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MEDM Overview

MEDM stands for Motif Editor and Display Manager

It is a graphical user interface (GUI) for designing and
Implementing control screens, also called displays

It is a mature program
Tens of thousands of screens have been designed for MEDM
It is used worldwide at many sites

« Others: EDM, CSS-BOY, caQtDM — display translators exist

« epicsgt — similar, but no direct display translation

It is the primary means by which operators and engineers
control the APS and many beamlines



Example MEDM Screens
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History

It is an APS product
Started by Mark Anderson in 1990
- Responsible for the look and feel, much of the implementation
- Based on DM and EDD written at Los Alamos
- Choose Motif for a more impressive interface
Taken over by Fred Vong from Fall 1994 to Winter 1996
- Improved the performance under load
- Rewrote the Strip Chart
- Many of his improvements were unfinished when he left
Taken over by Ken Evans in 1996
- Concentrated on robustness, stability
- Added most of the Editing features (Undo, Align, etc.)
- Made Composite object be dynamic
- Added animated GIFs, many other features
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More Information

There is far more to MEDM than can be covered in this
presentation

The main source of information is the MEDM Reference Manual

- Can be accessed from the Help Menu

- Uses your browser to display HTML help

- Also available as a Word document, Postscript, and PDF
There is an MEDM web page

- http://lwww.aps.anl.gov/epics/extensions/medm

- Has the Reference Manual and tar files of recent versions
MEDM for Windows is in the EPICS WIN32 Extensions

- See the MEDM web page
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MEDM Virtual Linac Screen

°* The Virtual Linac MEDM screen is a good example to explore
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MEDM Objects

»¢{ Object Palette

=10l x|

Help |

= 2|88 mEe [
o RAK #-98
Graphics Monitors Controllers Special
Arc Bar Monitor Choice Button Composite
Image Byte Monitor Menu Display
Line Cartesian Plot Message Button
Oval Meter Related Display
Polygon Scale Monitor Shell Command
Polyline Strip Chart Slider
Rectangle Text Monitor Text Entry
Text




Resource Palette

>¢ Resource Palette EJ@|E|

File Help
° Each object has a set of properties o o |
°* The properties are chosen viathe I?m
Resource Palette —

/

Tit e Calibration Curwe (S1ATH1X

* All objects have

# Label Ihagnetic Field

= X and Y POSlthn ¥ Label Ig: rrrrr t
- Height and Width |
° Others vary dependi :

° Properties ares'
- Text Boxes
- Color selectors

e
- Pull down menus '

- Dialogs

Cartesian Flot
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Examples of All MEDM Objects

¥¢ testDisplay.adl
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Editing Features

* Menus are all Tear-Off

Left =
Horizontal Center ]
Right Same Size
= EDP Text to Contents
® H Undo Yertical Center
Undo (only one operation) cue -
. Copy Ctrl+Ins Position to Grid Toggle Show Grid
e AI I g n Paste Shift+Ins Edges to Grid Toggzle Snap To Grid
Raize Grid Spacing,..
1 1 Lower —
- Left, Horizontal Center, Right |=
Group Horizontal
. Ungroup Yertical =
- Top, Vertical Center, Bottom  |a 1 |z
Space Evenly - Flip Wertically
- P i G -d Center - = Eotate Clockwise
OSItlon to rl Orient - Horizontally in Display Rotate Counterclockwisze
Ed eS to Grid Size - Wertically in Display
= g Grid - Both
Unselect
° Space Evenly - B
Select Display
- - Find Outliers EDIT Operations Summary
= HOrIZO ntal and Ve rtICaI EEFT‘ESh Fointer in Create Mode (Crosshair Cursor)
Edit Szmmar‘ Etnl Iraz to create ohject.
Hevs Eth3 Popup edit menu,

- 2-D

Fointer in Select Mode (Pointing Hand Cursorl

EBtrl Select objects,
Wertex edit for Polygon and Polyline,
. & (Shift afterward constrains direction,)
o G rl E Shift-Btnl Add o remove from selected ohjects,
Ctrl-Bthl

- Toggle Show Grid
- Toggle Snap to Grid
- Set Grid Spacing

Etnz
Ctrl-Btn2
Etn3

Keyboard

Arraw Key Howe selected objects,
Shift-Arrow HMowve selected objects,
Ctrl-Artow Resize szelected objects,

Cycle selection through owerlapping okjects,
Howve objects,

Resize objects,

Fopur edit menu,

|
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Editing Features

* Center -
Left =
- - - Horizontal Center ]
- Horizontally and Vertically in
. = Top Text to Contents
DISpIay Undo Yertical Center
Cut Shift+Del Bottom —
- Both Capy Errls Ths Fosition to Grid Temeile Shan Eric
Paste Shift+Ins Edges to Grid Togele Snap Tao Grid
P O M t Raize Grid Spacing,..
rren Lower =
. . . Group Horizontal
- Flip Horizontally and Vertically |unere =
Alizn - 2-0 Flip Horizontally
- R t t CI k 1 d Space Evenly - Flip Wertically
O a e OC Wlse an Center F — Rotate Clockwise
? (0] Orient > Horizontally in Display Rotate Counterclockwisze
CounterCIOCkWISe (90 ) Size - Wertically in Display
. Grid - Both
e SI Ze Unselect
Select ALl = | |J
- Select Display
Same Slze Eind Outliers EDIT Operations Summary
Refresh Fointer in Create Mode (Crosshair Cursor)
- Text to Contents E mel B vo creae et
Fointer in Select Mode (Pointing Hand Cursorl
¢ Ot h erS - send 321525 i P Palyzan and Palyline,
I shiftmtnt  add o remeue from colocted chjmeie
. . Ctrl-EBtrnl Cycle selection through overlapping ohjects.
- Find Outliers o
Etn3 Fopur edit menu,
Hodrerd
- Refresh ke, o elee ke
Ctrl-Artow Resize szelected objects,
* Edit Summary (Keyboard and
il
Button Shortcuts)
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Fonts

Fonts in MEDM are somewhat brain dead
- Changing them would trash thousands of existing screens
MEDM can use either Fixed or Scalable fonts
Fixed fonts use font aliases for flexibility
- widgetDM 4, widgetDM _6, ... ,widgetDM_60
- These can be assigned to any X Windows Font
- We are stuck with the original APS assignments
Scalar fonts use one font (your choice) and vary the size
- Was not available when the APS was started
For new sites, the defaults can be changed in siteSpecific.h
- When MEDM is built
The font size is determined by the height of the text box
- The text can extend beyond the box horizontally
- In practice you vary it until it looks right

12



Default Fixed and Scalable Fonts

fontTable.adl opened without and with —displayFont scalable

¢ fontTable.adl

Font Table
APS Standard Fixed Fonts

h 188 widgehDH

The height (h) values do not
scale uniformly

h { 20: widgetDM_18
h < 21: widgetDM_20

widgetDM_4 and widgetDM_60

are not possible

h < 35: widgetDM_36
h < 36: widgetDM 40

¢ fontTable.adl

Font T abl;
APS Standard Fixdq

h =5 widpedLI_G

b =10 widpeeTRE 5

1< 13:vidgaN_10

h = 14: widgeiDM 12

h = 15: widgeiDM_14

h < 16: widgeiDM_16

h < 20: widgetDM_18

h < 21: widgetDM 20

h < 24: widgetDM_22
h < 26: widgetDM 24
h<=27: widgetDM 30

h < 35: widgetl

Note:

The scalable fonts
do not use
widgetDM_xxx

The words are only
accurate for the
default fixed fonts
and were
determined
empirically

h <36: wideetDNL 40

However, adjusting the height until it looks right works OK

13



Graphic Objects

°* Many effects are created with Graphics objects

< Yirtual Linac.adl
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Dynamic Attribute

Applies primarily to Graphics objects
Objects with a Dynamic Attribute can have their color or
visibility change based on process variables or conditions
Color Mode

- Object has alarm colors (Green, Yellow, Red, White)
Visibility Mode

- Visible only if the process variable is zero or only if not zero
Visibility Calc Mode

- Visibility is based on a CALC expression involving up to 4
process variables plus HOPR, LOPR, STAT, SEVR, etc.

Also applies to the Composite (also called a “group”)
- Allows whole sections of the display to appear or disappear
- Means any object can have a Dynamic Attribute
- Make it be a Composite with just one member
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CALC in MEDM

Used in two places
Visibility

Image Frame Number (Animated GIFs) M

Laser Control

Used when Visibility mode is set to “calc” o2
and Visibility Calc is defined N

CALC expression returns True or False . ’
The APS Status Display uses this feature
- With Composites (like the Demo)

Laser Control

Phae: 700" ‘
Used when Image Calc is defined LLLLLEL

- Will just animate otherwise
CALC expression returns a frame number
Frame numbers start with O
Uses O or last frame if out of range

Bean

16



MEDM CALC Expression

° Expression involving 16 variables

- A The value of Channel A B
- B The value of Channel B — =
- C The value of Channel C = d calc
- D The value of Channel D L
_ Wizikility calc =
E Reserved e I—I-m — A1

- F Reserved et 1 [t

Charinel E [
- G The COUNT of Channel A Channel A |-
- H The HOPR of Channel A i

ggggggggg zif .||
- |  The STATUS of Channel A e fapstogonin.gie
- J The SEVERITY of Channel A ot .
- K The PRECISION of Channel A
- L  The LOPR of Channel A :

17
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Examples of MEDM CALC Expressions

°* Syntax is the same as for the EPICS CALC record
- See the Record Reference Manual
°* Some True/False Examples (for Visibility)
- 1A Value is zero (Same as "if zero")
- A Value not zero (Same as 'if not zero")
- A=12 (or A==12) Value is 12
- A#12 (or Al=12) Value is not 12
- A<0&&B<0&&C<0 All are negative

- A>.9*H Beyond 90% of upper limit

- 1J SEVERITY is not zero m
°* Some Number Examples (for Image Calc)

- A Frame is value of A

- A=12 Frame O or 1l

- (A+B)*SIN(C) Frame determined by expression

Pioneering Office of Science
® Science and U.S. Department
Technology of Energy



Color Rules Using Animated GIlFs

°* Make a multi-frame GIF
- One frame per desired color, One pixel per frame
° Put this GIF under the object you want to have color rules
°* Use a CALC expression that rounds off to the frame number
* Example: 3 colors: Green, Yellow, Red
- CALC: (ABS(A)<.8*H)+(ABS(A)<.9*H)
- Gives: Green for |A| up to 0.8*HOPR
Yellow for [A] from 0.8*HOPR to 0.9*HOPR
Red for |A| greater than 0.9*HOPR

19




Use SGA to Make and Edit Animated GIFs

20
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Execute Mode

What’s wrong with this screen?

¢ virtual_Linac.adl

I ] 3|
Intensity {(mAD

X-Position (mm)Y-Position (mm)

Cathode
Temperature

Esired Range

FCz
HLve Hzouzii ot H3V3 Heb et HE g L . :
CHL = |pma |priz [Priz P4 |Fis | Foy i Trend Display|
——f Hho i Hj——a 0 M Hig -
| | | | | [a]
I- mA - A I- mA I- mA I- mA I- mA
K_ mm K_ mm K_ mm x_ mm x_ mn B[\‘]l C-Urrent
Y- mn Y- i Y- i Y- i Y- mn Control
Cathode Current H1/¥1 H2/¥2 H3/¥3 H4 /¥4 H5 /Y5
Control <3

G MEDM Deno Display|

MEDM objects turn white when the connection is lost
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Drag and Drop

You can drag the process variable names from an object
- Use Mouse Button 2 (the middle button)
The Process variable name appears in its alarm color on black
Can be dragged to any Motif Drop Site
- This includes Probe, StripTool, HistTool, and others
Names now go into the X Clipboard as well
- Can paste them in the usual places without even dragging

In practice Button 2 is used as a fast way to see the process
variable name

Doesn’t work on a Mac

22



PV Info

© PV

Info

Gives extensive information about
the process variable

* Accessed through the Execute-
Mode Menu

Right click the display

Use the cursor to pick which
object

PV Info

23
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PV Limits

°* PV Limits

- Allows you to set the limits for
Meters, Sliders, etc

* The user can:

- Use the values from Channel
Access (HOPR, LOPR, PREC)

- Use the defaults set by the screen
designer

- Set her own values
°* The screen designer can:
- Set it to use Channel Access values

S13iC3feedbackliSetPLo

Low Limit ¢LOPR)

Sources Channel 4 |

Values |i-10

High Limit C(HOPR)

Sourcet User Specified o |

Value: | 5

Precision (FREC)

Source: Default |
for the defaults it [5
- Set the defaults
* Accessed through the Execute- —— —
Mode Menu »
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Execute Menu

°* The Execute Menu is a user-configurable menu that can be
added to the right-click menu on displays in Execute Mode

* Specified by the MEDM_EXEC LIST environment variable
- If not specifed, it doesn’t appear at all
° Example
- setenv MEDM EXEC LIST 'Probe|iprobe [&P| &
ADL File;echo &A:PV Name (s) ;echo &P'

- Gives the menu shown o
- Selecting the Probe item, for e
example, will allow you to i s
SeIeCt an ObjeCt’ then run Togzle Hidden Button Markers
. . Refresh
Probe on its process variable
. Execute o
* See the manual for details e

PY Hamelsa

25
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Macros

Strings of the form $(name) in an ADL file can be replaced by
some other string

- For example, enter $(sector):$(corrector) as part of a PV name
Replacement is specified:
- 1. On command line:
medm -x -macro ’sector=S1A,corrector=H2”
- 2. In Related Display configuration:
Resource Palette dialog

Allows you to design one screen and use it for many similar
items

The Virtual Linac uses $(user) in front of PV names
- So different users have their own PV names
- Look at the startup scripts for MEDM for the Virtual Linac

26



Related Display

° Brings up a menu of other displays
°* As with most MEDM objects there are many options

»¢ relatedDisplayOptions.adl ['-_]['Ejﬁ|

Related Display Opti

gﬂ If you Control-Click,
then the new display
replaces the current

If there is only one [ one pie =
item in the menu, _
the label is [hDisplay [HDisplays If there is more than

one item in the

. cc.ente.red,.and menu, the label is
clicking it brings up [h [h left justified

that one display |
27
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Hidden Button Markers

° Related Displays can be hidden under other objects
°* Toggle Hidden Button Markers shows where they are

¥ liRf.adl
LINAC RF C | £ n
e R
ontro 5 6
RF Trigger Rate : L3 Timing Source Select Turramit (e LL Tining Source Selest |,
T, 6 LI Beam (PG1) B4 :tlormal /RG2 LI Beam (RFG)
| o |
45"?;1 Tﬁlc?ll“ WSWR ARC EI uuuuu Qmp TENDUETM SR EI 4{1075\);1 ¥ﬁlCL§JLm\|'SNR ARC EI U Yacn gl
» 80 B ro o B l.l LLRF @ 58 BB LTS 88
TSRS S ) 3 irfGate.adl - of: t Res. ¢ teset| _OnoFE _| Reset| Reset| On|OFF = Resat Lo
Cate Cate e —— ALEe EI ate _I
Start  Wicth _Start =1 Uidth_ Start blldt.h Star‘t Nldth
g s 2, 9002, 500 us g us 0L s
[F=.000 .10 |_3 LLRF Gate 7777777 2,900 | L3 [F=.000 5,10 L2 Bl L1
-5 Phasegﬂidgus PGl LLRF Gate Pt - EOFhase ;df:stmentlo = -5 Phasesﬂc;%ustmentio =5 - Phase ?ﬂdé]?usbmer’\tio .
pate  Gate = T — F — - - -
KLY nmve Start Ctrl KLY Drive Attn Ctrl KLY Drive 4 2
Dec| 2,500 2.500 us s 19,3 mes| T Taglg  mes| ‘| Frint
@ -2,868 Inc @ -1,008 Inc @ -2,964 Inc
o | B — [
Mod, PFM Voltage cats cats Moo, PFM Woltage C(KW»3 Hod, PFM Woltage < EIDSE
Limit - 36,9 Sy (el al Limit - 35,60 | Linit - 36,00
0,00 33,10 L3 Coarse [-8.000 |8‘j_0 .00 Io.oo 32,00 [ Io.oo 34,00 EY Info
- — —
| G Gate 2,050 [L00 |- e | | ——
Moo Trig PG1 Gats — 4 - Hool Tria Limit — Mool Trig F"UI L 3 3 t
por oo, o | a0 2500 50 “c.c0c EEMDMN .o ey o410 | 1mMits
| ————————————————
e o, G55 -2, 900 2,500 r r : :
R +0B| [T T 12, 0e+06) (L1 20, MEDM Main Hindaw

L5 B — {5 S |k B pisplay List
. . . — oo oo Togzle Hidden Button Har‘l-:er*sl
Clicking on a hidden button
brings up a (single) display just | | |[lz& 105 4ee08] [7uai 10.5e-08
. . o S0 NBORO8 | 1T 5" ¢ NSART2
like the more conventional Eca

be+06
; L% Bled Enabled ® 0.0et+00

Related Dis p I ay i 13 §led Enzbled ® RES o im

L2 5le

« Refresh

rol Hode
L " 1 INOLI Tisabled - . +
Hold @ Hessured | @ | A11 RF Timing Zc Fﬁepwgﬁ
Hold @ SetPt | rce | RFG Co. 555
Operator Cumments:' 3. subbon B2/66/83
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Bar Monitor

°* Here are some options for the Bar Monitor

none

it MEDM Bars

linits
channel

fromn edge from center

right left

—14.888
O B

—19.888 —-19.9880
T T B TR B |

—149.aa6l

I -5.95z . [ -a.a6z . | -a.35z

HorbitiP1HL iCurrentAld i iH1 :CurrentAl i 1Hl sCuprentAl B Horbit i PIHL iCurrentA0 B Horb it sP1HL s Current Al i 1HL sCurrentA0 B Horbit i F1IHL :Current Al
BB P —19.888@ L LRl 1d. 000 -19.688 —19.888
S ' N

HorbitiPiHL 2 CurrentAd
a@a 19.000@819. 880

-19.848 -1
Tl il T B

5,952
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Bar Monitor

°* The no decorations mode, useful for bar graphs and effects

testBarMoDecorations.adl

Sector 1 Horizontal Correctors

30
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Strip Chart

°* While not as powerful as StripTool, the MEDM Strip Chart has

many features, which can be changed on the fly

= =
Chanrnel Color Low Source Low Limit Hizh Source Hizgh Limit
THorbit:siazHL i Currental - Channel | I i L Ta Ty Channal = I LT T T
Morbit:iSiaiH2: Currental - Default = I T Channel =1 I i LT e T
Horbit:SiAzHI i Currental Uzer Specified I =15, e Channel = I S0, o
This dialog comes up | = chamner | .00
viaPV Limitsonthe |7  q.a o [moo
Execute Mode Menu in |- :
Channel - | |0
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Cartesian Plot

A

The Cartesian Plot is the most complicated MEDM object
MEDM provides generic support for different plot packages
XRT/Graph

- Most complete implementation is XRT/Graph

- Commercial product, not available for Windows

- Requires a license on each machine on which it is built

- Many features and works well
SciPlot

- Public Domain, modified extensively for MEDM

- Included with MEDM, should work on any platform

- Currently missing Second Y axis and Fill Under
JPT

- Developed at TINAF

- Does not support all MEDM Cartesian Plot features
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Environment variables

EPICS_DISPLAY_PATH

* Normally set by a script that reads the application’s
configure/RELEASE file.

EPICS CA_ADDR_LIST

* For beamlines, normally includes the IP address of a PV
gateway.

EPICS CA MAX_ ARRAY_BYTES
« The maximum number of bytes transferred for an array.
« This should be >= the definition in the 10C.
MEDM_EXEC_LIST
» Described earlier, on “Execute Menu” slide.
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Hands on (see handout)

* Virtual Linac
« Download and install
« Run “MEDM Virtual Linac”, “Start Virtual Linac’
* Group exercises
« Start MEDM in edit mode
« Make related display button
* Independent exploration of MEDM features
« Tear-off menus
« Right-mouse-button menu
° Independent exercises
 Visibility calc
« Composite display

34

Office of Science
U.S. Department
of Energy



