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Abstract

We briefly describe the structure and interconnections of Giano Low Level Software
(LLS). We will also give all the references needed to get a deeper insight on the
project.

1 General structure

Giano is an advanced hi-resolution (A/AX ~ 50000) infrared spectrometer with the capacity to
measure the spectra of an astronomical source in the wavelength interval of 0.9 to 2.4um in a
single exposure[?” 4

To accomplish such a goal Giano needs a complex structure, a careful optimization and
a continuous control®. An important part of this process is the Low Level Software, which
initializes, programs and continuously monitors Giano system.

The LLS is structured as few interacting independent programs (in Unix jargon called
daemons[&), which interact using a client—server paradigm. The general structure is sketched
in fig 1 (from [14]).

This means the control chain, as usual, is structured linearly: the astronomer interacts with
a Giano GUI, which accept commands with astronomical meaning. The Giano GUI trasmits the
high level commands to one central demon, Balor, which acts as middle-ware. Balor translates
these orders in few instrument level commands and sends these to the other LLS daemons and
receives back the status of the subsystems.

As far as possible, the communication protocol[28] was the same for all communications,
with a general structure which mimic the lower level Internet protocols[6]

2 The Software Daemons

Balor, the middle-ware
Balor (previously named Gbridge) is the central node of LLS. This daemon is always
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Figure 1: Giano LLS Daemons



running, and after start-up it waits for the Giano GUI. When the Giano GUI connects,
Balor starts the initialization of all subsystems and, if needed, it launches missing dae-
mons. When in observation mode, Balor gets command from the observer, by means of
the Giano GUI, and translates them into smaller, hardware related, commands to send
to lower level programs. In return Balor gets astronomical data, which are stored as
FITS files. Balor also gets the status of all subsystems and generate a system level status
available to the Giano GUI and to the TNG archive via Lillend daemon!!7).

IronGolem, the detector controller
Giano is equipped with a complex and flexible data acquisition electronics!8: 19, 20, 21 ¢
handle the different operational mode available with the Hawaii2 detectorm, matching the
different measurements modes implemented now or foreseen as extensions. IronGolem[lo]
(previously known as Server104) handles all the necessary housekeeping and program-
ming for the cold and room temperature parts of the acquisition system, gets the scientific
data, and sends them to Balor, to be stored as FITS file. This daemon runs on a dedi-
cated embedded system[z‘r”, strictly coupled with the hardware by means of a PC104 bus
and its status can be monitored by means of a 4 rows LED display on the electronics box.

Couatl, the motion handler
The motor control structure is somehow more complex. For historical reasons, the detailed
motor handling is performed by a tcl/tk application, GianoMotors!!3). The interface
with the general Giano LLS structure is guaranteed by the Couatl daemon. Couatl, being
used during normal operations, can perform only a subset of available movements, while
set-up and maintenance tasks can be performed using GianoMotors.

Lillend, the telemetry collector

The Giano phisical status (inside pressure, temperature, nitrogen level, ecc.) is contin-
uously monitored and all data collected and stored in a database by the Lillend(?7l
daemon. This process also grabs the system global status variables collected by Balor,
and stores the appropriate values in the TNG database. All physical data are continuously
available by means of a web interface, with selectable temporal windows[16]. The web
pages are accessibles inside the TNG network at the address http://gianopc/lillend,
and are mirrored, from time to time, at http://tirgo.arcetri.astro.it/lillend.

Xill, the pre-slit daemon
The pre-slit optics comprises two main functions: the optical connection with the TNG
telescope and the wavelength calibration. This portion is controlled by the xi1119]
daemon, which runs on a dedicated embedded processor, which shares the same name.
This daemon gets its commands from Balor and responds with the subsystems status in
real time. Xill interacts also with the autoguider GUI program. This daemon handles

man%6devices, so, to avoid long execution delays, it is structured as a many threads
task[<Y),



3 The comunication protocol

For the LLS of the recent Infrared instrument developed at Arcetri we use a robust communi-
cation protocol modeled on the low level Internet protocols[6]. For ease of implementation, we
developed a C-language library, Irsock[28], used on all daemons.

From a logical point of view our protocol is composed by two distinct part: the protocol
format[g}, which defines the structure of the messages sent, and the packet contents, which is
specific to each channel.

The use of our protocol is less straightforward with the fourth generation language used for
the development of the Giano Giano GUI, so we developed a simplified content version for this
specific use, detailed in [24, 23]

4 Conclusions

The Giano Low Level Software is a large project, composed by five main daemons, many support
or ancillary programs and several active web pages. The code accounts for a total of more than
115000 lines of code and is documented in many memos and several technical reports, as of
September 2013.

LLSwas designed and developed having in mind robustness and ease of maintenance. The
complexities of the instrument and of his history sometimes forced us to some compromises
and so the final result still needs some refinement, but the overall result should be regarded as
satisfactory.
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