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Abstract andvarious channehccesstools. Existing SLCcontrol
system applications are being modified to perfatrannel

This paper focuses on the operational aspects of the IQ¥cessand toincorporateEPICS messages into the SLC
level RF control system being built for the PEP-II storaggessage log.

rings at SLAC. Subsystem®quiring major operational
considerations include displays fomonitor and control Il. I0C SOFTWARE

from UNIX workstations, slow feedback loops and controthe RF |0Csoftwarewas developedor an efficient and
sequencesesiding on microprocessomandvarious client easily maintainablehardwareinterface. For the custom
applications in the existing SLAC Linear Collider (SLC)VX| modu|es' one EPICSrecord per module was
control system. Since commissioning of PEP-Il RF igeveloped,encapsulating alldata andfunctions of that
currently in-progress, only those parts of the contrghodule. For the ABnterface, softwareleveloped at APS
system used during this phase are discussed is detail. Bagggl LANL was implemented as-is orodified slightly for

on pastexperiencewith the SLC control system, it is the machine protectioand high voltage systems For
expectedhat effort expendediuring commissioning on a the AB stepper motor card, device support software for the
solid userinterfacewill result in smoother transition to existing stepper motorecord was developed. Additional

full reliable 24-hour-a-day operation. software on top of this lower-level interface is beaniged
| INTRODUCTION to allow a user withoutletall kn_owledge othe control
_ hardware to operate the RF station.
The PEP-Il RF system 1 consists of 5 klystroeach The EPICS database is the bedrock of the RF control

with 4 cavities, for the higienergyring (HER)and 3 gystem. Some subsystems such as machine protection
klystrons, eachwith 2 cavities, for the lowenergy ring monitoring are implemented with just database records. To
(LER). Currently, two of the HER RF stations areiow quick changesvith minimal softwareimpact, all
undergoing commissionifg _ RF stations use the sardatabase anstartup files, with

For controls, each RF station has aVXI crate (istinctions defined by environment variables. The follow-

containing a VXI-based microprocessor running VxWorksng packages are being added to supplement the dsdsic

custom VXI modules used for low level RF controls, . .
monitoring, and machine protection orarc and power Subroutine, Calculation, and Sequence Records

faults. Outsidethe VXI crate, ABhardware isused for - g,roytine and calculation records provitigaprocessing
both the high voltage power supply (HVP&)dmachine ,nq gnalysis. An example of their usage is in cdeula-
protection on slower changing inputs. UNIX W(_)rkstatlonﬁon of phase, powerand other related parameters from
and a DEC computer are used for the operator interface gad ¢ in-phase and quadrature count values at 24 locations
higher level applications. During commissionindNIX ' the RF station at 2 hz. Also, for each component of the
workstationsarethe primary X-terminals in use. During pr sation, records providing summaries of severities and
operation, other types of X-terminals, some Withj,s gre processed on changedallow quick determina-
touchpanels, will supplement the workstations. tion of trouble spots.

The interface betweerthe userand the hardware is Sequence recorgserform a series of simple control
constructed using the Experimental PRhymnsilndustnal steps in a particular order with optional delaysnctions
Control - System (EPICS) took kit. To meet norformed by sequence records inclstition resetwhich

requirements, additional software ming developed in- oyqctes the 12 steps needed to reset after a trip, reinitiali-
house or at other labs to supplementstamdardEPICS ;40 of the cavity tuner stepper motors, calibration of
software distribution. The tasks running each RF VXI |o.i0s system coefficients, and DAC update.

processor, also known as an Input Output Controller
(10C), provide data-scannindpr updating thedatabase, SEQUENCE TASKS

data archival for bumpless reboot, messayyging, For more complex contralequences aridops, sequence
control loops, state transitions, calibratiseguences, and tasks are being developed instead of a series of subroutine
channel accessallowing other hosts toaccess the zng sequence database records. Sequasksinclude one
database. - per*Work supported by Department of Energy, contract

In addition to software orthe 10C, other EPICS- pe.ac03-765F00515 cavity for cavity tuning, high volt-
based packages are usedtha UNIX stations for client age control for either station processing or to maintain the
operator interface (OPBpplications including th&PICS  yystron drive power, DAC calibrationand station state
display editor and manager (EDD/DM)a stripchartool,  control for transitioning to alesiredrun mode such as
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OFF, ON, PARK for allowing beam through thavities bing. Since userare alreadyfamiliar with SLC applica-
while the station is offineand TUNE or FM for station tions, the only EPICS UNIX OPI toolenlisted forPEP-
processing while no beam. Il are those with either noequivalent or vth highly-

For all sequenceasks, commorfeatures are incorpo- desirable features not available in the SLC control system.
ratedespecially for the user interface.edred descriptive Currently, these tools include EDD/DM from LANL and a
error messagesarelogged onabnormalities such alard- strip chart tool from TINAF. EPIC8hannel acces®ols
ware erroraandtrips. Informational messageare logged are also used by MATLAB data analysis programs written
on state changes, atlimit conditioragdother warnings. and used only by the RF engineers.

These conditions are also updated in the database as strings
for real-time display. EDD/DM

For control loops, ringouffers containing themost EDD/DM provides real-time graphical displays. Though
recent values of the looparameters arkept ascompress already rich inoptions, additional features areeing added
records inthe databaseor diagnostic display purposes.to EDD/DM by LANL to meet PEP-II requirements. Be-
Standard data-base records are provided sthtbatiser can cause ofthe variety of X-terminals in use, displays are
to turn the loop on and off, reset the loop to knaygod now automaticallyscaled depending on scresire. To
values, and change the loop period, gain, maxiragtma- Mmatch similar capabilities on the SLC control system, the
tor delta allowed in one cyclendany other loop-specific user now has the ability to select a printer or save-to-file.
constant. New kinds of buttons for selecting files, togglindpiaary
state, and printing have beadded.The name behind any
dynamicbutton is nhowmadevisible on requestand put
Bumpless reboot is an 10&bftware packagedeveloped at into the workstation paste buffer for use by otapplica-
LANL that saves all input constants, states, and alaer tions.
as they are changed and then resttrem as part of 10C The same displays are used, whenever possible, for all
initialization performed during reboot. This package is nditations, with distinctionslefined bymacros. Except for
part of thestandardEPICS distribution but iconsidered diagnostic displays, all displays havesiilar look and
critical for RF station operatiomnd thus was imple- are consistent in the use of color-coding, butod data-
mented early in the project. Tenhancehe userinterface, display sizes, and placement of common items owmlis
an optional informational message is ntaggedwhen- plays like the title, exit, printandhelp buttons. Thelis-
ever aninput is changedproviding a trail fordebugging Playsare hierarchical sthe user starts at the high-level
and determining system usage. displays, which show overall summarigsd statuses, and

Since so many fields in the database are modifiable,Works down tothe lower-level displays, providingore
is unreasonable to save evagssible value sinc¢his detail for a smaller part of the machine. In genesien
would affect I0C performance due tioe overhead ofdata- 90ing from one display to another, the parent display is
base monitoring and file 10. As a result, users nidest-  Killed to prevent clutter and manage resources. Buttons on
tify up-front what items they plan tchange onthe fly.  the lower-level displays allow the user to go back up.

As yet, this limitation has not proved to be too restricting ~ Since displays must work on touchpanel X-terminals
) by people standing in arowded and cluttered control
Message Logging room, the mouse usage is minimized by employirae
In addition to messages logged by subrouteeords, se- reglestate for Qisplayand control selectionsrather tha_n
quence tasksgndbumpless reboogrrors arealsologged —USing mousedriven popup or p.ulldown menus. The size of
by various EPICS systerand databastasks. Themes- Mmany coqtrol buttonsand spacing between buttons are
sage logging mechanisprovided bythe standarcEPICS —Madefor fingers rathgr than cursors. Currently, kth_e—
distribution does not integrate well with the existing SL®layshavetoo much informationand very few graphics
message logging, a system familiar to the usatsheav- P€r page, convenient for commissioning but ideal for
ily used. As a result, a remote procedure call (RPC) cliehrmal operation since the displays take too longai»
task wasdevelopedwhich forwards all messages to a Vate and are too dense.

Bumpless Reboot

server in the SLC control system. C.olors fslrelimited to ahandful and, ifpossible,. are
combinedwith other attributes such as teand flashing
ll. OPI APPLICATIONS for color-challengedisers. For both summariesd indi-

The PEP-II control system is built from both EPICS andidual items, green means OK, yellow means warning but
the SLC control system. Both systemr® high perform-  With time for action, flashing yellow means a trip is im-
ance, distributed database-driven systesiag microproc- Minent, red indicatesthe item is currently tripped and
essors running real-time operating systems and performik@eping the station off, flashingd indicatesthe item is
control andmonitoring of nearbyhardwareBoth provide the first to trip the station, and magenta meahsreware
similar basic client applications such data archival, Or softwareproblem. Currently, all displaypackgrounds
alarming, correlation plots, backwemdrestore,andknob- ~ arelight-coloredwith informational text indarker colors
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though this maychange once operation teansferred to the value which the user can select to get detailed database

the dimly lit control room. and other related information. These database displays have
In general, monitoredata is displayed irblack text proved to be valuable for quick debuggiggd verification

with the currentstatus shown using @olored rectangular during commissioning.

box aroundthe value. A small “DB” boxesidesnext to An example display follows:
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ries areavailablewith one button push. An RPGerver
task was developed to receive messages from the I0Cs and
STRIP CHART TOOL forward them to the SLC message handling facility. The
The strip chart tool is usedduring commissioning to existing message display system, with its rich sefeaf
monitor RF processingarameterssuch as cavityac- tures, can then be used to searchafwtlist specific mes-
uums and gap voltages. Buttons on EPICS display allaseges.
users to start a variety of canned strip charts. Once active,
the users maghangeany plot setugparameter for tailor- V. ACKNOWLEDGEMENTS
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