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Challenge
• Hundreds of thousands of irregular control points.
• System is required to work properly for several days.
• The construction period of the project is very long, and the demands are changing over time 

in many fields.
• The control system needs to adapt quickly to those changes and expanding demands.
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Our work
• We have abstracted the common requirements of monitoring, 

control, data acquisition and storage of the control system.
• We are developing a distributed, hierarchical, object-oriented 

control software framework called iCOFFEE.
 Implement device library(software device library, domain algorithm library, control 

flow library).
 Provide a friendly GUI for the operators.

……

Gain demand

基于设备服务的控制系统

(增加：算法+流程+GUI）

设备服务

模型
多种调用

方式
松耦合

位置

透明性
标准化

封装

软件复用
屏蔽

实现细节

同步 异步 事件

平台无关实现无关

数据类型：Scalar Spectrum Image

设备状态：14种状态 ON OFF等

接口类型：Command，Attribute，Property

设备服务元模型

设备服务

元模型

设备服务内核

属性列表 attribute-list

命令列表 command-list

ON

OFF 

MOVING

Properties 

Commands

设备对象的抽象和定义

Attributes

States

RelativeMove

AbsoluteMove

MoveToPositive

MoveToNegative

MoveToReference

Stop

PowerOn

PowerOff

Reset

INIT

FAULT

ALARM

Position

NegativeLimit

PositiveLimit

PlcName

Description

设备服务抽象模型

设计 框架代码生成

设备服务实现

平台及硬件的相关性实现，用户完成

StepMotor Class

Commands Attributes

Generic Specifics Generic Specifics

Init

State

Status

Stop

PowerOn

PowerOff

...

Position

...

硬件/软件控制代码

自动代码

生成器

▪▪▪

简单设备 复杂设备/系统级设备 算法

编程实现

实例化

被控对象设备服务化

物理世界

设备服务

资源池

DS

Motor1,2,3

DS
Motor4,5,6,7,8

DS

Motor9,10

▪▪▪

DS
CCD-DH1,2

DS
CCD-DH3,4,5,6

DS

CCD-FT8,9,10

▪▪▪

DS

DS

DS

▪▪▪

DS

DS

DS

▪▪▪

▪▪▪

▪▪▪

▪▪▪

被控对象抽象化

调用方式：设备服务名称.属性/命令（参数）

AWG

OCS

CCD

StepMoter

StepMoter

StepMoter

StepMoter

M42

 

y= f(x)

Design & modeling

对象

集合

Visualization model

 Graphical component
 Data component

 ……

Public service

Data collection and analysis

iCOFFEE control software framework

A
s
s
e
m
b
le
d

Device model

 Software device 
library

 Domain algorithm 
library

 Control flow library
 ……

System 
service

Tango/Thrift

Physics 
device

Device 
service

Tango/Thrift

Integration 
control

Distributed control system



17th Biennial International Conference on Accelerator
and Large Experimental Physics Control Systems

New York, NY | October 5-11
Brookhaven National Laboratory 

Conclusion

• The construction of the iCOFFEE incorporates many of the latest advances in 
distributed computing and object-oriented software technology. The primary 
goals of the design are to provide an open, extensible, and reliable architecture 
that can be used by many entities and provide long-term maintenance and 
upgrades. The original intention of the design was to reuse the software and 
quickly build the application software.

• Based on the framework of Tango and Thrift, the framework uses the factory 
architecture and component technology to reuse the software at a higher level, 
and build a big data analysis platform based on data collection.


