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Why?



Everyone will be using...

“Big data”
+

Complex algorithms

Lots of computational resources



Examples

(very) big data &
simple operations (such as sort)

big data &
regression analysis

_big data &
multiple imputation

(just) data &
bayesian analysis




Current Stata solutions

 Custom programming in C++
« Stata/ MP

 Stata distributed processing
(several computers)

...example: Stata PARALELL



Custom programming in C++

« Example:
2015 UK Stata Users Group meeting

Big Data in Stata
Andrew Maurer
Quanititative Risk Management



Current Stata solutions

« Custom programming in C++
« Stata/ MP

 Stata distributed processing
(several computers)

...example: Stata PARALELL



Speed relative to speed of single core

Stata / MP
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Source: https://www.stata.com/statamp/



https://www.stata.com/statamp/

Current Stata solutions

« Custom programming in C++
« Stata/ MP

« Stata distributed processing
(several computers)

...example: Stata PARALELL



Stata PARELLEL

(i) @ itHub, Ine. (US)  hbkps:/github. com/gvegavan/parallel c Auth o rS

Explore  Marketplace  Pricing

George G, %ega [autcre] gvegayon %at% gmail

gvegayon / parallel Brian Quistorff [aut] Brian.Quistorff $at% microsoft

<% Code [ssues 7 Pull requests 0 Projects 0O Wiki Insights

PARALLEL: Stata module for parallel computing

stata parallelization bootstrap sirnulation hpe parallel

D 325 commits ¥ 3 branches 4 releases A2 3 contributors gfa MIT
Branch: master = Find file
‘g_ bouistorff update HTKL from sthip update Latest commit 72eed&f on 29
B github Update ISSUE_TEMPLATE.md 3 months
B ado update HTML from sthlp update 2 months

B man Morm alize all the line endings 3 wears



Figure 1:

How parallel works
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A new stata instance [bateh-mode) for
every data-clusters. Programs, globals and
mata shjects/ pragrams are passed to them.

The same algorithm (tazk) is simultane-
oushy applied over the data-clusters,

After every instance stops, the data-clusters
are appended into gme.

Ending [resulting) stata instance loaded
with the new data.

User defined globals, prograns, mata
objects and mata prograns remind un-
changed.

Source: http://fmwww.bc.edu/repec/bocode/p/parallel.pdf



http://fmwww.bc.edu/repec/bocode/p/parallel.pdf

Distributed processing

* Important concepts
— Algorithmic complexity
— Ahmdal’s law

 Decision criteria



Algorithmic complexity
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Ahmdal’s law
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Distributed processing

* Important concepts
— Algorithmic complexity
— Ahmdal’s law

e Decislion criteria



Decision criteria

« Highn ?

« O(n)=algorithmic complexity ?

» Parallelizable code (Ahmdal’s law) ?



Example: Multiple Imputation

« Highn ?
— Many experiments => High n => Yes

« O(n)=algorithmic complexity ?
— O(n) = n (regressions)

» Parallelizable code (Ahmdal’s law) ?
— Many independent experiments => Yes



ldeas for
future Stata versions



|deas for
future Stata versions

« Stata private cloud

 Stata public cloud (grid computing)
... with blockchain licensing



Chessbase private cloud

P SRR K Anand Viswanathan (2797) - Carlsen Magnus (2865), Grenke Chess Classic 3ed 2015 A90 (Rolz,M), 0-1
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&::G v Nways Promote Yo Quesn :' < r Board ¥ ?‘

Boaro Bows 20 Bowd 30 Cooa DGY bowrd
Nowrca + Openngs Bock . ) >Q
Notaton Temsng | Scote theet | LiveBook | Openings Book
Anand Viswanathan 2797 - Carfsen, Magnus 2845 0-1
A90 Grenke Chess Classic 3rd Baden-Baden (4) 06.02.2015 [RoizM)

28.Qfn m»shy manages to find the best way 10 develop his counterplay.
| 29836 was much worse: Rfe8 30Rdes Ng4 31.8xg4 hxgd 32003 Rt 33.fxe6
Qf3 34.Qc4 QdS 35Q¢2 Kg7 367 Re@ 37.Re3 BO4 38Rxa3 Rxe?-+ |
29..Ng4? This natural move is not the best from an objective point of view, though
White's task is becoming extremely tough.
| After the correct 29 Rifed 30b5 oxbS 31892 b4 32817 XKhB 338c4 Rxe6 34.fxeb
Qe 7 White still would have some counter-chances, but Black's advantage is

indisputabile theve. | -
Komodo 9.02 84-bit  S1op  + - 3 CPUS a o
¢ 1(052 Depthe27 29..Kh8 (1/39) 5049 kN's




Stata private cloud proposal

Do some processing locally.

Remove all identifying information (variable
names, variable encoding, non-numerical
values, et cetera).

Send complex optimization problems to Stata
cloud.

Get results in local instance of Stata.



|deas for
future Stata versions

« Stata private cloud

« Stata public cloud (grid computing)
... With blockchain licensing



Stata public cloud (grid)

 Many computers ...
... In different geographical locations
... working on the same problem

 Example: SETI@home



Data andlysis

Crurprgy dato . —
Doppler @ rae =168770 Hz/sec  Resohtin 0075 Hz
Best Gaxsior power 231, Tt 0480, ecore 4314

Overd 85.364% done CPU e 3 br 4 min 2700 sec

Data info

Recorded o Tue Mo 16 083204 2004
"Base freqency: 1421220703 GHz

User info

Teorx
Tokd . credit, 316643

From: 15 e 2 40° RA +14 deg 23 34" Dec



Stata public cloud (grid)

 The same approach could be used with
Stata.

« But... how could Stata users be
Incentivized to provide their instances of
Stata for distributed processing?

— With blockchain licensing !



What is a blockchain?




Blockchain applications

* blockchain = distributed database
(distributed ledger) with transactional
Integrity guarantees not controlled by a
single entity based on many processing
nodes (anonymous or publicly known).

* |t is very hard (almost impossible, given
certain conditions) to falsify an entry in the
blockchain.



Blockchain applications

* Civil reqistries.
* Land ownership registries.

* Notary registries.



Blockchain applications

* Cryptocurrencies (Bitcoin, “ether”, etc)
which are not controlled by a central bank
(or any kind of central entity).

* |International financial transactions
(alternatives to the SWIFT system).



Blockchain applications

« Smart electricity grids (intelligent electricity
production, distribution and billing).

 Distributed organizations
(such as cooperatives with no managers).

* e-Administration / Open Government
(Malta, Russia, Ukraine, Estonia, ...)



Stata public cloud +
Blockchain licensing

* “Free” Stata license which is paid for by
computational time for Stata Corp.

« Computational time given to Stata Corp Is
logged in a blockchain thus guaranteeing
transparency and irrevocability.



Thank you !



