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¢ Object oriented programming techniques Use of Interface Classes to Abstract Hardware '> A control sys em. Designe | Main Thread: interpreter, Setup, Cmd Line, CS Object + Configured at run-time by scripting engine
+ Physical world is composed of components and . e object orientedt , : - S—— « Scriptable down to the lowest level (hardware)
modules that are connected with “wires” — < 7 2 and tools thenew® + Runs standard Linux with no special hardware
- Each wire represents an interface (TCPAP, etc...) Different Camera I compc;nent - te + Provides hardware abstraction using interfaces
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- Provides base classes for all objects in system
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2. CS object instantiation, managers are created
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- Provides abstraction interface to the devices so Mix-n-match within | gy : interfacing for easy rur - Post-wiring configuration of devices
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- Defines it's APl using Actions with a marshaled
interface to the action processing system

- Run programs that use actions to manipulate
the hardware sub-systems

- State machine driven

7. Default program is loaded and program loop starts
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Device Managers (Factory Method Pattern)
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Role of the Device Manager

+ Create, setup and destroy all
devices, thus encapsulating any
complexities that go along with
these procedures.

+ Provide methods for accessing a
particular device

+ Abstracts the actual type of the device
since the access methods return

interface class types
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Actual Hardware... Modeled by Software Control System
—mm e
TCPAP TCPAP (O Laver
AccCam [ Transport Device Socket
Development Environment s EEEE e e e 1 O S L I D T I L Communications / Messaging
Primary Platform | RHEL 64-bit = I = In order to keep the communications '/—{ b
Languages Used | C/C++, Python, tcl/tk A and messaging between components "SourceCs"” : "TCS",
Toolchain | gce, gnu make, bash, lapack, libtool, automake \ 2 To.w RA wC and major systems as flexible as ::a;getis"" : ::F?:"v'ms"
' sible, we use JSON documents. b b L e ’
Technologies | SWIG, omniORB, omniORBpy, SLALIB, pySlalib, CFITSIO, pyFits, e T g : "Action" : "SetTrajectory",
gl . ! JSON (JavaScript Object Notation) is
libedit, sqlite, cJSON, log4cplus, Qt4/pyQt, Mayavi/OpenGL, Chaco, iiBhtwelaht. data-interch § t "Arguments”: {
NumPy, SciPy, VTK, SetupDocs, Pyrex, Sphynx, Greenlet, GSL, e P g gl cata-intercnange forma "probe": "1",
MongoDB, Stemming that is easy for humans to read and "trajectory el
- - . - . | o T write. By using JSON as the payload {"r" : "3.1234", "theta": "2.343" }
\ Contitiots. ilegiatomineguly, mics e CLCEOI / —— e el in our communications, we can easily ("r" : "3.4323" "thetats m2iiz N
Version control | git with a central ‘master’ repository ': Sp— ;"g) j add or modify commands without {"r" : "3.1234", "theta": "20343NNINN
Other | Automatic building of auxiliary libs; use of bugzilla for bug tracking; Rd 3 having to re-factor the interface.
wiki used to capture specs, brainstorm amongst developers, § — &)
document processes
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Distributed GUI

Central Logging

GUI 1 ( GUI 2 j [ GUIn J Data Flow
Telescope Resident Other Network Server:
Operator Astronome Roles L
@ Data model in control systems, not GUI. Clients: @ 24/7 availability allowing high number of concurrent
@ Each control system sees only one GUI (a Manual queries, connections. >

broker), simplifying their operation. ® All major system connect to it via sockets, http, etc.

Visual data inspectors,

Daer o Broker distributes data to multiple GUIs as it | T e Systems: Web clients @ Uniform API for all the protocols.
Commands Register is updated (no use for redundant model). . Anything that ¢+  Separation of network server and database engine
@ GUIs send commands to control systems; " . . processes through a fast internal synchronized
b e - S t generates data
“ control systems respond to broker; an C rI I n n I n e : queue.
Updates broker distributes back to client GUIs. / p \ Queries B Uses JSON for;nat fc:r logging and querying, and for
° Each GUI has a common dashboard at top, returning set of results.
Control Control R Control but the remaining components can be + All devices, managers, and actions available to scripting engine through the 'magic' of SWIG wrapper ° Supports raw unformatted strings for clients with
System 1 System 2 System m customized according to the role of the user. | + Control system is configured entirely from within scripting layer which executes shortly after startup | limited computing power.
- This allows the capability to completely change the configuration of your system simply by using | . Flexible and easy querying language.
a different or modified configuration script : Database Backarall
gy - Testing/debugging is simplified because you can easily isolate any driver or change it's properties sockets| HTTP lcoRBA Other transports
T W al e TCS S e © .
User Inte rface G e 0 0. v — s + Program code can start out as a prototyping script to allow agile development without changing (as plugins) . Uses schema-less design (NOSQL).
BModhecsseemcen —— TS any of the core driver code or algorithms Datab in n be changed by writing a thin
': ...,-...... = ‘:’:‘ : — + Use of Python as interpreter brings in a very rich and well tested set of modules for extending the base Client API M lay:r :)s:dzr;gt t: ac?Ieﬂned Integrfaoey e
° Qt/PyQt with custom widget library. | ... —— e functionality of the control system, with little or no modification to the base code & Currently uses MongoDB allowing high Insertion
¢  Mayavi using OpenGL to render images and 3D e O q y Abstraction speed and easy distributed replication.
» :;np:?:t i";::‘::’:g‘;‘:';:':; :;?::’J‘:;ez:; - e | minimize interference in case of overloading. Each of
. Carrars 21 Corvars 23 Carvara 33 TrkTel Mgr = Tel CS.getTrkTel Mgr() # get tele manager from main CS :
images to DS for further processing, If necessary. || i B " TrkTelascopeMgr.setName(-TrkTelescopeMgr™) ~  # give it name for logging, etc Database Backend them can run on separats eSS
: 1 . ’ # set number of devices of type telescope
. U':OI' cotnfigturati)le S:it o mo:’mes {tabs.) abnd \lnsual - - - ggz;:gggﬁ:g:.zz::ﬁ;:o,cz/ 1lib/ tcs/drivers/'rrk'relescopeI;E'r.so" , ¢) # set so file name for device Abstraction Layer:
elements at a given time or for a given role.
- . = e ——— trkTelescope0 = TrkTelescopeMgr.getObj(0, c) get a telescope object from tele manager Database * Handles the loglc between network and m .': :‘

backend. 8
¢  Does stemming analysis on text to allow fuzzy queries

(plurals, conjugated verbs, etc.). .
0 Adds information about the client and timestamps
necessary. Jia

o Fully interactive stripcharts to display data. Smaller e 0 # get a telescope object 1 -
trkTelescopel.setName("trkTelescope HET") # give it name for logging, etc
versions (sparkllnes) dlsp'ayed side by side with trkTelescopel.setEastLongitude deg( 255.985258, ¢c) # set parameters...

important values to quickly show trends in a glance. trkTelescopel.setLatitude deg( 30.681436, c)
trkTelescopel.setElevation_deg( 55.00, ¢)

\ trkTelescopel.setHeight m( 2003.00, c) ) |

sample GU' Shomng DaShboa'd at top, : ! I trkTelescope0.setFs_mm( 12526.0, c)
and specific tabs below -




