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Abstract

The Alcator C-Mod group has been using an eectronic lab notebook based on areationa database
since the experiment started in 1991. The software, called logbook, provides a shared lab notebook
abdtraction for al of the participating scientigts. It currently contains more than 37,000 text entries.
This gpplication and its underlying database schema are aso being used & DIIID and NSTX inthe
US, and indtdlationsat TCV at EPFL and H1 at ANU arein progress. A new WEB based user
interface is being developed, modeled on the ENTRY _DISPLAY interface, which was written in
IDL™. It provides complete read/write access to the entries table to any authorized user viaa WEB
browser. Thisinterface places much lower demands on network and computing resources than the
IDL/X-Windows based version.

ENTRY_DISPLAY isbased around an output window that contains a running display of al of the
entries which meet some user-specified criteria. As new entries are made, dl running copies of the
gpplication automatically re-query the database and update their displays. This application was
implemented using standard tools provided with the Microsoft SQLSERVER™ database, and

Internet Information Server under Windows/NT. An agpplication which accesses the 'Signds table

in this same database, implemented with the same technology, is publicly accessible at

http://red. psfc.mt.edu/l ogbook/signal s. ht m. It providesanindex to the names of the raw
and processed data signals stored for the Alcator C-Mod experiment.

1 Background

A lab notebook is supposed to be a permanent archiva record of notes and data, written at the time
of the experiment. Access to these notes needs to be at least as good as, if not better than, the
access to the raw and processed data from the experiment. With the increased number of offste
collaborators, good shared |ab notebooks are becoming even more critical.  The logbook at C-Mod
has gone through along evolution to get to its current functiondity. This report details the most
recent developments, primarily in response to the need for economical and effective remote access.

The remote access problem was solved by moving the interface to theweb.  The server Sde
goplication is caled WWW Entry Display. The client is very thin; the server dynamicaly
generates web pages from the database contents. The user’s browser smply needs to render the
results.

Using areaiond database to underpin the logbook gives it the necessary performance for this task.
By modern standards, our databases are quite small. At C-Mod there is gpproximately one half of a
gigabyte of datain our relational databases. These databases contain only highly processed data,
user comments and data management information. All raw and processed time series data are
gored dsawhere usng MDSplug1]. Modern relationa databases, with their highly optimized
indexing, provide very crisp response for databases of these Sizes. For example, to retrieve the text
from dl entriesin 1999 containing the string ‘H-Mode' takes gpproximately 1 second. This query
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returns 323 out of 5124 entries. Selecting dl of the entries from a given day takes Sgnificantly less
time.

logbook entries [_ (O] =]

File Query Entry Options H:igsn - 5% Helpl

LAHML Xyhion gates: 0.150 ms, 0.150 ms, 0.150 ms -
Viewing through CllI filter in both cameras

990521013 RICE SESSION_LEADER HMay 21 1999 11:45:34:250AM
CaF2 injection .753%, infinite confinement until plasma goes out of H-mode
argon disabled

990521014 RICE SESSION_LEADER May 21 1999 12:01:56:963PM
CaF2 injection .75s, before EDA, L-mode tau
argon enabled, 25 ms pulse
Casosziona NACHTRIEB EDGE  May 211999 12:05:33:230PM
Inserted to 115 mm, Bulk TC up to 77 C, toasty. |
Looks like some carbon (MfZ=6}), MiZ=4
IDL= plot_resonances, shot=990520014, tra=[.76,.95], fdebuy, 13=1, id=1, zra=[3,7]
asosziona SANJAYG EDGE  May 21 1999 12:06:56:000M
BFSP Injection of C2H4
14.9 torr of C2H4 in plenum

F3F fiting at 0.65, 0.85, 1.05
trigger: -1.0, duration: 1.25

I~ =

Auto Query... [T Automatic Updates

Figure1 Original Entry Display

A good user interface is criticdl. I it isnot intuitive and easy to use, it will not be used. The
ENTRY_DISPLAY interface evolved with alot of interaction with our user community. The
logbook started with atext editor based user interface. This had the advantages of leveraging both
the user community’ s familiarity with the editor, and dl of the text manipulation and user interface
codein the editor. The main difficulties with this implementation were that it was complicated to
operate and entries were frequently made with incorrect qualifying shot, run, or topic. The next
verson was implemented using IDL widgets for X-Windows. Thisdlowed usto provide aless
cryptic but till somewhat awkward interface. This version erred on the side of too much
flexibility, making it complicated to operate. Thefind design was arrived at after severd years of
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experience with these early interfaces. In particular, the users wanted to be able to see their
comments as soon as they entered them. They aso wanted to be able to correct them on the fly.
Findly they wanted to be able to see alarge number of entriesat atime. ENTRY _DISPLAY, (see
figure 1) written in IDL on top of the RDB reationa database under OpenVM S was designed to
meet these requirements.

With this new interface there was a dramatic increase in the use of the logbook. Usage went from

an average of one or two entries per shot up to four or five per shot. The sde of the RDB database
by Digitd Equipment to Oracle raised some concerns about the long-term viability of the database.

In 1998 the database was moved from RDB to SQLSERVER. The interface software was modified
to use aclient accesslibrary purchased from SYBASE. This new configuration was originaly
intended as only an insurance policy againgt the obsolescence of RDB. It was put into production
because it turned out to have much better performance, be more robust, and included a large suite

of tools for writing gpplications.

1.1 The Database

While the database engine was moved from OpenVMS/RDB to WinNT/SQLSERVER in 1998, the
underlying schemafor the logbook entries has not changed sinceitsinception in 1991. The schema
can divided into two parts, the first is afixed set of four tables that are used to manage user text
entries. These arethetablesthat ENTRY _DISPLAY operateson. Therest of the database
contains numeric tables that hold andyzed data, diagnostic configuration information, and shot
summary data. These numeric tables are not accessed with this interface; instead they are accessed
using the generd IDL database interface [2], or any ODBC compliant database client. Using the
same database for dl of thisinformation has the advantage that joins can be performed between
these numeric tables and the entries table. For example, a user can find the entries that were entered
sSince some run pertaining to shots with some particular plasma parameters and diagnostic
configuration.

The four tables that are accessed directly by ENTRY_DISPLAY are:

1. Entries— holdsthe text (up to 8K bytes) qudified by username, topic, time entered, and
typicaly run and shot.

2. Topics—containsalig of vdid topic namesfor qudifying entries.

3. Runs— contains 1 record /run with the dete, time, and run comment.

4. Shots— contains 1 record /shot with the date, time, and shot comment. Additiona columnsin
this table are used to keep track of the data system performance, but they are not accessed by
the interface.

A Pentium-based server, running SQLSERVER, with full text search enabled and indices on dl of
the rlevant columns, provides very high performance. Typicad queries complete in less than 200
msec. Network access to the database isimplemented usng SYBASE Opev/Client library™,
which is available for most platforms, or Microsoft's native dblibrary for PC platforms.

1.2 The Interface

ENTRY_DISPLAY isbased around amain screen, which shows arunning list of text logbook
entriesthat are returned by a user specified query. Asnew records are added to the database, all
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running copies of ENTRY _DISPLAY automaticaly re-query the database and update their
displays. A didog box helps the user specify their sdection criteria. The predicates generated by
this dialog are designed to operate well with the database’ sindex structures. This makesthe
automatic re-querying for many users a atime reasonably inexpensiveto do. A clause limiting the
maximum number of rows returned is automatically added before the query is executed. Didogs
alow the user to specify the output format, and record ordering. A separate dialog allows usersto
enter other SQL sdlection predicates and optionaly combine them with clauses from the sdection
didog. Automatic updates are disabled when these ‘ custom queries are in use, since they could
potentidly be expensive to execute. Figure 1 shows atypica Entry Display screen capture.

A user typicdly digolays dl the entries from the current run that he has entered merged with dl the
entries for selected topics. Records sdlected with the mouse can be ether voided or modified by

their original authors. No records are ever deleted from the database. They are just crossed out,
and optionaly re-entered with new contents. Thisisin keeping with the ‘[ab notebook’ approach.

This application was written in IDL, and operates under OpenVMS, Tru64 UNIX, HP/UX, and
WIN/32. Itisactively being used at C-Mod, DIIID and NSTX inthe US. Inddlations are
underway for TCV at EPFL and H1 a ANU. The design for the new WWW Entry Display comes
directly from this origind verson.

2 WWW Entry Display

Offdgite collaborators pose additiond challengesto gpplications like the logbook. A ‘lighter weight’
verson of ENTRY_DISPLAY was needed. The demands of ether running X-Windows over a
network, or worse yet telephone and modem, or having to have an IDL license and enough loca

CPU power to drive the X-Based application, seemed to heavy a burden to put on our collaborators.
A WWW based solution addresses these issues nicely. The WWW based version of
ENTRY_DISPLAY is ble from any web browser, making it platform independent. Since it
iswritten as a server Side application generating very sandard HTML, it is also browser

independent. The network load is sgnificantly lower than the X-Windows based interface.

Security isaconcern with such awiddy accessible gpplication. The built in security mechanismsin
the web server address thisnicely. It supports encrypted passwords, digita certificates, and even
the use of SSL for al data transfers.

2.1 Interface

WWW Entry Display reproduces dl of the functionality of the current IDL/X based interface on a
remote web browser. The main screen of WWW Entry Display is made up of two frames, the top
one contains user interface buttons and hidden refresher applet, which handles the autometic

refresh. The bottom one contains a table with the results of the current query. Figure 2 showsa
screen capture of this main screen. Pop-up browser windows handle other user inputs. User
preferences are stored in a separate table in the database and are automatically |oaded when the user
first entersthe page.
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+1|1- EntryDizplayT op - Hetscape

File Edt “iew Go Communicator Help
Joizzizirziziicfh Liizie o Linie

1] EntryDisplay

Change Query ; show Cluery 1 Make Entry iHeIpi Do Cluery

Viewing throwgh CIIT flter m both cameras =]
890521 990521013 SESSION LEADER 5121099 114534 AM RICE

25 CaF? injection . 75s, infinite confinement until plastna goes out of H-mode
atcon disabled

980521 990521014 SESSION LEADEER 521099 12:01:57 PM EICE

28 CaF2 injection . 75s, before EDA, L-mode tau
argon enahled, 25 ms pulse

990521 990521014 EDGE 521099 12:05:35 PM MACHTEREIEE
Inzerted to 115 mm, Bulk TC up to 77 C, toasty.
27
— Looks like some carbon (M/Z=8), M/Z=4 “j
IDL> plot_resonances, shot=990520014, tra=[. 76, 95], /debug, 13=1, 14=1, z=ra=[3,7]
090521 990521014 EDGE 5021099 12:06:56 P BANIAY
BFSP Injection of C2H4

14.9 torr of C2H4 in plemim

28 FSP firing at 0.65, 0.85, 1.05
trigger: -1.0, duration: 1.25 ~

__ ' S

Figure2 WWW Entry Display

2.2 Implementation

The implementation depends on only very standard web browser functiondity. All of the
computing, and dl of the database specific code resides on the web server. The gpplication is
written in server Sde vbscript for Microsoft’ s [1Server. Running it on the server placesthe minimal
burden on the client machine, and its browser’ s capabilities. The server sde vbscript accessesthe
database using the built in ADO BD object set, and generates standard HTML tables with the
results. Server sesson variables are used to pass information between the didogs and to hold the
date information for the application. User preferences are stored in an auxiliary table, indexed by
username. When the user is authenticated, these saved preferences are autometically loaded.

Security is provided using the standard web server security mechanisms. If the browser supportsit,
Windows NT Challenge/Response Authentication is used. If not, then basic authentication is used.
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NT automaticaly uses SSL protocol[3] for the didlogsit presentsto users for changing their
passwords. If more security isrequired, SSL could be used for al of the pages in the application.
Finaly digita certificates could be required to access the site. All of these mechanisms are
provided with the web server. No additional code is required to use them.

An gpplet in the top frame connects to an MDSplus mdsip server[4] for event notification on
changesto the database. When the event isreceived, the applet tells the lower, target frame to
reload. It reconstructs the query out of the server variables, executesit, and outputsanew HTML
table with the results. Each time a change is made to the database, an MDSplus event is generated.
WWW Entry Display uses mdsip to distribute events when it modifies the database.

2.3 Status and Future Directions

A prototype of this application is up and running. 1t has not yet been released to the generd user
community. The screen layouts and the event natification system are ill under development. The
prototype has been used to provide access for scientists from their homes over low speed lines. The
initid responses were very postive.

With the move to the WEB, it becomesfairly easy to incorporate additiona types of information
into the entries. In the future, entries could contain URLS, graphics, audio, and references to java
scope applets[4]. The main difficulties with thiswill have more to do with the interface to cregte
these items than with rendering them.

3 Other WWW database applications

This same technology can be used to provide access to other databases and tables. For example, a
C-Mod we have asigndstable that provides an index to al of the dataitems stored for the
experiment. A web-based interface to this table is publicly avallable a
http://red.psfc.mit.edu/logbook/signals.htm  USing this page, new users can locate signals of interest to
them and even get aplot of sample data via a java scope applet.

Another application of thisisour ‘disk hogs page which queries the archive database to display the
top ten users of staging disk space for shot data. This page was put up to enable the community to
better manage their disk resources. Applications like this are very easy to develop using these
tools.

4 Conclusion

There were many reasons for moving ENTRY_DISPLAY from IDL to the World Wide Web. The
web verson requires very little software on the client in order to run. It is both platform, and even
browser independent. Thisversgon is much less CPU intensive, and uses much less network
bandwidth than its predecessor. 1t operates reasonably well over telephone and modem
connections. WWW Entry Display is compatible with the IDL verson and can be used
concurrently. User displays will be updated when entries are made from either of the interfaces.
Finaly, the web provides interesting room for expansion. Entries could be augmented with

pictures, sound, web references and plots of time-series data using the java scope appl et.
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The ENTRY _DISPLAY application has proven to be a very effective interface for the eectronic
logbook. It directly addresses the user’ s complaints about the previous implementations. Itis
heavily used at C-Mod and DIIID, ingtalled and planned for use by NSTX and being indtdled at
TCV and H1. The port to the World Wide Web should make it even more appealing in the near
future.
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