provides a
unified user management system compliant with international security standards (e.g., ISO
27001), implementing centralized and standardized management of platform access users to
avoid the risk of unauthorized access from the source.

The core supporting capabilities of the platform are as follows, all of which have undergone
rigorous testing and verification:

e Unified user account control: Supports enterprise Single Sign-On (SSO) integration,
enabling unified creation, synchronization and cancellation of accounts to avoid the risks of
"zombie accounts" and "redundant accounts", and adapting to the account management
scenarios of enterprises with multiple branches

e Granular user status management: Supports status control such as account activation,
deactivation, locking (automatic locking after 3 consecutive incorrect password attempts) and
temporary authorization, and allows setting of account validity periods to meet the access
needs of temporary O&M personnel

e Compliant maintenance of user information: Custom configuration of user information
fields is supported, enabling minimal collection, encrypted storage and compliant deletion of
user information in accordance with relevant compliance regulatory requirements to protect
user privacy and security

e Multi-dimensional login authentication control: Supports password authentication
(mandatory verification of password complexity, including uppercase and lowercase letters,
numbers and special characters, with mandatory regular modification), adapting to the
common authentication habits of enterprise users.

Through the unified user system, enterprises can realize the full lifecycle management of platform
access subjects, ensuring that every platform access behavior has a clear identity identifier,
achieving controllable behavior and traceable responsibility, and laying a solid foundation for
subsequent audit compliance.

Permission Model and Access Control

WLOADCTL adopts a role-based permission control mechanism similar to that of the Linux file
system, and combines the principle of least privilege and the principle of separation of duties to
implement granular control of platform resources and operational behaviors, completely avoiding
security risks such as unauthorized operations and misoperations, and adapting to the complex
organizational structure and post setting needs of enterprises.

Role Management

The platform supports a flexible multi-role model, allowing custom roles to be created by
dimensions such as post, function, business domain and branch. Role permissions can be
precisely configured and dynamically adjusted to meet the personalized needs of enterprises in
different industries and of different scales. Typical role examples (custom expandable according
to enterprise needs):
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e System Administrator: Responsible for basic platform configuration, user and role
management, without business operation permissions, ensuring the underlying security of
the system

e 0O&M Administrator: Responsible for daily platform O&M and fault handling, without
permission to modify business configurations and core data, realizing the separation of O&M
and business

e Scheduling Administrator: Responsible for task scheduling strategy configuration and task
orchestration, without permission to operate production data and system parameters,
focusing on core business scheduling

e Business O&M Personnel: Only have task operation and monitoring permissions for
designated business modules, with permission scope strictly limited to job responsibilities

e Read-only Auditor: Only have the permission to view all platform operation and running
logs, without any modification or operation permissions, meeting the needs of internal
audits and external compliance inspections.

Permission Control

The platform supports granular permission control of all resources, with permission granularity
that can be refined to the menu-function-data level, realizing one role per person, one permission per
post. The specific control scope includes:

e Task definition permissions: Control whether users have permissions such as task
creation, modification, deletion and activation/deactivation, which can be precisely assigned
by business module

e Task operation permissions: Control whether users have permissions such as manual task
triggering, termination, retry and batch execution, with additional authorization required for
high-risk operations

e Operation monitoring access permissions: Control whether users have the permission to
view monitoring data such as task operation status, logs and alarm information, which can
be assigned according to the data sensitivity level

e O&M management permissions: Control whether users have O&M operation permissions
such as node management, resource monitoring and system backup/restore, with core O&M
permissions only open to core administrators.

Through the dynamic binding mechanism of roles and permissions, enterprises can quickly adjust
user permissions according to organizational structure changes, personnel changes and other
situations, ensuring the real-time compliance of permission allocation, while avoiding security
risks caused by excessive or overlapping permissions. This mechanism has been verified through
actual business scenarios.

Operational Security Control Mechanism

At the system operation level, WLOADCTL builds a triple security control mechanism of prevention
in advance, control in the event and traceability afterwards. Combined with the high availability and
high security requirements of enterprise production environments, it ensures the full-process
controllability of the platform operation process and prevents irreversible impacts on production
systems caused by illegal operations and misoperations.

Core operational security control capabilities include:

e Permission verification for critical operations: For critical operations such as batch task
deletion, batch scheduling strategy modification and system parameter changes, permission
verification (role permissions) is performed, and operations cannot be executed without
complete authorization
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e Secondary confirmation for high-risk operations: For high-risk operations such as task
termination in the production environment, node offline and data cleaning tasks, mandatory
secondary confirmation (dual review) is required, and alarm notifications are sent to
administrators in real time

e Task execution behavior control: Supports a whitelist mechanism for task execution, only
allowing authorized nodes, accounts and applications to execute tasks, and prohibiting
access by unauthorized nodes and execution of illegal tasks

e Execution node access control: Encrypted channels (TCP/IP) are used to realize
communication between the platform and execution nodes. Node access requires identity
authentication and permission verification to prevent illegal intrusion and control of nodes

e System interface access verification: Unified management of open platform interfaces
(APIs) is supported, with interface key authentication and IP whitelist restrictions. All
interface call behaviors are logged to prevent abuse and illegal calls of interfaces.

In addition, the platform supports real-time monitoring of operational status and automatic
anomaly blocking functions. When illegal operations, permission anomalies, abnormal interface
calls and other situations are detected, it can be set to automatically block operations and trigger
multi-level alarms (email, SMS, etc.), ensuring that security risks are discovered and handled in a
timely manner.

Operation Auditing and Operational Traceability

Auditability and traceability are essential core capabilities of enterprise systems. WLOADCTL
provides a complete operation auditing and operational traceability mechanism compliant with
relevant compliance standards, performing full recording, unified storage and long-term retention
of all critical operations and operational behaviors of the platform to ensure that every behavior
is traceable and verifiable.

User Operation Auditing

The platform performs granular audit recording of all user operation behaviors. Audit logs include
six core elements: operator, operation time, operation IP, operation content, operation result and
associated resources, which are non-tamperable and non-deletable. The specific audit scope
includes:

e User login behavior: Records login account, login time, login IP, login method, login result
(success/failure), failure reason, etc., supporting the identification of abnormal login
behaviors (e.g., remote login, frequent login failures)

e Task creation and modification: Records the creator/modifier, time, content (comparison
before/after modification), associated business modules, etc., of tasks to ensure the full
traceability of the task lifecycle

e Scheduling strategy changes: Records the modifier, modification time, modification
content, effective scope, etc., of scheduling strategies, supporting rollback of strategy
changes and viewing of historical versions

e Permission configuration changes: Records the assigner/adjuster, time, permission
content (added/deleted permissions), associated roles, etc., of user permissions to meet the
needs of permission change auditing

e System parameter changes: Records the modifier, time, values before/after modification,
modification reason, etc., of system parameters, with additional approval and auditing
required for core parameter changes.
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Operational Behavior Auditing

The platform performs real-time recording of the full-process behaviors of scheduling operation,
forming a complete operational trajectory to provide core basis for fault troubleshooting and
compliance auditing. The specific recording scope includes:

e Scheduling trigger records: Records scheduling trigger time, trigger method
(scheduled/manual/dependency trigger), triggerer, trigger conditions, etc.

e Task execution records: Records task execution node, execution account, execution time,
execution duration, execution status, etc., supporting real-time viewing of task execution
logs

e Execution result records: Records task execution success/failure results, failure reasons,
anomaly information, retry times, etc., providing a basis for fault review

e Abnormal event records: Records the occurrence time, processor, processing result, etc., of
events such as system anomalies, permission anomalies, task anomalies and interface
anomalies.

All audit logs are stored in an encrypted manner, supporting fast retrieval by multiple dimensions
such as user, time, operation type and resource type. The log retention time can be custom
configured (meeting relevant compliance requirements), and log export (Excel format) is also
supported for the convenience of internal audits and inspections by external regulatory
authorities.

WLOADCTL always puts the business continuity and compliance security of users in the first place.
Through the dual guarantees of technology and services, it provides stable and reliable
scheduling platform support for enterprises in multiple industries, and has won high recognition
and trust from users.

Deployment and Delivery Modes

In enterprise-grade production environments, scheduling platforms (e.g., WLOADCTL) are usually
regarded as infrastructure-level systems and deployed in data centers or private clouds. Whether
deployed on a single machine or in a distributed manner, its underlying architecture needs to
follow a set of general deployment requirements and network architecture standards to
ensure the stability and security of the platform.

Deployment Requirements and Network
Architecture

The deployment architecture of an enterprise-grade scheduling platform needs to meet the
following core requirements:

e Long-term stable operation: The system must have high reliability to support continuous
business scheduling.

e Scalable business scale: The scheduling platform must support seamless capacity
expansion as the enterprise business grows.

e Multi-system compatibility: Ability to adapt to different business systems and data sources
within the enterprise.

e Cross-network support: Support for task scheduling across regions and network zones.

e 0O&M friendliness: Simplified management, supporting efficient upgrade and maintenance.

To meet the above requirements, WLOADCTL supports a variety of network deployment
topologies:

e Single data center deployment: Suitable for centralized business architectures.
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e Multi-business zone deployment: Applicable to independent deployment of different
business lines within large enterprises.
e Cross-network zone deployment: Supports distributed access across regions and network

segments.

e Cross-system boundary deployment: Compatible with system access across different
network security zones.

e Network isolation strategy: Ensures the security of the production network by isolating the
Scheduling Control Layer and the Execution Layer (Worker/Agent).

Based on the above unified deployment requirements and network architecture, WLOADCTL
provides three mainstream deployment solutions for enterprises to help them calmly respond to
different development stages.

Standalone Deployment Distributed Deployment High Availability Deployment
Admin Designer Monitor Admin Designer Monitor Admin Designer Monitor
= =
= =

Server
(Standby Service)

Server
(Primary Service)

Server

Server

(Schedule Service)

(Schedule Service) | | .

MAgent3

MAgent1
MAgent2 MAgent2 & & & o i

Standalone Deployment Solution

Target Positioning

The standalone deployment solution is mainly positioned to address the initial verification and
project-level application of enterprise scheduling needs.

e Rapid Verification: Aims to quickly solve scheduling technical problems, verify system
feasibility, and lay a technical foundation for subsequent large-scale deployment (such as
transition to distributed deployment).

e Small-Scale Scenarios: Targets independent needs of single projects or single systems (e.g.,
batch processing needs of specific business systems), focusing on the efficient operation of
single-point businesses rather than global management.

Architectural Advantages

This model adopts a lightweight design, with core advantages lying in the simplicity of deployment
and O&M.

e Convenient Deployment and Low Cost: Simple and flexible architecture, short deployment
cycle, fast startup, relatively low personnel organization and hardware investment, and low
maintenance cost.
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¢ Independent Security: Each system has an independent scheduling service without mutual
interference. Core business systems and management systems can be deployed separately,
avoiding chain failures caused by scheduling problems, and providing high security and
stability.

Architectural Limitations

Despite simple deployment, it has obvious shortcomings in global management and cross-system
collaboration.

e Lack of Unified Management and Control: Due to separate deployment of each system, it
is impossible to uniformly monitor the status of all systems. O&M personnel need to log in
to multiple nodes to view information, resulting in low efficiency.

e Difficult Collaboration and Scheduling: Cross-system business dependencies cannot be
managed through internal scheduling and need to rely on external event transmission. This
makes it difficult to grasp the overall batch processing time window and achieve refined
cross-system scheduling optimization.

Deployment Requirements

Operating

Purpose Memory CPU Disk Port Quantity Remarks
System
Scheduling .
) Linux 5.4+ )
Service ) 16G 8C 200G 18581 1 unit -
64-bit
Node
JDK 17
Web ) version,
o Linux 5.4+ )
Application 64-bit 8G 4Cc 200G 8088 1 unit reusable
Server server

environment

Access
application
Desktop 8G ac 100G ) N units serV|c§ port
0sS 8080 via
webkit
browser

Client

Distributed Deployment Solution

Target Positioning

The core positioning of the distributed deployment solution is to solve the scalability and
manageability problems faced by enterprise-level medium and large-scale businesses in large-
scale operations.

e Large-Scale Expansion: Respond to the continuous growth of enterprise business scale and
meet the needs of high-concurrency scheduling and large-scale batch processing.

e Unified Management: Establish enterprise-wide standards (including scheduling technical
specifications, monitoring views, message alerts, and O&M management) to achieve
centralized control of systems within the global scope.

e Complex Business Adaptation: Solve task orchestration and execution problems in multi-
system scheduling management and complex business link scenarios.
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Architectural Advantages

This architecture fully leverages the characteristics of distributed technology and has the
following advantages:

e Strong Horizontal Scalability: Core components (scheduling control, orchestration
management, execution agent, O&M management) are split into clusters by function for
deployment. As business needs grow, horizontal expansion can be achieved by adding
nodes, with almost no hard upper limit.

e Unified Scheduling and 0&M Platform: Establish enterprise-level scheduling specifications
through unified scheduling technology, monitoring views, and message alert systems. This
unity greatly simplifies global operations such as version updates, upgrades, shutdowns,
and restarts, improving O&M efficiency.

e High Reliability: Task execution is shared among multiple agent nodes, avoiding single
points of failure. The cluster architecture helps achieve fault tolerance and load balancing,
supporting the high stability requirements of enterprise production environments.

Architectural Limitations

Despite obvious advantages, this architecture has certain limitations in implementation and O&M:

¢ High Implementation Complexity: Project implementation requires unified consideration
of overall technical standards and architectural design, involving the integration and
coordination of multiple services. This results in a longer implementation cycle and higher
requirements for the technical team's capabilities.

e Management and O&M Burden: Although it aims for unified management, managing
distributed clusters (including network communication, node health checks, load balancing,
etc.) is inherently much more complex than monolithic architecture.

e Hardware and Network Dependence: It requires a sound network environment and
sufficient hardware resources to support cluster operation. Network fluctuations or
hardware failures may directly affect scheduling accuracy and task execution stability.

Deployment Requirements
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Operating

Purpose Memory CPU Disk Port Quantity Remarks
System
Scheduli
neduling  linux 5.4+ _
Service ) 16G 16C 500G 18581 1 unit -
64-bit
Node
Web. . Linux 5.4+ . JDK 17 version,
Application 64-bit 16G 8C 500G 8088 1 unit reusable server
Server environment
Network
Job ' Linux 5.4+ . |n.tercommun|cat|on
Execution 64-bit -- -- -- 18589 n units with server,
Node reusable existing
task host resources
Not required if
Database Ui v q q d dat
Service L. 16G 8C 10006 3306 1 unit advanced data
64-bit analysis functions
Node
are not needed
Access application
Desktop bp

Client oS 16G 8C 100G - n units service port 8080
via webkit browser

High-Availability Deployment Solution
Target Positioning

The core positioning of the high-availability deployment mode is to solve business continuity
and extreme fault tolerance problems.

e Ultimate Reliability: For critical business scenarios with extremely high requirements for
system stability (such as core financial systems), the goal is to eliminate single points of
failure and ensure the continuous operation of the scheduling platform.

e Disaster Recovery Backup: It not only has fault tolerance capabilities within the system but
also cross-regional disaster recovery capabilities (such as "two places and three centers")
to respond to sudden physical disasters.

e Large-Scale and High Performance: It supports both horizontal expansion (to cope with
business scale growth) and vertical expansion (to improve single-system performance),
suitable for the construction of enterprise-level unified scheduling platforms.

Architectural Advantages

This architecture emphasizes redundancy andrapid recovery in design, with the following
advantages:

¢ No Single Point of Failure: Scheduling control services, orchestration management services,
and O&M management services are all deployed in hot standby mode. Even if the primary
node fails, the standby node can automatically take over business to ensure continuous
platform availability.

e Rapid Fault Tolerance: The execution agent layer is deployed as a multi-node cluster with
high fault tolerance. When an execution node is abnormal, tasks can be quickly switched to
other healthy nodes for execution.

e Disaster Recovery Capability: This architecture supports the "two places and three centers"
disaster recovery mechanism, which means that when a regional center fails, other regional
centers can take over business to ensure continuous business operation.
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e Flexible Switching: Realize access distribution and fault isolation through load balancing
mechanisms, supporting online switching of services and rapid recovery of faulty nodes.

Architectural Limitations

Despite its outstanding performance in reliability, this architecture also brings significant
challenges in resources and management:

e High Resource Consumption: To achieve multi-node redundancy and disaster recovery, it is
necessary to increase server resources exponentially (hardware procurement, network
bandwidth), which places high requirements on the enterprise's hardware resources.

e High Cost: Not only is the hardware cost high (multi-node deployment, cross-regional
disaster recovery), but the O&M cost also increases accordingly, requiring more resources to
manage and maintain these nodes.

e Long Implementation Cycle: Compared with the standalone deployment which can be
"completed in one day", high-availability deployment involves multi-node networking, load
balancing configuration, disaster recovery data synchronization, etc., usually
requiringseveral weeks of planning and implementation.

Deployment Requirements

Operating

Purpose Memory CPU Disk Port Quantity Remarks
System
Scheduling Standby machine is
. . m .
Service L|nu>.<54 16G 16C 500G 18581 1 unit physically geparated
Node 64-bit from the primary
(Primary) server
Scheduling Standby machine is
. . m .
Service L|nu>.<54 16G 16C 500G 18581 1 unit physically geparated
Node 64-bit from the primary
(Standby) server
Web Provides JDK 17
I . m ion,
Application L|nu>.<54 16G sc 500G 8088 1 unit ve.rS|on reusable
Server 64-bit primary server
(Primary) environment
Web Provides JDK 17
Applicati Li 5.4+ ion, bl
pplication |nu>.< 16G 8c 500G 8088 1 unit version, reusable
Server 64-bit standby server
(Standby) environment
Network
intercommunication
Job . Linux 5.4+ ) WIFh
Execution 64-bit - - - 18589 n units primary/standby
Node servers, reusable
existing task host
resources
Data.base Linux 5.4+ . Supports ac.ivanced
Service 64-bit 16G 8C 1000G 3306 2 units data analysis
Node functions (optional)
Access application
Desktop

Client oS 16G 8C 100G - n units service port 8080
via webkit browser


af://n2459
af://n2468
af://n2542

Implementation and Launch Process

WLOADCTL provides a standardized implementation process, aiming to ensure the smooth
launch of the system, reduce risks, and ensure the smooth connection of each stage.

Launch Workflow Diagram
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Environment Preparation Phase

In this phase, you need to complete the construction of infrastructure and capacity evaluation.
WLOADCTL will help you accurately model the scheduling task scale, execution node scale,
concurrent scheduling capability and storage capacity, ensuring that resource configuration is
neither redundant nor able to withstand business peaks.

Core Deliverables: Hardware and network infrastructure list; Resource evaluation report
(capacity planning document).

System Deployment Phase

Safely introduce the core system functions into the target environment. This phase involves the
installation of applications, deployment of databases and configuration of dependent services to
ensure all components can run normally on the target machines.

Core Deliverables: Environment with successfully installed system; Basic services (core
scheduling service, application service, etc.) started normally.

Basic Configuration Phase

Set the basic operating parameters of the system. This phase includes the initial configuration of
system parameters, assignment of user roles and permissions, and preliminary setting of log and
monitoring strategies, laying a safe and compliant foundation for business access.

Core Deliverables: Configuration files for scheduling core and application services; O&M
management accounts and security policies.
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Business Access Phase

Connect specific business scenarios or data sources. You need to connect to external systems
according to business processes, configure business interfaces, and map functional tasks in the
system to realize automated scheduling of business logic.

Core Deliverables: Business process diagrams; APl interface and data source configurations.

Trial Operation Phase

Conduct actual operation drills in a controlled environment. This phase is equivalent to a
"rehearsal". You need to simulate real business scenarios, monitor system performance, collect
potential problems and fix them.

Core Deliverables: System performance report; Problem repair list.

Formal Production Phase

The system is officially launched and put into operation. After switching to the production
environment, the system will bear real business traffic. You need to enable full monitoring and
alarm mechanisms to ensure the system can respond quickly when abnormalities occur.

Core Deliverables: Launch report; O&M delivery manual.

By following the above standardized process, WLOADCTL can help enterprises ensure the
efficiency and reliability of system deployment. It particularly emphasizes conducting strict
integration tests during the joint commissioning and verification phase, and careful rehearsals
during the trial operation phase to identify and solve potential problems.

O&M Handover and Continuous Operation

To ensure the system can run stably and have self-maintenance capabilities after going online,
WLOADCTL will implement a strict O&M handover process after delivery and provide continuous
operation support.

Complete Delivery Document System

We will deliver a systematic and standardized set of documents covering all dimensions of
platform O&M:

e 0O&M Manual: Detailed records of system architecture, core configuration parameters and
best O&M practices, serving as the "bible" for long-term operation.

e Deployment Document: Provides standardized environment construction and deployment
guidelines to ensure the rapid landing of the platform in the enterprise intranet.

e Operation Specifications: Formulates standard business operation processes to help the
team avoid the risk of misoperations and reduce failure rates.

Professional O&M Training Support

Documents alone cannot solve all problems. WLOADCTL will provide special training for the
enterprise O&M team:

e Function Familiarization: Enable team members to fully understand the core functions and
modules of the platform through training.

e Practical Drills: Explain the troubleshooting and handling methods of common faults
combined with cases.
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e Security Management: Impart precautions and compliance requirements for platform
security O&M.

Goals and Effects

Through the above handover and support measures, our goal is to enable enterprises to achieve:

¢ Independent Management: The enterprise team can independently manage the platform,
reducing third-party service costs.

e Long-Term Stability: Establish a sound O&M system to ensure the long-term operation
safety and stability of the system after going online.

WLOADCTL provides a variety of implementation architecture solutions from standalone
deployment to high-availability deployment, which can adapt to the actual environments of
enterprises of different sizes. Through standardized implementation processes and O&M delivery
systems, the platform can be quickly, safely and stably landed in the enterprise production
environment, becoming a stable operation hub of the enterprise-level workload automation
platform.

Typical Application Scenarios and
Customer Practices

Overview of Enterprise-Grade Scheduling Platform
Applications

In the enterprise digital architecture, as the core infrastructure, the scheduling platform
undertakes the core responsibilities of automated operation of enterprise-wide business systems,
cross-scenario task orchestration and full-process O&M control, and is a key carrier for realizing
enterprise workload automation.

WLOADCTL has been successfully implemented in the core production systems of multiple
industries such as finance, insurance, securities, manufacturing and data services, stably
supporting the automated execution of key business processes in various industries. Typical
standardized application scenarios include:

e Construction of enterprise unified scheduling platform
e Full-link task scheduling of data platform

e (Core business scheduling of transaction system

e Periodic task scheduling at fixed time and frequency

e Automation of enterprise daily O&M monitoring

e High-frequency R&D test task scheduling

Each scenario is accompanied by real enterprise-level customer practice cases, intuitively
presenting the platform's landing capabilities and operation effects in the actual production
environment.

Unified Scheduling Platform

During the digital construction of large enterprises, the parallel operation of multiple scheduling
systems is likely to cause problems such as decentralized management, high O&M costs and low
business link collaboration efficiency, which become pain points for enterprise automated
operations.
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WLOADCTL helps enterprises build an integrated unified scheduling platform, realizing
centralized management of cross-system and multi-type tasks, standardized and unified
configuration of scheduling strategies, and global centralized monitoring of operation status,
breaking the data island of scheduling systems.

Customer Practice: A Large Bank

In the process of digital transformation, the bank completed the integration of multiple sets of
heterogeneous scheduling systems internally based on WLOADCTL, building an enterprise-level
unified scheduling platform. The core landing contents include:

Centralized management and scheduling of core batch processing tasks across the bank
Unified visual orchestration of complex business links across business lines

Global centralized monitoring of task operation status across the entire platform
Standardized and normalized governance of scheduling O&M processes

Pre-production Post-production

Credit Daily Batch Process

; BANK-WIDE ONE-CLICK BATCH PROCESSING WORKFLOW
Core End-of-Day Batch:Process

Start polling
at:30A

Accounting iEnd-of—Day Batch b -

Application Effects

The unified scheduling platform has become the automation hub for the bank's digital
operations, stably supporting the automated execution of core financial businesses such as
accounting processing, fund settlement and business report generation on a 24/7 basis. It has
significantly improved scheduling management efficiency and reduced cross-system O&M costs.

Data Project Scheduling

Enterprise data platforms (including data warehouses, data lakes, analysis platforms, etc.) are
required to process massive batch tasks covering the full lifecycle of data collection, cleaning,
transformation, processing and analysis. Characterized by a large task volume and complex
dependency relationships, these platforms have extremely high requirements for scheduling
stability and orchestration capabilities.

WLOADCTL provides centralized management of all tasks and intelligent orchestration of complex
dependencies for enterprise data platforms, enabling automated operation and visual
management and control of the entire data processing process.
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Customer Practice: A Large Insurance Company

In the construction of its enterprise-level data platform, the insurance company adopted
WLOADCTL to implement full-link task scheduling and management for its data warehouse and
business intelligence analysis platform. The core implementation deliverables include:

e Unified scheduling and management of massive batch data processing tasks

e Standardized and centralized management of cross-stage data dependency relationships

e Visual monitoring and traceability of the execution status of full-process scheduling

e Automated operation assurance for data processing links to ensure the continuity of data
flow
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Application Effects

It has realized the automated and standardized operation of the entire data processing process of
the insurance company, greatly improved the processing efficiency and data quality of the data
platform, significantly reduced the manual O&M costs of the data link, and provided efficient data
support for the enterprise's business analysis and precision marketing.

Transaction Project Scheduling

Financial transaction systems feature complex business links, high real-time requirements and
strict data consistency demands. Their batch processing tasks such as clearing and settlement as
well as risk control calculation must strictly follow time windows and execution rules, imposing
stringent requirements on the reliability and timeliness of scheduling systems.

Targeting the characteristics of transaction systems, WLOADCTL enables precise triggering of
transaction-related tasks and management of complex dependencies, ensuring the stable and
continuous operation of core transaction business systems.

Customer Practice: A Large Securities Company

The securities company deployed WLOADCTL in its core transaction clearing and risk control
management systems to realize the automated scheduling of transaction-related tasks. The core
implementation contents include:

e Unified scheduling of core tasks such as securities transaction clearing and settlement, risk
control indicator calculation and business report generation
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e 24/7 stable support for the automated operation of the securities transaction system to
meet the timeliness requirements of transaction business

e Provision of rapid positioning capability for abnormal task operation and a flexible manual
O&M intervention mechanism

e Guarantee of the accuracy and consistency of transaction data processing in compliance
with the regulatory requirements of the financial industry

=16
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Application Effects

It has realized the automated and standardized operation of the core supporting tasks of
securities transactions, accurately meeting the time window requirements of transaction
business, effectively ensuring the continuous execution of key transaction business, greatly
reducing the risk of transaction process interruption and improving the operational stability of
the transaction system.

Scheduling of Periodic Tasks at Fixed Time and
Frequency

There are a large number of periodic tasks in the enterprise production and operation system,
such as daily batch processing, monthly closing accounting, automatic generation of business
reports, and regular system inspection. Such tasks have fixed execution rules and clear
frequencies. Manual triggering is prone to omissions and delays, while decentralized scheduling
makes unified management difficult.

WLOADCTL provides standardized and highly reliable unified time scheduling capabilities,
realizing the centralized management and automated triggering of various periodic tasks at fixed
time and frequency, and avoiding potential risks of manual operation and decentralized
scheduling.
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Customer Practice: A Large Manufacturing Enterprise

In the process of smart factory construction, this manufacturing enterprise realized the
automated scheduling of periodic tasks at fixed time and frequency in the production link based
on WLOADCTL. The core implementation contents include:

e Automated triggering and operation of daily production plan execution tasks in the factory

e (Centralized management of periodic tasks such as production material scheduling and
inventory management

e Automatic generation and push of production data collection, analysis and production
reports

e Unified orchestration and scheduling of periodic tasks across production, warehousing and
logistics systems

Application Effects

It has realized the automated and standardized operation of production-related periodic tasks in
the manufacturing enterprise, effectively avoided errors and delays in manual scheduling,
significantly reduced the manual management costs in the production link, and improved the
operational efficiency of the smart factory.

Daily O&M Monitoring and Automation

In a complex enterprise IT environment, the O&M team needs to monitor multiple business
systems at the same time, perform regular system inspections, and handle various operational
abnormalities in a timely manner. The manual O&M mode is inefficient and slow in response,
which is difficult to meet the requirements of enterprise digital operations.

WLOADCTL helps enterprises build an O&M automation system, realize the automated execution
of daily O&M tasks, the rapid positioning of system abnormalities and the unified processing of
abnormal tasks, and improve O&M efficiency and response speed.
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Customer Practice: A Large Data Service Provider

This data service provider offers professional data processing services to customers across
various industries and built an enterprise-level O&M automation system based on WLOADCTL.
The core implementation contents include:

e Automated execution of daily O&M tasks for servers, databases, application systems and
other infrastructure

e Automated implementation of full-platform processes such as system status inspection and
log analysis

e Unified and centralized display and standardized processing of all types of abnormally
running tasks

e |solated scheduling and stable operation guarantee for multi-tenant data processing tasks

Application Effects

The service provider has achieved a significant improvement in O&M efficiency and a substantial
reduction in overall O&M costs. Meanwhile, it has realized the highly reliable operation of multi-
tenant data tasks, ensuring the service quality and stability for customers in various industries.

WLOADCTL has been successfully implemented in the core production systems of multiple
industries including finance, insurance, securities, manufacturing and data services, covering a
variety of typical application scenarios such as enterprise unified scheduling platform
construction, full-link scheduling of data platforms, core business scheduling of transaction
systems, periodic task scheduling, O&M automation and test automation. Verified through long-
term production operation by leading enterprises in various industries, WLOADCTL has formed a
mature, reliable and implementable enterprise-level workload automation solution, which can
fully meet the automated operation needs of enterprises in different industries and provide solid
automated technical support for enterprise digital transformation.
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Service System and Product Roadmap

Overview of Enterprise-Grade Service System

In the enterprise production environment, the scheduling platform is not only a core carrier for
core task scheduling and business link management, but also a key infrastructure for enterprises
to realize automated O&M guarantee and support the continuous and stable operation of
businesses.

WLOADCTL has built a full-lifecycle systematic enterprise-grade service system, providing
professional support for the entire process of platform deployment, daily O&M, fault handling
and capability upgrading, to ensure that enterprises can run the platform in a safe, stable and
long-term effective manner and give full play to the core value of automated scheduling.

Service Content and Guarantee Capabilities

Service Level Agreement (SLA)

WLOADCTL has formulated a clear and implementable Service Level Agreement, ensuring the
steady progress of enterprises' key businesses from core service operation to the entire task
execution process. The commitments cover the core dimensions as follows:

Availability guarantee for core platform services

e Success rate guarantee for enterprise key task scheduling

e Response time guarantee for core system operations

e Response time limit guarantee for fault classification processing
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Problem
Level

Level 1

Level 2

Level 3

Problem Type

1. The entire system is
paralyzed or its performance is
severely degraded, making core
scheduling work impossible;2.
Core system functions fail,
affecting the enterprise's core
business services with urgent
time requirements;3.
Unresolved Level 2 problems
within the agreed resolution
time are automatically
upgraded to Level 1.

1. Non-core system functions
are unavailable or
malfunctioning, without
affecting the enterprise's core
business services with urgent
time requirements;2. System
performance degradation is
clearly perceptible to users, but
core business processes can
continue to run;3. Faults have
been avoided through
temporary solutions but not
fundamentally resolved, with
risks of recurrence or high-
frequency occurrence;4. The
system has text/interface errors
that may mislead operations or
negatively impact the
enterprise's brand image;5.
Unresolved Level 3 problems
within the agreed resolution
time are automatically
upgraded to Level 2.

1. Partial system functions are
unavailable or malfunctioning,
with low-risk avoidance
solutions and no interruption to
core business processes;2. The
system has text/interface errors
with no risk of operational
misguidance and no impact on
the enterprise's brand image.

Response
Time

15
minutes

15
minutes

15
minutes

Resolution
Time

30 minutes

2 hours

1 working
day

Feedback
Mechanism

Synchronize
processing
progress or
results
every 15
minutes

Synchronize
processing
progress or
results
every 1
hour

Synchronize
processing
progress or
results
every 0.5
working
days



The standardized SLA indicators and hierarchical processing mechanism enable enterprises to
clearly perceive the platform's operation guarantee capabilities, define the response and
execution standards for O&M services, and realize the standardization and high efficiency of fault
handling.

Operation Guarantee

To meet the high stability requirements of enterprise production environments, WLOADCTL has
built a full-dimensional and regular operation guarantee system to provide continuous support
for the stable operation of the platform. The core contents include:

e 24/7 exclusive support for platform operation monitoring and anomaly alerting

e Real-time monitoring of abnormalities throughout the execution process of enterprise core
tasks

e Regular inspection of the operation status of all core platform components

e Aunified collection and hierarchical processing mechanism for cross-scenario abnormal
events

Through the full-process and standardized operation guarantee system, early detection and rapid
handling of platform abnormalities are realized, the risk of business interruption is reduced from
the source, and the continuity of the enterprise's automated scheduling link is guaranteed.

Technical Support and Knowledge Acquisition

WLOADCTL has built a comprehensive technical support and knowledge delivery system to realize
full-process capability empowerment from platform deployment to daily O&M. The core contents
include:

e Customized guidance on system installation, deployment and environment adaptation

e Systematic O&M operation manuals, product documents and best practice guidelines
Targeted technical training and sharing of enterprise scenario-based practical experience
24/7 daily technical consultation and rapid problem response

If you need technical support, consultation, or license authorization, please contact us through
the following channels:

e General Inquiries & License Services: service@wloadctl.com
e Technical Support: support@wloadctl.com
e Microsoft Teams: Search for kitleer@gmail.com to connect directly with our team.

Through professional knowledge output and full-cycle technical support, the enterprise's O&M
team is helped to master platform use and management capabilities quickly and efficiently,
realizing the long-term and sustainable independent operation of the platform.

Product Roadmap

The WLOADCTL product roadmap follows the core principles of steady iteration and value
orientation, taking the actual business needs of enterprises as the starting point and
continuously polishing product capabilities. It aims to continuously improve the enterprise-
level scheduling core capabilities and the full-process O&M experience, providing continuous
support for the automated development of enterprises.

Product iteration will advance in an orderly manner around the following core dimensions:

e Architecture Optimization: Continuously upgrade distributed deployment capabilities and
further strengthen the system's high availability and elastic expansion features
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Scheduling Capability Enhancement: Iteratively optimize the core scheduling algorithm to
improve the efficiency and stability of large-scale task orchestration and execution

0&M Governance Capability: Continuously improve the full-dimensional monitoring,
intelligent alerting and refined auditing mechanisms to strengthen O&M control capabilities
User Experience Optimization: Upgrade the console interaction logic to improve the
visualization and operational convenience of the entire task lifecycle

Industry Adaptation: Deeply integrate the business characteristics of various industries and
support more industry standard scenarios and standardized business processes
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