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Fac ing  a f u t u re w here d at a cou l d  consum e 20%of  g l obal  energy by 2030, 

can w e m ake our d at a p l at form s g reener, cheaper and  f ast er? It 's t im e t o  

conf ront  t he chal l enge.

Harvard  researchers expect  that  by 2030 inform at ion and  com put ing  

technology w il l account  for as m uch as 20%of g lobal energy dem and.

https://arxiv.org/pdf/2011.02839.pdf
https://arxiv.org/pdf/2011.02839.pdf
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Aerospike
Int roduct ion to

The intensely com pet it ive g lobal economy is 

forc ing  f irm s in banking , retail , f inanc ial m arkets, 

telecom m unicat ions, and  other indust ries to 

del iver highly personal ised  p roducts and  services 

in real t im e around  the c lock, p lac ing  incred ib le 

dem ands on data m anagem ent  inf rast ructures. 

Aerosp ike?s NoSQL operat ional database p lat form  

leverages hardware innovat ions to del iver 

high- scale, ext rem e low latency t ransact ion 

p rocessing  in a cost - ef fect ive m anner, enab l ing  

users to shrink their server footp rints up  to 90% 

and  cut  operat ional costs w hile fu l f il l ing  

aggressive service level agreem ents (SLAs).

Indust ry leaders such as Airtel , Banca D'Ital ia, Nielsen, PayPal , Snap, Verizon Med ia and  

Wayfair leverage Aerosp ike for m ission- crit ical app l icat ions involving  recom m endat ion 

eng ines, personal ised  custom er engagem ent  services, f raud  detect ion, paym ent  p rocessing , 

m achine learning , and  m ore. Such app l icat ions require Aerosp ike to operate at  the edge, at  

the core, and  across m ul t ip le data cent res or c loud  reg ions. These dep loym ents dem and 

pred ic tab le, ul t ra- fast  data access at  scale f rom  a database p lat form  that  is always on, always 

availab le, and  always consistent .
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W hy Aerosp ike?

This paper int roduces Aerosp ike?s capacity to im prove perform ance at  scale, w hile reducing  

carbon footp rint  and  the total cost  of ow nership  (TCO).

 "Very early on, we started working with Aerospike on 
this particular situation. It was very clear that the technological 
advantage was there. But as we started using it, it wasn't just 
about the latency, it wasn't about the tool we could get - it 
was also about the reliability."

Sandeep Nawathe, Senior Director of Engineering for  Adobe Experience 

Platform, Adobe



SPEED
Aerospike &

Col lect ing , f il tering , and  analysing  st ream ing  data is vital in today?s highly dem and ing  

business landscape. Leverag ing  these vast  am ounts of data to m ake m ore accurate, t im ely 

business dec isions can y ield  substant ial tang ib le resul ts. This requires an inf rast ructure that  

integrates d isparate data sources and  p lat form s in real t im e and  m akes that  data availab le to 

app l icat ions w ithout  delay. Aerosp ike has developed  crit ical technolog ies to help  f irm s 

process, persist  and  p rotect  petabytes of st ream ing  data on m odest  server footp rints. 

Aerosp ike?s highly perform ant , scalab le interface to st ream ing  and  m essag ing  p lat form s 

enab les its real- t im e data p lat form  to ingest  m assive data volum es captured  at  the edge to 

power operat ional and  t ransact ional app l icat ions. Users can com bine this st ream ing  data w ith 

other t ransact ional , historical data stored . In add it ion, Aerosp ike?s change data not if icat ion 

capab il it ies p rom ote the sharing  of new or m od if ied  data w ith dow nst ream  p lat form s. 

How  d oes Aerosp ike guarant ee bet t er speed ?

The Aerosp ike Real- t im e Data Plat form  architecture features m assive paral lel ism , support  for 

m odern hardware architectures, intel l igent  workload  processing , st rong  data consistency, 

and  sel f- m anag ing  features. Powered  by Starburst  Enterprise, Aerosp ike SQL provides an 

enterprise- g rade im p lem entat ion of the open source Trino p roject  that  is instal led , m anaged  

and  supported  by Aerosp ike, enab l ing  SQL program m ers to access st ream ed data stored  in 

Aerosp ike for im m ed iate query and  analysis.
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Aerosp ike del ivers except ional 

availab il it y and  runt im e perform ance 

w ith d ram at ical ly sm al ler server 

footp rints through deep exp loitat ion 

of m odern hardware, inc lud ing  

m ul t i- core p rocessors w ith 

non- uniform  m em ory access (NUMA), 

non-volat ile m em ory extended  

(NVMe) Flash d rives, persistent  

m em ory (PMem ), network app l icat ion 

device queues (ADQ), and  m ore. 

1. Maxim um  Throughput  - SSD-backed Dat a Set

*For Couchbase 2.0, SSD throughput numbers are based on smaller 
sample size and asynchronous. Couchbase 1. was unable to load even the 
reduced data set.



Other features that  d ist inguish Aerosp ike inc lude its ab il it y to autom at ical ly d ist ribute data 

evenly across shared- nothing  c lusters, dynam ical ly rebalance workloads, intel l igent ly route 

app l icat ion requests to appropriate nodes for fast  perform ance, and  accom m odate sof tware 

upgrades and  m ost  c luster changes w ithout  dow nt im e.
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Aerosp ike stands out  in the f ield  of data m anagem ent  w ith it s unique features and  innovat ive 

architecture. The p lat form  is designed  to autom at ical ly d ist ribute data evenly across 

shared- nothing  c lusters, dynam ical ly rebalance workloads, and  intel l igent ly route app l icat ion 

requests to appropriate nodes. This ensures fast  perform ance and  al lows the system  to 

accom m odate sof tware upgrades and  m ost  c luster changes w ithout  experienc ing  dow nt im e.



 "PayPal is innovating deep analytics to rapidly respond 
to emerging fraud patterns, then deploying into an 
event-driven, fast data, in-memory architecture to accelerate 
detection, reduce losses and achieve near-continuous 
availability"

Mikhail Kourjanski PHD, Lead Data Architect, Risk and Compliance 

Management Platform, PayPal

Add ing  to these d ist inguishing  features, Aerosp ike's patented  Hybrid  Mem ory Architecture TM 

(HMA) b rings a new level of ef f ic iency and  perform ance to data storage. HMA t reats 

sol id - state d rives (SSDs) as raw devices, m anag ing  input / output  operat ions d irect ly to bypass 

com m on wear- level l ing  issues. HMA enab les Aerosp ike to get  sub- m il l isecond  response t im es 

f rom  PMem  and  SSDs. This innovat ive approach enhances the system 's perform ance and  

longevity.

Furtherm ore, Aerosp ike has opt im ised  the use of SSDs and  DRAM to st rike a balance between 

cost  and  perform ance. By storing  data on SSDs and  indexing  on DRAM, Aerosp ike p rovides the 

speed  of DRAM w ith the cost - ef fect iveness and  rel iab il it y of SSDs.

This com binat ion of unique features and  a b reakthrough architecture enab les Aerosp ike to 

of fer a high- perform ance, cost - ef f ic ient  and  rel iab le real- t im e data p lat form .
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Footprint
Reduce your

Harvard  researchers (Gupta et  al ., 2020) expect  that  by 2030 inform at ion and  com put ing  

technology w il l account  for as m uch as 20% of g lobal energy dem and. Minim ising  carbon 

footp rint  in your server can thus resul t  in signif icant  environm ental sustainab il it y gains.

The Minimising CO?  Production from IT Systems W hite Paper p rovides a com parison of 

CO?  em issions between Apache Cassandra and  Aerosp ike. This art ic le sum m arises the 

f ind ings of the est im ates and  the CO?  em ission d if ferences of nom inal ly sim ilar 

technolog ies. 

The study com pared  1 PB use case: 

1. Physical  Resource Est im at e : Minim um  recom m ended  hardware if  using  AW S.

2. Em issions Est im at e : This inc ludes em issions p roduced  during  the hardware 

m anufacturing  p rocess and  em issions generated  by operat ional use. (Scope 1, 2, 

and  3) 

3. Operat ional  Cost : The m onetary cost  of dep loying  versus the AW S p lat form .
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1. Carbon foot pr int  by Solut ion

Cl im at e change and  environm ent al  

d eg rad at ion pose exist ent ial  t hreat s t o  

bot h Europe and  t he w or l d . In  ord er t o  

t ack l e t hese chal l enges, Europe has 

int rod uced  t he Green Deal , w hich aim s 

t o  achieve c l im at e neut ral i t y. 

Ad d it ional l y, t he Corporat e 

Sust ainab i l i t y Repor t ing  Direc t ive 

(CSRD) ensures t hat  com panies repor t  

t heir ESG (Environm ent al , Soc ial , and  

Governance) im pac t  as ear l y as 2024.

https://arxiv.org/pdf/2011.02839.pdf
https://arxiv.org/pdf/2011.02839.pdf
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https://arxiv.org/pdf/2011.02839.pdf
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https://pages.aerospike.com/rs/229-XUE-318/images/Aerospike_Whitepaper_Minimising-CO2-Production-from-IT-Systems.pdf
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The resul ts are 

surprising . As p resented  

in Tab le 2, the choice of 

hardware can reduce the 

CO?  em issions of a 

solut ion by 20% 

(Cassandra: 678 ?  546). 

The am ount  of resources 

each solut ion requires is 

il lust rated  in the Plot  2.

Som et im es ef f ic iency has a p rice. For exam ple, in the case of Apache Cassandra, the solut ion 

w ith the least  am ount  of CO?  em issions is m ore expensive, and  the cheaper solut ion is m ore 

pol lut ing  than the al ternat ive.

Al though the purpose of the Carbon Footprint  sect ion is not  to com pare the ?perform ance? of 

these technolog ies, it  is worth m ent ioning  that  the expected  latency of Apache Cassandra is in 

the reg ion of a sing le d ig it  m il l isecond  (<10m s), w hereas Aerosp ike works in less than a 

m il l isecond  latency range (>1m s). Yet  another substant ial im provem ent .
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However, the ef f ic iency of 

p lat form s based  on d if ferent  

underly ing  technolog ies can 

be d ram at ical ly d if ferent . As 

we saw in this com parison, a 

 "Aerospike is by far the best for what we do...It makes a 
real big difference for our ability to execute when we're trying 
to follow a customer along the customer journey and they're 
transitioning between states. If you're an extra 50 milliseconds 
behind, it can cost you putting the right message in front of 
them."

Dave Pickles, Founder and CTO, The Trade Desk

2. Physical Resource Est im at ion

2. CO?  Em issions & TCO Est im at ion

m ore ef f ic ient  sof tware solut ion can be m any t im es cheaper and  less pol lut ing . More recent ly, 

Aersosp ike has also been adapted  to support  AW S Graviton. Dep loying  Aerosp ike on AW S 

Graviton- based  instances  reduces the TCO and  carbon footp rint  of solut ions even further.



COSTS
Reduce 

In  t od ay?s econom y, inf l at ion 

cont inues t o  d rag  on business 

p rof i t s, supp l y chain g l i t ches 

rem ain, and  t he d em and  by 

invest ors for account ab i l i t y in  

t ech spend ing  onl y g row s. A 

p roven so l u t ion for your d ig i t al  

t ransform at ion in i t iat ives can be 

t he g reat est  t oo l  for sav ing  

m oney w hi l e g row ing  in  a 

com pet i t ive environm ent .

Tot al  Cost  of  Ow nership  (TCO) doesn?t  usual ly get  m uch considerat ion early in the 

app l icat ion developm ent  l ife cyc le. But  as a business becom es m ore successful , it s 

app l icat ions require a d ram at ic  expansion in scale to hand le dem ands f rom  an 

increasing ly m ob ile Internet  const ituency. W ith this upsurge in scale com es an increase 

in costs, of ten exponent ial ly.

There are two types of costs to consider? tang ib le and  intang ib le. Tang ib l e cost s are 

easy to m easure and  inc lude things l ike hardware and  sof tware. Int ang ib l e cost s, 

though harder to m easure, are equal ly real and  inc lude things l ike dow nt im e (scheduled  

and  unscheduled) and  poorly perform ing  websites. At  best , these occurrences sim p ly 

f rust rate users. At  worst , they resul t  in dam age to a b rand  and  users abandoning  apps 

al together. Other intang ib le costs such as those for DevOps and  IT support  are even 

harder to m easure; yet , in term s of im pact , these can be substant ial? lost  opportunity, 

em ployee burnout , phone cal ls at  3AM.

07 | Costs 



Since 2010, Aerosp ike has been dep loyed  in som e of the m ost  rigorous p roduct ion 

environm ents at  an unbeatab le TCO. Its dynam ic (sel f- heal ing) c luster m anagem ent  al lows 

Aerosp ike to easily scale out , w ith upt im es of f ive 9s or bet ter, and  rebalance w hen a node is 

lost , w ithout  requiring  extensive, hands- on m anagem ent . Aerosp ike?s hybrid  m em ory system  

al lows for a d ram at ic  reduct ion in node count , usual ly requ ir ing  few er t han 1/ 5t h t he 

num ber of  servers t yp ical of NoSQL and  relat ional database im p lem entat ions. This alone can 

save your enterprise m il l ions in cap ital expend itures, not  to m ent ion enab le reduced  server 

spraw l , easier m aintenance, and  less OpEx.

in today's economy, businesses face inf lat ion, supp ly chain g l itches, and  increasing  dem ands 

for tech spend ing  accountab il it y. Em brac ing  a p roven d ig ital t ransform at ion solut ion l ike 

Aerosp ike can save m oney and  foster g row th. Aerosp ike's unbeatab le TCO, dynam ic c luster 

m anagem ent , and  hybrid  m em ory system  of fer substant ial cost  savings, im proved  

perform ance, and  enhanced  operat ional ef f ic iency for enterprises.
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Concluding remarks:

In today's com pet it ive and  sustainab il it y- focused  landscape, the Aerosp ike Real- t im e Data 

Plat form  em erges as a powerful tool for organizat ions. It  p rovides the necessary speed , 

scalab il it y, and  cost  ef f ic iency w hile m inim izing  environm ental im pact . By em brac ing  

Aerosp ike, businesses can unlock the ful l potent ial of their data, conf ident ly navigate the 

future, and  d rive posit ive change. 

The developers of Aerosp ike recognize that  ef f ic iency is not  only about  speed . Ef f ic ient  

sof tware also requires less hardware, use less energy, and  provide a lower Total Cost  of 

Ow nership  (TCO). By leverag ing  hardware innovat ions and  paral lel ism , Aerosp ike achieves 

except ional availab il it y and  run- t im e perform ance w hile signif icant ly reducing  the num ber of 

servers required , resul t ing  in substant ial savings in cap ital expend itures and  operat ional 

expenses as wel l as lowering  carbon em issions.

In conclusion, Aerosp ike's real- t im e data p lat form  of fers a com pel l ing  solut ion that  integrates 

perform ance, sustainab il it y, and  cost - ef fect iveness. By adopt ing  Aerosp ike, organizat ions can 

achieve higher speed , lower total cost  of ow nership , and  reduced  carbon footp rint . This 

st rateg ic  choice not  only ensures a com pet it ive edge but  also cont ributes to a g reener and  

m ore sustainab le future for data m anagem ent . 



Hear more about

Aerospike's Customers:



Get in Touch

www.datatribes.nl

+31 (0)20 2101269

www.instagram.com/datatribesnl

 www.linkedin.com/company/datatribesnl

www.twitter.com/datatribesnl

getintouch@datatribes.nl

Creat ing dat a-dr iven organisat ions t hat  m ake a dif ference.

www.meetup.com/data-thursday
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