
Are Your Competitors Eating Your Lunch?

Accelerate Your 
Time to Revenue 
by Simplifying Your 
OSS/BSS Integration 
with AXOS 

Resetting the OSS Integration  
timeline with Calix and GLDS
INTRODUCTION

Are you losing market share to competing multiple system operators (MSOs) or fiber 
broadband overbuilders in your markets? Today, regional cable and fiber overbuilders 
are aggressively expanding their footprints and are not just competing with increased 
video content offerings or HD picture quality. They are also offering gigabit speed data 
plans at extremely aggressive price points. They are clearly positioning themselves as 
significant competitive threats to the market leadership of traditional broadband service 
providers. 

As subscriber demand for innovative new services grows and competitive pressures 
mount, incumbent service providers are faced with the need to innovate and simplify 
their operational support systems (OSS) so they can reap the benefits of an accelerated 
time to market, time to revenue timeline. Service agility and time to market are crucial 
factors in the success of MSOs and fiber overbuilders. To combat this, service providers 
must accelerate their own OSS integration timeline and capabilities, thus allowing them 
to be more agile in introducing and delivering new services while proactively managing 
their subscribers’ experiences. 

In today’s multi-solution networks, the process of OSS integration can be complex, 
costly, and time-consuming. To add to this, service providers also have to address and 
tackle the constant stream of new technologies that add more complexity to their net-
works and management systems. One example would be the advent of 5G technology 
and the applications that it will support, such as rich, real-time user-generated content, 
AR/VR, as well as life-like immersive mobile experiences. 
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With 44 percent of service providers expecting to deploy 5G 
within the next two years, the time is now to evolve their OSS/
BSS to ensure they can fully capitalize on this revenue-generat-
ing opportunity. For those who delay, the consequences could 
be dire. According to a July 2018 report from the TeleManage-
ment Forum, “failure to modernize OSS/BSS could result in an 
immediate and negative impact on revenue, with up to 67 per-
cent of potential revenue at risk”. In this context, software-driven 
automation and the development of integrated management 
and operational capabilities that are faster, automated, and more 
flexible are critical for bringing profitable new services to market 
quickly and cost-effectively.  

As networks and operations become more software-defined, 
the ability to handle the added layers of complexity in delivering 
services relative to quality of experience, resource efficiency, reli-
ability, and cost efficiency becomes a top priority. In considering 
various strategies for modernizing back-office systems, service 
providers are seeking innovative methods to launch applica-
tions faster (from months to weeks) and enable near real-time 
analytics to support the ability to provide the optimal subscriber 
experiences.  

OSS INTEGR ATION IN A MULTI-SOLUTION 

NE T WORK

As service provider networks have become more and more 
complicated, so have the back-office systems used to manage 
them. The result for many service providers is a static, siloed, 
and manually intensive OSS environment that is neither efficient 
nor cost-effective.  What’s needed is a new approach, one that 
is dynamic, simplified, automated, and end-to-end. The transfor-
mative platform solution would be able to:

nn dramatically simplify operations by automating workflows

nn leverage common processes, procedures, and architectural 
principles that span across the entire network, regardless of 
services or technologies supported

nn provide analytics-driven automation of service assurance 
that allows one to build in proactive, automated processes 
that help identify and resolve service and network issues 
before they occur

nn fully embrace open APIs to develop new use cases and 
increase revenue potential

 

 

 

FUNDAMENTAL ARCHITECTUR AL TENE TS OF THE 

CALIX A XOS PL ATFORM

Key to enabling end-to-end OSS automation and flexibility is the 
software platform that integrates with the OSS. Recognizing 
the need to help service providers implement these capabili-
ties in their networks, Calix developed AXOS, a revolutionary 
software-defined platform for simplifying network operations 
and dramatically reducing the OSS integration lifecycle. AXOS 
enables service providers to transform their business and back 
office capabilities quickly without disrupting existing subscriber 
services. 

The AXOS architecture consists of a series of software modules 
that provide northbound management interfaces, along with the 
application, control and data plane functions. These modules are 
isolated from the hardware-specific chipset drivers below by a 
hardware abstraction layer, enabling service providers to quickly 
adopt new physical layer technologies in the access network 
quickly. A service abstraction layer ensures that the data models 
and the interfaces for the services being deployed remain con-
sistent across all access technologies, systems and deployment 
applications. This layer also ensures service providers have 
consistency and repeatability across the network and their entire 
subscriber base. This will provide the capability to add new ser-
vices quickly, regardless of where their subscribers live or what 
technology their services are delivered on.  

The AXOS platform also incorporates two IETF standard net-
work programming protocols: NETCONF and YANG. NETCONF 
is used for installing, querying and editing operations on AXOS 
systems and the YANG object model defines the system objects 
or variables, such as bandwidth limits or thresholds.

SIMPLIF YING OSS INTEGR ATION WITH A XOS AND 

SMX

AXOS SMx is the Calix next-generation service delivery and 
assurance connector designed from the ground up to speed 
integration and enable full life-cycle automation. The cloud-ready 
SMx software application for element and network manage-
ment enables service providers to dynamically drive automation 
within operational processes. This results in a decreased time 
to market for new service introductions; a dramatic reduction in 
service delivery intervals; and a markedly improved subscriber 
experience. 
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K E Y AT TRIBUTES OF THE A XOS SMX CONNECTOR 

INCLUDE:

nn cloud-architected system controller for virtualized AXOS 
management

nn fully programmable service-oriented REST/JSON APIs

nn direct interaction with REST APIs via built in Swagger inter-
faces

nn point-and-click web GUI, which simplifies operations 

nn minimum data entry and OSS command lines, thereby 
reducing errors and integration costs

nn horizontal scalability

nn abstraction layer that reduces the surface area of integra-
tion by translating complex concepts like VLANs, transport 
service profiles, class maps, and policy maps into simple 
concepts like subscriber services, systems, and ports

nn consolidation of complex service configuration into tem-
plates and profiles, then reference those elsewhere, thereby 
reducing errors and integration costs 

Figure 1: Calix AXOS SMx Connector Architecture

Business Systems and Applications

Current OSS SDN Orchestration

SMx gives service providers the flexibility to deploy an SDN 
network with automated workflows using existing back office 
systems. AXOS SMx utilizes an Open Daylight (ODL) SDN con-
troller infrastructure to provide a robust development and service 
normalization environment that enables quick integration into 
other open platforms. Service providers can use SMx to connect 
the AXOS platform to existing operational systems or to fill in the 
missing pieces of their SDN orchestration platform.

CALIX AND GLDS OSS INTEGR ATION SOLUTION

GLDS is a Calix partner and leading telecom systems integrator. 
GLDS’s best-of-suite customer management, billing, and provi-
sioning solution—BroadHub—is deployed in service provider net-
works worldwide. Calix and GLDS help service providers evolve 
from their legacy OSS implementations. By combining Calix 
AXOS SMx with the BroadHub® platform, and implementing a 
proven and repeatable ten-step continuous integration process, 
service providers can dramatically reduce the time to complete 
large-scale OSS integration projects while reducing OPEX and 
accelerating their time-to-revenue capabilities.

BroadHub’s provisioning engine, the SuperController, acts like an 
interpreter, taking instructions from BroadHub and translating 
them to something a third-party service-delivery vendor can use 
to activate, de-activate, or change services for subscribers. GLDS 
has pre-integrated with more than 80 telecom vendor solutions, 
including the Calix AXOS E-Series portfolio of products and Gfast 
systems. 
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Figure 2: Calix and GLDS OSS Integration Solution Architecture

TEN-STEP CONTINUOUS OSS INTEGR ATION MODEL 

OSS integration is the process of assembling 
the constituent parts of a system—software, 
hardware, business processes, users—in a 
logical manner to automate processes and 
deliver services to subscribers efficiently and 
cost-effectively. Calix has developed a proven 
and repeatable ten-step continuous OSS 
integration framework, based on the expertise 
gained working with service providers, and 
partners like GLDS, on hundreds of integration 
projects. The ten steps fall into three phases:  
Design, Develop & Execute, and Refine & 
Repeat, as shown in Figure 2. The process 
establishes an integration lifecycle that is 
closely tied to the needs of the stakeholders 
and is continuously being improved with each 
integration implementation. 
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Figure 3: Calix Ten-step  
Continuous Integration Process
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STEP 1:  START WITH THE END IN MIND

The first step in the continuous integration model involves clearly 
defining the end state of the integration project and identifying all 
the steps required to achieve it. This entails defining the overall 
scope, writing detailed requirements, and identifying any risks 
and dependencies. 

For example, when GLDS planned its integration with the Calix 
AXOS E7-2 Intelligent Modular System, the overall objective was 
to fully automate the provisioning of fiber to the home (FTTH) 
services provided by Calix equipment. The scope of the integra-
tion was limited to services for residential broadband subscrib-
ers. During this initial step, the GLDS team developed a thorough 
understanding of the Calix technology, including how it differed 
from other FTTH vendor integrations they had completed previ-
ously. 

STEP 2:  CRE ATE SYSTEM USE CASES

With the project scope and overall objectives clearly defined, the 
next step is to develop use cases for the new system. A use case 
represents the actions that are required to achieve a specific 
goal using the system. Each use case typically has one or more 
elements that will interact with the system. These can be classes 
of people, organizations, other systems, software or devices. 
During this step, a use case diagram is typically created to depict 
the use case, its goals, and the users or systems which interact 
with it. 

Many use cases were needed to integrate the GLDS systems 
with Calix E-Series systems to automate FTTH service provi-
sioning. For example, equipment use cases included import, 
staging, installation, pre-provisioning, swapping, and finalizing a 
work order. Call center operations use cases included equipment 
assignment to account, billable service assignments and unas-
signments, service refreshes, and sharing single device ports 
between multiple accounts. 

STEP 3:  DE TAIL ALL INTEGR ATION TOUCH 

POINTS

The next step is to identify all the integration touch points in the 
system. This process identifies all physical and logical connec-
tions as well as defines the communication paths that will be 
used by each system involved in the integration. Information 
flows and order of precedence are mapped out based on the 
targeted set of use cases. 

For example, the various API models were mapped out against 
each other based on object types and matched up based on 
their underlying technologies, such as CORBA, Web Services, 

REST, etc. Understanding the complexities of the various 
interfaces is critical for making correct translations from one 
technology to another. 

STEP 4:  DE TAIL SYSTEMS DATA MODELS

This step involves identifying and detailing all the applicable 
systems data models. In a typical integration, there are multiple 
systems that provide data that goes into northbound API calls. 
Defining how they map to the southbound data model is key to 
understanding gaps, translations, and future needs.

STEP 5:  IDENTIF Y GAPS BE T WEEN DATA MODELS 

With modeling completed for all of the existing data models, the 
next step involves creating any missing data model objects and 
ensuring disparate data model attributes and properties can be 
addressed in a manner that will scale for future development. 
This process also fills in gaps that may exist for new data and 
define where it should reside.  

In the GLDS integration with Calix, major data models were 
implemented in the BroadHub and SuperController applications 
and the majority of minor data elements were implemented in 
the SuperController through service profile mapping tables.

STEP 6:  CRE ATE AN INTEGR ATION MAP

With all the applicable data models identified and any missing 
data models created, the next step in the process is to create an 
integration map, which maps out the integration touchpoints, 
dataflows, and process flows for the system in a systematic 
manner. Driven by the system use cases and data models, a 
comprehensive integration map ensures a smooth transition 
between interfaces and results in significant time savings in the 
development and testing phases of the process. 

STEP 7:  DE VELOPMENT/E XECUTION

System development/execution is the next step in the integra-
tion process now that the design and planning activities have 
been completed. The development process consists of many dif-
ferent individual steps and activities. These include preparing the 
development environment, connecting the systems (physical, 
logical and APIs), normalizing the data, prioritizing the data flows, 
creating sequence or trigger logic, and synchronizing the data. 

While the overall flow will be similar, the specific steps in the 
development process will vary depending on the nature of the 
integration. For example, the GLDS integration with the Calix 
E-series systems included the following specific steps in the 
development/execution phase: 
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nn Preparing the lab server environment, including AXOS Sand-
box installation

nn Defining the data structure 

nn Implementing the data persistence layer

nn Implementing individual command logic 

nn Implementing command sequencer

nn Developing the transport layer

nn Developing automated tests (transport and functional)

nn Planning the data migration path from the previous version 
to the latest

STEP 8:  TESTING

The testing step occurs in parallel with the development/
execution phase of the project and involves performing daily 
functional, unit- and component-level testing to ensure that the 
requirements of the system are being met. During system test, 
subsystems are tested end-to-end against system-level require-
ments. Only when the system meets test exit criteria is it ready 
for deployment.

For all its integration projects, including integration with the 
AXOS platform, GLDS builds a controller simulator which auto-
mates the testing of all commands at the Transport Layer. Func-
tionality and logic testing is executed by pre-recording standard 
sets of command sequences received from the BroadHub Billing 
System and then comparing them to the output commands gen-
erated and sent to the northbound interface.

Leveraging the Calix AXOS Sandbox also dramatically simplifies 
the testing process. It enables testers to eliminate transport sim-
ulator buildup and to observe actual command execution results 
on test devices. 

STEP 9:  PRE-PRODUCTION TESTING

Following the completion of unit and system testing, the next 
step in the process is to complete pre-production testing with 

the first customer. Pre-production tests are a subset of the tests 
used in unit and system testing and are performed on a separate 
application instance. The tests conducted during pre-production 
include checking successful command executions, as well as 
verifying how equipment responds to each command. GLDS ad-
justs its pre-production tests for each new interface it supports. 
These tests typically take between two to four hours to execute, 
followed by additional time to verify all commands performed. 

STEP 10:  MARK E T DEPLOYMENT

In the final step in the continuous integration process, the new 
system is rolled out to the user and stakeholder community. This 
step involves a Go-Live Plan, which outlines all the requirements 
and use cases for the integration project before it can be de-
ployed in a live production environment. It also includes Go-Live 
Support, which involves the full cutover to production operations, 
along with continued support and improvement of live opera-
tions already deployed. This phase typically includes the periodic 
inspection of system status and logs to uncover any anomalies 
or issues specific to site deployment.

RESE T TING THE OSS INTEGR ATION TIMELINE

Market research reveals that it typically takes an average of 
18 months to complete a typical OSS integration project using 
traditional integration methods and technologies. Leveraging 
the AXOS platform, GLDS reduced the integration time from 
18 months to approximately four months for a first integration 
instance. Based on ease of implementation subsequent to the 
initial integration, actual field trials have indicated that it would 
only take approximately four weeks for a second integration 
instance. The bulk of the savings come during the development 
and testing phases, reducing the effort required for each from 
24 weeks down to 3 to 4 weeks. Overall, using the continuous 
integration process results in a 75-80 percent reduction in time 
and resources, accelerating time to market and time to revenue 
as service providers deliver new services more cost-effectively.
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Table 1: Reduction in OSS integration timeline within ten-step 
framework 

Table 1 shows the estimated time required to complete each 
step in the continuous integration process using traditional inte-
gration methods, and then drawing comparisons to the amount 
of time required using the Calix AXOS and GLDS continuous 
integration process.

CONCLUSION

The complexity of integrating new systems into existing OSS/
BSS infrastructure is often cited by service providers as a top 
inhibitor to rapidly deploying new services. In order to deliver 
service and market agility, a network must be built on a software 
platform that automates critical network functions that results in 
bringing services to market faster while improving upon opera-
tional efficiencies. 

Calix AXOS and SMx offer service providers a powerful solution 
to automate and simplify operational support systems. The 

primary reason for the ease of integration is the abstraction 
Calix has built into AXOS, such that the operating system is 
the same even if the underlying hardware— Gfast, GPON, or 
wireless-based access—changes. The AXOS architecture allows 
service providers to capitalize on the benefits of simple and 
consistent software operations regardless of the physical infra-
structure layer. It also allows them to benefit from a level of IT 
integration speed and operational simplicity that has never been 
realized before. 

By establishing service workflows once and utilizing them as 
repeatable blueprints, service providers can achieve a revolu-
tionary “integrate once, deploy often” business transformation. 
In doing so, they dramatically accelerate their time to market 
and time to revenue of new services by streamlining OSS/BSS 
integration by up to 80 percent. 

Contact Calix to find out how we can help you address your 
OSS integration challenges, simplify your operations, and 
reduce your time to revenue for new services. 

CONTINUOUS INTEGRATION STEP TRADITIONAL 
INTEGRATION

AXOS SMX 1ST 
INTEGRATION

AXOS SMX 2ND 
INTEGRATION*

Project Scope/End Objectives 2 weeks 1 week 3-5 days

Develop Systems Use Case(s) 4 weeks 1-2 weeks 2 days

Identify/Map Out All Integration Touchpoints 8 weeks 1-2 weeks 1 day

I dentify/Detail All Applicable System Data Models 8 weeks 1-2 weeks 2 days

Create Missing Data Model Objects 8 weeks 1-2 weeks 4-5 days

Create an Integration Map 4 weeks 1 week 2 days

Development / Execution 18-24 weeks 3-4 weeks 5 days

Testing 18-24 weeks 3-4 weeks 5 days

Pre-Production Testing 2 weeks 2 weeks 2 days

Market Deployment 2 weeks 2 weeks 2 days

Integration Timeline ~18 Months ~4 Months ~4 Weeks

2777 Orchard Pkwy, San Jose, CA 95131   |   T: 1 877 462 2549   |    F: 1 707 283 3100    |   www.calix.com

*Note: Current Timeline
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