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ABSTRACT 

Rio Operations Center (COR) was the agency of Rio de Janeiro Prefecture responsible for monitoring the Rio 
2016 Olympic and Paralympic Games operations, due to its role in the integrated management of the city 
operations. This paper presents a case study considering a brief theoretical reference and data collected through 
direct observations, interviews, internal documents and access to the systems and software used by COR. The 
analysis of the COR IT infrastructure and monitoring teams’ preparation for the Olympics revealed a successful 
development of new teams and conflict solving practice. Despite the use of different sources of information and 
the development of specific systems for the event, the COR preparation faced some restrictions in analytical 
functions, security and integration among systems. Nevertheless, regionalization for monitoring and inter-
agency coordination, cross-agency instant messaging, and a team for active monitoring of social media emerged 
as new practices, representing opening venues for future research.  
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INTRODUCTION 

Rio de Janeiro City has a history of hosting mega-events, for example the 2007 Pan American Games, 2011 
Military World Games, 2013 World Youth Day, 2014 FIFA World Cup, multiple editions of Rock in Rio, and 
the annual festivities of Carnival and New Year. However, the 2016 Olympic Games provided a unique 
opportunity to test the operational management of the city of Rio de Janeiro regarding speed and quality of 
response, flexibility, protocols, and integration among the different organs of the city administration.  

The Olympics generated the greatest operational complexity, since in 16 consecutive days the equivalent of 41 
world championships (modalities) were performed with approximately 10,900 athletes, 27,000 registered media 
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professionals, 45,000 volunteers and 7.5 million tickets available (Rio de Janeiro City Prefecture, 2016). 
Slightly smaller in numbers, the Paralympics, with the equivalent of 23 championships (modalities), 
approximately 4,350 athletes, 10,000 registered media professionals, 25,000 volunteers and 1.8 million tickets 
available (Brazil, 2016) were also a great challenge, since the 12 days of competition took place in the period 
without additional holidays decreed by the Rio de Janeiro City Prefecture.  

The Rio Operations Center (COR) was the leading agency in the operational management of the city during the 
Olympic Games. The agency was created in response to heavy rains that occurred in Rio de Janeiro in April 
2010, to manage five risk dimensions: prevention, monitoring, mobilization capacity, communication, and 
constant learning (Rio de Janeiro City Prefecture, 2015). The COR is an important organization on the public 
services chain of Rio de Janeiro, since it houses representatives of more than 30 public, private 
(concessionaires) and press agencies, with tools and technologies for monitoring and controlling city resources, 
enabling a rapid emergency response.  

The combination between risk management practices and supply chain integration (SCI) practices - including 
coordination and collaboration - are both associated with the improvement of operational performance of 
organizations (Kauppi et al. 2016). Such cooperation, however, is not self-evident or suddenly achieved in crisis 
management operations (Boin et al. 2010). Moreover, considering that only few Olympic Games and World 
Cups were hosted in developing countries, Molloy and Chetty (2015) note that a mega event as the 2016 
Olympics can be considered an excellent opportunity to analyze the event legacy. Thus, the main goal of this 
work is to analyze both the COR IT infrastructure and the monitoring teams preparation for the integrated 
management of the city operations of Rio de Janeiro during the 2016 Olympic Games. The research method 
selected for this analysis is the case study, analyzing the data according to the pattern matching technique. First, 
the existent theoretical reference of IT infrastructure and monitoring teams in mega-events is presented, then, 
these findings are compared with data observed and collected of COR preparation. If the patterns match, the 
results reinforce the internal validity of the previous findings and the case study, whereas the differences 
observed in the real case operations may lead to the improvement of the theoretical reference to practitioners 
(Yin, 2013).  

After this introduction, the methodology section explains the use and the choice of the case study and how were 
the analyses of the data collected through direct observation, interviews, and access to internal systems and 
COR documents throughout the preparation period for Rio 2016 Olympics. Then, the theoretical reference 
section presents the literature review of the IT infrastructure and monitoring teams in mega-events for City 
Operation Centers. The following section describes the COR planning and preparation regarding the IT 
infrastructure and monitoring teams, and their interaction in the information flow. Next, the data collected of the 
COR preparation is compared with the theoretical findings, revealing both the COR attention to previous 
findings in IT infrastructure and monitoring teams and the COR gaps in these subjects. Finally, the last section 
presents our main conclusions and perspectives of future studies for the data collected from COR during the 
Games.   

METHODOLOGY 

The case study methodology is selected for this research (Yin, 2013), once the realization of the Rio 2016 
Olympic Games and the COR operation is a unique event, has many more variables than data points, with 
several sources, and there is a theoretical base to help planning. Regarding case study stages (i.e. plan, project, 
preparation, collecting the evidence, analyzing the evidence, and reporting), in the planning stage, the present 
research considers the limitation to observe only the COR internal operation, not covering any political, city's 
infrastructure, nor the Rio 2016 Committee decisions. Moreover, the present paper analyzes COR planning and 
preparation for the Olympic and the Paralympic games, not covering the results of their implementation on the 
city operations during the Games which will be left for a future work.    

Planning and project design for the case study included a literature review of publications in the Scopus 
database, performed in August of 2016 in order to gather research addressing mega-events operations. 
Preparation secured authorization from COR chief officer for a six-researchers-team conducts evidence 
collection through direct observation of activities, the daily briefing meetings of the operational teams during 
the Games, interviews with key executives and operational staff of COR, and complete access to internal 
systems, documents, and IT infrastructure. Evidence collection corresponded for more than 29 days 
accompanying COR daily operations, amounting 639 hours of direct observation, 15 detailed interviews with 
key individuals, and 129 briefing meetings. Besides, a massive amount of data was collected in log files from 
some COR systems (such as social media files). Follow on work will deal with the analyses of all material. 
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THEORETICAL REFERENCE 

Internal Management is one of the key areas regarding the practice of integrated management of operations. 
Using a public health perspective during mega-events, Enock and Jacobs (2008) and Meehan et al. (1998) note 
the importance of establishing a Command and Control Center and the formation of teams for monitoring and 
planning. They also discuss training and qualification of these teams - as well as Smith (2011), in a context of 
resilience analysis to identify the risks of the mega-event host. Parent et al. (2011) also stress the importance of 
ensuring team engagement and proper Human Resources Management. 

In this sense, Kushnareva (2014) affirms that processes executed in city operations centers are knowledge 
intensive, complex, and require the support of intelligent systems for the execution of activities that depends on 
many different stakeholders. Parent et al. (2011) further discuss the importance of decision making structures 
that cover a certain degree of flexibility and formalization of strategic plans for group operations.  

Regarding IT Infrastructure for city monitoring, Vargas and Bergonzelli (2015) indicate the use of cameras and 
video analysis for this purpose, and Huber et al. (2015) point out the importance of using remote equipment and 
data networks for communication. Perdikaris (2011) discusses the relevance of software that provides 
information in an integrated and georeferenced way. Del et al. (2012) and Huber et al. (2015) highlight the 
importance of risk management systems, and Cardoso (2013) points out the importance of a common 
programming language and software standardization. Kushnareva (2014) speaks about intelligent systems for to 
support user decision making in control centers. Kassens-Noor and Fukushige (2016) indicate that the 
Technology Operations Center (TOC) for the Tokyo 2020 Olympics need to improve the use of data 
connections and high-quality equipment. 

Del et al. (2012), Monze (2012), Parent et al. (2011), and Smith (2011) stress the relevance of information 
sharing in mega-events operations. However, Monze (2012) additionally indicates the need to assess security 
levels and proper authorizations of certain information for the various agencies involved in the mega-events 
operation. Smith (2011) and Monze (2012) note the relevance of fast communication and information exchange, 
including the use of various resources such as video and audio. 

Németh (2016) stresses the importance of clarity in information sharing to avoid conflicts among different 
members of agencies involved in mega-events operations. Patton and Flin (1999) also point out that conflict 
management in multi-agency management is a high source of stress for those responsible for coordinating mega-
event operation groups. In this sense, Klauser (2015) further discusses the importance of negotiation and 
adaptation in the resolution of conflicts among those agencies.  

As far as practices in media and social networks are concerned, Yang et al. (2012) indicate that the 
communication of information about locomotion, places of competition and others about the mega-event 
contribute to public satisfaction. Another important practice discussed by Amaral et al. (2014), Cornelissen 
(2012), Santos Junior and Santos (2013), Rosenthal and Cardoso (2015), Rowe (2012), and Ystanes (2015) is 
the proper communication management to deal with the response to social and political claims contrary to the 
mega-events. 

RIO 2016 SUMMER OLYMPIC GAMES AND COR 

COR Organization and Preparation for the Olympics 

COR reports directly to the mayor is organized into a chief executive officer and four subareas: infrastructure 
director, technology director, resiliency administration, and operations sub-chief which embraces the monitoring 
team, denominated Operational Coordination of the City. To prepare COR for the Olympic operation without 
having to deal with COR’s normal operations, a Planning Team was created in 2015. Part of this preparation 
included planning and preparation for other mega events, such as the 2015 Rock in Rio assembled in Barra 
region, where the future Olympic Park was constructed; the city’s famous annual Carnival that happens in the 
streets of most neighborhoods; and 2015 Reveillon that gathers about two million people in Copacabana beach 
during New Year evening. This Planning group implemented other new teams in the COR operation, setting up 
and training human resources, and preparing operational and IT tools to ensure a broad, horizontal integration 
link between agencies involved in the city operation during the Olympics. During this phase of Olympics 
planning, three new teams have been organized: the Olympic Coordination; the Integrated Urban Mobility 
Coordination (CIMU); and the social media group (ROL16). These new teams were integrated into the existing 
Operational Coordination and performed the operations as follows: 

• Operational Coordination of the City: a team composed of operators from traffic management, security, 
weather, energy and gas concessionaires, among other agencies of the Prefecture, including the press 
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office. This group is responsible for the real-time, everyday monitoring of the city, acting directly in the 
solution of cases that alter the routine of the city (demands); activating and integrating the 
organizations involved in a given occurrence; and acting as a focal point of the city's operational 
activities mediated by the City Coordinator - which helps the resolution of the main demands, acting as 
a maestro of the situation room and leading the discussions of the operational briefings that happened 
three times per day; 

• Olympic Coordination: team responsible for the integration and monitoring of the city's operations 
focusing on the Games. The Olympic Coordinator acts similarly to the Operational Coordinator but 
focused on Games-related issues, with operators divided in the four game clusters (Barra, Copacabana, 
Deodoro, and Maracanã, see Figure 1), plus a fifth one, called gray cluster, which covered activities 
scattered all over the city, such as the marathon and bicycle competitions, touristic points of interest, 
and dedicated Olympics lanes for athletes, referees and media movements. With briefings twice a day 
at the transition between shifts and sharing the situation room with the Operational Coordination 
(Figure 2), this team monitored the previous planned operational activities, and engaged agencies 
responsible for solving demands that arose during the event; 

• Integrated Urban Mobility Coordination (CIMU): a team composed of representatives from all 
transport concessionaires, the municipal guard, public agencies that work with urban mobility (public 
and personal passenger transportation, traffic management), a municipal communications professional 
and CIMU Coordinators. During the Olympic Games, this team had three briefings a day, and executed 
three key tasks: monitoring the flows of viewers; responding with integrated actions to the occurrences 
or operational problems of transportation modes according to appropriate contingency plans; managing 
the information in the real-time message group, whether to inform operational teams and managers or 
citizens and Olympic spectators; 

• ROL16: team created to boost the regular activity of monitoring social networks, which, during the 
Olympics, aimed to identify perceptions and demands from viewers in the competition venues and live 
sites, like Olympic Boulevards (places where population and visitors without tickets for the event 
watched the games), as well as potential issues coming from demonstrations. These social network 
advisors, ROL16 operators, were integrated in the Olympic coordination with one operator for each 
cluster; 

• Planning Team: a team responsible for determining and organizing the main events, gathering 
information of the competitions and operational planning of other agencies of the City management 
involved in the Olympic operation, consolidating planned games activities, and inputting all this data 
into COR systems (mostly PRIMUS, detailed next). Moreover, this team was responsible for 
developing a organ, roster their functions and contact telephones - the Communication Plan 
(PLACOM) - to help operators and coordinators to solve demands from the Olympic operation. 
Another responsibility of this team was the creation of regionalized instant messaging groups to 
improve communication among the teams located inside the COR structure and operators in the field, 
with an average of 125 representatives per group, including the Mayor in some of them. During the 
Games, this team was responsible for managing the changes in daily planned activities for the Games; 
supporting other teams in monitoring activities during the Olympic Games; and delivering situational 
awareness of the main Olympic operational challenges in any given day and respective days ahead 
during the briefings, acting also as an integrator among different operational teams.   
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Figure 1. Rio de Janeiro cluster map
Source: Adapted from Rio de Janeiro City Hall (2017)

Team disposition was defined as illustrated in Figure 2 which contains the layout of the situation room, that in 
2010 (when COR was inaugurated) had the largest video wall of the Latin America and room for about 70
operators. The new structure of the situation room located the new team on the right side, with one bench for 
each of the four competition clusters, another bench in the central for the grey team, and a last bench dedicated 
to the IT support team that helped all the operators and the Olympic and Operation Coordinators regarding IT 
issues. During the Olympics, CIMU was located in a physically separated room from the situation room that
also had a smaller video wall and three rows of benches. The situation room also has a mezzanine for the media 
(television and radio broadcast networks).

Figure 2. Layout of COR Situation Room during the Olympics

In the transition period for the Paralympics, the Planning team implemented the plan to reduce the number of 
operators from the Olympic Coordination, regrouping two regional clusters in a single bench. This change free 
up space in order to place CIMU inside the Situation Room. Thus, the Planning Team defined to join of the 
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Copacabana and Maracanã benches, likewise the Barra and Deodoro, releasing two benches dedicated to CIMU. 
Moreover, due to the physical proximity between the Olympic Coordination benches and the CIMU ones, both 
teams performed their briefings together.  

Regarding the integration among the three teams, each coordinator in their briefing could ask the presence of the 
others coordinators. The Planning Team also had an important role in this integration, as explained, but the most 
important integrator tools were systems and software developed and adopted by COR.     

IT Infrastructure for City Monitoring 

As presented in the Theoretical Reference section, the operations management and IT Infrastructure regarding 
surveillance and city monitoring in mega-events, as the Olympics, are commonly addressed in the academic 
literature. However, the way these systems, software, new communication channels and social media interact 
with the daily operations routine, and stakeholders’ relations, is not so usually described. COR is an integrator 
body in the Olympics operation, being responsible for the communication and resolution of problems that 
sometimes involve a significant number of responsible bodies and an even large number of possible affected 
ones. In this sense, the use of intelligent systems is a natural way to the center since its inherent necessity to 
generate, acquire and share information among the organs. 

COR deployed an array of systems and applications, either developed by their IT staff or by partners, used in the 
Operational Coordination daily activities, such as GEOPORTAL, COMMANDO, MAESTRO, and S4C 
(detailed below). However, due to the inherent characteristics of the Olympics operation, using their experience 
during the 2014 World Cup in Rio de Janeiro and test events for the Olympic Games, the Planning Team 
verified the need to develop a system to register planned activities and demands that arise from actual operations 
during the event - which resulted in the development of PRIMUS and PALANTIR systems by COR IT staff. In 
addition, for instant communication among operators, Rio2016 standardized the TELEGRAM application, 
which also had the benefit to integrating with S4C, although there was also the minor use of WHATSAPP. 
Finally, due to the information needs related to transportation monitoring in the city, CIMU also used ZUP-RIO 
to access information related to CET-RIO (Rio’s Traffic Engineering Company) operations. A summary of main 
systems employed by COR on the Olympics operation is presented below: 

• GEOPORTAL: aggregator system developed by COR, starting in 2012 which replaced the RioMídia 
system used since the beginning of COR’s operations. The system is a specialized Geographic 
Information System (GIS) for the Rio de Janeiro City and contains several layers of different 
information, some historical and others in real time, such as road travel speed, location of online disaster 
sirens, access to cameras of the municipality operated by the DIGIFORT application, real-time location 
of city security, and garbage collection vehicles. GEOPORTAL is also integrated with others systems 
from the City administration, such as COMANDO; 

• S4C: aggregator system with GIS information from systems such as COMANDO, PRIMUS, 
TELEGRAM etc., allowing the monitoring with georeferenced layers, developed by the company 
Comtex, and made available for COR to use in 2016; 

• MAESTRO: system to access several georeferenced cameras in the territory of the municipality provided 
by contract since 2015 under the responsibility of CET-RIO; 

• COMANDO: system developed by COR in 2015 that records the main demands of the city indicating the 
responsible problem-solving organs, and displaying information in the Situation Room video wall to aid 
situational awareness among operators, coordinators, and media representatives; 

• PRIMUS: system that also records city demands indicating the responsible bodies to solve them, but 
focused on the Olympic operation and used mostly by the Olympic Coordination operators to register 
incidents in the competition clusters. This system, developed by COR in 2016 specifically for the 
Olympics, was also essential to the operation monitoring because it also had recorded all planned 
activities for the competitions areas previously inputted by the Planning Team. Hence, it acted as a check 
list of detailed pre-assigned activities for the Olympics operations;  

• PALANTIR: system developed by COR in 2016 that filters the most critical activities and demands of 
PRIMUS, displaying them in a differentiated way to highlight information by clusters of the main open 
demands in real time, main activities planned for the next few hours with the estimation of public 
arriving by hour in transport stations, venues and other key places of the operation;  

• GEOFEEDIA: commercial software that allows to access georeferenced information of various social 
networks and to organize them in an interactive map, exhibiting most used words in defined areas or 
searching for the location in which certain words are used. The system is in use since 2015 through a 
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partnership between COR and the company Geist;

• TELEGRAM: free commercial application of instant messaging;

• WHATSAPP: free commercial application of instant messaging;

• ZUP-RIO – Zeladoria Urbana Participativa of Rio (Rio’s Participatory urban welfare): system that 
registers requests/ complaints from operators in the field/on the streets. Developed in a partnership 
between SECONSERVA (Rio’s agency responsible for the conservation of the city) and the company 
TIM, in use since 2016.

Others applications were connected to COR systems and add external information, such as Waze, Moovit, and 
Google Maps. In addition to these systems, there are two electronic documents filled in for the briefing 
meetings. The first one, the "Olympic briefing Agenda" was developed by the Planning Team to indicate the 
main activities of the next 12 hours of operations and in the briefings of all teams to aid the situational 
awareness among them. The second one, the "Operational briefing Agenda", with a summary of the main 
occurrences at the city in the last 8 hours of monitoring, was developed by the members of all the organizations 
and concessionaires in the Operational Coordination. Figure 3 presents the relationship among these systems 
and the two documents. Among these systems and documents, GEOFEEDIA and S4C are major information 
integrators. 

Figure 3. Systems and documents architecture used in monitoring

Aiming a global understand of the system interaction with the Olympic operations, Figures 4, 5, and 6 present 
the communication flow among the operators of different teams, according to the perspective of a team operator 
from each team involved in the games operations: the Olympic Coordination Operator, the ROL16 Operator, 
and the CIMU Operator. The delimited area in the figures presents the flows among the direct relationships
between the operators and the documents, systems and the team coordinator, leaving for outside the delimited 
area the background relationship among the systems and other actors, such as the planning team member.  

Figure 4 details the information flow of the Olympic Coordination Operator. The broad perspective of planned 
activities of each cluster come from the Olympic briefing agenda, the most important ones are presented in 
PALANTIR with details of public estimates and other useful information together with the main/critical open 
demand registered in PRIMUS. This last system is the channel to follow up the planned activities and register 
the demands. GEOPORTAL and S4C are also important information sources due to the integration of others 
systems as presented in Figure 3, the Olympic Coordination Operator looks for potential problems and 
occurrences that may disturb the Olympic operation and its planned activities. Finding a demand, the operator 
registers it on PRIMUS and inform the responsible to solve the problem that is already a member of the instant 
message group of the TELEGRAM. Depending on the complexity and impact of the problem/demand, the 
operator also discussed the case with the Olympic Coordinator to define a better solution. 
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Figure 4. Communication flow of the Olympic Coordination Operator

Figure 5 presents the perspective of the ROL16 operator and how she/he would accomplish an efficient social 
network monitoring. Most of the information on its networks arrived via GEOFEEDIA, while the city and 
Olympic Operations information came from S4C, GEOPORTAL and the Olympic briefing agenda. ROL 16 
Operators were not responsible for the problems solving or to monitor the implementation of planned activities, 
despites she/he should always consult the main activities from each cluster in PRIMUS to check the reactions on 
the social networks to support the monitoring of the Olympic Coordination Operator. The ROL 16 operator also 
provided such additional information for each demand through the TELEGRAM groups or to the Olympic 
Coordinator.  

Figure 5. Communication flow of the ROL16 Operator

Each cluster bench in the COR Situational Room would always have two Olympic Coordination Operators 
along the Olympics and one operator along the Paralympics, likewise one ROL16 operator. Despite not being 
presented in the figures for simplification, there was also a direct exchange of information among the operators 
from both teams located in the same benches. 

Finally, Figure 6 presents the CIMU Operator perspective. These operators, that represented the transport 
modals or related bodies of the city, needed a lot of information about the game operations for the monitoring of 
the planned activities and for solving any problem in the transport modals, including the implementation of 
contingency plans. In this sense, they gathered information about the Olympic Operation through the Olympic 
briefing agenda, PRIMUS and GIS integrators: S4C and GEOPORTAL. Besides, most of the CIMU Operators 
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had access to systems from their modals and direct communication with the operations center of their modals. 
Therefore, if any problem was found, they could communicate the CIMU Coordinator to notify other transport 
modals, send a message to the TELEGRAM groups, register the demand on PRIMUS and report the transport 
modal operations center she/he represents, or update the situation on the system.

Figure 6. Communication flow of the CIMU Operator

ANALISYS OF THE IT AND THE MONITORING TEAM FOR THE GAMES

The theoretical reference of operations management in mega-events indicates the importance of multiple teams 
for planning and monitoring operations (Enock and Jacobs, 2008; Meehan et al., 1998) and such practice was 
observed in the COR preparation with the development of a Planning Team and others three monitoring teams.
Regarding the training and qualification of these teams to acquire a more resilient perspective to anticipating 
operational risks (Smith, 2011), the Planning Team developed instructive videos for the team operators and 
training sections at COR facilities focusing on the IT infrastructure and the use of all systems starting in 2015.
The importance of good human resources management and engagement, analyzed by Parent et al. (2011), was 
clear to the Olympic Coordinators, who motivated the operators with teamwork and Olympic spirit speeches 
since the early simulations and training sections. There were no morale issues during the games, with the 
strongest commitment from all involved in COR operations. The coordination responsibility in the conflict 
resolution (Klauser, 2015; Németh, 2016; Patton and Flin, 1999) was also observed by the COR leadership, who
focused on leveling information rather than in the command level of the members involved in the decision 
making of the City and Olympic operations. 

Among these practices, the main strength in the COR preparation was the development of a segregated Planning 
Team which did not participate in the daily routine of city operations long before the Olympics, and with 
executive coordinators coming with years of previous experience of COR management. In this period, that team 
had enough time to study and truly understand the challenge of the mega-event and, with the knowledge they 
already had of the center daily life, conceive not only new teams, systems, processes and routines, but also the 
preparation phase as whole, with simulations, human resources development, test events and involvement of all
the departments and partners in the common goal of delivering the event. All of this preparation demanded a
considerable amount of time and responsibility that implies this work team to be out of the daily routine and 
their normal roles in the institution.

Besides human resources, having systems with fast, well displayed and different sources of information is 
fundamental for a city operation center (Monze, 2012; Smith, 2011) due to their work nature with intensive 
knowledge processes, as explained by Kushnareva (2014). In this sense, the COR IT infrastructure is composed 
of several different sources and types of information, as described in the previous Section. The use of cameras 
and video analysis (Vargas and Bergonzelli, 2015) was observed in MAESTRO and DIGIFORT applications. 
The use of remote equipment, system and data network for communication (Huber et al., 2015) is correspondent 
to the use of ZUP-RIO that allows street agents to register and communicate demands, likewise the groups of 
instant messages in TELEGRAM that embraced municipality command and control chains, which were
regionalized following the competition clusters. The system PRIMUS was the main software for the operations 
management because it gathered all the planned activities, decomposed into a series of very simple tasks to be 
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monitored by different teams. The information from PRIMUS is used to feed a second system, the PALANTIR, 
which aimed to provide a situational awareness of the games sections due to its ability to present demands 
requiring response, besides the completed, delayed and coming activities during the entire event. For this reason, 
the PALANTIR can be considered a risk management system and the relevance on the use of such system is 
discussed by Del et al. (2012). However, PRIMUS and PALANTIR can still improve their performance 
management, reports, and advanced methods to support operator’s decisions to anticipate possible consequences 
and risks by analyzing not only past experiences during mega events, but also past experience of the daily 
operations (Del et al., 2012; Kushnareva, 2014).  

Concerning the information security, most of COR developed systems have none information sharing barriers 
after the login and password access, and thus, revealing opportunities for improvement in the security level of 
information, as suggested by Monze (2012). The use of a common programming language (Cardoso, 2013) was 
not fully observed in COR systems, but was softened with the use of GEOPORTAL and S4C, which are also 
GIS integrators that are pointed by Perdikaris (2011) as an important resource in the IT infrastructure. Having 
the GISs is very important for the regionalized monitoring implemented in the COR during the Games. 
However, it is worth notice that COR should have only one integrator system able to connect all the others 
systems, including the particular systems used by each agency with operators at COR. This integration among 
the systems was particularly pointed by the COR technology director as a subject of constant discussion since 
the beginning of COR operations in 2011. 

Another relevant COR preparation action was the actively monitoring of social networks along the event for two 
main reasons. First, the ROL16 team was developed for monitoring the social media to identify possible 
demands or any kind of feedback that might help the monitoring of the Olympic Coordination operators. 
Second, the ROL 16 team was also responsible for monitoring the social media to acquire a better understanding 
and to support the operational response to popular social and political claims (e.g. verifying the demonstration 
path to support the best traffic rearrangement), even in demonstrations against these mega-events, which is  
described as a recurrent phenomenon in mega-events by Amaral et al. (2014), Cornelissen (2012), Santos Junior 
and Santos (2013), Rosenthal and Cardoso (2015), Rowe (2012) and Ystanes (2015). Nevertheless, through 
specialized professionals in social communication, COR’s social networks pages aimed to enhance their regular 
work in sharing a wide range of information about weather, traffic, closed streets, public transport and mobility, 
and others, which contributed to public satisfaction, as indicated by Yang et al. (2012). Despite the discussion of 
demonstrations during mega-events in the theoretical reference, the development of such particular monitoring 
team represents an important innovation.   

Lastly, the regionalization for monitoring a mega-event and the use of instant messaging are subjects that still 
needs to be deepened. During the preparation for the Olympics, the Rio 2016 committee presented to COR the 
main competition clusters and the COR decided to adopted them for the event monitoring and communications 
through instant messaging applications. This sort of regionalization was discussed by the Planning Team in 
order to define which public services should follow the new regionalization. Considering the size and the 
complex level of a mega-event, the regionalized monitoring of the city can be relevant, as considered in the case 
of Rio 2016 Olympic Games. Furthermore, the formalization of cross-agency groups of instant messaging also 
represents a relevant COR preparation action that is not discussed yet in the theoretical reference of operations 
management in mega-events. As analyzed by Kassens-Noor and Fukushige (2016), Tokyo intends to catalyze 
groundbreaking technological advancements for the city and Japan in the 2020 Olympic Games, which will also 
lead to a higher improvement in IT infrastructure for city monitoring by then, and the decisions presented in this 
paper represents subjects that can be considered in mega-events.  

CONCLUSION 

This work analyzed how the IT infrastructure and monitoring teams in COR were planned in the preparation for 
the 2016 Olympic and Paralympic Games. The analysis covered not only the software and the teams, but also 
their interaction in the information flow. From this integration perspective, the use of aggregator systems, social 
network analysis, instant messaging applications and the development of a Planning Team are identified as 
important characteristics for these operations.  

Regarding the indications of IT infrastructure and monitoring team described in the literature on integrated 
management of city operations in mega-events, the present analysis concluded that COR fairly complied to 
them: the implementation of multiple trained and motivated monitoring teams; structure focused on to avoid 
team conflict; use of different information sources, cameras and video analysis, remote equipment system, and 
data network for communication; risk management system; and the monitoring of social networks and 
communication to the population also through social networks. However, there are opportunities to improve the 
systems intelligence to support the decision making of operators, also in the information sharing and security.  
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Further studies of COR operations during the period from August 5 to 21, 2016 (Olympics) and from September 
7 to 18, 2016 (Paralympics) are planned for a future paper. All data collected from this period is still being 
processed in order to analyze the COR performance considering a broad perspective of integrated management 
of the city operations. Thus, implementation problems, how they were identified and solved, and good practices 
will be presented opportunely. Nevertheless, themes for future research on IT infrastructure and monitoring 
teams’ preparation for mega-events can be suggested. Firstly, the analysis of all different types of systems and 
software/applications used in the monitoring could lead to develop a framework of a system integrator for mega-
events. Secondly, the analysis of different city regionalization and definition of parameters for developing cross-
agency instant messaging groups for communication and on site problems solving during mega-events could be 
addressed. Finally, other issue is the organizational challenges of mixing together representatives from so many 
different public organs from all government levels (prefecture, state, and federal), private concessionaries, and 
the event management (in this case, the Olympic committee).  
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