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The client: environment where
connections requests are issued.
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CA stands for Channel
Access, the name of the
communication
protocol underlying all
EPICS 3 connections

(sirius) ~%$ cajet SI-Fam:PS-Q1:Current-Mon The client: environment where
SI-Fam:PS—Q1:Current—Mon 91.33 connections requests are issued.
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CA stands for Channel
Access, the name of the
communication
protocol underlying all
EPICS 3 connections

Connects to a CA server
(input-output controller, or
|OC) and gets the current
value of one record

(sirius) ~$% cajet S5I-Fam:P5-Q1:Current-Mon

SI-Fam:P5-0Q1:Current—Mon 91.33
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CA stands for Channel Connects to a CA server Name of the property we want to connect. Represents some
Access, the name of the  (input-output controller, or pro‘cess variab.le (PV) of a given device. These names are
communication |OC) and gets the current deflned by a string (a—; A-Z0-9 _-:[]<>;)and mustbe
protocol underlying all value of one record unique across the entire EPICS network. At SIRIUS, we use
EPICS 3 connections naming conventions to improve interpretability.

(sirius) ~%$ cajet SI-Fam:PS-Ql:Current-Mon The client: environment where
SI-Fam:PS5-Q1:Current-Mon 91.33 connections requests are issued.
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communication |OC) and gets the current deflned by a string (a—; A-Z0-9 _-:[]<>;)and mustbe
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Value of the process variable. In this case, the DCCT measurement of the electric current of a quadrupole power supply.
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Name of the property we want to connect. Represents some

CA stands for Channel Connects to a CA server . ) .

Access, the name of the (input-output controller, or process variable (PV) of a given device. These names are
communication IOC) and gets the current defined by a string (a-zA-Z0-9 _-:[]<>;) and must be
protocol underlying all value of one record unique across the entire EPICS network. At SIRIUS, we use

EPICS 3 connections naming conventions to improve interpretability.

(sirius) ~$(cajet SI-Fam:PS-Q1:Current-Mon The client: environment where
SI-Fam:PS—Q1:Current—Mon 91.33 connections requests are issued.

Value of the process variable. In this case, the DCCT measurement of the electric current of a quadrupole power supply.

* Non-hierarchical, “flat”, control system. Based on process variables instead of objects:
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« Modular, distributed and scalable: no bottlenecks, very robust and decentralized,;
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 Tool based: minimizes need for customer-specific coding (independent development);
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Name of the property we want to connect. Represents some

CA stands for Channel Connects to a CA server . . )

Access, the name of the (input-output controller, or process variable (PV) of a given device. These names are
communication IOC) and gets the current defined by a string (a-zA-Z0-9 _-:[]<>;) and must be
protocol underlying all value of one record unique across the entire EPICS network. At SIRIUS, we use

EPICS 3 connections naming conventions to improve interpretability.

The client: environment where

(sirius) ~$% cajet S5I-Fam:P5-Q1:Current-Mon

SI-Fam:PS—Q1:Current—Mon 91.33 connections requests are issued.

Value of the process variable. In this case, the DCCT measurement of the electric current of a quadrupole power supply.

* Non-hierarchical, “flat”, control system. Based on process variables instead of objects:
« Modular, distributed and scalable: no bottlenecks, very robust and decentralized,;
« Lack of abstraction and atomic actions (at least with version 3);

 Tool based: minimizes need for customer-specific coding (independent development);

« Written in C++, with support for python and matlab, re-implemented in Java, etc.
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" f s (sirius) ~$ caget —-d 34 SI-Fam:PS5-Q1:Current-Mon
Each PV has several additional properties: SI-Fam:PS—Q1:Current-Hon

Native data type:

Request type:
Element count:
Value:

Status:
Severity:
Units:
Precision:

Lo
Ha
Lo
Lo
Hi
Hi
Lo
Hi

disp Llimit:
disp limit:

alarm limit:

warn Limit:
warn Limit:

alarm limit:

ctrl limit:
ctrl limit:

DEF_DOUBLE
DER_CTRL_DOUELE
1

91.33
NO_ALARM
NO_ALARM



Each PV has several additional properties:

If > 1, PVis an array.
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Each PV has several additional properties:

If > 1, PVis an array.

Possible alarms or warnings related to this PV: including
disconnection with hardware or other reliability problems.
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Native data type:
Request type:

: , . . ' Element count:
Possible alarms or warnings related to this PV: including Value:

disconnection with hardware or other reliability problems. Status:
Severitv:

Physical interpretation of data

Lo
Ha
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Hi
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Hi
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Precision:
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disp limit:

alarm limit:

warn Limit:
warn Limit:
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" f s (sirius) ~$ caget —-d 34 SI-Fam:PS5-Q1:Current-Mon
Each PV has several additional properties: SI-Fam:PS—Q1:Current-Hon

If > 1, PVis an array.

Native data type:
Request type:
Element count:

Severitv:

Units:
Precision:

disp Llimit:

Possible alarms or warnings related to this PV: including Value:
disconnection with hardware or other reliability problems. Status:
Physical interpretation of data
.. . Lo
Limits that raise alarms Hi

Lo
Lo
Hi
Hi
Lo
Hi

disp limit:

alarm limit:

warn Limit:
warn Limit:

alarm limit:

ctrl limit:
ctrl limit:
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DER_CTRL_DOUELE
1
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" P (sirius) ~$ caget —-d 34 SI-Fam:PS5-Q1:Current-Mon
Each PV has several additional properties: SI-Fam:PS_Q1: Current—Hon
. Native data type: DBF_DOUBLE
If> 1, PVis an array. Request type: DBR_CTRL_DOUBLE
. . . _ . Element count: 1
Possible alarms or warnings related to this PV: including Value: 91.33
disconnection with hardware or other reliability problems. Status: NO_ALARM
Severitv: NO_ALARM
Physical interpretation of data bt
Precision:
o ) Lo disp limit:
Limits that raise alarms Hi disp Llimit:

Lo alarm limit:
Lo warn Llimit:
Hi warn Llimit:
Hi alarm limit:
Lo ctrl limit:
Hi ctrl limit:

(sirius) ~$ caget —-d 20 SI-Fam:PS—-Q1:Current-Mon
SI-Fam:P5-Q1:Current—Mon

Native data type: DBF_DOUBLE

Request type: DER_TIME_DOUELE

Element count: 1

Value: 91.3385

Timestamp: 2025-08-28 14:10:03.964393
Status: NO_ALARM

Severity: NO ALARM
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. . . _ . Element count: 1
Possible alarms or warnings related to this PV: including Value: 91.33
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Each PV has several additional properties:

If > 1, PVis an array.

Possible alarms or warnings related to this PV: including
disconnection with hardware or other reliability problems.

Physical interpretation of data

Limits that raise alarms

Date and time of the last update of this PV

PVs also have read and write access control. For instance,

we cannot write on a PV that only maps the readout of
some property:

(sirius) ~$% caput SI-Fam:PS-Q1:Current-Mon 92

0ld : SI-Fam:PS—Q1:Current-Mon 91.3298
Error from put operation: Write access denied
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Each PV has several additional properties:

If > 1, PVis an array.

Possible alarms or warnings related to this PV: including
disconnection with hardware or other reliability problems.

Physical interpretation of data

Limits that raise alarms

Date and time of the last update of this PV

PVs also have read and write access control. For instance,
we cannot write on a PV that only maps the readout of
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Each PV has several additional properties:

If > 1, PVis an array.

Possible alarms or warnings related to this PV: including
disconnection with hardware or other reliability problems.

Physical interpretation of data

Limits that raise alarms

Date and time of the last update of this PV

PVs also have read and write access control. For instance,
we cannot write on a PV that only maps the readout of

some property:
Command to write on a PV Desired setpoint value

(sirius) ~$% (caput)SI-Fam:PS—-Q1:Current-Mon' 92

0ld : SI-Fam:PS—Ql:Current-Mon 91.3298
Error from put operation: Write access denied
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* Onthe server side, the IOC building blocks are records that are mapped into CA PVs by the server layer;
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* Onthe server side, the IOC building blocks are records that are mapped into CA PVs by the server layer;
* There are several types of records, to perform different tasks:
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* Onthe server side, the IOC building blocks are records that are mapped into CA PVs by the server layer;

* There are several types of records, to perform different tasks:
* Analog/Long/Binary/String Input: read data from hardware (they differ on the data type that can be handled);
* Analog/Long/Binary/String Output: send data to hardware;
* Calculation Record (Output): value based on state of other records (and have conditional updates);

| cmmmmmmmmmed® e
i I
Database
' Analog In I
: MTTR1-LITEMP1 :
|
|
NP VAL 1= Binary VO
i EGU'| n|ogc Cale Binary out : 4
! - MTRT{-LICALC |
' Hmn-u:com.-swl
Sansor | —+1 [NPA |
L —lwea| [ poL | |our ]:" :
' c 10
: Analog In CALC: {A*B)2) > C
! MTRT1-LLTEMPZ SCAN. 10 second
g:—v we || s -
|
|

_____________________________
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* Onthe server side, the IOC building blocks are records that are mapped into CA PVs by the server layer;
* There are several types of records, to perform different tasks:

* Analog/Long/Binary/String Input: read data from hardware (they differ on the data type that can be handled);

* Analog/Long/Binary/String Output: send data to hardware;

* Calculation Record (Output): value based on state of other records (and have conditional updates);

* Combiningthem in an IOC allows complex logic with very little (conventional) programming

| T |
i |
Database

[ Analog In |
: MTTR1-LITEMP1 :
|

I

NP VAL [ Binary 11D
i EGU'| o|og{: Salculstion Binary out : .
! - MTRT1-LI:CALC | =
. ' . MTRT1-LLCOOL-SW|, J‘T [
angor | —* | )
LU —| inPE VAL DoL | our ]I"' : ‘.[QJIJ
i cC 1 |
Chill

: Analog In CALC: ((A8)2)>C : e
! MTRT1-LLTEMPZ SCAN. 10 second |
| ] I
; |
i I
i I

|

_____________________________

4/15 pyAML Community Meeting, September 3rd, 2025



EPICS Servers A ) eneem

* Onthe server side, the IOC building blocks are records that are mapped into CA PVs by the server layer;
* There are several types of records, to perform different tasks:
* Analog/Long/Binary/String Input: read data from hardware (they differ on the data type that can be handled);
* Analog/Long/Binary/String Output: send data to hardware;
* Calculation Record (Output): value based on state of other records (and have conditional updates);
 Waveform: stores waveforms of data (only 1D arrays);

* Combiningthem in an IOC allows complex logic with very little (conventional) programming

mmmmneana OO
Ansleg s Database
(sirius) ~$ cainfo LA-BI:PRFU4:RAW:ArrayData L
LA-BI:PRFU:RAW: ArrayData ; we | [
State: connected . EGU: degC Calculation ——
Host: 10.0.38.59:62000 MTRT1-LI:CALC _
Access: read, no write INPA MRS TEASR
Native data type: DBF_CHAR NPB VAL DoL | our
Request type: DBER_CHAR T
Element count: 503608 ' B Analog In T
MTRT1-LITEMPZ SCAN: 10 second
NP WAL
EGU: degC

_____________________________
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* Onthe server side, the IOC building blocks are records that are mapped into CA PVs by the server layer;

* There are several types of records, to perform different tasks:
* Analog/Long/Binary/String Input: read data from hardware (they differ on the data type that can be handled);
* Analog/Long/Binary/String Output: send data to hardware;
* Calculation Record (Output): value based on state of other records (and have conditional updates);
 Waveform: stores waveforms of data (only 1D arrays);

* Combiningthem in an IOC allows complex logic with very little (conventional) programming
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. | ADC
info of a PV DR Ansiogin Database
 — |
(sirius) ~§ cainfo LA-BI:PRFU:RAW: ArrayData . : NTTRILETEN
LA-BI:PRFU:RAW: ArrayData : —{ e | [ |
State: connected : EGU: degC Calculation Binary out
Host: 18.0.38.59:62000 MTRT1-LI-CALC
. : | MTRT1-LI:COOL-SW
Access: read, no write " I . N
Native data type: DBF_CHAR I —{ e VAL DOL | our
Request type: DBR_CHAR : e 10
Element count: 5036L68 ' B I Analog In CAL: (olo2)» &
: : MTRT1-LITEMPZ SCAN: 10 second
g HEL
B | | EGU: degC
I !
i I

_____________________________
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* Onthe server side, the IOC building blocks are records that are mapped into CA PVs by the server layer;

* There are several types of records, to perform different tasks:
* Analog/Long/Binary/String Input: read data from hardware (they differ on the data type that can be handled);
* Analog/Long/Binary/String Output: send data to hardware;
* Calculation Record (Output): value based on state of other records (and have conditional updates);
 Waveform: stores waveforms of data (only 1D arrays);

* Combiningthem in an IOC allows complex logic with very little (conventional) programming
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* Onthe server side, the IOC building blocks are records that are mapped into CA PVs by the server layer;

* There are several types of records, to perform different tasks:
* Analog/Long/Binary/String Input: read data from hardware (they differ on the data type that can be handled);
* Analog/Long/Binary/String Output: send data to hardware;
* Calculation Record (Output): value based on state of other records (and have conditional updates);
 Waveform: stores waveforms of data (only 1D arrays);

* Combiningthem in an IOC allows complex logic with very little (conventional) programming

Gets general . S
Server’s IP ey % o\ T ——
info of a | e— Database
— |
(sirivs) ~§ cainfo LA-BI:PRFU:RAW:ArrayData . : pllasdl
LA-BY : PRFU : RAW: ArrayData : —{ e | [ |
State: connected I EGU degC Calculation Binary out
Host: 10.8.38.59:62000 ' - MTRT1-LI:CALC
. | MTRT1-LI:COOL-SW
Access: read, no write . | ] TNPA
Native data type: DBF_CHAR I —| e VAL DoL | our
Request type: DRR_CHAR : ra—
Element count: 5036L08 | Analogn CALG: (Gl ©
! : MTRT1-LLTEMPZ SCAN. 10 second
This is an image, but the PV is a 1D array. g_ —Lfwe] o |-
| | EGU: degC
I

Additional info must be provided by other  sensr|
record forimage reconstruction (EPICS 3). B ittty
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* Onthe server side, the IOC building blocks are records that are mapped into CA PVs by the server layer;
* There are several types of records, to perform different tasks:

* Analog/Long/Binary/String Input: read data from hardware (they differ on the data type that can be handled);
* Analog/Long/Binary/String Output: send data to hardware;

* Calculation Record (Output): value based on state of other records (and have conditional updates);
 Waveform: stores waveforms of data (only 1D arrays);

* Multi-Bit Binary Input/Output: trigger tasks based on up to 16 choices (ENUMYS)

* Combiningthem in an IOC allows complex logic with very little (conventional) programming

S 's P Gets general | I0C
(sirius) ~$ caget -d 31 SI-Fam:TI-BPM:State-Sel [RSISIAUSIEES info of a PV | ppg FTTTSSSssssssshesssessso-----
SI-Fam:TI-BPM:State-Sel INTO OT a | | Analogin Database
Nati data t : DBF_ENUM —r—
R: ;::‘t : ae.y Pe DBR_CTRL ENUM (siriis) ~§ cainfo LA-BI:PRFU:RAW:ArrayData : NTTRI-LETEMPY
q ype: —- - LA-BY : PRFU: RAW: ArrayData " -
Element count: 1 we ||
. State: connected | . Calculation .
Value: Enbl | | E6L: degC Binary out
Status: NO ALARM Host: 10.0.38.59:62000 . | MTRT1-LICALC —r—
. - Access: read, no write ‘| ] imea S
5 ty: NO_ALARM U !
e ¢ 2) Native data type: DBF_CHAR | Twes| [wb—oa] [or
' [ 8] Dsbl Request type: DRR_CHAR : r—
[ 1] Enbl Element count: 5036L08 | AnalogIn T
: : MTRT1-LLTEMPZ SCAN. 10 second
This is an image, but the PV is a 1D array. é_ | S AN
i | | EGL degC
I

Additional info must be provided by other  sensr|
record forimage reconstruction (EPICS 3).  « © ==mmmmmmmmmmmmomaoaoaooos
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* Onthe server side, the IOC building blocks are records that are mapped into CA PVs by the server layer;
* There are several types of records, to perform different tasks:

* Analog/Long/Binary/String Input: read data from hardware (they differ on the data type that can be handled);
* Analog/Long/Binary/String Output: send data to hardware;

* Calculation Record (Output): value based on state of other records (and have conditional updates);
 Waveform: stores waveforms of data (only 1D arrays);

* Multi-Bit Binary Input/Output: trigger tasks based on up to 16 choices (ENUMYS)

* Combiningthem in an IOC allows complex logic with very little (conventional) programming

S 's P Gets general | 100
(sirius) ~$ caget -d 31 SI-Fam:TI-BPM:State-Sel [ERSISIAUSIES : | ADC FTTTTTTTTmSmsmsmssssssssmsmsoo---
SI-Fam:TI-BPM:State-Sel info of a PV | ! Analogn Database
::t;::td:taeify pe: EE;'E:EE ENUM (siriis) ~§ cainfo LA-BI:PRFU:RAW:ArrayData : NTTRILETEN
Elgment cgﬁné_ 1 - LA-BT : PRFL : RAW: ArrayData —{we | [
Value: ) Enbl State: connected I FGU cepC Calculation Binary out
Statu;' NO_ALARM Host: 10.0.38.59:62000 . : - MTRT1-LLCALC :
Severii;U' NO AL ARM AcCcess: read, no write i | ] e SRS
Enums: ¢ 2) Native data type: DBF_CHAR I o wee AL oot | [our
' [ 8] Dsbl Request type: DRR_CHAR : T
[ 1] Enbl Element count: 5036408 | Analogin T
: : MTRT1-LLTEMPZ SCAN. 10 second
This is an image, but the PV is a 1D array. é_ | S AN
. . P . . | EGU: degC
Can be set either with the Additional info must be provided by other  sm| §f ! E

integer or the string value record forimage reconstruction (EPICS 3). s
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* Onthe server side, the IOC building blocks are records that are mapped into CA PVs by the server layer;

There are several types of records, to perform different tasks:

Analog/Long/Binary/String Input: read data from hardware (they differ on the data type that can be handled);
Analog/Long/Binary/String Output: send data to hardware;

Calculation Record (Output): value based on state of other records (and have conditional updates);
Waveform: stores waveforms of data (only 1D arrays);

Multi-Bit Binary Input/Output: trigger tasks based on up to 16 choices (ENUMS)

Combining them in an IOC allows complex logic with very little (conventional) programming

S 's P Gets general | 100
(sirius) ~$ caget -d 31 SI-Fam:TI-BPM:State-Sel [ERSISIAUSIES : | ADC FTTTTTTTTmSmsmsmssssssssmsmsoo---
SI-Fam:TI-BPM:State-Sel info of a PV | ! Analogn Database
::t;::td:taeify pe: EE;'E:EE ENUM (siriis) ~§ cainfo LA-BI:PRFU:RAW:ArrayData : NTTRILETEN
Elgment cgﬁné_ 1 - LA-BT : PRFL : RAW: ArrayData —{we | [
Value: ) Enbl State: connected I FGU cepC Calculation Binary out
Statu;' NO_ALARM Host: 10.0.38.59:62000 . : - MTRT1-LLCALC :
Severii;U' NO AL ARM AcCcess: read, no write i | ] e SRS
Enums: ¢ 2) Native data type: DBF_CHAR I o wee AL oot | [our
' [ 8] Dsbl Request type: DRR_CHAR : T
[ 1] Enbl Element count: 5036408 | Analogin T
: : MTRT1-LLTEMPZ SCAN. 10 second
This is an image, but the PV is a 1D array. é_ | S AN
. . P . . | EGU: degC
Can be set either with the Additional info must be provided by other  sm| §f ! E

integer or the string value record forimage reconstruction (EPICS 3). s
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* Onthe server side, the IOC building blocks are records that are mapped into CA PVs by the server layer;
* There are several types of records, to perform different tasks:

* Analog/Long/Binary/String Input: read data from hardware (they differ on the data type that can be handled);
* Analog/Long/Binary/String Output: send data to hardware;

* Calculation Record (Output): value based on state of other records (and have conditional updates);
 Waveform: stores waveforms of data (only 1D arrays);
* Multi-Bit Binary Input/Output: trigger tasks based on up to 16 choices (ENUMYS)

 Eachrecord type have a different set of fields, and different data types (char/int/long, float/double, string)
* Combiningthem in an IOC allows complex logic with very little (conventional) programming

S 's P Gets general | 10C
(sirius) ~$ caget -d 31 SI-Fam:TI-BPM:State-Sel [ERSISIAUSIES : | ADC FTTTTTTTTmSmsmsmssssssssmsmsoo---
SI-Fam:TI-BPM:State-Sel info of a PV | ! Analogn Database
::t;::td:taeify pe: EE;'E:EE ENUM (siriis) ~§ cainfo LA-BI:PRFU:RAW:ArrayData : NTTRI-LETEMPY
q ype: - - LA-BT : PRF4 :RAW: ArrayData —{we | [
Element count: 1 INP VAL
value: Enbl State: connected | EGU: degC Calculation ——
Statu;- NO ALARM Host: 10.0.38.59:62000 . : MTRT1-LI:CALC :
Severity: NO ALARM Access: read, no write ‘i " L] e MRS,
Eriiaatil ' ¢ 2) Native data type: DBF_CHAR | — nee VAL ool |DL.IT
' [ 8] Dsbl Request type: DRR_CHAR : T
[ 1] Enbl Element count: 5036408 | Analogin T
: : MTRT1-LITEMPZ SCAN. 10 second
This is an image, but the PV is a 1D array. é_ | S AN
. . P . . | EGU: degC
Can be set either with the Additional info must be provided by other  sm| §f ! E

integer or the string value record forimage reconstruction (EPICS 3). s
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Is the information unit the client receives via a CA Are the IOC building blocks, elements of its database.
(pvAccess) connection.

Has several properties. Different data types have a Have a set of fields, which varies according to the record
different set of properties. type.

Can be used to retrieve information or change state of Can be combined to perform complex logic. Can also be
the records, triggering different computations, or setting managed via a finite state machine controller

hardware. (sequencer) to enhance their computational features.
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PVs + Records A ) eneem
At

Is the information unit the client receives via a CA Are the IOC building blocks, elements of its database.
(pvAccess) connection.

Has several properties. Different data types have a Have a set of fields, which varies according to the record
different set of properties. type.

Can be used to retrieve information or change state of Can be combined to perform complex logic. Can also be
the records, triggering different computations, or setting managed via a finite state machine controller

hardware. (sequencer) to enhance their computational features.

record(ao, "SI-81M2 :PS-FOH: Current-SP™ )]
field({DESC, "set manual currenmt comtrol™)
field(EGU, "A™)
Field(SCAN, "Passive™)

(sirius) ~$ caget SI-81M2:PS-FCH:Current-SP.VAL
SI-81M2:PS5-FCH:Current-SP.VAL 8

Field(PINI,"YES™)
(sirius) ~$ caget SI-B1M2:PS-FCH:Current-SP

field(DRVH,™8.95")
field(DRVL,™-8.95")

SI-01M2:PS5-FCH:Current-5P B
(sirius) ~$ caget SI-81M2:PS-FCH:Current-SP.DRVH
SI-01M2:PS5-FCH:Current-SP.DRVH 8.95
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Is the information unit the client receives via a CA Are the IOC building blocks, elements of its database.
(pvAccess) connection.

Has several properties. Different data types have a Have a set of fields, which varies according to the record
different set of properties. type.

Can be used to retrieve information or change state of Can be combined to perform complex logic. Can also be
the records, triggering different computations, or setting managed via a finite state machine controller

hardware. (sequencer) to enhance their computational features.

record(ao, "SI-81M2 :PS-FOH: Current-SP™ )]
record name field(DESC, "set manual current comtrol™)
field(EGU, "A")
Field(SCAN, "Passive™)

(sirius) ~$ caget SI-81M2:PS-FCH:Current-SP.VAL
SI-81M2:PS5-FCH:Current-SP.VAL 8

Field(PINI,"YES™)
(sirius) ~$ caget SI-B1M2:PS-FCH:Current-SP

field(DRVH,™8.95")
field(DRVL,™-8.95")

SI-01M2:PS5-FCH:Current-5P B
(sirius) ~$ caget SI-81M2:PS-FCH:Current-SP.DRVH
SI-01M2:PS5-FCH:Current-SP.DRVH 8.95
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Is the information unit the client receives via a CA Are the IOC building blocks, elements of its database.
(pvAccess) connection.

Has several properties. Different data types have a Have a set of fields, which varies according to the record

different set of properties. type.

Can be used to retrieve information or change state of Can be combined to perform complex logic. Can also be

the records, triggering different computations, or setting managed via a finite state machine controller

hardware. (sequencer) to enhance their computational features.
field name

record(ao, "SI-81M2 :PS-FOH: Current-SP™ )]
record name field(DESC, "set manual current comtrol™)
field(EGU, "A")
Field(SCAN, "Passive™)

(sirius) ~$ caget SI-81M2:PS-FCH:Current-SP.VAL
SI-81M2:PS5-FCH:Current-SP.VAL 8

Field(PINI,"YES™)
(sirius) ~$ caget SI-B1M2:PS-FCH:Current-SP

field(DRVH,™8.95")
field(DRVL,™-8.95")

SI-01M2:PS5-FCH:Current-5P B
(sirius) ~$ caget SI-81M2:PS-FCH:Current-SP.DRVH
SI-01M2:PS5-FCH:Current-SP.DRVH 8.95
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Is the information unit the client receives via a CA Are the IOC building blocks, elements of its database.
(pvAccess) connection.

Has several properties. Different data types have a Have a set of fields, which varies according to the record
different set of properties. type.
Can be used to retrieve information or change state of Can be combined to perform complex logic. Can also be
the records, triggering different computations, or setting managed via a finite state machine controller
hardware. (sequencer) to enhance their computational features.
PVname field name , — —
/\ record({ao, "SI-81M2:P5-FCH: Current-5P" )]

record name field(DESC,"set manual current comtrol™)
field(EGU, "A™)
Field(SCAN, "Passive™)

(sirius) ~$ caget SI-81M2:PS-FCH:Current-SP.VAL
SI-81M2:PS5-FCH:Current-SP.VAL 8

Field(PINI,"YES™)
(sirius) ~$ caget SI-B1M2:PS-FCH:Current-SP

field(DRVH,™8.95")
field(DRVL,™-8.95")

SI-01M2:PS5-FCH:Current-5P B
(sirius) ~$ caget SI-81M2:PS-FCH:Current-SP.DRVH
SI-01M2:PS5-FCH:Current-SP.DRVH 8.95
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Is the information unit the client receives via a CA Are the IOC building blocks, elements of its database.
(pvAccess) connection.

Has several properties. Different data types have a Have a set of fields, which varies according to the record
different set of properties. type.
Can be used to retrieve information or change state of Can be combined to perform complex logic. Can also be
the records, triggering different computations, or setting managed via a finite state machine controller
hardware. (sequencer) to enhance their computational features.

PVname field name , — —

/\ record({ao, "SI-81M2:P5-FCH: Current-5P" )]
record hame field(DESC,"set manual curremt comtrol™)

field{EGU, "A™)
(sirius) ~$ caget SI-81M2:PS-FCH:Current-SP.VAL Field(SCAN, "Passive™)
SI-01M2:PS-FCH:Current-SP.VAL © field [:PINI_.. mES™ ]
(sirius) ~$ caget SI-B1M2:PS-FCH:Current-SP Field(DRVH,"8.95")

field(DRVL,"-@.95")

SI-01M2:PS5-FCH:Current-5P B
(sirius) ~$ caget SI-81M2:PS-FCH:Current-SP.DRVH
SI-01M2:PS5-FCH:Current-SP.DRVH 8.95
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Is the information unit the client receives via a CA Are the IOC building blocks, elements of its database.
(pvAccess) connection.

Has several properties. Different data types have a Have a set of fields, which varies according to the record
different set of properties. type.
Can be used to retrieve information or change state of Can be combined to perform complex logic. Can also be
the records, triggering different computations, or setting managed via a finite state machine controller
hardware. (sequencer) to enhance their computational features.

PVname field name , — —

/\ record({ao, "SI-81M2:P5-FCH: Current-5P" )]
record hame field(DESC,"set manual curremt comtrol™)

field{EGU, "A™)
(sirius) ~$ caget SI-81M2:PS-FCH:Current-SP.VAL Field(SCAN, "Passive™)
SI-01M2:PS-FCH:Current-SP.VAL © field [:PINI_.. mES™ ]
(sirius) ~$ caget SI-01M2:PS-FCH:Current-SP Field(DRVH,"8.95")

field(DRVL,"-@.95")

SI-01M2:PS5-FCH:Current-5P B
(sirius) ~$ caget SI-81M2:PS-FCH:Current-SP.DRVH
SI-01M2:PS5-FCH:Current-SP.DRVH 8.95

Each record field is a separate PV with its own properties and read/write access control. “VAL” is the default field.

pyAML Community Meeting, September 3rd, 2025
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CWS: Client workstation.
I0C: Input/Output Controller. PVs server.
LAN: Communication network.

CWS CWS CWS

I0C I0C
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CWS: Client workstation.
I0C: Input/Output Controller. PVs server.
LAN: Communication network.

The connection process works this way:

CWS CWS CWS

I0C I0C
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CA (and pvAccess) Basics A7) eneem

CWS: Client workstation.
I0C: Input/Output Controller. PVs server.
LAN: Communication network.

The connection process works this way:
* Theclient sends a broadcast in the network “asking which IOC
serves a given PV name”;

CWS CWS CWS

I0C I0C
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CA (and pvAccess) Basics A7) eneem

CWS: Client workstation.
I0C: Input/Output Controller. PVs server.
LAN: Communication network.

The connection process works this way:

* Theclient sends a broadcast in the network “asking which IOC
serves a given PV name”;

* The lOC that serves that PV responds to the client “l do.”

CWS CWS CWS

I0C I0C
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CA (and pvAccess) Basics

The connection process works this way:

The client sends a broadcast in the network “asking which IOC
serves a given PV name”;

CWS: Client workstation.
I0C: Input/Output Controller. PVs server.
LAN: Communication network.

LNLS

r ' CNPEM
(S

The IOC that serves that PV responds to the client “l do.”
A virtual circuit (TCP connection) is established between them,

CWS

CWS

CWS

and a channel of communication is created for that PV;

6/15 pyAML Community Meeting, September 3rd, 2025
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CA (and pvAccess) Basics

The connection process works this way:

CWS: Client workstation.

LNLS

r ' CNPEM
(S

 The client sends a broadcast in the network “asking which I0C I0C: Input/Output Controller. PVs server.

serves a given PV name”;

LAN: Communication network.

* The lOC that serves that PV responds to the client “l do.”
* Avirtual circuit (TCP connection) is established between them,
and a channel of communication is created for that PV;

CWS

CWS

CWS

* Existing virtual circuits are reused to minimize the number of TCP
connections. New channels are added to these circuits.

6/15 pyAML Community Meeting, September 3rd, 2025
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CA (and pvAccess) Basics

The connection process works this way:

* Theclient sends a broadcast in the network “asking which IOC
serves a given PV name”;

CWS: Client workstation.
I0C: Input/Output Controller. PVs server.
LAN: Communication network.

LNLS
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* The lOC that serves that PV responds to the client “l do.”
* Avirtual circuit (TCP connection) is established between them,
and a channel of communication is created for that PV;

CWS

CWS

CWS

* Existing virtual circuits are reused to minimize the number of TCP
connections. New channels are added to these circuits.

After the connectionis stablished, get and put requests can be

issued. The client can also register that PV to receive
asynchronous updates of new values or alarm states.

6/15 pyAML Community Meeting, September 3rd, 2025
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CA (and pvAccess) Basics

The connection process works this way:
* The client sends a broadcast in the network “asking which IOC

serves a given PV name”;

* ThelOC that serves that PV responds to the client “l do.”
* Avirtual circuit (TCP connection) is established between them,
and a channel of communication is created for that PV,

CWS: Client workstation.
I0C: Input/Output Controller. PVs server.
LAN: Communication network.

LNLS
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CWS

CWS

CWS

* Existing virtual circuits are reused to minimize the number of TCP
connections. New channels are added to these circuits.

After the connectionis stablished, get and put requests can be
issued. The client can also register that PV to receive
asynchronous updates of new values or alarm states.

(sirius) ~% camonitor SI-81M2:PS5-CH:Current-Mon

SI-01M2:PS5—-CH:Current—Mon
SI-01M2:PS5—-CH:Current—Mon

SI-01M2:PS—-CH:Current—Mon
SI-01M2:PS—-CH:Current—Mon

2025-09-02 12:24:41.6086582 2.89892
2025-09-02 12:24:41.807166 2.88214
2025-09-02 12:24:42.806755 2.08932

2025-09-02 12:24:42.,207250 2.88853

I0C

SI-81M2:P5-CH:Current—Mon
6/15

2025-09-02 12:24:42. 486955 2.88996
pyAML Community Meeting, September 3rd, 2025
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CA (and pvAccess) Basics

The connection process works this way:
* The client sends a broadcast in the network “asking which IOC

serves a given PV name”;

* ThelOC that serves that PV responds to the client “l do.”
* Avirtual circuit (TCP connection) is established between them,
and a channel of communication is created for that PV,

CWS: Client workstation.
I0C: Input/Output Controller. PVs server.
LAN: Communication network.
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CWS

CWS

CWS

* Existing virtual circuits are reused to minimize the number of TCP
connections. New channels are added to these circuits.

After the connectionis stablished, get and put requests can be
issued. The client can also register that PV to receive
asynchronous updates of new values or alarm states.

Creates a connection and register the PV for value updates

(sirius) ~%$ camonitor SI-81M2:PS5-CH:Current-Mon

SI-01M2:PS—-CH:Current—Mon
SI-01M2:PS5—-CH:Current—Mon

SI-01M2:PS—-CH:Current—Mon
SI-01M2:PS—-CH:Current—Mon

2025-09-02 12:24:41.6086582 2.89892
2025-09-02 12:24:41.807166 2.88214
2025-09-02 12:24:42.806755 2.08932

2025-09-02 12:24:42.,207250 2.88853

I0C

SI-81M2:P5-CH:Current—Mon
6/15

2025-09-02 12:24:42. 486955 2.88996
pyAML Community Meeting, September 3rd, 2025
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CA (and pvAccess) Basics

CWS: Client workstation.
I0C: Input/Output Controller. PVs server.
LAN: Communication network.

The connection process works this way:
* The client sends a broadcast in the network “asking which IOC
serves a given PV name”;
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* ThelOC that serves that PV responds to the client “l do.”
* Avirtual circuit (TCP connection) is established between them,
and a channel of communication is created for that PV,

CWS

CWS

CWS

* Existing virtual circuits are reused to minimize the number of TCP
connections. New channels are added to these circuits.

After the connectionis stablished, get and put requests can be
issued. The client can also register that PV to receive
asynchronous updates of new values or alarm states.

Creates a connection and register the PV for value updates

(sirius) ~%$ camonitor SI-81M2:PS5-CH:Current-Mon
SI-81M2:PS—CH:Current—-Mon 2025-09-02 12:24:4]1.6086582 2.09892
SI-81M2:PS—CH:Current—-Mon 2825-09-02 12:24:41.887166 2.08214

5I-01M2:P5-CH:Current-Mon 2025-09-02 12:24:42.806755 2.08932
5I-01M2:P5-CH:Current-HMon 2025-09-02 12:24:42.,207250 2.88853

I0C

SI-01M2:PS5—CH:Current—Mon 2025-09-02 12:24:42. 486955 2.88996
6/15 pyAML Community Meeting, September 3rd, 2025

I0C

New values are sent by the I0OC
asynchronously as soon as they
change, without the need for the
client to request update: latency and
network traffic optimization.



EPICS Clients: Archiver

Allows storage of hundreds of thousands of PV
with custom sampling rate and storage policies.

Q, [ ® Page1of1 ® ¥

Instance Name

Inls_control_appliance_1 »

The web management interface permits
controlling archive parameters of each PV and

Here are the some detailed storage metrics of the appliance Inls_control_appliance 1.

. Name | Total space (GB) | Available space (GB) | Available space (%)
provides general reports. sTs 25181 Ve %53
MTS |[59,5596.32 3015317 50.6
LTS |595596.32 30,1537 50.6

To check the status of or to archive some PV's, please type in some PV names here.

SI—Fam:PS—gFA:CUFF*

| Check Status || Archive || Archive (specify sampling period) || Lookup || Pause || Resume

4

Q [ ® Page1of1 ® ¥

Appliance & Connected? &4 Monitored? & g:rTuﬁ:i“g & Last event
gti?g;ig;t_mun SEE;:EE d Inls_control_appliance_1|true false 01 %gg%ﬁ?gg 00 |§_: Option #1
g:;?&ﬁg’r_“ ‘RB aﬂfcf;;?red Inls_control_appliance_1|true false 01 %ﬁ%ﬁgm g ion #1
gti?(r}nuES;t sp ES:EE d Inls_control_appliance_1|true false 01 E’;pﬁfﬁﬂzzg?gg 00 |§.: Option #1
7/15 pyAML Community Meeting, September 3rd, 2025
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EPICS Clients: Archiver Web Server A ) eneem

The web server has a REST API, so it is possible to control the archived PVs directly via urls. For instance, we
can retrieve stored data:

https://ais-eng-srv-ta.cnpem.br/retrieval/data/getData.json?pv=SI-01M1:PS-CH:Current-Mon&from=2025-
08-10T00%3A00%3A00-03%3A00&t0=2025-08-10T05%3A00%3A00-03%3A00

This type of APl for url construction can easily be wrapped with some python code:

PVDataSet, Time

pvds = PVDataSet([
"I IJ.HJ. F-—'H' irrent— H n',

pvds.time_start = Time( . 8,
pvds.time_stop = pvds.time_start +
pvds .update()
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EPICS Clients: Archiver Viewer A7) eneem

() creem 1Y 9M 6M 3M 1M 2w 1w 25d 1d 181 12h 80 4h 2h 1h 30m 10m 5m 1m 30s |ntewa|:ﬂ3_

{omtsa aconal de Peagubia

ol £ |S1-038P:RF CryoMod-2*(Tog| 02109125 206:15 PM | End v|DiﬁTime;« O MO C e @ = | fom0508/2025 06:43:43 0 14/08/2025, 06:43:43

0.400 T 300.0000

0.200

i L 250.0000
0.000 ! I l l l I ! I e e
-0.200
200.0000
-0.400
=
5 -0.600 t 150.0000 =
-0.800
Example of monitoring: SIRIUS cavity 1000000
-1.000
warm up and cool down after cryogenic
| fault in august 2025.
1 50.0000
-1.400 =
-1.600 0.0000
18:00 06:00 18:00 06:00 18:00 06:00 18:00 06:00 18:00 06:00 18:00 06:00 18:00 06:00 18:00 06:00 18:00 06:00
SI-03SP:RF-CryoMod- SI-035P:RF-CryoMod- SI-035P:RF-CryoMod-
Z:BTZIG_HeVerssﬂs]elr(I]eaterTempMinRalefKfmin 1= 2:BT2‘IG_HeVg(s]eIF(I]eaterTempMaxRatefI(..I'min g 800 Remove = EZ:BTZ1G_HeVew52dSeaterTempRate K/min Eo 800 Remove
Mon Mon Mon
o FRmy e = [ssearchome2em cakotleni-y gy Goptimiser 800 Romove 1= [ SRIEAEGyaNoS « Dt Eoptmize 800 Remove

51-035P:RF-CryoMod- ; i = SI-03SP:RF-CryoMod- ) . L =
2:BT212_CavTopTempRate-Mon Kfmin  DIF? = 2:BT211_CavBotTempRate-Mon K/min  Diff? @ Optimize? 800 Remove =
Chart Series- K/min Loa Manual ¥ Limit Chart Series K Loa Manual ¥ Limit
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SI-01M2:
5I-01M2:
5I-01M2:
5I-01M2:
SI-01M2:
5I-01M2:
5I-01M2:

PV
pv = PV('SI-81M2:P5—-CH:Current—Mon"')

pv.connected
True

pv.value
2.07966041564941L4

pv.pvname

'SI-81M2:P5-CH:Current—Mon'
access

auto_monitor
char_severity
chid
connect
connection_timeout
disconnect
(pvname, value, timestamp, #**kwargs): force_read_access_rights
(pvname, value) get
get_with_metadata
lower_alarm_limit

pv.add_callback(print_value) lower_warning_limit
1 poll
put
read_access
run_callback
status
typefull
upper_ctrl_limit
value
write_access

pv.timestamp
17568U41365.165316

pv.auto_monitor
True

PS—CH:Current—Mon
P5—CH:Current—Mon
P5—CH:Current—Mon
P5—CH:Current—Mon
PS—=CH:Current-Mon 2.887386131286621
PS—CH:Current—-Mon 2.888327987670898U
PS—CH:Current—-Mon 2.888U3612670898LL
pv.clear_callbacks(

.0806140899658203
.B88u36126708984U4
.B85383415222168
.B83285331726074

[f'{att:25s}" att

(*'.join(atts[i:i+3]))

access_callbacks
auto_monitor_mask
char_status

clear_auto_monitor

connected
context
enum_strs

form
get_ctrlvars
host
lower_ctrl_limit
nanoseconds
posixseconds
put_complete
reconnect
run_callbacks
timestamp

units
upper_disp_limit
verbose

¥ ) cnPem
-

LNLS

PyEpics provides full control and monitoring of PVs properties,
including the asynchronous update functionality.

att.startswith('_*)]

(e, (atts), 2)]
add_callback
callbacks
char_value
clear_callbacks
connection_callbacks
count
force_connect
ftype
get_timevars
info
lower_disp_limit
nelm
precision
pvname
remove_callback
severity
type
upper_alarm_Llimit
upper_warning_limit
wait_for_connection
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EPICS Clients: Graphical User Interfaces A7) eneem

PyDM:

* Implemented in Python,
making use of PyQt;

* Easy integration with python
libraries, advanced scripting
and complex interfaces;

* Extensive list of widgets;

* Drag and drop display builder
integrated with QtDesigner;

* EPICS and Archiver plugins;

* Most of SIRIUS GUIs were
made with PyDM.
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Python Servers: PCASpy, PythonSoftiO

#!/usr/bin/env python

° PCASpy allows Writing EPICS IOCsin python; 3 from pcaspy import Driver, SimpleServer
* Easyto use. Even users with little knowledge of EPICS (such as myself), :

can write their own |OCs; prefix = 'MTEST:’
« Support for most of the PV data types; pvdb = {

* |10C programming must be done in python: no records to embed logic; "RAND® : {

 Good option to create I0OCs to provide abstraction layers to the control
system (soft IOCs), such as:
* Configurations data;
* Accelerators model data;

‘prec’ : 3,

class myDriver(Driver):

* Implementation of measurement scripts; . e T
* Slow orbit correction (performance bottlenecks in traditional IOC); super(mybriver, self). init ()
 PVstranslations and unit conversions;
 Hardware abstraction |IOCs; if npame == ' main_ ':
.. server = SimpleServer()
* Most of SIRIUS soft IOCs and all power supplies IOCs were server.createPV(prefix, pvdb)
implemented with PCASpy. driver = myDriver()

# process CA transactions

while True:

server.process(0.1)
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Getting started with EPICS — EPICS Documentation

EPICS R3.15 Channel Access Reference Manual

Channel Access Protocol Specification

Channel Access

EPICS Archiver Appliance — archiverdocs 0.1 documentation

Epics Channel Access for Python — Epics Channel Access for Python

caproto: a pure-Python Channel Access protocol library — caproto 1.2.0 documentation

Control System Studio

PyDM - Python Display Manager — PyDM 1.27.2 documentation

pythonSoftlOC — pythonSoftlOC 4.5.0+22.g8c4b516 documentation

PCASpy Documentation — pcaspy 0.8.1 documentation
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https://docs.epics-controls.org/en/latest/getting-started/EPICS_Intro.html
https://docs.epics-controls.org/en/latest/getting-started/EPICS_Intro.html
https://docs.epics-controls.org/en/latest/getting-started/EPICS_Intro.html
https://epics.anl.gov/base/R3-15/9-docs/CAref.html
https://epics.anl.gov/base/R3-15/6-docs/CAproto/index.html
https://epics.anl.gov/docs/CAproto.html
https://epicsarchiver.readthedocs.io/en/latest/
https://epicsarchiver.readthedocs.io/en/latest/
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Thank you for your attention!

Many thanks to Erico Rolim for his valuable feedback on this presentation
and for helping me understand key concepts related to EPICS!
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