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Abstract – This article is about a new concept of 

FLEXNET, Flexible Networks, which it explains how 

the Fiber Optic installers can move to the next level of 

their execution works for multiple customers in Fiber 

Optic deployments. Deployments contains all types of 

Fiber Optic deployments, from backbone to FTTH 

networks, from Metropolitan Fiber Optic Networks to 

Rural FTTH.  
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I. INTRODUCTION 

Everybody wants to be more efficient and 
productive in its work. In Fiber Optics area the 
technology and digitalization are so closed but not 
often used unfortunately. How a Fiber Optic installer 
can be more efficient and productive nowadays? We 
try here to explain a new concept and model for the 
execution of similar fiber optic networks for different 
customers in different or the same areas by the same 
fiber optic installer: Flexible Networks.  

Can be used technology, digitalization, Artificial 
Intelligence or robots in the Fiber Optic works? I will 
use my experience and scanning many fiber optic 
installers at international level, I will develop this 
model which is future-proof about how the fiber optic 
installer will grow in the near future. 

The deployment of Fiber Optic networks had been 
increased and evolved in the last 25 years, while both 
FTTH and FTTB networks had increased significantly 
in the last years. By September 2018 it was estimated 
that the coverage of FTTH/B reached 46,4% in the 
EU39 and 36,4% in EU28, according to the last 
IDATE Market panorama report from FTTH Europe 
Conference in Amsterdam in March, 2019.  

 This report shows a clear upward trend from 
September 2015 where the estimated coverage rate in 
the region was 39% in the EU39 and 27,2% in the 
EU28. 

Estimates plan for around 187 million home passed 
for FTTH in 2025 in EU28 with fiber becoming 
closer to the end-user with FTTH accounting for 
63.8% versus 36.2% for FTTB. 

The owners of Fiber Optic Networks and 
deployments were moving from incumbent telecom 
operators to alternative telecom operators, 
municipalities, infrastructure operators or others 
private companies. 

The Fiber Optic installers had been changed in the 
last 25 years a lot also.  

 

Fig. 1 Households Penetration of countries with more than 1% HH 
penetration in EU28 – iDATE for FTTH Council Europe [1] 

Romania has a lot of fiber optic cables installed in 
the country with hundreds of ISPs along telecom 
operators running the fiber optic networks.  

This status with a good experience in fiber optic 
network deployment in the country is a very good 
support for analyze what is good and not so good for 
future fiber optic deployments.  

This document presents a new concept of 
FLEXNET, Flexible Networks, explained here with 
some guidelines for any fiber optic installer which 
want to be more efficient and productive in multiple 
fiber optic deployments and it indicates some research 
directions for developing this model by innovation in 
fiber optic deployments using technology. 

The guideline and research directions are to be 
followed in the next chapters in all major categories 
of fiber optic deployments with indications of 
technologies to be used for each section: HR and 
tools, Execution works (network design, fiber optic 



splicing and testing), Reporting and Documentation 
works.  

II. HUMAN RESOURCES AND TOOLS 

The main key for the success of the fiber optic 
deployments are the people, the human capital and the 
tools (digital capital). These are the 2 pillars of 
FLEXNET, Flexible Networks concept. 

Regarding the human resources, the number of 
high skilled people in fiber optic networks in the 
companies is quite small. The quality of the people 
and of the works is direct proportional with trainings 
provided by the management. 

During last 20 years the evolution of Fiber Optic 
trainings had been moved from simple and basic tasks 
like fiber optic installation, splicing or testing, to 
complex trainings and personalized. The people are 
still trained for diploma/certificate and not yet for 
knowledge (trainings every year or every 2/3 years) or 
human skills (like leadership, or next generation 
communication). 

The relationship between the company (fiber optic 
installer) and employees had been changed during the 
last 25 years. If in the past the company had work 
contracts and it was providing everything to the 
employees (like tools and cars) nowadays some of the 
employees have their own companies (SMEs) who 
are providing partially some accessories for the work 
(usually the car). In the future the companies needs to 
find new ways of contracting personnel for the works 
with flexible and dynamic time periods. The time 
slots for work contracts is reducing more and more 
from a year to days or even hours.  

The crisis of qualified personnel for fiber optic 
works is increasing in the last 5 years as the need for 
labor is growing and the gap between the market 
labor and academic/education sector is enlarging 
more and more. That’s a very big demand to overpass 
the educational system barriers in order to produce 
educated or skilled young labor from the schools and 
universities for the market. The Telecom Universities 
from Romania need to be drastically reformed while 
the professional colleges should focus next years for 
preparing youth for fiber optic jobs in cooperation the 
fiber optic installers and telecom operators. 

The new ways and models are expected to come 
for personnel and training and behind the legislation 
of education system in the countries the technology 
will play a good role here (like VR or AR).  

The world globalization makes also possible the 
easy move of fiber optic specialists from a country to 
another one, from a continent to another one. If some 
years ago emigration of fiber optic specialists in 
Romania in other countries was very usual, in the 
recent years we see the need for bringing back the 
fiber optic specialists or to bring fiber optic labor 
from other countries like from Moldavian Republic.  

The Flexible Networks concept contains one 
dedicated Training Consultant for the fiber optic 
installer with the role of growing up the performances 
of the employees yearly and to identify the best 
cooperation business models for various persons or 
specialists. 

“Global Workers are ready for retraining” says 
Joseph Fuller [3], speaking about how many 

employees are excited about new technologies and 
willing to be trained in new skills. That’s why the first 
member of Flexible Networks is Training Consultant 
because he is in charge with long-life training and not 
only once in a life. 

The experience of Romanian fiber optic specialists 
working abroad is showing the need of developing or 
using more digital tools for fiber optic deployments 
works in Romania.  

It’s very difficult nowadays in this very fast 
changing world to have only one digital tool for all 
the works like an ERP, as in the network design world 
we had noticed that the time of giants like 
Smallworld, Bentley or ArcGIS is gone. Therefore the 
most used model is to have more apps integrated. 
Thus, the second member of Flexible Networks 
concept is the IT System Architect. His goal is more 
than an admin. He is “cooking” the network and the 
outputs of a fiber optic installer who has the mission 
to deliver the passive network in respect of data 
protection and other cyber security policies.  

The IT System Architect is identifying, testing and 
validating the app to be integrated according to some 
approved decision criteria which are regularly 
changed by the Board. 

During the next chapters of this article we can see 
the role and the job description of an IT System 
Architect and what digital tools are possible to use by 
fiber optic installers in their work. 

III. EXECUTION WORKS 

In Execution works for fiber optic deployments 
there are 5 categories with many particularities: 
design, authorization, execution, operation and 
maintenance, 

That’s obvious that the most important digital tool 
is a fiber optic network design tool which keeps the 
network inventory and is the fundamental support for 
the other 4 categories of the fiber optic works. 

The fiber optic network design is more than an 
engineering process or a phase in the fiber optic roll-
out but it’s the core of the fiber optic network. The 
design is moving to planning which is also going 
beyond with financial models and forecasts based on 
different types of data, AI or BI.  

That’s why the Flexible Networks concept needs 
the third member: Network Plus Designer because he 
is more than a Fiber Optic Network Designer. 

For example a simple modelling tool for cost per 
home in function of the percentage of HP can save a 
lot of time and money in operational life. 

 



Fig. 2: Example of cost/coverage curve: cost per 
home in function of the percentage of homes passed 
[2]  

Data collection for fiber optic network design is a 
very challenging entry point in the digital world of 
Fiber Optic Networks. Starting with digital maps, 
addresses database, geo marketing information, 
inventory of existing infrastructure to be used for fiber 
optic cable installation, almost all the data with GIS 
info, we see the need of finding the right tools and 
models for data collection and data analyze. 

For survey the existing tools are also related to the 
Network Design tool but this is one of the best 
examples why we need to have different apps and 
tools because each customer has its own database, its 
own data format and its own working mode. 

In Romania the CAPEX model for these data is 
changing more and more to OPEX model and data 
starts to be sold as data and not as a service (like topo 
measurements or network design). 

Apart from the data collection, the fiber optic 
network design is a separate tool which it determines 
if the strategy of the fiber optic installer is to go 
digitally or not. Some of the fiber optic installers are 
working with their Client’s network design tools or 
with free tools like QGIS, AutoCad or MapInfo. The 
key in fiber optic design is to have the data control of 
the design phase and network planning for any 
Customer. What tool can do this? It depends on each 
fiber optic installer. 

There are existing on the market several tools for 
data collection as well as for Business Intelligence but 
it’s a big potential to be developed for AI in telecom 
(one very important role for the Network Plus 
Designer). 

Regarding the Authorization phase of the 
execution works for fiber optic deployments, the old 
Excel files need to be replaced with more 
automatically tool which can monitor the work orders 
and performances of the subcontractors for permits 
obtaining activities. The best option for an WFM 
(Work Force Management) app has to be analyzed by 
the IT System Architect because it affects many areas 
of the fiber optic installer works. 

In Execution works there are 3 types of activities 
which it requires special modules/apps for each of 
them: fiber optic cable installation, splicing and testing 
and another member of Flexible Networks team: the 
Fiber Expert. 

The equipments like fiber optic blowing machines, 
digging machines, fiber optic splicers or OTDRs are 
either bought by the company or leased. Any model is 
possible depending of the real situation of the fiber 
optic projects deployments. But what is very 
important to be done into a digital tool for execution 
works are: 

- To monitor the Work Orders for 
Subcontractors in terms of quantities, quality 
and money (WFM software) 

- To have info and control of all the equipments 
used on site in real-time in order to monitor 
the real progress of the works – to reduce the 
time of reporting by collecting the data direct 

from the equipments or by changing the color 
of an Work Order in an app 

- To collect the data from the equipments – with 
apps like StrataSync by Viavi or EXFO 
Connect [5] for fiber optic testing. 

-  

 
 
Fig. 3: StrataSync by Viavi - dashboard model [4] 

 
For fiber optic installation and fiber optic 

splicing the nowadays monitoring of works is 
required a lot of photos and other info. That’s why 
an efficient fiber optic installer need a digital tool 
which is more than a cloud to store and maintain 
the data gathered from the execution level. That’s 
another part of the IT System Architect’s role to 
identify the best option for data storage, big data 
and data analyze. 

For example for installation of an OSC 
(Optical Splice Closure) usually there are required 
for minimum 6 photos and the management of 
these photos it becomes a nightmare if it’s not 
included well in a strategy and action plan. 
 For the fiber optic splicing activities, as in 
the last years the quality of fiber optic splicers is 
decreasing more and more, apps like SumiCloud 
are becoming a must to be used by any fiber optic 
installer. Using SumiCloud it is possible to have 
data management direct from the splicer and 
checking the quality of the splicer’s work. 
 

  
Fig. 4: SumiCloud Overview [6] 



As there are more and more fiber optic installers 
who are leasing the splicers or OTDRs such apps like 
SumiCloud or EXFO Connect/StrataSync are another 
must. On the other side these it requires a small 
training to use the apps and to have an IT admin for 
the apps and system which can integrate all the apps 
by appropriate APIs. 

Only a Fiber Expert can work with splicers 
results or OTDRs fiber traces and this member of the 
FLEXNET (Flexible Networks) is moving the 
activities of its company beyond the classical way of 
working where the highest technology is required: 
Artificial Intelligence.  

 

IV. REPORTING & DOCUMENTATION 

The Fiber Optic Deployments are requiring a very 
dynamic control and the real-time reporting is 
sometimes a nice to have goal. If every from the 5 
categories of execution works has its own reporting 
forms, the links between the data from all these 5 
categories are essential to be done properly. That’s 
the reason why the 5th member of the Flexible 
Networks team is the Reporting Expert. 

The control of reporting and documentation of the 
works is a must to be done more and more 
automatically, with alerts done when things are not 
ok. Various type of data from each activity and 
different formats make the need for a good data 
keeper strategy and also for additional tools like 
Business Intelligence or Artificial Intelligence. 

The Reports in a Flexible Network concept are to 
be issued not only for Quantities and Quality but also 
for other metrics, like Occupancy rate of an 
employee, KPI achievements, forecasts or scans. 

Looking at the evolution of fiber optic networks we 
see Elastic Optic Networks and Intelligent Networks. 
As Intelligent Networks are defined as “service-
independent telecommunications network” and they 
can “provide the network operator with the means to 
develop and control services more efficiently. New 
capabilities can be rapidly introduced into the 
network. Once introduced, services are easily 
customized to meet individual customer needs. “[6]. 
Why not to look at the fiber optic networks as service-
independent in the near future? The fiber optic can 
deliver multiple services from multiple operators and 
XGPON technology will bring new lambda approach 
for fiber optic use. This means new approach for 
Reports to be prepared too. 

The Reporting Expert is focused on fast deliveries 
to the Customers as well as on transparency and real-
time monitoring and reporting. But also he has an eye 
to the near future reporting activities too. 

Documentation of the works done compared with 
the network design is always a job nice to have it but 
not so easy to do it on site. The paper work required 
usually by the local Authorities is a challenge to be 
integrated with the other digital tools. 

The Network Plus Designer has to work together 
with the Reporting Expert in order to define the best 
outputs at the end of works for each Customer. 

Financial info can be easily extracted from these 
integrated digital tools. Audit is very easy to do when 
having the digital tools in place.  

As a consequence the digital tools can help in 
changing the business model or business format for 
fiber optic deployments projects. For example in the 
recent years the trend for FTTH projects is that the 
Telco operator who builds out the fiber optic network 
want to move from calculating the budget of projects 
from BoQ structure (prices per item/activity) to HH 
base which to be E2E projects (End-to-End which 
includes network design, authorization and 
execution). 

V. CONCLUSIONS 

The FLEXNET, Flexible Networks concept, is 
meant for a fiber optic installer working with multiple 
customers and it contains the following 5 main 
members: 

a. Training Consultant 
b. IT System Architect 
c. Network Plus Designer 
d. Reporting Expert 
e. Fiber Expert 
Fiber Optic Deployments are increasing while the 

personnel is decreasing. The quality of trainings need 
to increase and to diversify. Long life learning is to be 
applied for each employee, partner or consultant. The 
Training Consultant is taking care of training and 
retraining and also of innovative ways of working or 
cooperating per different time slots. 

The fiber optic installers need to take fast decisions 
in using digital tools and to change very fast the old 
models for work, personnel, training and equipments 
with multiple customers. The IT System Architect has 
a crucial role in fast installation of tools in a flexible 
working system. 

The most important tool for digitalization of 
activities for fiber optic installers is the fiber optic 
network design tool coordinated by the Network Plus 
Designer.  

The Reporting and Fiber Experts are dealing with 
technology in order to automatize the processes. 

The Telecom Universities need to be reformed 
substantially and very fast in order to prepare the 
good specialists in fiber optic for tomorrow. 

The education system from Romania need to 
changed very fast by dual learning with professional 
colleges and private companies (fiber optic installers 
and telco operators) and to start immediately to 
launch technicians for the growing fiber optic market. 
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