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TRIUMF users and operators use a number of high- level Evgenly lehomolov, Y. BlenSkIy, A.C. Morton?*, T. Planche, T. Tateyama, J. Lee., P Jung,
applications (HLAs) written in different languages, having rather ' . : .

e ranhics user interfackM 1o carn ot asks relatd 1o TRIUMF Canada's National Laboratory for Particle and Nuclear Physics

delivering ion beams with required characteristics and to process MOtivationS

data from TRIUMF's EPICS-based and legacy cyclotron control
systems. Some applications have been developed by the EPICS

community, and some at TRIUMF. These applications run on TRIUMF doesn't have a dedicated group of software developers tasked with immediate response to issues that arise
differe_nt prodgction computers and are developed on different _ _ _ o |
mgggines.=This jmocel no longergggisies the ,JRIUMFS neecs during day-to-day beam delivery. Such issues are resolved by operators and physicists themselves. Thus, a flexible
because of the growing number of applications, the long times

required for data processing on current machines, the lack of real-

time visualization of beam properties and so on. We present recently and simple ("user-friendly") software development environment was the main request when it was decided to set up
Implemented infrastructure to solve these tasks, which contains three

powerful servers. The servers run web applications and have tools to High-Level Application (HLA) development and production infrastructure. At the same time, developers come with
;un ggllﬁjﬁgogg?éesn%lve OIstandt-allone tappllcatlotnsk remotlely. IDSat?tl

10Cs. The documentation iscr%r;iﬁafnyjdegsuigﬁg%eevnelgseg content different experience, backgrounds and their own favorite tools for development. Thus, the HLA environment should
management system. The installed system is working reliably and ] _ _ _ _

has room for further expansion. provide some "default set" of tools which are rather common and compatible with other widely-used tools.

The projects that are under development at

TRIUMF usually have three components:  peyelopment (hladevel) and production servers (hlaprod and hlaweb) have

the code itself (in a number of programming

. . . absolutely identical setups for directories and software. The differences
languages), documentation and information,

and input/output data. Thus, the common  between the servers are defined only by their different roles:

project can be represented as a point in a
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Dﬂcu from here for users - CentOS 7
”’?enfaﬁon — " - modelling tool Umbrello (UML) - Readbacks update
/ Info, 2 I ?e otr_ WF}E}NQ s - Languages: Python,Perl, Java, C++, with period 0.5
tion (hia n grma;i:_mh_ ocumiep ation Fortran, Matlab | - second. Period for
Wep) gnclnp’][?m:SI S”;a%re:‘n-dlme - version control. Git (public and internal | / ggH | setting Pvs depends
EyL' d : : repositories) Server on applications
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HLA Developers: ssh 1
Any information and documentation about the project is kept on members of Controls <« Read/Write EPICS PVs | Firewall Mapchines
the HLA web server hlaweb. To write information on line an in- other groups, students ssh only at TRIUMF
house content management system (CMS) using TinyMCE ] and with keys
. . SS
JavaScript package (https://www.tinymce.com/) was developed HLA Users < Read / Write EPICS PVs
and set up: . : : . . .
i Interface between HLAs and EPICS iIs done in two steps: HLA servers run local EPICS Soft IOCs which communicate with EPICS via gateways.
L T e & @ Then HLAs get and set data from or In local Soft IOCs. Such a two-level design provides flexibility and complete decoupling from TRIUMF's
'H‘mmm, v | sompigs | mnris | e ) oL WA U Controls Group. Setting values for control system devices Is allowed only from the production server hlaprod and only after the operators In
Gt Pl TIEIDRIC [ lemapage  Intemal Serder MehaLraHatte : Systam
This page was visited 203 times | wianamspge | (LA 1‘ it — Control Rooms set an "allow" flag with a time-out of 1 hour. The HLA development server hladevel and production server hlaprod are accessible
\ ar Eraati;: i:ﬁ::ﬁﬂnm‘ . el 2= n:.-:t . . - -
Side Bar I“f"““ﬂuT Pane - Navigation Bar > Cie ) i | ) e 3 only from the TRIUMF network. The web server hlaweb is accessible via the Internet and users can ssh to their accounts.
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COMMON INFORMATION Kly ; .
LA Ls ) ————— U Users can start light-weight remote desktops Xice UML: Umbrello (https://lumbrello.kde.org/)
o ] i T (https://www.xfce.org/).  Graphics-intensive  applications  (like Languages: Python, Perl, Java, C++, Fortran, Matlab. Codeblocks (http://codeblocks.org/) is
How to add the project to HLA Git ] ; = e, ; )
Run the Beatn, HLA for Public Web } DMS%S Scaling fo 15AC ) :. M | Contiols Croup Conrols Matlab (http.//www.mathworks.com/products/matlab/), Opera suggested as an IDE for code development
e b o B fugeny (http://operafea.com/)) which run very slowly via X-forwarding are Web applications, client side: JavaScript, jQuery (http://learn.jquery.com/), HighCharts
HLA Temphate Web Proert | Tikhomolov : _ — . - :
S o Dereiadi 1L started in X2Go (http://wiki.x2go.org/doku.php) session in the (http://www.highcharts.com/)
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sofwere Developinert._) mode "Single Application": For version control Git (https://git-scm.com/) is used. Public and private remote repositories are
Tune Disply R ORrSTebaR | QeS| Cpersos - located on hlaweb and hladevel, respectively. For projects which are expected to involve large
CURRENT DEVELOPMENT . . 1 — i == . .
) 'Sﬁér'g;ﬂ[ihsﬂ”g e Stugerts Spencer Kiy Oparalors X2Go e T T — number of developers Github (https://github.com) may also be used

Matlab, Opera, etc. Rsync and Backups. The development server hladevel is used for the synchronization (using

rsync) of data and user's scratch directories from hlaweb every 4 hours. Data directories from

— - 15 -
hlaprod are also synchronized to hladevel. Nightly backups are done only on hladevel both on
local USB drives (for fast restoration) and to a remote location (using TRIUMF's Amanda system

CO N CLUS I O N (http://www.amanda.org/)

The created HLA infrastructure allows software developers to develop applications both by using the default set of tools installed on HLA servers and remotely
on the computers of individual users. The sequential versions of projects are saved on HLA servers and are easily accessible by developers. Documentation
for projects can be written on-line and Is maintained In a very simple way using a dedicated HLA CMS. Several methods are used to run HLAs (which work
with devices in TRIUMF control systems) in a secure manner. If the load on the servers will be increased the expansion of existing infrastructures Is quite easy

and won't create significant additional time for the maintenance. Welcome to TRIUMF High-  Presented at:

Level Applications web
site: http:_//hlaweb.tri_umf.ca
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