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Turning TrixBox into a call-c enter solution 
I f you are reading this, you probably already know that  using Tr ixBox (TB) or  
Aster isk@Home (AAH) you can instal l  a ful ly featured Aster isk-based PBX in a mat ter  
of minutes. This PBX is very good for  most  users as i t  is preconfigured to handle the 
most  common scenar ios one can find in a personal environment  or  in a small  to 
medium sized office. 

The typical usage pat ters of a small  cal l  center  are a bit  di fferent  from the ones you 
are l ikely to find in a classical PBX, because: 

·  Agents spend almost  their  whole working day avai lable to answer  the phone (as 
opposed to standard PBX users who use the phone occasional ly whi le doing 
other  work); handl ing and answer ing cal ls for  them has to be made as easy as 
possible 

·  A cal l  center  is usual ly a high-density commercial  enterpr ise; therefore i t  has to 
be run and monitored using tools that  are able to quickly see how things are 
going, ident i fy bot t lenecks and address them. 

In our  opinion, running a successful cal l  center  is more a state of mind than a given 
set  of telephone gear . What  makes a difference is not  the number  of extensions, 
queues or  agents you have; is a mindset  where you consider  that  the customers cal l ing 
in are actual ly very impor tant and you do your  best  to serve them well within given 
budget  l imits. 

Maybe you just  run a small  computer -repair  shop and have a couple of l ines coming in. 
What  is the cost  of having people wait  or  cal l  mult iple t imes because they cannot  talk 
to anybody within a reasonable t ime? What  wi l l  your  cl ients think about  you? On the 
cont rary, what  wi l l  your  cl ients think of your  customer  service i f i t  always answers on 
the very first  r ing? And how do you know if your  technicians actual ly answer  the 
phone when the cal ls come in or  wait  five minutes because they are doing other  
things? These are the quest ions you should ask. I f you fol low the guidel ines in this 
document , you’l l  find an easy way to star t  answer ing to quest ions l ike these. 

Running a cal l-center , therefore, is not  a mat ter  of having mult iple PRIs or  special  
hardware. You wi l l  not  even need a separate box from your  main PBX running TB. 
You wi l l  only need some software and a bit  of configurat ion to set  i t  up correct ly. 

 

Call c enters 101: the very basic s 

Before we star t  bui lding a small  cal l  center , we have to focus a bit  on the terminology: 

·  A campaign is a set  of cal ls that  belong to the same scope, e.g. your  technical 
suppor t  versus commercial  suppor t  l ine are different  campaigns, though they 
may be  

·  An inbound campaign is devoted to answer ing people cal l ing in, whi le an 
outbound campaign is made up by agents dial ing out . Cal l  centers often mix 
inbound and outbound act ivi t ies in order  to opt imize the use of personnel. 
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·  A queue is the physical implementat ion of an inbound campaign. The queue 
receives cal ls and pipes them to the avai lable agents according to a predefined 
logic (usual ly, FIFO for  the cal ls and round-robin for  the agents). In cal l  center  
terminology, this funct ional i ty is often refer red to as the ACD (Automated Cal l  
Dist r ibut ion). 

·  An agent is a person working at  a cal l  center . The agent  is different  from a 
casual user  as an agent  logs in and out , in order  to tel l  the system when he is 
avai lable or  not . In this way, the ACD searching logic minimizes agent  
searching t ime, as i t  almost  never  has to r ing up an agent  who is not  avai lable. 
An agent  can be working on one or  more queues: whenever  he is avai lable, al l  
cal ls coming in to any queue he’s working on wi l l  be piped to him. 

 

In this tutor ial , we wi l l  learn how to create an inbound queue and proper  agents to 
handle i t . 

 

Prerequisites 

To fol low this guide, you wi l l  need an already-instal led, reasonably modern TB 
instance. I t  may be your  home or  office PBX. You can fol low this guide completely 
whi le having your  PBX running, so there is no need for  a prolonged downt ime. You 
wi l l  need at  least  a couple of telephones to test  your  setup, and a land l ine you can use. 

You should be basical ly famil iar  on how to use TB as a basic PBX: creat ing extensions, 
connect ing to external l ines and such things. 

 

 

Insta lling QueueMetric s 
QueueMetr ics is a ful l -fledged cal l  center  monitor ing solut ion  – see 
ht tp://queuemetr ics.com . I t  is an indust ry-proven, commercial  product  that  is 
avai lable free of charge to smaller  cal l  centers, home users and SOHO’s and is used in 
hundreds of cal l  center  wor ldwide, including instal lat ions with hundreds of agents on-
l ine. 

Log in to your  TB system using your  web browser and the standard admin credent ials 
(they are login: “maint ” password: “password” i f you have not  changed them 
manual ly). You can do this by going to the URL: ht tp://myserver /maint  . 

Select  the label “SSH terminal” under  the “System” flag, as shown in the fol lowing 
picture: 
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A terminal window wil l  open (i t  may take a whi le wait ing for  the Java cl ient  to load). 
Log in as “root ” with password “password”. You should see a terminal l ike in the 
fol lowing picture: 
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When you are logged in, type the fol lowing commands: 

 

wget  - P / et c/ yum. r epos. d ht t p: / / yum. l oway. ch/ l oway. r epo 
 
yum i nst al l  queuemet r i cs 

 

The yum command wil l  download QueueMetr ics and al l  of i ts dependences and instal l  
i t  on your  system. This may take a whi le, depending on your  internet  connect ion 
speed. When asked to confirm the instal lat ion, type “y” to confirm. 

After  the instal lat ion is done, you have to instal l  the sample MySQL database that  
wi l l  be used to ini t ial ize the system by execut ing the fol lowing commands: 

 

cd / usr / l ocal / queuemet r i cs/ webapps/ queuemet r i cs- 1. 3. 3/ WEB-
I NF/ README 
 
. / i nst al l Db. sh 

 

Note that  the exact  directory to use wi l l  depend on the QueueMetr ics version being 
instal led and is displayed on the  last  page of output  that  yum produces. Fol low the 
on-screen inst ruct ions (i t  is a mat ter  of typing in a couple of passwords as detai led by 
the instal lDb ut i l i ty i tself) and the database wi l l  be created. For  your  convenience, the 
default  MySQL password for  TB is “passw0rd” (yes that ’s a zero). 

To test  that  everything is okay, you’l l  have to point   your  browser  to the address 
ht tp://myserver :8080/queuemetr ics and you should see a screen l ike the fol lowing one. 
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I f you see this screen, you know that  QueueMetr ics is working fine. As you’l l  be 
cur ious to check i t  out , you can login immediately with the credent ials “demoadmin” 
password “demo”. 

 

You may not ice that  the fi rst  t ime you load up a new page, i t  may take a whi le to 
display i t , depending on your  TB box CPU speed; this is normal, as QueueMetr ics uses 
Java Server  Pages technology and such pages are internal ly compiled the first  t ime 
they are accessed. 

 

This is how the fi rst  page looks l ike. Feel free to look around a bit  before logging off. 

You may now also close the SSH window as we won’t  need i t  anymore for  this tutor ial . 
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Setting up TrixBox 
Set t ing up Tr ixBox is quite easy – we wi l l  assume the fol lowing scenar io dur ing the 
rest  of this tutor ial : 

·  You have a few SIP telephones configured in the range 100-110 

·  You have one inbound queue as extension 200 cal led “Suppor t ” 

·  You have two agents that  can work on this queue when they are logged on, and 
their  logon codes are 300 (for  Al ice) and 301 (for  Bob). Those codes need not  be 
different  from the numbers used for  extensions, but  we wi l l  assume so. 

We wil l  set  up agents so that  they can be used to login from either  Tr ixBox (by cal l ing 
a special  extension) or  r ight  through QueueMetr ics. 

Creating agents 

The creat ion of agents is the only thing that  cannot  be ful ly automated through the 
current  version of FreePBX; on the other  side this is very easy and is done only 
occasional ly, whi le the associat ion of agents to one or  more queues can then be done 
through the GUI . 

From the Tr ixBox main page, you select  Aster isk -> Config edi t as shown: 

 

After  this, you select  the fi le Agents.conf and edit  i t  as shown in the fol lowing page: 
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What  you do is: 

·  You fi rst  comment  out  the default  ent ry “agent => 204,1111,Ryan Cour tnage” by 
pre-pending i t  with a semicolon 

·  You add an ent ry tel l ing the system that  we have an agent  cal led Al ice with 
code 300, by enter ing a l ine “agent  => 300,,Al ice” 

·  You add an ent ry tel l ing the system that  we have an agent  cal led Bob with code 
301, by enter ing a l ine “agent  => 301,,Bob” 

Once you’re done, press Update to save. 

Whenever  you wi l l  need to add other  agents to this system you wi l l  simply repeat  this 
procedure. Do not  forget  to cl ick on the “Re-Read configs” once you’re done to tel l  
Aster isk to load the new configurat ion. 

 

Configuring a queue 

To add a queue to your  system, go back to the main menu; select  Aster isk -> FreePBX 
to enter  the main configurat ion ut i l i ty.  
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Once you’re there, cl ick on the “Setup” and the system should look l ike the fol lowing 
picture: 

 

 

I f you do not  see the voice “Queues” under “Inbound cal l  cont rol”, this means that  the 
queue management  module is not  instal led. To instal l  i t , you cl ick on “Tools”, then 
“Module Admin” from the r ight  column, and select  “Queues”; fol low the instal l  
procedure and the Queues module wi l l  be instal led in a few seconds. 

To create a our  queue now, we cl ick on “Queues” and fi l l  in the wizard as fol lows: 
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You wi l l  see that  a queue is highly configurable; but  for  the moment  we make 
ourselves content  of enter ing the fol lowing data: 

·  Queue number : 200 

·  Queue name: Suppor t 

·  Stat ic agents: A300 and A301, each on a l ine by i tself. (This means that  
Agent /300 and Agent /301 wi l l  be referenced r ight  from the agents.conf fi le we 
just  edited). 
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·  Ring st rategy: r rmemory (This is the basic cal l  center  setup where the ACD 
system t r ies one agent  after  the other  unt i l  someone answers) 

When you are done, cl ick on the “Submit  changes” but ton  the red l ine and have 
FreePBX update the system. 

Creating log-on point for your agents 

You can have your  agents log in (that  is, tel l ing Aster isk they are ready to take cal ls) 
ei ther  by cal l ing a specified extension or  by  using QueueMetr ics’ own Agent  Login 
page. You can even configure both and use them alternat ively. 

Logging on from an extension 

To create an extension for  your  agents to log on, go to the extensions editor  l ike you 
did for  creat ing the agents and add the fol lowing l ine: 

 

 

 

I t  must  be exact ly below the l ine [from-internal-custom] and i t  must  say: 

ext en => 298, 1, Agent Cal l BackLogi n( | | @f r om- i nt er nal )  

After  you’re done, press “Update” to save your  changes and then cl ick on “Re-read 
configs”. 

This means that  when somebody dials “298”, they get  the agent  log on menu; in order  
to log on, you must  enter  your  agent  code, fol lowed by pound, fol lowed by the extension 
you’re si t t ing at . I n order  to log off, you simply dial  the same extension, enter  the 
agent  number  and then pound twice. The voice wi l l  tel l  you i f the agent  is logged on or  
off at  the end of this procedure. 
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Logging on from QueueMetric s 

I f you want  to use QueueMetr ics for  your  agents to log on, log off, go to pause, set  cal l  
status and whatever  else, you must  instal l  a custom piece of dial-plan that  comes with 
QueueMetr ics i tself and makes it  possible to enable al l  those features. 

To do this, you must  log in to the system (just  l ike you did to instal l  QueueMetr ics) 
and run the fol lowing command: 

cp / usr / l ocal / queuemet r i cs/ webapps/ queuemet r i cs- 1. 4. 0/ WEB-
I NF/ mysql - ut i l s / ext ensi ons- exampl es/ ext ensi ons_queuemet r i cs. conf  
/ et c/ ast er i sk 

This copies the piece of dial-plan r ight  from the current  version of QueueMetr ics to the 
Aster isk configurat ion directory. 

 

As FreePBX uses the a default  context  for  extensions cal led from-internal, we must  
edit  the fi le we just  copied to tel l  QueueMetr ics to use that  context ; so edit  the fi le 
extensions_queuemetr ics.conf we just  copied: 

vi  / et c/ ast er i sk/ ext ensi ons_queuemet r i cs. conf  

I n the l ines under  “exten => 20” replace the st r ing @sip with @from-internal. 

 

Then edit  the fi le configuration.proper ties to tel l  QueueMetr ics to access this Aster isk 
box through the manager  inter face: 

vi  / usr / l ocal / queuemet r i cs/ webapps/ queuemet r i cs- 1. 4. 0/ WEB-
I NF/ conf i gur at i on. pr oper t i es 

 

Find a l ine that  says: 

cal l f i l e. di r =/ var / spool / ast er i sk/ out goi ng 

and change i t  to 

cal l f i l e. di r =t cp: admi n: amp111@127. 0. 0. 1 

 

Find a l ine that  says 

cl ust er . ser ver s=al eph| t r i x  

and change i t  to 

cl ust er . ser ver s= t r i x  

 

Find a l ine that  says 

cl ust er . t r i x . manager =t cp: admi n: amp111@10. 10. 3. 100 
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and change i t  to 

cl ust er . t r i x . manager =t cp: admi n: amp111@127. 0. 0. 1 

 

I n order  for  the new configurat ion to be picked up, you then edit  the 
extensions_custom fi le in order  to include the fol lowing l ine: 

 

 

Just  below the last  #include l ine, you add: 

#i ncl ude ext ensi ons_queuemet r i cs. conf  

After  you’re done, press “Update” to save your  changes and then cl ick on “Re-read 
configs”. 

 

 

Testing your queue 

Now you can test  your  queue. From one of the telephones, have an agent  log in as 
agent /300, then cal l  the number  200 from a different  telephone. The fi rst  phone should 
r ing and you can put  a cal l  through. Congratulat ions: you configured your  fi rst  queue 
successful ly! 

Make sure you place a couple of cal ls, so that  you can later  find some data for  
QueueMetr ics to analyze. 
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Configuring the agents and the queue in QueueMetric s 
Go to QueueMetr ics; i t  is usually instal led at  ht tp://myserver :8080/queuemetr ics 

 

 

 

Login as “demoadmin” password “demo”. 

You should see a screen l ike the fol lowing one: 
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You simply cl ick on “Setup wizard”, then confirm al l  of the steps. Al l  agents and 
queues that  you created manual ly, or  changed from the last  t ime you run the wizard, 
wi l l  be impor ted automat ical ly. At  the end, you get  a screen l ike the fol lowing one: 
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That ’s al l  there is to do. QueueMetr ics picked up the configurat ion from  Aster isk and 
updated i t . 

I f you want  your  agents to log on to QueueMetr ics, you must  set  a password for  each of 
them. You can do this by cl icking on “Administer  users”, then select  the user  you want  
to enable and enter  a password, as shown in the fol lowing figure: 
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I f no password is set , QueueMetr ics wi l l  use the same number  as the agent  code, e.g. 
“Agent /300” would log on with default  password “300”. 

 

Running your first report 

I f you t r ied placing a cal l  to test  your  system, then you can run your  fi rst  repor t  by 
select ing the “Home” tab, then select ing queue 200 from the drop-down queue 
select ion box and cl icking on “Today”. 

I f everything went  wel l , you should see a repor t  l ike the fol lowing one: 

 

As you can see, QueueMetr ics computes l i teral ly hundreds of values; whi le i t ’s usually 
pret ty easy to understand the ones you’re interested in, you should real ly have a look 
at  the QueueMetr ics user  manual for  a detai led descr ipt ion of the results. 

As a rough sketch, consider  that  

·  The “Answered” tab gives stat ist ics about  the cal ls that  were answered 
correct ly: how any were handled, who handled them, average durat ion and 
average wait  t imes 

·  The “Detai l ” but ton on the bot tom of the “Answered” page gives a cal l-by-cal l  
act ivi ty detai l  
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·  The “Unanswered” tab gives informat ion on cal ls that  were lost , i .e. the user  
disconnected before talking to a l iving person 

·  The “Detai l ” but ton on the bot tom of the “Unanswered” page gives a cal l-by-cal l  
detai l  of lost  cal ls 

·  The “Dist r ib” tab gives a dai ly, hour ly and day-of-week breakdown of taken and 
lost  cal ls 

·  The “Agents” tab gives detai l  of agent  sessions and cal ls handled dur ing those 
sessions 

·  The “Detai l ” but ton on the bot tom of the “Agents” page gives a session-by-
session detai l  of agent  act ivi ty 

·  The “Al l” tab is a convenient  way to have al l  the stats on a single page so that  i t  
can be saved or  pr inted for  future reference. 

 

Running live monitoring 

A supervisor  can easi ly run l ive monitor ing in order  to see in real t ime what  is going 
on with the cal l-center . To do this, cl ick on the “Home” folder , then select  the queue 
you are interested in and cl ick on “Star t  real-t ime monitor ing”. You wi l l  see the 
current  cal l  center  si tuat ion of each and every queue, agents avai lable and 
unavai lable, cal ls being taken and wait ing on the queue, with a screenshot  similar  to 
the fol lowing picture: 
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I f you then cl ick on the “L ive” tab, you wi l l  see a real-t ime repor t  computed direct ly 
from querying the Aster isk manager  inter face, as opposed to comput ing i t  from the 
recorded queue events. 
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Using the agent’s page 

I f you previously enabled agents for  log-on by set t ing a password, you can have them 
log in by enter ing “agent /XXX” as their  user  name (where XXX is the agent  code as 
defined in agents.conf) and the password you set . 

They wi l l  be lead to a page that  shows the latest  cal ls they have handled and a few 
but tons that  let  them log on, log off, go to pause and stop the current  pause. 
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They can also set  pause status codes and cal l  outcomes out  of a user-defined l ist  
provided by the QueueMetr ics administ rators. 
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Listening to recorded c alls through QueueMetric s 
 

A number  of cal l -centers prefer  to keep a recording of  al l  or  most  voice t raffic in order  
to per form qual i ty cont rol  on handled cal ls and to be able to ret r ieve closed cal ls. 

By using QueueMetr ics, you can have a web-based inter face that  lets you l isten to 
recorded cal ls r ight  from your  browser. 

 

Setting up c all rec ording in TrixBox 

To enable cal l  recording in Tr ixBox, you simply go to the queue defini t ion page and 
enable i t : 

 

 

 

Cal l  recording can be set  to a number  of values – we suggest  using a compressed 
format  in order  to save space, and to set  i t  to WAV49 – this format  is actual ly GSM 
encoded in a way that  i t   can be played nat ively on an Windows box.  
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Please keep in mind that  the encoding of the audio st ream and the wr i t ing on disk of 
al l  conversat ions can cause a significant   increase of  CPU and I /O consumpt ion on 
your  server , so use this opt ion wisely. 

 

Listening to rec orded c alls through QueueMetric s 

Listening to recorded cal ls through QueueMetr ics is very easy – you run a repor t  that  
includes the recorded cal l , then go to the Cal l  Detai l  at  the bot tom of the page where 
you see every cal l  and cl ick on the small  magnifying glass icon on the r ight . 

 

 

 

I f there are recordings avai lable for  that  cal l , the recordings are shown at  the bot tom 
of the pop-up (note that  there may be more than one audio fi le for  each cal l). To l isten 
to the cal l , just  cl ick on the fi le name and i t  wi l l  be st reamed r ight  through your  
browser.
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Common problems and solutions 

Avoid ing queue_log file rotation 

With a standard TB/AAH instal l , the queue_log fi le is rotated dai ly or  weekly along 
with the other  Aster isk logs found in / var / log/ aster isk. The queue_log fi le contains 
essent ial  informat ion on how the cal l-center  is going that  is being used by 
QueueMetr ics to repor t  on the wel l-being and the actual work being per formed by your  
cal l-center , and you surely want  to keep that  data in a safe place for  cross-per iod 
analysis. 

Disabling log rotation 

Disabl ing log rotat ion is actual ly quite easy: go to /etc/logrotate.d and look for  a fi le 
named aster isk. I f you run Tr ixBox, you©ll  find something l ike: 

 

/ var / l og/ ast er i sk/ * l og {  
   mi ssi ngok 
   r ot at e 5 
   weekl y 
   cr eat e 0640 ast er i sk ast er i sk 
   post r ot at e 
       / usr / sbi n/ ast er i sk - r x ' l ogger  r el oad'  > / dev/ nul l  2> 
/ dev/ nul l  
   endscr i pt  
}  

 

There may as wel l  be other  sect ions where other  fi les are rotated. You just  delete the 
sect ion above and the queue_log fi le wi l l  not  be rotated anymore. 

 

What if my queue_log has a lready been rotated? 

I f your  queue_log has already been rotated, you©ll  want  to join the remaining pieces 
together . That©s very easy: 

·  First , stop Aster isk.  

·  Make a backup of al l  queue_log*  fi les 

·  Rename the exist ing queue_log to queue_log.now.  

·  Execute the fol lowing commands (this example i f for  5 leftover  pieces, you may 
find a different  number  on your  system): 

 

cat  queue_l og. 5 >> queue_l og 
cat  queue_l og. 4 >> queue_l og 
cat  queue_l og. 3 >> queue_l og 
cat  queue_l og. 2 >> queue_l og 
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cat  queue_l og. 1 >> queue_l og 
cat  queue_l og. now >> queue_l og 

 

·  Remove al l  fi les but  queue_log i tself 

·  Restar t  Aster isk.  

This should be i t . Now your  QueueMetr ics wi l l  work just  fine. 

 

Stopping and starting QueueMetric s 

You can stop and restar t  the QueueMetr ics appl icat ion by issuing the commands 

/ et c/ i ni t . d/ queuemet r i cs st op 
/ et c/ i ni t . d/ queuemet r i cs st ar t  
/ et c/ i ni t . d/ queuemet r i cs r est ar t  

 

Setting QueueMetric s memory limits 

QueueMetr ics is a complex appl icat ion and i t  is made to be used by mult iple paral lel  
users. This means that  i f you have a large data set  and many users running quer ies on 
i t , i t  is possible that  you star t  get t ing “Out  of memory” er rors. To fine-tune the amount  
of memory used by your  system, you can edit  the fi le / etc/ ini t.d/ queuemetr ics and 
modify the opt ion: 

JAVA_OPTS=" - Xms128M - Xmx128M"  

The Xms parameter  is the amount  of memory that  Java uses on star tup for  i ts object  
heap; and the Xmx is i ts maximum al lowed size. For  best  speed, keep both to the same 
value unless you have exper ience in tuning Java memory requirements. 

 

Using MySQL storage 

I t  is possible to set  up QueueMetr ics in order  to read queue event  data r ight  from a 
MySQL database instead of parsing the queue_log fi le. This leads to a set  of 
advantages: 

·  Faster  access t imes for  large cal l  centers with many queues or  large data sets 

·  You can run QueueMetr ics on a different  machine from the one that  is running 
Aster isk 

·  You can monitor  mult iple Aster isk instances at  once, as i f they were a large, 
clustered single logical Aster isk instance. 
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I n order  to do this, a scr ipt  cal led qloaderd must  be instal led to upload data from each 
Aster isk server  to the cent ral  database. Qloaderd can be found with the QueueMetr ics 
dist r ibut ion under  the WEB-INF/ mysql -uti ls directory. 

We recommend running MySQL storage i f your  server  has over  20 agents on i t . 

For  more informat ion, see the QueueMetr ics User  Manual and the qloaderd help fi les. 
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Getting help 
I f you st i l l  are having problems instal l ing or  running QueueMetr ics on TB/AAH, we 
suggest  you check out  the fol lowing resources: 

·  The QueueMetr ics FAQ at  ht tp://queuemetr ics.com/faq.jsp are a col lect ion of 
common solved problems that  many people exper ienced with QueueMetr ics. I f 
you are st ruck by an er ror  message, this is the first  place to look at . 

·  The QueueMetr ics forums at  ht tp://forum.queuemetr ics.com wil l  help you in 
pinpoint ing your  problems and get t ing community suppor t . They wi l l  also be 
helpful  in seeing what  other  people are doing with QueueMetr ics. 

·  AstRecipes is a wiki col lect ing Aster isk “recipes”, aimed most ly at  cal l -center  
users – see ht tp://ast recipes.net   

·  You may want  to contact  Loway i f your  problems are st i l l  unsolved – see 
ht tp://queuemetr ics.com/contact .jsp for  al l  relevant  contact  informat ion. 

 

 

 

 

 


