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Abstract of day-to-day facility operations, and operations routinely

. updates separate web pages for current machine status and
A web-based system for electronic logbooks, “elog”, de- b P pag

veloped at Fermilab (ENAL) [1], has been adopted for USexperlment broadcast. We are also developing teleconfer-

by AGS and RHIC operations and physicists at BNL for%ncmg capability between our main control room and ex-

the 2001-2 fixed target and collider runs. This paper dégerlment cqntrol rooms to improve coordination as a pilot
. . . L demonstration for remote operations [2].

scribes the main functional and technical issues encoun-

tered in the first year of electronic logbook use, includ-

ing security, search and indexing, sequencer integration, 2 IMPLEMENTATION

archival, and graphics management. We also comment on . . .
grap 9 The elog is implemented by approximately 8000 lines of

organizational experience and planned changes for the next .
facility run starting in September 2002. eIg’(erIS CGl scripts beneath an Apache 1.3.20 web server on

a Sun Ultra-2 running Solaris 5.7. The original FNAL sepa-
ration into approximately two dozen Perl files integrated by
1 INTRODUCTION two master CGl scripts has been maintained; this separates
functionality into easily-supported modular components.

Traditional operations record-keeping in hardcopy log- We have developed simple small Perl scripts that copy

books suffers from several drawbacks. Creation (writ- " .
ing comments, pasting in copies of graphics) andersions of elog between development and operations ma-
backup/duplication are both labor-intensive, and can dis(Ehlnes running Solaris and Linux, allowing development

tract operations from more important machine tasks. Teﬂnd testing Of multiple Versions. These scripts also are used
Eo copy functional versions of elog to CD-ROM as brows-

misplaced or lost. Most importantly, these logbooks ar ble offline archives. Two other small scripts bypass the

only available to a few within the organization at any one G| mter.face to appe_nd either text or graphics to the cur-
time; other operators, system specialists, engineers and dgnt elog; Sectloq 3 discusses how t_hese are used for con-
ministrators have to rely on second-hand information. ol systgm graphics and sequencer Integration. _

Our operations group has used electronic logs for shift Data files are storgd as flat text f||e_s for Iogbook_entnes,
summaries since 1994. These logs are web—accessibi?%:,d.normaI Jpg or g".c f||gs for graph|cs.. These files are
searchable, and archived both to digital backup and phys. aightforward to maintain, and flat text files can be edited

ical hardcopy; they are also automatically emailed to &Y htatnd if neces_satr)y.lkHOW(:._ve:, fllat tf[’;](t files O?rei 'n?ﬁ"
mailing list upon submission. This system worked wel[C'€Nt 10 Manage in bulk, particuarly with regarcs o elog

for AGS and Booster operations until RHIC commission-S&arches for combined keywords as discussed in Section

ing, where many details of large-scale commissioning weré' The user interface for elog is any HTML4.0-compliant

. . web browser supporting Javascript, including most reason-
uickly changing. Hard-copy logbooks were then neces- ; o .
9 y ging Py fog le versions of netscape, Mozilla, Opera, and Microsoft

sary to manage the many graphics and screenshots p%b

duced, and these logs had to be shared among many p ?gplor?r. T}MEA"O IS r_e?L_med fgrfelofg nava%atl_on_framed
sonnel involved in day-to-day commissioning. support, while Javascript 1S used for form submission an
. . . client-side integrity checks before data posts. No cookies
Our adoption of a more comprehensive electronic log- . ) bt
) . . - Tare used, and no Java is used to keep clients “thin”.
book system is motivated by the importance of provid-
ing routine real-time access to full detailed commissioning

logs to all commissioning personnel. This has the immedi-

ate effect of improving meeting efficiency (an observationl_able 1: RHIC/IAGS elog usage, 2001-2. Operations

from FNAL). All interested parties can read recent elogsummary elogs consisted of only detailed text shift sum-

entries and review graphics before each meeting, and thlrﬁsaries (see Fig. 1), while RHIC machine logs are graphics-

feel W_eII—prepared to deal W|th_da|ly issues. Like the Sh.'gntensive and include many entries per shift (see Fig. 2).
coordinator summary logs, this elog system also avoids

many pitfalls of hardcopy logbooks. It is easily backed- Machine (208?1025002) eIE)Ias]ze
up, printed for hardcopy archives, searched for keywords, .

) . : Operations elog 2001 55
and integrated to controls to consistently mark major events 2002 20

such as new ramps, quenches, and beam aborts.
Our use of elog is to provide detailed internal records

RHIC / Au May 24-Nov 26| 303
RHIC / pp Nov 30-Jan 24 124

*Work performed under auspices of the US Department of Energy
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[Start Shif [ aua entry Jaaa image s summary P cvious [ Latest [Nex [tar Srusies s ery Moo Yy I Pccvins N e e SN Summrics | Comers Search Text Wsopesors

[Co e Jarciives QI Scovch Text R Logs Jve
g , 1 i : < 06:40:54- Chatting with Tandem: in Au mode, Booster on, but no Tandem beam yet. Beam stops need "
Start of shift notes: Owd shift. Thu May 16,2002  Crew Chief: Brian van Kuik Operator 1: John Ryan o be opmed Suppun i pullmg ounhe poh"meter target in AGS. TJS

Operator 2:

ing 1o see some beam frol

@ 07:55:50 - Shift-end Summary:

2 06:° i2-qs3 is off with a range error. Reset/Stby/On got it ba

% 06:55:48- Master/Slave should be obeyed, so yellow should get cogging reset after blue. Mike Brennan
and Wolfram are here, working on injection.

B. wvan Kuik
First beam into blue ring survives for two turns, MAYbe three. TIS
HEP ran all shift. However, beam was very erratic again around |

J. R t =3 t 8 e
Qiir ;;'twfwt hm};’;;;:;;‘;jd[‘;,_ :11‘9: h '; rbZt-’; :‘i‘l“;m_‘m @ 07:02:08- HardlyanyBPMsareworkmgevenalxlo()galn beam not surviving due to orbit issues. Foil
bunched in the AGS. By the end of the shift beam intensiti change to get better injection intensity.

are back to the same as at the start of shift.

@ 07:11:41- Starting values in spinl ramp:

BLIP ran all shift. Linac Mod 2 tripped off several times, but
reset itself through out the night. Linac Mod 3 HV alsc f[Jp[ﬂd
off 3 times through out the shift, but was able to be reset in MCR.

2300: HEP & BLIP are running

0145: Beam transfer from the Booster to the AGS is
becoming very erratic like last night

0210: Beam has been stablized, but is at lower extraction
intensities.

0330: PBeam intensities are back up to 55 - 60 Tp

0700: HEP & BLIF are running as of the end of shift . 5 5
-- Sun Nov 25 07:32:25 comment by... TJS -- Average orbit after global orbit correction and tune
correction in blue. Wolfram has injection oscillations minimized, though there appears to be a substantial

I 0%es1s Bl e 6l i
9.16e+13 il.lmq?m. - =2
5.95e013

52“ Figure 2: A sample RHIC commissioning log page, includ-
4.68e413 ing an embedded HTML table of ramp settings, thumbnail
3131 graphics, and graphics comments.

Figure 1: A sample operations electronic log summary,

including machine performance information, suitable for

shift-by-shift email reports. A navigation button frame isAs shown in Fig. 1, the operations coordinator log is a text

at the top. shift summary that is automatically emailed to interested
parties at shift end. This provides physicists, management,
and experimenters with shift-by-shift highlights of opera-

3 FUNCTIONALITY AND USE tion. On_ly a si'ngle operations coordinator elog can be open

at any given time.

Individual elog entries can be text or graphics, and are Most operations coordinators still write single end-shift
timestamped to the second. An unlimited number of timessummaries instead of “real-time” shift entries. This is
tamped comments may be added to any entry, includingiostly due to technical problems that are expected to be
graphics, and links and logbook cross-references can alsesolved before the next AGS/RHIC run (see Section 4).
be embedded in entries and comments, providing completdachine physicists are using separate machine elog note-
hypertext functionality. The capability to email links to in- books for documentation of individual systems and setup
dividual elog entries is also available; this was used duringetails.

RHIC commissioning to notify engineers and physicists of
certain entries that were relevant to their support. A“Quici3.2 RHIC Machine Logs
Entry” field is also available in all elog notebooks to allow

quick entries in case of emergency. In contrast to the coordinator summary log, the RHIC

machine logs were used to record all activities associated
. . with machine startup and 2001-2 operations. This included
3.1 Operation Coordinator Logs graphic snapshots of fill, ramp, and collision performance,
The operations coordinator summary log has severaind results of routine machine activities such as tuning
functions. It relays detailed information about uptimechanges, orbit correction, maintenance, and performance
and efficiencies, and summarizes significant events of threquests from experiments. This resulted in a much more
shift in a machine chronology. It outlines machine setupletailed (and occasionally noisier) elog than the coordina-
changes, improvements, and special and/or temporary de+ summaries, but both elogs are routinely used by those
tups, including involved personnel. It lists specific prob-analyzing RHIC run performance.
lems to be addressed by subsequent shifts, such as mid-The RHIC machine elog was often used to share data
night shifts listing non-critical items to be addressed duringpetween groups working in separate locations. This was
the next day shift. It also lists personnel who are called iparticularly important during beam study periods, when the
during off-hours critical system repair, including what waselog provided details of current plans and expectations be-
done and success of the repair. tween physicists and engineers in instrumentation, RF, and
This log also itemizes communications with experimentghe main control room. This was also important during sys-
and program issues, such as beam sharing, target changes) commissioner support off-hours from home, allowing
experiment rates, dump sequences, and dump frequencisspport personnel to make elog entries directly.
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3.3 Graphicsand Commenting 4 DEVELOPMENT PLANS

The AGS/RHIC Control system had an existing utility, Search capability at present is limited to single contigu-
PrintUtility, that allows single-click printing of any ous strings. SQL-type searches on single and multiple log-
graphic item (such as a full desktop, or an Xwindow andook entries is preferred. We are investigating the implica-
its contents) on a user's screen. This program now supions of moving all elog text files to a relational database
ports the option to dump the graphic into the machinsuch as Sybase (already used in AGS/RHIC operations) or
elog instead of printing, using an accessory script that afMySQL. This would improve overall elog performance at
pends a given graphic file directly to the elog databasthe expense of portability, and tools would need to be de-
files, bypassing the CGl interface. The default graphic forveloped to translate between flat file and database formats.
mat for window dumps is GIF, because it is lossless yet Images are currently stored in elog without compression.
self-compresses reasonably well. No other graphics corelog thumbnails such as in Fig. 2 are only visually scaled
pression is used, and currently no separate thumbnails areing HTML <img> modifiers — the entire original im-
generated (see Section 4). An unlimited number of timesage is still transferred. The resulting bandwidth sometimes
tamped text comments may be added to elog graphics. slows server response when serving many clients, and of-

Using old logbooks, commissioners and operators woulten leads to very long page load times on slow connections.
often draw pictures and diagrams directly in the logbookWe plan to implement server-side image compression to a
Users can now use standard graphics tools (such as xfigiimbnail cache, which will improve server response and
gimp) to draw graphics, then dump them into the logbookeduce page load times to reasonable levels.
directly. A scanner is also available to to scan in hardcopy Currently our operations elog is still aligned to the FNAL
pictures, photos, and other materials. 8-hour shift clock, making the coordinator wait until a cer-

tain time has passed until new entries can be made. By
) removing this restriction and providing cleaner HTML to
3.4 Sequencer Integration text format translation for email shift reports, we expect

The RHIC operations sequencer[3] automates complF—hat the operations summary elog will be used more like

cated multi-system tasks, such as energy ramping, RF rB1achine notebooks in the future. , ,
bucketing, and machine main magnet hysteresis. A se- With sequencer and electronic logbook integration, the

quencer primitive,elog, appends a specified sequencenq“eSti_On of logging system integratipn qften arises. Many
message to the current machine elog. This is used g;aphlcs that are now statically copied into elog could be

automatically insert elog comments for ramp numbergynamically created with information from RHIC data log-
However, performance requirements and elog in-

beam quenches, permit drops, and other important evenfers:

Searches for these automated comments work well beca €8"1ty are pushing development in the opposite direction,
they are always consistently phrased. towards logging tools that will integrate with the sequencer

Any text or graphics that can be assembled by the s 0 dump standard pictures, as well as standard tables and

quencer may benefit from automatic logbook entries. On eXt’-:mSels?[g'n:nghLS;iTSE r?mlggtzqtes no:(;nt_zgnratae W:Fgéze
example is ramp efficiencies, where the sequencer autom q99ing sy » ou P It Dy providing a wri

ically calls another ramp diagnosis script at the end of ever%,ontext for logged data analysis.

successful acceleration ramp. This script assembles statis-
tics such as incremental and total ramp intensity and effi- 5 ACKNOWLEDGEMENTS

ciency from the RHIC logging system, and inserts a ramp the authors would like to thank Peter Ingrassia and the

performance table into the electronic logbook. operations and commissioning crews and management of
the Collider-Accelerator Department for their support. We
3.5 Security and Accessibility are also grateful to Wally Kissel (FNAL), who provided us

with the original copy of the Fermilab elog code.
Users of elog are divided into four categories based on

IP a_ddress: no access, re_ad-only, read—gdd (us_,er can _make REFERENCES

entries), and read-add-edit (user can edit existing entries).

At present all users behind the operations firewall are reaflt] T. Meyer and W. Kissel, “The Electronic Logbook Project at

add, with the main control room consoles, operations co- Fermilab”,

ordinators desktops, and elog administrators having read- Pttp://medusa.fnal.gov/e-log-about.html

add-edit access. There has been no necessity to lower pri¢} F. Willekeetal., “How to Commission, Operate and Maintain

ileges to read-only. a Large Future Accelerator Complex from Far Remote Sites”,
To restrict but not eliminate external access, the elog web ICALEPCS 2001.

server is located behind a departmental operations firewd#l] T. D'Ottavio et al., “Description of the RHIC Sequencer Sys-

that requires a valid BNL Cryptocard. All remote users tem’, ICALEPCS 2001.

have read-write access and are permitted to make entries;

this is often useful during remote diagnosis and support.
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