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Abstract Section 3, we discuss why dual system should be
introduced. Section 4 describes the upgrade of the high

We are improving the performance of the computdevel computer system toward 32-bit bus architecture.

system for the storage ring operations in three waffinally, Section 5 gives the work to do in the near future.

First, we have enhanced the file system related to the

storage ring operations. Each process in the operation of 2 REGISTRATION FILE

the storage ring has a registration file which Ve”f'e?’rograms, such as database utility programs, application
whether there are any process that has the same func%‘?@grams, and man-machine interfacing programs, are
and/or that access the same address in the dynaifnmunicating with the dynamic database server
database. We have improved the file system in order fgrerence to the registration file in the console computer
maintain registration files _con3|stently. Second, Weystem. The programs are executed only when satisfying
provide one more operating computer system as (e corresponding condition. The running program is

backup system. It gives more reliable operations in theyjeq the process. Figure 1 shows the registration
storage ring even in case of the primary system dOWBrocedure for a process.

Finally, the operating system is upgraded from old
SunOS 4.1.3 to new Solaris 2.5. With these
improvements, the accelerator operations and physics Process start-up
studies for the storage ring can be performed more
efficiently and safely.

Check the process registration fi
1 INTRODUCTION |

Yes \]/No
The high-level computer system for the storage ring
operation consists of one console computer system as a Exit Check the application registration *ile

network gateway, four console computer systems, four
X-terminals. Four console computer systems are for the Yes\|/ \ No
operators to monitor and control the storage ring device, Exit
while X-terminals display the status of the device
continuously. X-terminals depend the computing power
on the host computer [1].

The console software consists of database
management programs, communication programs, |

e

Update the registration file

Check the database registration flle

o : . ) Yes\]/ V No
application  programs, man-machine interfacing
programs, and miscellaneous utility programs. Each Read addresp Start dynamic
program in the console software was developed under information database client
SunOS 4.1.3. Communication programs communicate | |
constantly with the database server in the SCC(Sub \L%

Control Computer), and update the dynamic database of interval
the console computer system. Other programs except

the communication programs monitor the storage ring

device using the information updated by the dynamic Control and monitoring
database server[2]. v
In this paper, we present the internal architecture of
Exit

the high level computer system for the storage ring

operation. The registration file essential for the process . )

execution is discussed in detail. For the safe and fafiit9ureé 1: Process registration procedure.

tolerant system, we introduce a dual-system architecture The registration file has informations such as the
that consists of a main and a backup systems. Sectiodescription and the function of the process, and
describes the function and use of the registration file. budresses being accessed by the process. By using the



registration file, we can guarantee that there are no mdrg introducing a dual system[3]. By doing so, the high
than one process that either provides the equivaldetel computer system consists of a main and a backup
function or accesses the same address. In addition, gystems.
process will surely manage the consistent data on static A dual system can provide the safe operating
databases because any other process is not allowedemwironment for the high level computer system in case
access the same address. of the main or backup system failure. In particular, if
Several registration files are stored in a specifione system malfunctions, an operator finds out and
directory in order to manage the registration filessolates the failed system without interrupting the high
consistently and conveniently. If registration files sprealével computer system. It can continue to run as a dual
over several directories, a process may be registerggstem after repairing the failed system. If both of main
many times. It results in the inconsistent static databasand backup systems fail, the high level computer system
We have improved the file system in order taannot operate. However, we ignore the possibility that
maintain registration files consistently. Figure 2 showkoth of them fail at a time.
the registration file system.
4 SYSTEM UPGRADE

Current Upgrade Application programs in the high level computer system
are developed and performed under SunOS 4.1.3 at Sun
Workstation 4. The 16-bit bus architecture of SunOS
4.1.3 has poor performance in comparison with SunOS

Program Program 5.X with 32-bit bus system. Recently, most Sun
A workstation has been upgrading to SunOS 5.X called
Solaris 2.X. The high level computer system should be
upgraded in order to support the 32-bit bus system
.Refer to_ Y because the 32-bit bus architecture outperforms the 16-
directory file bit bus architecture. Moreover, The operating system
¢ ? should be upgraded to support 32-bit bus system[4].
At present, we have a plan to upgrade the operating
Source v system to enhance the structure of the registration file,
Registration file . . ! and to support the dual system architecture. Sun Ultra
Registration file workstations with 32-bit bus system will be introduced

as forthcoming computer system, i.e., leading to

performance enhancement of the high level computer

system[5]. However, application programs should be re-

compiled and tested under new operating system because
3 DUAL SYSTEM former application programs have been developed under

As mentioned earlier, the high level computer system f&unOS 4.1.3. This forces X-windows Motif

the storage ring operation consists of five consolerogramming environment to upgrade.

computer systems, four X-terminals and one color

monitor. One console computer system plays the role of 5 FURTHER WORKS AND SUMMARY

gateway. Also, the color monitor helps the operator

control and monitor the high level computer system b§.1 Introducing Simple Color Monitor

displaying the status of the storage ring device. Contrgl_

X terminals in the high level computer system play the
programs executed n the co_nsqle computer §ysterrgle of displaying real-time data from the dynamic
control the related device. Monitoring programs dlsplax tabase. In particular, the real-time data is shown by

the status of the storage ring device in real-time a C ) .
. . -terminal in the form of graphic or text, and provides

make the operators to control the storage ring device. . . .
useful information to the operators. In general, primary

Each computer system monitors and controls t . . )

! . : unction of X-terminal transfers data by users’ keyboard
corresponding device. Hence, a failure of the ) :
application program may lead to interruption of the Mmouse input to the server system, and graphically

displays the result from the server to users. However,

related application programs and device. In this casee use of X-terminal in order to iust displav real-time
the operator should immediately check up the high Ievé\f J play

ata. In forthcoming system, we will replace X-terminal
computer system and resolve the problem. Moreover . - .
. .~ With a supplementary color monitor by exploiting multi
the high level computer system should be tested in the
reen of the console computer system. In result, the

. ; .SC
offline state in order to upgrade the system or to mOd”i/ erator enables to use the console table efficiently by

the application programs. It means that the runnin :
system might be interrupted. We resolved this problem moving the space for the keyboard and mouse. In the

Figure 2: Registration file system.



aspect of the system administration, the maintenance
cost for X-terminals can be minimized.

5.2 Consistency Maintenance of the Dual System

In the dual system, although one of main and backup
systems fails, the high level computer system can
continue to control and monitor the storage ring device
because the other system can still work. The dual
system provides a fault tolerance with respect to the
system failure. However, there is a problem on the
database maintenance in the main and the backup
systems. The main and backup systems independently
communicate with SCC, update the signal database and
control the device. In particular, the signal database in
the main system may not agree with that in the backup
system because of time delay between SCC and each
system. This leads to fatal errors in the high level
computer system if one of the main and the backup
systems does not work and then the other system
performs the whole function of the high level computer
system. Hence, the dual system should maintain the
consistency between signal databases of the main and the
backup systems.

As a summary, the high level computer system can
guarantee that there are no processes that perform the
same function and access the same address by using the
registration file. Also, we make the use of dual system
in order to overcome a certain system failure. The high
level computer system will be upgraded to support 32-bit
bus system. As further work, we should devise a
strategy to resolve the inconsistency problem between
the main and the backup systems.
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