EDOC015

EUROGAM PROJECT

NSF DA

T

A A

CQUISITION SYSTEM

The Eurogam Data Acquisition System

An Overview

Edition 1.1

Fe brua ry 1990

NSF Softw a re Systems Group

UK Science and Engineering Resear ch Council

Dar esbury Laboratory

Overview of the Eurogam Data

Acquisition System

V Puc knell

Edition 1.1

F ebruary 1990

1 Introduction

The data acquisition and analysis system for Eurogam is divided into

a num ber of component sub-systems as described in the block diagram.

Each sub-system is a logical component which performs a self contained

function but does not necessarily by itself equate to a physical hardware

component. Each sub-system has a well de�ned function described brie y

in this document. F urther documents de�ne in detail the speci�cation of

each sub-system and the software protoco ls which describe its external

interface.

As long as the external interface is maintained any particular sub-

system can be developed to take advan tage of changes in technology with-

out e�ecting other sub-systems. In some cases a num ber of implemen ta-

tions of a particular sub-system may exist to suit the local requiremen ts

of a given laboratory. As long as the speci�cation of the sub-system is

fully suppo rted and the external inte rface maintained then all other sub-

systems will function without the need for alteration.

This approach allows a very exible system to be produced which

can respond to the changing requiremen ts of the experimental program

and take adv antage where appropiate of changing technologies both with

minimal impact on the system as a whole. In addition v ariations on the

system can be easily implemen ted as required by the host laborato ries and

the Unive rsity collaborators. It should be noted that the latter will each

require implemen tations of a subset of the system for data analysis.

In keeping with the nature of the general system approach the func-

tion of speci�c sub-systems make no statement about implemen tation or

hardware. The block diagram shows the component sub-systems and the

direction of control paths linking the sub-systems. Data may ow in ei-

ther direction on a sub-system link but control is only in the direction

indicated.

2 The Sub-Systems

2.1 The Even t Builder [1]

This sub-system receive s data from the front-end electronics, constructs

complete even ts in the standard external format and builds blocks of

even ts for subsequent processing. A num ber of streams of data blocks

may be generated each containing di�erent groups of eve nts in order to

simplify or improv e performance of subsequent processing.

The sub-system receive s control information from the acquisition con-

trol sub-system [6] and outputs even t blocks to the eve nt processing sub-

system [2].

2.2 Even t Processing [2]

This sub-system receiv es blocks of eve nts from the even t builder sub-

system [1] and processes the data in accordance with instructions receiv ed

from the acquisition control sun-system [6]. All or a reconstructed subset

of the receiv ed data is passed on to the data storage sub-system [3]. In

addition the acquisition control sub-system [6] may request sets of the

processed data for monitoring purposes and even tual presentation to the

user.

2.3 Data storage [3]

This sub-system is required to store eve nt data receiv ed from the even t

processing sub-system [2] onto permanent storage media. While the bulk

data is receive d from the even t processing sub-system control information

which speci�es the data paths and selects the required storage medium

plus other data for storage is receiv ed from the acquisition control sub-

system [6].

The sub-system will handle multipl e streams of data each directed to

a di�erent storage medium.

F or subsequent data analysis the data storage sub-system will on de-

mand supply the eve nt processing sub-system [2] with eve nt data previ-

ously stored.

2.4 Electonics Setup, Control and Diagnostics [4]

This sub-system handles the setup of the front-end electronics. It receiv es

control information from the acquisition control sub-system [6] and per-

forms all functions necessary to set data acquisition running.

An additional function is to provide diagnostics facilitie s both via the

acquisition control sub-system and via a dedicated interface for mainte-

nance of the hardware. F unctions are provided to enable diagnosis of

faults and ensure a short mean-time-to-repair (MTTR).

2.5 Experimental Equipment Control [5]

This sub-system controls and monitors experimental equipment associated

with the system. Some items may be closely related to the acquisition sys-

tem and control information is receive d from the acquisition control sub-

system [6] while other items are indirectly related and control information

is receiv ed from the experimental control sub-system [7].

The external interface to this sub-system is required to be particularly

general purpose since the items to be handled are v aried and will change

with time.

2.6 Acquisition Control [6]

This sub-system coordinates the acquisition functions of the system. It

receiv es control information from the experimental control sub-system [7]

and communic ates with the relev ent sub-systems [1] - [5] necessary to

execute the requested task.

Once data acquisition has been setup by the experimental control sub-

system [7] and is running then this sub-system will continu e to control

acquisition of data without need for further input unless an unusual even t

occurs which requires action on the part of the user.

Requests from the experiment control sub-system [7] for data for exper-

imental monitoring will be receive d period ically and these will be satisi�ed

by obtaining the necessary data from sub-systems [1] and [2].

2.7 Experimental Control and Data Analysis [7]

This sub-system handles all user input receiv ed from the graphics sub-

system [8]. Input requests associated with data acquisition are analysed

and the appropiate requests passed on to the acquisition control sub-

system [6] for execution. Monitoring of data acquisition and in particular

acquisition of histograms occurs via the acquisition control sub-system [6]

to which requests are passed for the required data.

This sub-system performs all analysis functions on acquired data (with

the exception of the even t processing carried out by [2]) both in real time

for the current experiment and for pos t experiment analysis sessions. It is

responsible for storage of all data other than eve nt data handled on-line

by [3].

Implemen tation is in a form which allows expansion of facilities without

limit and enables users to easily include priv ate functions into the system

in a consistent manner.

Control and monitoring of experimental equipment not directly related

to data acquisition will be via direct communication with the experimental

equipment control sub-system [5].

All presentation of information to the user and inte raction with the

user will be via a two way dialogue with the graphics sub-system [8].

2.8 Graphics [8]

The graphics sub-system has a two-wa y dialogue with the experimental

control sub-system [7]. This dialogue describes the graphics functions at

a very high leve l in terms appropiate to the requiremen ts of the system.

By removi ng conve ntional graphical interfaces and libraries from the data

analysis functions we :-

1) remov e the requiremen t for each and every analysis function to

include conve ntional graphics interfaces thus preven ting duplication of

e�ort since may functions require similar garphical facilitie s.

2) Ensure a consistent presentation and user interface across all func-

tions.

3) Since ma jor graphical functions (such as histogram display and

manipulation) need only to be implemen ted once we can a�ord to expend

e�ort to achiev e the best poss ible result.

As with other sub-systems as long as the external interface is main-

tained the graphics sub-system can be changed without e�ect on the rest

of the system.

2.9 Communications [9]

The communic ations lines within the system are considered to be o� suf-

�cient importance to warrant being classi�ed as a separate sub-system.

In fact it is expected that some of the communic ations lines will change

with time to take adv antage of improving technologies. At any time not

all communic ations lines need to be of the same technology

. The purpose

of a communi cations line is to mov e data from point to point and as long

as this is achiev ed by any given technology then we can replace that line

without e�ecting the rest of the system.

The external interface to the communic ations sub-system is technology

independent while all interfaces and protocols which must be dependent

on the technology are internal to the sub-system.