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“The man with insight enough to admit his 
limitations comes nearest to perfection.”

Johann Wolfgang von Goethe



“Let me embrace thee, sour adversity, 
for wise men say it is the wisest course.”

William Shakespeare
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EDITOR’S
NOTE
News of possible second wave of infection in some parts of the world has left many of us feeling jittery. While 
the governments plan to re-open their economies, remote working is going to be the mandate for some of us 
and a choice for others. With so much about the novel coronavirus still unknown, collective consciousness may 
dictate us to avoid crowds and commuting until a vaccine hits the market. 
This brings me to an important part of every white-collared professional’s life – networking. Not being 
physically present in the office and at other events may have dampened our networking efforts. But like we 
have learnt in the past few weeks, we must reimagine the next normal.
Relationship building should not stop, especially during these times. The very basic thing we could all do is to 
check in with each other every once in a while. If you are missing those water cooler chats and lunch catch-
ups, go ahead and organize informal catch-ups online. There are interesting virtual co-working spaces that 
can help foster a sense of community from the safety of your apartments. This is also the time to engage in 
conversations on those professional social media sites and gain that visibility. No one’s going to judge you for 
being too active on social media these days! 
Virtual networking dinners and luncheons are also gaining popularity. Ask around and get yourself invited 
to some of them or better yet initiate one yourself. Make sure to moderate the conversation and keep the 
conversation flowing. The pandemic may have upended all our expectations of the year or maybe even of the 
future. It is upon us to rebuild it. 

We hope you enjoy reading the articles. 

Sri Chaganty has written Growing Importance of Business Service Reliability. He writes, “A business service is 
not simply the application that the end user sees – it is the entire chain that supports delivery of the service”
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GAVS WINS A SILVER STEVIE AT THE 
AMERICAN BUSINESS AWARDS!

GAVS’ AIOps platform Zero Incident FrameworkTM (ZIF) won a Silver Stevie for the ‘Best Technical Support 
Solution – Computer Technologies’.

More than 230 professionals worldwide participated in the judging process to select this year’s Stevie Award 
winners from more than 3600 nominations.

“Our AI led platform, Zero Incident Framework (ZIF) and its objective to provide predictive analytics and robotic 
based remediation is our commitment to our clients and to serve their business imperatives. At GAVS, we are 
resolved to truly serve our clients with humility. Stevie Awards is a testament to the collective commitment of 
all of GAVS.” – Sumit Ganguli, CEO, GAVS Technologies

Judges’ comments on ZIF:

“Bravo…You have clearly demonstrated patient first and customer first with bringing and implementing this 
new solution. Well done.”

“Great work on proactive, preventive, predictive and prescriptive model of governance with almost 80% 
accuracy.” 

“Excellent achievement of accuracy and cyber security. prevention of outages and patient data losses is 
commendable.”

“Super Innovative operations solution with great idea!”
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GROWING 
IMPORTANCE OF 
BUSINESS SERVICE 
RELIABILITY

Sri Chaganty

Business services are a set of business activities 
delivered to an outside party, such as a customer or a 
partner. Successful delivery of business services often 
depends on one or more IT services. For example, 
an IT business service that would support “order to 
cash”, as an example could be “supply chain service”. 
The supply chain service could be delivered by an 
application such as SAP, with the customer of that 
service being an employee in finance/accounting 
using the application to perform a customer facing 
service such as accounts receivable, or the collection 
of cash from an outside party. A business service is 
not simply the application that the end user sees 
– it is the entire chain that supports delivery of the 
service, including physical and virtualized servers, 
databases, middleware, storage and networks. A 
failure in any of these can affect the service – and so 
it is crucial that IT organizations have an integrated, 
accurate and up-to-date view of these components 
and of how they work together to provide the service. 

The technologies for Social Networking, Mobile 
Applications, Analytics, Cloud (SMAC) and Artificial 
Intelligence (AI) are redefining the business and the 
services that businesses provide. Their widespread 
usage is changing the business landscape, increasing 
reliability and availability to levels that were 
unimaginable even a few years ago.

Availability versus Reliability 

At first glance, it might seem that if a service has 
a high availability then it should also have a high 
reliability. However, this is not necessarily the case. 
Availability and Reliability have different meanings, 
serve different purposes and require different 
strategies to maintain desired standards of service 
levels. Reliability is the measure of how long a 
business service performs its intended function, 
whereas availability is the measure of the percentage 
of time a business service is operable. For example, 
a business service may be available 90% of the time, 
but reliable only 75% of the time from a performance 
standpoint. Service reliability can be seen as: 

• Probability of success 
• Durability 
• Dependability  
• Quality over time 
• Availability to perform a function

Merely having a service available isn’t sufficient. When 
a business service is available, it should actually serve 
the intended purpose under varying and unexpected 
conditions. One way to measure this performance 
is to evaluate the reliability of the service that is 
available to consume. The performance of a business 
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service is now rated not by its availability, but by how 
consistently reliable it is. Take the example of mobile 
services - 4 bars of signal strength on your smart 
phone does not guarantee that the quality of the call 
you received or going to make. Organizations need 
to measure how well the service fulfils the necessary 
business performance needs. 

Recognizing the importance of reliability, Google 
initiated Site Reliability Engineering (SRE) practices 
with a mission to protect, provide for, and progress 
the software and systems behind all of Google’s 
public services — Google Search, Ads, Gmail, Android, 
YouTube, and App Engine, to name just a few — with 
an ever-watchful eye on their availability, latency, 
performance, and capacity.

Zero Incident FrameworkTM (ZIF)

GAVS Technologies developed an AIOps based 
TechOps platform - Zero Incident FrameworkTM (ZIF) 
that enables proactive detection and remediation of 
incidents. The ZIF Platform is, available in two versions 
for our customers to evaluate and experience the 
power of AI-driven Business Service Reliability:  

ZIF Business Xpress: ZIF Business Xpress has been 
engineered for enterprises to evaluate AIOps before 
adoption. 10 to 40 devices can be connected to 
ZIF Business Xpress, to experiment with the value 
proposition.  

ZIF Business: Targeted for enterprise wide adoption.
For more details, please visit https://zif.ai/
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IS THE FUTURE OF 
WHITE-COLLARED 
WORKFORCE ONLY 
DIGITAL?

Hariharan Madhavan

COVID-19 taught all white collared workers and 
their employers one thing for sure - “It is possible to 
work from home”. With the current advancements 
in technology - using mobile app based contact 
centre solutions, using collaboration platforms to 
edit content together, hosting tech troubleshooting 
bridges where multiple engineers solve an issue, 
video conferencing meetings allowing people to see 
each other, from where work is delivered does not 
matter anymore. 

Wearing what feels comfortable, sitting comfortably, 
eating homemade food, personalizing your room, 
life was never better balanced between work 
and personal life better than now. With nobody to 
micromanage, the only way to measure a worker is 
through outcomes. Attendance swipes are a thing 
of the past. People managers who have no idea of 
the work done by their team members will become 
redundant starting 2020. 

New digital companies will take over like a storm to 
embrace this opportunity, just like AGILE took over 
like a religion to manage software development 
projects. Existing digital workforce companies are 
already providing opportunities for companies to hire 

talent who can work remotely on a need basis from 
around the world and save potential hiring costs 
and free from commitments. Just like Uber and Lyft 
transformed the taxi business, we could see a wave 
of disruption transforming and killing the traditional 
brick and mortar IT behemoths to more agile and 
digital workforce capabilities hiring top talent on the 
click of a mobile app, and being able to get talent 
requirements fulfilled in minutes instead of having 
to wait for weeks or months to get somebody to join. 
This will be like the DevOps of Hiring for managers 
who have new projects and budgets looking for 
people to get things done.

Every other aspect of business has changed, reducing 
time to market, and hiring talent is the only area still 
very traditional and inefficient. It’s not too late for 
somebody to realize and use this uncertain economic 
environment as a cradle of opportunity to offer 
enterprises as a solution.

The next question that comes up is if the borders are 
removed, how do you secure and still be compliant 
with your compliance norms. This is completely 
dependent on the level of sensitivity of data to which 
an employee/contractor has access. From using 
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Hariharan is the global head of Cybersecurity at 
GAVS. He is responsible for strategic and tactical 
leadership around emerging technologies such as 
cloud transformation, cloud native microservices 
development, software defined networking, 
cloud security, DevOps Security, Security and 
Automation, Security & AI.

privacy screens in the laptops to using of technology 
like VDI, SaaS based EDR, NGAV, unified agents, 
CASB’s, you have literally every control that you can 
think of on-premise that you can enforce in a laptop 
used by an employee. 

When companies hire you in future, they will ship you 
an asset to your home location and expect you to use 
that asset for work. When you have moved out, you 
will be sent return shipping on which you can put the 
asset and send it back.

Another main setback that prevented a revolution 
is that IT companies had to pay for bench talent to 
provide for demand. This will also be disrupted by 
new entrants. New disruptors will be willing to share 
upto 70% of the revenue earned by somebody back 
to them, but if there is a loss of billable revenue, the 
same will be immediately passed on to the concerned 
employee. These measures will weed out people 
who are just not meant for IT workforce that demands 
constant skill upgradation, essentially leaving IT to 
only the highly potential workers who are dynamic.
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THE DEVOPS 
SYNERGY

Padmapriya Sridhar

Today’s mantra for software delivery is Agility. It 
is a huge differentiator that gives organizations a 
competitive edge, and emboldens even fledgling 
start-ups to challenge giants in the IT industry. 
Traditional methods of software development 
have not been able to cope with today’s velocity of 
delivery and innovation demands, and are screaming 
for a lighter yet holistic approach. In traditional 
development models like Waterfall, phases of the 
development life cycle are followed sequentially: 
Requirements, Analysis & Design, Development, 
Integration & Testing, Deployment, and Maintenance, 
with documentation and sign-off at the end of each 
phase. This approach is heavy and documentation-

intensive and is not quite responsive to requirement 
or scope changes since it dictates strict adherence 
to the linear process model. And worse still, the end 
product of a long-drawn development cycle may not 
be quite what the customer expected! 

Agile development broadly refers to methodologies 
like Scrum & Kanban that are based on iterative 
development/testing in short bursts called sprints, 
continuous feedback, retrospection, course-
correction and constant collaboration amongst 
the teams involved & the customer. This facilitates 
incremental evolution of the software and adaptability.
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What does DevOps bring to the table? 

The idea behind DevOps is to foster a collaborative 
work culture within the organization where the 
Development, QA & ITOps teams work together as 
one cross-functional unit towards common goals. 
When the walls of team silos are broken down; teams 
integrate well with each other; and there is free flow of 
communication, it percolates down to quicker, quality 
deliverables with very low failure rates. It is such a 
basic but powerful idea that makes us wonder why we 
didn’t do it all along!

DevOps practices help create a standardized and 
stable operating environment and eliminate the 
warring dynamics between Dev, QA & Ops teams; 
each working on their own agenda; refusing to take 
ownership and blaming each other when issues 
occur, because they are now one multi-disciplinary 
unit working together from day 01, with full control 
and autonomy over the entire software delivery 
process. 

DevOps is a winning combination of healthy work 
culture, processes and tools/cloud services. A 
good DevOps implementation ensures incremental 
evolution of software through processes like 
Continuous Integration, Continuous Delivery/
Continuous Deployment(CI/CD), automated in 
a process pipeline with an integrated toolchain, 
so that human-induced wait-time/lag does not 
hamper agility. Continuous Testing and Continuous 
Performance Monitoring are also an integral part of 
this pipeline. Although there will be differences in the 
DevOps implementation styles and the tools/services 
used, here’s a quick look at a typical CI/CD process. 

Frequent commits and builds of small blocks of code 
is a DevOps best practice. This prevents the chaos 
that usually ensues when code from the different 
feature branches get integrated into the main code 
branch, firing merge conflicts. Continuous Integration 
is a workflow strategy that involves compiling the 
committed code that is on a source repository like 
GitHub, Azure Repos or Bitbucket, validating it with 
automated static code analysis, unit and integration 
tests. The quality of the test suite will determine 
the quality of the newly integrated code. Typically 

this involves an Integration server/CI service like 
Jenkins, Azure DevOps or GoCD that gets triggered on 
commit(or a pull request(PR) as the implementation 
may be), that builds the code and runs automated 
tests. 

Continuous Delivery(CD) is an extension of Continuous 
Integration(CI) where further tests such as UI/UX, 
Load, UAT, QA are done in varied environments, 
and finally deployed to a staging environment. This 
process makes it deploy-ready to production, based 
on approval. 

Continuous Deployment is the same as Continuous 
Delivery with the exception that the deployable 
package is automatically promoted into production 
without the need for human approval. This is routinely 
done in highly mature DevOps implementations but is 
obviously too risky for those just starting out on their 
DevOps journeys. Such organizations could stay with 
Continuous Delivery until their DevOps environment 
stabilizes. For those progressing into Continuous 
Deployment, DevOps offers granular control for things 
like users to deploy to and the time of deployment.

Infrastructure as Code

Infrastructure as Code (IaC) is another important 
DevOps practice used with Continuous Delivery. 
As the name suggests, this is the management 
of infrastructure using code where the desired 
configuration settings of the environment are 
specified as code. Every time this code is run, 
the same environment is generated. This solves 
issues arising out of inconsistencies in environment 
configurations and the need for manually maintaining 
the settings of deployment environments. The 
pipeline executes this code to configure multiple 
test targets, enabling application testing in simulated 
production environments. IaC typically follows 
application code versioning and is validated just like 
regular code. It also enables dynamic provisioning of 
environments on demand. 

DevOps Benefits

High delivery velocity and predictable quality 
are automatic outcomes of a good DevOps 
implementation since iterative development based 
on feedback & course-correction, continuous testing 
& monitoring are core to the methodology. No time 
is lost in big releases, managing the big release 
mayhem. Continuous customer feedback looped 
into the process helps avoid go-live surprises (read 
shocks) for the customer. 

DevOps principles foster responsible autonomy 
and a spirit of collaboration where the entire cross- 
functional, cross-trained DevOps team works together 
and takes end-to-end responsibility from start to 
finish.  
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Pipeline Automation injects speed, delivery 
predictability and enhances productivity by freeing 
human resources from manual tasks and giving them 
a sense of satisfaction and purpose as they are able 
to routinely see their work in customer’s hands.

Taking the plunge 

Everyone wants to hop on the DevOps bandwagon 
but not all of them have clarity on where and how to 
start. DevOps is first and foremost a change in work 
culture and its implementation is primarily an exercise 
in changing mindsets and behavioural aspects at the 
workplace. 

Importantly, the organization needs to arrive at clear 
objectives and expected business outcomes. As with 
most things, it’s always a good idea to start small, 
stabilize and use that as a pivot to move forward to 
the next baby step.  Piloting it on a low risk application 
with few users will help everyone ease into the new 
style of working and give the DevOps movement 
some momentum. It would also help to initially run 
the current and DevOps environments in parallel to 
reduce risk. 
Importantly, the initiative needs to be backed by the 
right processes, automation tools and employee 
enablement by cross training software developers, QA 
and IT personnel, enabling them to take charge of the 
entire process. 

Amazon and Netflix are fantastic examples of DevOps 
done right. Dave Hahn, SRE manager at Netflix says 
as a company, they don’t think about DevOps and 
that DevOps is just the wonderful result of a healthy 
culture and healthy thinking!  Netflix, according to 
Dave, has millions of customers across the globe, 
has hundreds of thousands of customer interactions 
every second, streams tens of billions of hours of 
entertainment every quarter and manages it all with 
just 10s of Ops engineers who are also software 
engineers! That’s the power of DevOps! 

For information on our DevOps offerings, please Visit-
https://www.gavstech.com/service/dev-ops/
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JAVA – CACHE 
MANAGEMENT

Sivaprakash Krishnan

This article explores the offering of the various Java 
caching technologies that can play critical roles in 
improving application performance.

What is Cache Management?

A cache is a hot or a temporary memory buffer 
which stores most frequently used data like the live 
transactions, logical datasets, etc. This intensely 
improves the performance of an application, as 
read/write happens in the memory buffer thus 
reducing retrieval time and load on primary source. 
Implementing and maintaining cache in any Java 
enterprise application is important.

• The client-side cache is used to temporarily store 
the static data transmitted over the network from 
the server to avoid unnecessarily calling to the 
server.  

• Server-side cache could be a query cache, CDN 
cache or a proxy cache where the data is stored 
in the respective servers instead of temporarily 
storing it on the browser.

Adoption of the right caching technique and 
tools allows the programmer to focus on the 
implementation of business logic; leaving the 
backend complexities like cache expiration, mutual 
exclusion, spooling, cache consistency to the 
frameworks and tools.

Caching should be designed specific to 
environment considering single/multiple JVM and 
clusters. Given below multiple scenarios where 
caching can be used to improve performance.

1. In-process Cache 

The In-process/local cache is the simplest cache, 
where the cache store is effectively an object which 
is accessed inside the application process. It is much 
faster than any other cache accessed over a network 
and is strictly available only to the process that hosted 
it.

• If the application is deployed only in one node, 
then in-process caching is the right candidate 
to store frequently accessed data with fast data 
access.
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• If the in-process cache is to be deployed in 
multiple instances of the application, then 
keeping data in sync across all instances could 
be a challenge and cause data inconsistency.

• In-process cache can bring down the 
performance of any application where the 
server memory is limited and shared. In such 
cases, garbage collector will be invoked often to 
clean up objects that may lead to performance 
overhead.

In-Memory Distributed Cache

Distributed caches can be built externally to an 
application that supports read/write to/from data 
repositories, keeps frequently accessed data in RAM, 
and avoid continuous fetching data from the data 
source. Such caches can be deployed on a cluster of 
multiple nodes, forming a single logical view. 

• In-memory distributed cache is suitable for 
applications running on multiple clusters where 
performance is key. Data inconsistency and 
shared memory aren’t matters of concern, as a 
distributed cache is deployed in the cluster as a 
single logical state.

• As inter-process is required to access caches 
over a network, latency, failure and object 
serialization are some overheads that could 
degrade performance.

2. In memory database

In-memory database (IMDB) stores data in main 
memory instead of a disk to produce quicker 
response times. Query is executed directly on the 
dataset stored in memory, thereby avoiding frequent 
read/writes to disk which provides better throughput 
and faster response times. It provides configurable 

data persistence mechanism to avoid data loss. 

Redis is an open-source in-memory data structure 
store used as a database, cache, and message 
broker. It offers data replication, different levels of 
persistence, HA, automatic partitioning that improves 
read/write.

Replacing the RDBMS with an in-memory database 
will improve the performance of an application 
without changing the application layer.

3. In Memory Data Grid

An in-memory data grid (IMDG) is a data structure 
that resides entirely in RAM and is distributed among 
multiple servers.

Key features

• Parallel computation of the data in memory
• Search, aggregation and sorting of the data in 

memory
• Transactions management in memory
• Event-handling

Cache Use Cases

There are use cases where a specific caching 
should be adapted to improve the performance of 
application.

1. Application Cache

Application cache caches web content that can be 
accessed offline. Application owners/developers 
have the flexibility to configure what to cache and 
make it available for offline users. It has the following 
advantages: 

• Offline browsing
• Quicker retrieval of data
• Reduced load on servers

2. Level 1 (L1) Cache

This is the default transactional cache per session. It 
can be managed by any Java persistence framework 
(JPA) or object-relational mapping (ORM) tool.

The L1 cache stores entities that fall under a specific 
session and is cleared once a session is closed. If 
there are multiple transactions inside one session, all 
entities will be stored from all these transactions.

3. Level 2 (L2) Cache

The L2 cache can be configured to provide custom 
caches that can hold onto the data for all entities to 
be cached. It’s configured at session factory-level and 
exists as long as the session factory is available.
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• Sessions in an application.
• Applications on the same servers with the same 

database.
• Application clusters running on multiple nodes 

but pointing to same database.

4. Proxy / Load balancer cache

Enabling this reduces the load on application 
servers. When similar content is queried/requested 
frequently, proxy takes care of serving the content 
from cache rather than routing the request back to 
application servers.

When a dataset is requested for the first time, proxy 
saves the response from the application server to a 

disk cache and uses them to respond to subsequent 
client requests without having to route the request 
back to application server.  Apache, NGINX and F5 
supports proxy cache.

5. Hybrid Cache

Hybrid cache is a combination of JPA/ORM 
frameworks and open source services. It is used in 
applications where response time is a key factor.

Caching Design Considerations

• Data loading/updating
• Performance/memory size
• Eviction policy
• Concurrency
• Cache statistics.

1. Data Loading/Updating

Data loading into a cache is an important design 
decision to maintain consistency across all cached 
content. The following approaches can be considered 
to load data:

• Using default function/configuration provided by 
JPA and ORM frameworks to load/update data.

• Implementing key-value maps using open-
source cache APIs

• Programmatically loading entities through 

automatic or explicit insertion.
• External application through synchronous or 

asynchronous communication.

2. Performance/Memory Size 

Resource configuration is an important factor in 
achieving the performance SLA. Available memory 
and CPU architecture play a vital role in application 
performance. Available memory has a direct impact 
on the garbage collection performance. More GC 
cycles can bring down the performance.

3. Eviction Policy

An eviction policy enables a cache to ensure that 
the size of the cache doesn’t exceed the maximum 
limit. Eviction algorithm decides what elements 
can be removed from the cache depending on the 
configured eviction policy thereby creating space for 
the new datasets.

There are various popular eviction algorithms used in 
cache solution:

• Least Recently Used (LRU)
• Least Frequently Used (LFU)
• First In, First Out (FIFO)

4. Concurrency

Concurrency is a common issue in enterprise 
applications. It creates conflict and leaves the system 
in an inconsistent state. It can occur when multiple 
clients try to update the same data object at the same 
time during cache refresh. A common solution is to 
use a lock, but this may affect performance. Hence, 
optimization techniques should be considered.

5. Cache Statistics

Cache statistics is used to identify the health of 
cache and provide insights about its behaviour and 
performance. Following attributes can be used:

• Hit Count: Indicates number of times cache 
lookup has returned a cached value.

• Miss Count: Indicates number of times cache 
lookup has returned a null or newly loaded or 
uncached value

• Load success count: Indicates number of times 
cache lookup has successfully loaded a new 
value.

• Total load time: Indicates time spent (nano 
seconds) in loading new values.

• Load exception count: Number of exceptions 
thrown while loading an entry

• Eviction count: Number of entries evicted from 
the cache
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Various Caching Solutions

There are various Java caching solutions available — 
the right choice depends on the use case. 
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LAMBDA (  ), 
KAPPA (  ) AND 
ZETA (  ) – THE 
TALE OF THREE 
MUSKETEERS 
(PART-2)

Bargunan Somasundaram

In my previous article https://bit.ly/2T7DO9r, we 
saw the brief introduction and terminologies of 
Lambda Architecture. Let’s jump on to its various 
implementation patterns in the enterprises.

Lambda data processing architecture can be 
implemented in three ways,

1. Generic Lambda    Architecture.
2. Unified Lambda    Architecture.
3. Multi-Agent Lambda    Architecture (MALA)

Generic Lambda    Architecture

The three layers of Generic 
• Batch Layer - The master data is managed here, 

and the batch views are precomputed.
• Speed Layer - This layer serves recent data only 

and increments the real-time views
• Serving Layer - This layer is responsible for 

indexing and exposing the views so that they can 
be queried.

λ
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How does Generic Lambda    Architecture work?

The new information collected, or ingested data 
is sent simultaneously to both Batch and Speed/
Streaming layers for processing. The batch layer, 
called ‘Data Lake’, handles two vital tasks.

1) Managing the master data set (Data Lake), which is 
an immutable append only raw data.

2) Precomputing the batch views on business-relevant 
aggregations and metrics.

The computation from Batch Layer is fed into Serving 
Layer which indexes the batch views, for a low latency 
query.

In the Speed layer or Streaming layer, the views are 
transient in nature, since only new data is considered 
to compensate the high latency of the writes.

λ
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A serving layer can be a presentation side/reporting 
layer aimed to handle both batch reporting as well as 
real-time reporting. At the presentation side, queries 
are answered by merging both batch and real-time 
views. 

Generic Lambda    is technology agnostic

The data pipeline can be broken down into layers with 
clear delineation of roles and responsibilities and at 
each layer, we can choose from several technologies. 
For instance, in the speed layer any of Apache Storm 
or Apache Spark Streaming, or Spring ‘XD’ (eXtreme 
Data) could be employed.

Apache Storm

Apache Storm is an open source, distributed, and 
advanced Big Data processing engine that processes 
the real-time streaming data at an unprecedented 
speed, way faster than Apache Hadoop. What Hadoop 
does for batch processing, Apache Storm does for 
unbounded streams of data in a reliable manner.

λ Speed Layer Components

The following table represents some of the Stream 
Processing Frameworks, that is well suited for the 
speed components.

• Apache Storm can process over a million jobs on 
a node in a fraction of a second.

• It is integrated with Hadoop to harness higher 
throughputs.

• It is easy to implement and can be integrated with 
any programming language.
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Apache Spark Streaming

Spark Streaming was added to Apache Spark in 
2013, an extension of the core Spark API that enables 
scalable, high-throughput, fault-tolerant stream 
processing of live data streams. Data is ingested from 
varied sources like Apache Kafka, Flume, Kinesis and 
can be processed using complex algorithms 

Spring XD (eXtreme Data)

Spring XD (eXtreme Data) is a unified, distributed, 
and extensible service for data ingestion, real time 
analytics, batch processing, and data export.

The Spring Data team has via Spring XD has provided 
support for NoSQL datastores and has also simplified 
the development experience with Hadoop. Spring XD 
is built on the fundamental blocks of Apache Hadoop. 
Also, it uses various pre-existing Spring technologies. 
For instance, Spring Data supports NoSQL/Hadoop 

expressed with high-level functions like map, reduce, 
join and window. The processed data can be pushed 
out to filesystems, databases, and live dashboards. 
Spark’s machine learning and graph processing 
algorithms can be applied on data streams.

work, Spring Batch is employed to support the 
workflow orchestration with job state management 
and retry/restart capabilities, and Spring Integration 
manages the event-driven data ingestion stream 
processing, and the various Enterprise Application 
Integration patterns. Spring Reactor provides 
simplified API for developing asynchronous 
applications using the LMAX Disruptor.
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Batch layer Components

Similarly, in Batch Layer frameworks like Apache 
Pig, Apache MapReduce and Apache spark can 
be employed. The Processing Frameworks are 
commonly used in the batch layer are outlined below.

Apache Hadoop MapReduce

Hadoop MapReduce is a paradigm and software 
framework for writing applications which process 
large amounts of data on large clusters of commodity 
hardware in a parallel, reliable, fault-tolerant manner. 
MapReduce programs written in various languages 
like Java, Ruby, Python, and C++ can be run in Apache 
Hadoop platform.

Apache Pig

Apache Pig is an abstraction over MapReduce and 
a tool/platform for analyzing large data sets that 
consists of a high-level language for expressing data 
analysis programs, coupled with infrastructure for 
evaluating these programs. To address the problem 
of programs generating series of Map and Reduce 
stages in MapReduce, Apache Pig creates an 
abstraction over them. The most noticeable property 
of Pig programs is that their structure is amenable 
to substantial parallelization, which in turns enables 
them to handle very large data sets.

Apache Spark

Apache Spark is the largest open source project in Big 
data processing. It is a blazing-fast cluster computing 
technology, designed for fast computation. It is 
based on Hadoop MapReduce and it extends the 

MapReduce model to efficiently use it for more types 
of computations, which includes interactive queries 
and stream processing. The main feature of Spark is 
its in-memory cluster computing that increases the 
processing speed of an application.
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Serving Layer Components

Technologies or Merge/Low-Latency Databases like 
Druid, Apache HBase, Elephant DB, Apache SOLR, 
Elasticsearch, Azure Cosmos DB, MongoDB, VoltDB 
can be employed for speed-layer output.

Limitations of Generic Lambda    architecture

1. Write everything twice 

In the generic lambda architecture, the data must 
be written twice i.e. data is sent to both the speed 
layer and the batch layer as it is created. Any logic is 
duplicated and implemented twice. The batch layer 
takes a while to produce results so the speed layer 
does the same work so it can answer questions about 
in-flight events and recent activities.

2. Two execution paths

There are always two separate execution paths for 
streaming and batch. It’s a maintenance nightmare, 
where dealing with plethora of frameworks, 
components and clusters. 

3. Two programming models

Typically, an undesirable effect of Generic Lambda is 
that the code bases tend to diverge since the code 
that executes in a batch world works on a large but 
finite data set while a real-time stream processing 
system works on an infinite event stream.

4. Diverse skill sets

Just to manage the platform, more developers with 
diverse skill sets are needed than focusing on core 
business problems.

Conclusion

It is evident that the Generic Lambda    fits best for 
the system that has fast data i.e. high velocity of data 
and Data Lake i.e. system that involves complex 
processing of both historical (re-computational) and 
real-time (incremental) aggregated view with nearly 
unlimited memory capacity and data storage space. 
Use cases like log ingestion (syslog’s, application 
logs, web logs), which are one-way data pipelines 
are some of the areas where the Generic Lambda    
shines the brightest. But having known the limitations 
of the Generic lambda   , there is always a constant 
search to address its limitations. Let’s continue to 
explore to find solutions in the next part.

Happy Learning!

λ

λ

λ

λ
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RESILIENCE

Bindu Vijayan

Even as the world is grappling to understand the 
full extent of the economic impact of this pandemic,  
I read that the pandemic is minting brand new 
billionaires, with the need for testing kits, vaccines, 
and medical supplies being so high. Companies 
who are able to meet the demand surge for these 
products enjoy boosted shares and have their stocks 
surging. That’s how things go with technology, it 
liberates and it enslaves, but it has most certainly 
helped build resilience and aided us through the 
unexpected in our response and recovery. Though 
labor-intensive businesses like food, manufacturing, 
logistics and some others are badly hit, our societies 
are still kept functional by technology in many ways.

Technology has raised our resilience as a community, 
the pandemic has thrown us into situations we 
have never been through before –  a paralyzed 
public transportation, no malls, no restaurants, no 
beaches, no tourism, no visiting our friends, family, 
and relatives, almost everything that we have taken 
for granted has been curbed, but technology has 
enabled us to continue in spite of the crisis.  We 
still are able to work, have essential supplies and 
deliveries reach us, get medical assistance, almost 
everything has been made available, and possible for 
us to live in the comforts of our home as we comply 
with the virus curbs.

Working remotely – Reducing human density and 
following social distancing are key to combatting 
this virus, and working from home is seeing a lot of 
success.  Virtual meetings and collaborations have 
become the ‘now normal’, with added comfort factors 
like virtual backgrounds to protect the privacy of 
one’s home. We are all suddenly seeing the relief 

from not having to navigate those long commute 
hours, and this transition has actually dropped a 
few emotional barriers; suddenly it is more visible 
(and alright) how we are at home, away from the 
office, and it is humanizing corporate life a little.  We 
are alright to see (and for others to see us) children 
being home-schooled, parents dealing with their 
fuss and outbursts in the background of a meeting, 
and pets walking around vying for screen space. We 
are sharing more human aspects of ourselves, there 
is this shared vulnerability in this situation which is 
increasing the engagement and connection between 
co-workers. Though security issues are a concern, 
there are many advantages in remote working that 
are emerging for companies.  If this does become the 
new way of working, organisations can save a great 
deal on leases, cafeteria, and other maintenance 
expenses.

Online / Distance Education – Just like offices and 
businesses having to function largely from home, 
the student community as well have learnt to rely 
on online learning.  About 1.57 billion students are 
reported to have been impacted by this pandemic, 
and they are currently doing online programs, thanks 
to great immersive experiences through technologies 
like augmented reality, virtual reality and others.

Online purchasing – Today undoubtedly, online 
shopping is a boon, and has come to everyone’s 
rescue. With such strict lockdowns especially 
in severely affected areas, people have had to 
stay in, strictly monitored by the authorities and 
online shopping is the need of the hour. Grocery 
e-commerce has soared with shoppers turning 
online to purchase. Research from Ipsos reports that 
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the largest increase in e-commerce shopping is in 
Vietnam (57% consumers purchasing online), India 
(55%), China (50%), and Italy (31%).

Contactless delivery, Drones and Robots – 
Companies have started ‘contactless delivery’ 
services with packages being picked up and dropped 
off at designated locations as this makes it less risky 
though not entirely virus-proof. Deliveries are also 
being done by Drones and robots. Drones are even 
used to walk dogs during these times, disinfect areas.

Entertainment – Be it concerts, be it parties, gaming, 
physical workouts, it’s all online now, and it’s such a 
hit with everyone! It’s no more about watching movies 
at home, technology brings the parties, museums, 
churches, and ceremonies into our homes now.

Health – Wearable IoT devices to track one’s vitals 
are proving its worth with each day into the pandemic.  
It captures patient information early and allows for 
faster and more effective treatment. Telehealth is 
another important aspect of healthcare today.  Today, 
it is proving particularly helpful for mental health 
support, given the travel restrictions.

As we operate our businesses away from the 
office, employees will have to be kept engaged.  
Enabled with technology, grave as the pandemic 
is, employees are empowered to work from home.  
Behaviours need to strengthen organizations’ culture, 
and it is important that the culture is based on trust, 
transparency and honesty.  It is not easy to make 
things error-free, but the current scenario demands 
that expectations are managed well, and the 
foundation works on mutual loyalty. 

It is not just the employees who are going through 
anxieties and fears, the same is happening to our 
customers as well.  Lower productivity, logistics, 
and other restrictions of lockdowns can disrupt 
relationships and engagements. Special attention to 
reinforcing trust and transparency through openness 
and willingness to engage is imperative. And, through 
it all,  protect your employees, they are the best 
ambassadors for your organisation, and employee 
behaviour and attitude is a very significant driver of 
customer satisfaction.

“To win in the marketplace, you must first win in the 
workplace.”– Doug Conant
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THE PANDEMIC 
AND SOCIAL 
MEDIA

Prabhakar Mandal

The COVID-19 outbreak has established the 
importance of digital readiness during pandemics. 
Building the necessary infrastructure to support a 
digitized world is the current mandate. 

Technology has advanced much in the past century 
since we were hit by the Spanish Flu pandemic in 
1918, and it plays a crucial role in keeping our society 
functional. From remote working to distance learning, 
and from telehealth to robot deliveries, our world is 
set to witness a lasting change post this pandemic. 
As with other major and minor events of the past few 
years, social media is playing a big role in shaping 
people’s perception of the ongoing pandemic. 
Not just that, the social media platforms have also 
contributed to spreading information/misinformation, 
helping people cope with the strange times and 
raising awareness about some pressing issues. 

Social Media and the pandemic: The Good!

Social media is one of the most effective ways to 
share news nowadays (it may be the only way for 
some people), especially if you are trying to alert the 
masses quickly. First-hand accounts of those who 
were infected and recovered were available almost 
in real-time. Scenes of lockdowns from the countries 
that first imposed it gave us a heads-up on what was 
due to come. If only we’d paid more heed to it. 

With most of the world stuck at home, our mobile 
devices have increasingly become the go-to option to 
connect with the outside world. Social media usage 
has surged during the lockdown, with various apps 
witnessing a manifold increase in their traffic. 

From educating to entertaining, the social media 
platforms have stepped up as well. Movie and video 
streaming apps have redefined movie/video watching 
behaviour by introducing features that allows users 
to host long-distance movie nights with friends and 
family. 

We also witnessed a surge in various ‘online 
challenges’ that people could do in their homes and 
upload online. While some may view them as naïve, 
experts claim these are part of the various coping 
mechanisms for people. 
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Social media surfing has gained a significant share in 
the pie of leisure activities. Be honest, how many of 
us living alone are doing anything but scrolling these 
apps in our free time? But thanks to the social media 
‘influencers’, scores of us are being motivated to 
workout at home, eat healthy, pick up a book or learn 
something new. 

Posts from health workers and others on the frontline 
have also helped spread the word on the difficulties 
they’re facing and rallied efforts to help them. 

Online solidarity has spilled over offline as well. 
People are taking to social media to offer support 
in any way they can, such as picking up groceries 
for those who are unable to leave home or sharing 
information on how to support local businesses who 
are struggling. Communities are rallying together to 
support organizations and individuals by opening 
fundraisers to a larger audience.

Social Media and COVID-19: The Bad

Unfortunately, the impact of social media has not 
been all good. News on social media spreads fast, 
fake news even faster. Misinformation can cause 
panic, and can even turn out to be fatal on health 
issues. As a practice, we should all do a bit of research 
and validate information from ‘reputed sources’ before 
sharing it. 

This next bit is more of a tip… Whether it’s a business 
or a personal profile, you should refrain from posting 
anything that makes fun of, ridicules, or trivializes the 
situation. Not only is that insensitive, it could spell 
trouble for you, especially as a business. 

The ‘influencers’ have been found guilty of misusing 
their power and taking advantage of the situation. 
Various inauthentic posts had gone viral before being 
pulled down. Do social validation and fame know no 
limits?

It is true that people often turn to social media as 
a stress-buster, but experts say it is equally stress 
inducing for some individuals. It is important to note 
here that we’re also in the midst of an ‘infodemic’ – an 
anxiety-triggering over-abundance of information. 

It is easy to overlook, especially now, the devastation 
that mental health issues cause globally. Studies 
have reported an increase in mental health issues 
attributed to social media in the recent years. 
Psychologists say the lockdown will only add to that. 
Needless to say, mental health has a bearing on 
physical health as well. 

Anti-rich sentiments have also gained momentum 
in the past weeks, as the pandemic makes the class 
divides glaringly obvious. 

Conclusion

From the transparency that we have gained through 
this current COVID-19 situation, we now understand 
that we were not prepared to handle it. Many 
developed countries have had their health systems 
overwhelmed, those on the frontlines are being 
overworked and even the most advanced nations 
are stumbling to get their economies back up. The 
next pandemic is not a matter of “if it happens”, but 
“when it happens”. We need to be prepared at an 
individual and collective level. Indeed, technology has 
advanced and will continue to advance exponentially, 
but institutions and societies need to accelerate in 
adapting to it and continue investing in building the 
technology systems for the preparedness. 
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  Langston Hughes

“Hold fast to dreams, 
For if dreams die

Life is a 
broken-winged bird,

That cannot fly.”
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