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EPICS

calc overview %

Support for evaluating expressions entered at run time
* EPICS record types:

- acalcout — like calcout, but also supports array expressions; user
can specify wait-for-completion.

- scalcout — like calcout, but also supports string expressions; user
can specify wait-for-completion.

- swait — like calcout, but uses recDynLink (no “PP MS” link
attributes), and waits for completion.

- transform — like 16 calcout records that share a PV data pool
- sseq - like seq, in base, but can get and put strings; user can
specify wait-for-completion.
* Other code:
- Interpolation routines for aSub record
- averaging routines for sub record
- sseg-record editor
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EPICS
calc databases and dlsplay files

caIcExamples adl o

Algebraic functions/operators

ABS(a) LOG(a) SER(a) ath
LOGE (@) SART(a) a/b
MAX(a,b,...) a'b ath
MIN(a,b,...) axih

Mlscellaneous

* Databases, display files for run- By E & expressions

Grouping

time programming e e >

HCDSEag COS(?)) SINI-(i(e).) CAMTT USE “L17 or 7437
ATAN(a COSH(a TAN{a (H) AMIE
ﬂTﬂNQ(a b) SING) TﬂNH(a) SAME AS A%E, EBUT MOTE...
- userCalc, userCalcout RelstsoneliapeaLonG ceD
s S T SCALCOUT RECORD WILL PARSE “BA°
adh ah ath a==b AS A STRIHG WARIAELE
L 1F—
= use rStrI n g Cal C Bitwise/lLogical operators 7:’ (if-else) operator
a8b 2 OR b a»b ATE:C
a EIR b a AND b ah IF cAal!=0) RESULT IS E. ELSE C

= User/ \rraycalc Ak - ° b Array expressions
Misc operators & symbols ©
1;

afbic UNTIL (a GET WARIAELE O (E0=A, B1=E, ,,)

= UserTranSfOl‘l N NRNDH (a:=1ibi=2sc)  ai=b o
n

BYTE (aa) PRINTF ('&f',aa) aathb aa-bb aiA+3)

- u S e rS tr I n S e DBL (aa) SSCANF (aa, '%lf ') aa>=hh aai=hh GET WARIAELE a+3
INT(aa) $S(aa, '21F") aa>7hb 2a<Thh

MAX(aa,bb,..) READ(aa,'#1d') a@al=hb  aalbb a0
MIN(aa,bb,..) WRITE('31f',a) aadhb aa<hb GET STRING WAR O (BRRO=AA, .2
NINT{aa) aa{bb,cc} aa==bh aa=hb
- user Ve $P('¥f',aa) aa[l,3] aa-|hb aa|-bb Random number
$T(za) TR_ESC(aa) $E(aa) ESC(aa) RHIM
CRC16(aa) ADD_XOR& (aa) HOR8(=a) STR{aa)
MODBUS(aa)  AMODBUS(aa) LRC(aa)  ‘'abc' RANDOM VALUE IN RANGE [0.11

_ Inte rpola‘tlon WORD) R, Bld) (BN oo
aa’’a aalsa
NOTE: can use single or double guotes at runtime

* Examples of ALL calc S e e e

)
'aa', 'bb', etc, are string arguments,

expressions can be found in | oy functions/operators |

HMHXEaa% DERIv(aa() ) NDERI\é(aa,in) @@z
* I d - | Sgg‘gmaa gmghzvaa NSMOO(aa,a) aa>>10
(aa,bb) SMDO(aa) <<10
synApps calc*Example displays O FIIR () S0 s
AYG(aa) IX SUM{aa) THMAX (AR)
IXMINCAR)  IXZ(AR) IXNZ (AR)

Items in blue are useable in transform and sCalcout
records, and include string functions,
Items in red are useable in aCalcout records,
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Array-calc (acalcout) record

EPICS

* Calcoutrecord plus:
° Array fields AA...LL
* Array result AVAL

* Additional output option “Never”

* Can wait for completion
° Array expressions:
Assume aa=(1,2,3,4,5)
- aa[2,4]->(2,3,4)
- ix->(0,1,2,3,...)
- sin(ix*d2r) ->

1.0
0ﬁl/\
0.

100 00

userArrayCalcPlot.adl & {g]
xxx tuserfArrayCalcl AVAL

300 400
Al INDE

—0.5’
1,0

userarravCalc.adl
trajectory error

{xwxxsuserfrrayCalced)
Passive - l EUTF PRDCI #D105

NUSE|102 ENAELE
DOUELE VARIABLES PV NAME

A [pertrajlsStartPulses NPPNMS §0 . 00000
B jxxitrajlsEndPulses NPP NMS  §100.00000
C |jximl MRES NPP NMS i0.00100

D | fo.00000

ARRAY VARIABLES PV NAME
[i5]fr suserfirrayCalcs . AVAL NPP 1 [0.,00000

{BE | 000000

HELP CALC ¢CALCULATIOND RESULT
(aa[a, bl-bb[a,b])/c 0.00000 L
ARRAY RESULT OO0

OCAL ¢OUTPUT CALCULATIOND
7 | 0.00000

0.00000

QUTPUT
DELA0, 000 Eyeyry

| | usecae
OUTPUT PY NAME

| Continue normate = BT 00 «
WAIT FOR COMPLETION? NoMait |

Everd Time

500 \sol
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EPICS

%

String-calc (scalcout) record

* Calcoutrecord plus:

* String fields AA...LL

* String result SVAL

* Additional output option “Never”
* Can wait for completion

° String expressions:

printf("abc%1.2f", a) “abc1.23”
"abcdef"[2,4] “cde”
“‘m1.VAL{*.VAL”,”. EGU"} “‘m1.EGU”

[ userStringCalc.adl Zm |

%FuserStringCalc 1 (xxwsusersStringCalel)

- EVENT#F PROC | #DIGITS E EJEnaELE ALL

DOUELE YARIAELES

Pazzive

PY NAME
Al [ .23450
B I [0.00000
Cl [0.00000
DI [0 .00000
"STRING VARIAELES PY NAME
AR |
BB/ |
HELF CALC (CALCULATION2 RESULT
| Eerintf ("abc?1.2f",3) 0.00000

\BTRING RESULT:abcl,23
‘ OCAL_¢OUTPUT CALCULATIOND

|@b 0.00000

| STRING RESULT:(,00000
| [ Usecate

: OUTPUT
,m-:l.nvfj L0000 Eoeis K
OUTPUT PV NAME

‘ Continue normally |IVOUM I -«
WAIT FOR COMPLETION? Wait .II

|

Everd Time
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Transform record

EPICS

%

Like 16 calcout records, sharing a pool of input variables
Original use was for coordinate transformations
Conditional expression evaluation:
- If field A was written to, don’t execute expression CLCA
- Each expression uses results of previous expression
Example: equations for slit

[ A O userTransform.adl <2> @ O &) )
EUSGI‘ Transform 6 {xwwl suserTrant)
Passive | Piu[:J # DIGITSF _®ENABLE ALL
COMHENT VALUE
s N [tz [T.000 e
B [xneg | Bcenter-$size/2 |£.000 [
C fsize | fipos-$xneg 0,000 |
D fcenter | |($xpos +3xneg)/2 1,000 |
CALC OPTION:  Conditional |

A
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EPICS
Sseq (String-Sequence) record %

° Like seq record, but can read/write strings or numbers
* Can wait for completion (MUST use CA link)
* Example: driving caputRecorder playback from EPICS:

r

£ userStringSeq.adl <5 o x.‘
'FuserStrjngSeq 1 (s suserStringSeql) EEnBLE ALl
Passive .ll PRUCI # DIGITSF NUMERIC WAIT FOR

INPUT PV NAME DELAY STRING VALUE YALUE OUTPUT PV NAME COMPLETION?
01 | p.OOOO [motorscan p.OOOOO pxicaputRecorderMacr  Wait .4|
02/ 0.0000 ['m3' 0.00000 B icaputRecorderfirgl  Nokait |
03} 0.0000 | 0.00000 | Nolait |
04 | 0,0000 Do 000000 peicaputRecorderExec  Wait ..|

ABORT I FORWARD LINK p
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Interp database

EPICS

%

* Lagrange nth-order
interpolation

°* Oneinput, two outputs

* Can load interpolation
table, or build it point by
point

* Array mode: accept
input array, output

“D interpNew.adl Siila x”'
Lookup table interpolator
Output Link

B {input)  sHow Description Y {(output)

0, 00000 )
e | 0.00000 [

0,00000 | 0.00000 |
0 VALUES)  POLYNOMIAL ORDER: J4 Mor-e

| =g 3 |
[ ] interpNewData.adl Sidal b

Data entry for lookup table 1

O—(YJEIJ— e Description
p-o0000™ b:ooooo %
0 VALUES  POLYNOMIAL ORDER
Add Entry | Delete ALl Entries |

A

AE‘] interpArray.adI Syila x”'
Lookup table interpolator

| % {input)

interpolated array (input)  suou Description Hode
06000 - Interpolate - I
0, 00000
0 VALUES) POLYNOMIAL ORDER$ F
A Pioneering OffiSce of Science
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userAve data averaging

EPICS

%

* Continuous or one-shot

* “Acquire” calls back when
specified average has completed

* Algorithms:
- AVERAGE
- Straight average
- FIT-LINE

- Fit to a line, return estimate of
current value from line fit

- AUTO

- Vary smoothly between
AVERAGE and FIT-LINE,
using correlation coefficient

'[iUser bverage 1

O

- 0 X

ENABLED

userAve more.adl

{xxx suserAvel)

Passive 4| PROC| | Done  Done? | 3cquird

P\ NAME OF CHANNEL TO AVERAGE Tepitt Values =0La73
kxx:userCalcUutl.UﬂL CP NMS

# OF SAMPLES TO AVERAGE: |10 CONTINUOUS 1| CLEAR |

# OF DIGITS TO DISPLAY: E AUTO "I

Average -0,512 _I
Line Fit -0,474
Auto -0,474

Averaged Yalued

Slope 0,086
Corr Coef 1.000

'Auto’ varies smoothly between average and line fit,

= scanDetPlot.adl = B

xxxzscanl  Y=xxx:userCalcOutl, VAL

noL LFIT

1,0

0.8
0.6
0.4 1‘\)u/(:5
0.2
0.0
5 15 20
-0,2
-0.4
-0.6
-0,8
-1.0
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