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Radio Bundelkhand, one of the early community resdaions in India, started live transmission in
October 2008. We visited the station in Februa@®8s a part of Community Radio India Forum
annual body meeting. During this visit we initiatiadks of piloting the radio automation system
being developed by us. We released the Gramin Riatio Networking System (or GRINS) in
June, and setup GRINS at Radio Bundelkhand dunimgmeek-long visit in mid-July. This report
describes (a) the operational setup at Radio Bikhdatl before GRINS was deployed, (b) the
changes in the setup made by deployment of GRIb)Syalue added by GRINS to the setup, (d)
challenges faced by us during the installation, @)duture plans with the pilot setup.

Radio Bundelkhand before installation of GRINS

Processes followed
Programming related activities carried out at Ra&limdelkhand can broadly be classified into (a)
recording and editing, (b) play-out, and (c) cohteanagement.

(a) Recording and Editing: Programs created by the staff at Radio Bundelkhzvdlve
recordings made in the field as well as those madbe studio. In both cases, the recorded
audio needs to go through editing processes lik@iolg, normalization, noise removal, and so
on. These activities are carried out by the stafh@ Audacity, an opensource audio editing
software.

(b) Play-out: Once the individual audio programs have been editeey are saved in a directory
created on the desktop of the machine from whiehptograms are to be played out on air.
Radio Bundelkhand transmits on air for four houes gay. A directory is created for each
program sequence, and edited programs are copigdWnamp is used for playing out the
programs on air. At the same time Audacity is usedrchive everything that was played out
on air (all community radio stations are requirgdiite Government of India to store archives
of all the content played out on air in the past¢hmonths).

(c) Content Management:Radio Bundelkhand has three transmission setajb, @nsisting of a
computer with a high quality sound card and miRery of these three setups can be used for
transmission. The programs created by the staffsaattered across these three computers.
Attempts were made to organize the content by catggg them according to the staff that
created the program. However, there was significaptication across the three machines.
Since the radio station has been operational f&s tkan a year and has not experienced any
staff attrition, this has not affected the stataperation severely as yet. However, the lack of
organization of the content has affected the statiability to answer questions like “how
many programs have been played out by the statioth® topic of women empowerment?”
Further, often staff needs to reuse programs #orstmission that was created a while ago. In
such situations searching for the program is diffic

Audio connection setup
A typical setup of audio connections at Radio Bukiasend is shown in the figure below. The setup
was used for playing out audio on air, as wellasstudio recordings. The setup was also required



to record everything that was played out on airaA®sult of these requirements, the sound card
output from the computer was connected to the meadl one of the mixer outputs was connected
to the input of the sound card. A second outpunftbe mixer was connected to monitor speakers
(used for listening to what is going out on aimdayet another output was connected to the FM
transmitter.

Monitor
Speakers

To
Transmitter

Connection setup at Radio Bundelkhand before GRI&ES
deployed

Installation of GRINS

GRINS Design

The GRINS design is flexible so that it can beafistl in a variety of setups. For example, GRINS
can be made to run off a single machine, or likedase of Radio Bundelkhand, it can be made to
run off a combination of two machines. The servioéented architecture of GRINS grants it
tremendous flexibility in how its components ar@ldged. In this design approach, different tasks
(for example playing out audio, searching for peogs, etc) are assigned to different components
(services). This design combined with a simple HA&chanism allows us to deploy services on
different machines. We were therefore able to her‘playout service” along with the user interface
on one of the computers present at Radio Bundetkiiaierred to as Ul machine here on), while
the rest of the services (for example, library nggmaent, searching, previewing audio, etc) ran on a
low cost mini-ITX single board computer (referredas “magic-box” henceforth).
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Playlist management and Facet based library seardBRINS
Value Addition

There are several aspects of GRINS that added viuéhe processes followed at Radio
Bundelkhand. Some of the important ways in which staff at Radio Bundelkhand has benefited
are listed below:

(a) Playlist Management: GRINS now allows the staff at Radio Bundelkhanaab only prepare
and save a playlist, but to also schedule a ptajdis automatic transmission on air at a
specified time in the future. As a result therends need for a person to be present near the
computer to start the transmission. Other featlikesdisplay of start time for each item in the
playlist and the ability to preview items in theplist while another item is playing on air have
provided convenience to the staff.

(b) Content Management:One of the primary concerns at Radio Bundelkhaad te need for a

mechanism to manage content created by the st&RINS enables content management by

allowing users to save metadata regarding progmmesent in the system and to search for
them at a later date.

1. Users can store a variety of information like laage of the program, details of creators of

the program, description of the program, trivia @tbthe program, and so on. Different

categories can also be assigned to programs basisl @ontent. For example, a program
regarding an interview with a doctor on polio vaation could be assigned categories of

“interview” and “health”. Once metadata informatibas been fed for programs, searching

for them becomes extremely easy with our “facedubsearch engine.

GRINS library search engine allows one to search gmgrams based on several
independent aspects or “facets”. One could searcipfograms based on length of the



program, categories assigned to the programsa toividescription of the program, and so
on, each of them reducing the search results indkpe of the other. Effectively the
results thus obtained are a logical AND of all tunstraints specified by the user. The
ability of a user to search programs using con#sadf so many types allows him/her to
specify very powerful search queries. This is patérly useful when the content database
grows very large. Once programs of desired kincehasen searched for, GRINS allows
users to obtain group statistics of the searchegrpms. These group statistics include
total number of hours the searched programs hage bae air, cumulative frequency of
transmission of the searched programs, etc.
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(c)

(d)

(e)

Diagnostics: One of our main concerns with deployment of GRidSRadio Bundelkhand
was the unavailability of a local expert with knedtie of GRINS. This is expected to be the
case at most radio stations even for the futures Meant that in case of any kind of failure of
the system, the station staff would be helpless.aVoid this kind of a scenario, GRINS
includes a “Diagnostics Widget” that allows a ugder diagnose the reachability of all
“services” and connectivity of audio cables. A diagtic test like this could be run by the
station staff before a transmission to ensuredtatything is in order. We believe this feature
would significantly offset the unavailability of dal manpower with knowledge of GRINS.
The true value of this feature will become knownaasl when more deployments are done
and the system is used for longer periods.

Robustness:In order to ensure that local staff could rely®RINS, it was imperative that
GRINS be robust in failure detection, resiliencenébwork failures, and ensure recoverability
with the least disruption. Significant effort wastpn to ensure online detection of failure of
many components of the system, resilience to teamparetwork failures, and recoverability
in case a service encountered an unexpected error.

Anecdotally, as can be seen in the picture belbey,"inagic box” and the switch connecting
the “magic box” with the computer running the useerface was placed near the feet of the
staff during the first week when the system fomgeieployed and tested! Given the situation
it was quite conceivable that a slight kick to tie#work cables could cause temporary loss of
connectivity.

Transmission Logging: GRINS logs programs that are played out on aie 3taff therefore
need not maintain a large archive of all audio thatlayed out on air. A “Log View Widget”
allows them to simply look at all the programs pldyut between any two dates. This ensures
that Government regulations can be met with thst leffort.



Arrangement of the switch and the magic-box belmtable!

Setup of GRINS at Radio Bundelkhand

Thefigure below shows the cable connections of how“ouagic-box” fits into the setup at Radio
Bundelkhand. Since the play-out service ran orlthmachine, the play-out connections remained
the same. The cabling for monitor speakers wasdwuh the “magic-box”. This allowed us to use
the same speakers for previewing a program asaselbr monitoring purposes. A special output
called the control room output from the mixer wéoded to the magic box. This output contained
only the microphone signal allowing us to recorgithimg spoken live on air. This was required (a)
to meet the government regulatory conditions, dmddq enable reuse of the recorded speech.

Connection setup of GRINS at Radio Bundelkhand



Challenges and lessons learned

During our deployment experience we faced sevegdtizal and technical challenges. Overcoming
these challenges taught us valuable lessons anldi Wwewery useful in our future deployments.

1.

Radio Bundelkhand is located in a setup called &@eam” about 15 Kms from the town of
Jhansi. This setup established by Development Adteres (one of the larger NGOs in India)
includes hand-made paper manufacturing plant, strivature for building low cost housing,
and setups for other technology initiatives. Thatup is fairly isolated and is located near a
highway with no quick access to any market or shdpe Internet connectivity available at the
radio station is unreliable. This meant that we teachake sure we carried all the hardware and
software needed to setup GRINS at the station. &\iké carried equipment like switch, spare
LAN cables, power strip, audio cables, solderir@njrand audio connectors, we could have
done several things better as mentioned below.

The location where GRINS was to be setup had just switch board with 3 power supply

sockets. One of the sockets was used to conne@S This UPS supplied power to the Ul

machine, the mixer and the monitor speakers. FANSRo work during power outage, it was

required that the switch and the “magic box” mulsb&e supplied power through a UPS.
However, the UPS did not have that many power tautlks a workaround we connected a
power strip (spike guard) to one of the UPS outleis connected the “magic box”, the switch,
and the monitor speakers to the power strip. Whike setup works, it is putting a lot of load on

one power outlet that is feeding the UPS. It i® adstting a lot of load on the UPS. It would

have been better had we inquired about the povpgigarrangements in advance and informed
them about our needs so that they could make apategghanges before hand.

For GRINS to work properly, the IP addresses ofdhenachine and the “magic box” needed to
be fixed IP addresses. The setup was however @mpHCP, and what was worse was that we
could not access the DHCP server. So we fixed Bhaddress of all the (four including the
“magic box”) machines on the network. The flaw here¢hat if a new machine comes in and
connects to the network, it might get the samedi@®ess as one the four machines. A lesson to
be learned here is that information regarding netveschitecture should be collected from the
radio station before visiting it so that we carbleéter prepared.

The concept of uploading/adding a file in GRINSusdamentally different from adding a file
to a playlist in Winamp. This was difficult for tieaff to grasp. While uploading a file, GRINS
creates a copy of the file in the system and makgsopriate entries in the database and index,
while adding a file in a Winamp playlist simply etes a pointer to the file. It took quite a while
for the staff to grasp this concept, resultinghe staff uploading the same file several times
every time they wanted to use a file in a playhsGRINS.

Another concept that was difficult to grasp for gtaff was facet based search. Since the staff
was accustomed to search for programs using fireesaonly, they took time to make use of

multi-dimensional search effectively. A point taifa is that this concept should be explained
better during trainings, and its use should be detnated and repeated several times. Such
demonstration and repetition can help the staffeustdnd the power of this feature, so that they
can use it effectively once we leave.

During deployment planning, our view of the systeras always from the perspective of
GRINS. We had worked out the audio cable connestionfitting in our “magic box” with the
computer (Ul machine) and the mixer from the rastetion. However, we did not think about



the usage of the Ul machine and the mixer when GRMds not in use. For example, the staff
at Radio Bundelkhand used the computer for stueltording when our system was not in use.
If the changes we made in the cable connectiong wech that it would not be possible for
them to use the computer for recording without na@aging the connections, then we would
hinder their work flow. Taking a view of the setirpm the station's perspective is important
during the planning phase of the deployment.

7. During our deployment at Radio Bundelkhand thei@tatmanager asked us about the
recoverability of data in case of system failurke Btation had in fact lost one of the hard drives
due to viruses and wanted to know if something lamappened to our setup, how would
content recovery happen. While we were not veryriwdrabout virus attacks on the “magic
box” because it ran Linux, we quickly came to =alihat we had not given enough thought to
recoverability of data in case of disk failure odiaaster (for example, a fire break out). This
was a valuable lesson and we plan to come up witlacceptable (low cost and reliable)
solution for this in the near future.

Next Steps At Radio Bundelkhand

We are working very closely with the staff at RadBandelkhand to ensure that there are no
technical problems faced by the station. Our nésit to the station will happen very soon when we
will deliver several minor features requested bg #tation staff. We will also collect logs of
operation of GRINS at the station for further asay

Our next major upgrade will add telephony capaedito GRINS. With these capabilities, the staff
at Radio Bundelkhand will be able to accept phaalts @nd record conversations. Currently Radio
Bundelkhand accepts song requests for only one dimg the day, where a staff member receives
the call manually and records the conversation mecarder by keeping the call on a speaker phone.
With telephony capabilities, the station will bdeatn accept song requests throughout the day in an
automated manner without the staff having to mdyueteive calls and talk to the caller.

We intend to collect logs from the radio statiomigaically over the next one year to study if the
system experiences any performance or robustngsssisin the long run, this would provide us
with information regarding stability of the system.



