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Gartner Top 10 Strategic Technology Trends
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M’ Gartner’s top 10 technology trends for 2016

Trend No.
Trend No.
Trend No.
Trend No.
Trend No.
Trend No.
Trend No.
Trend No.
Trend No.
Trend No.

M/ ERMER R
XEMAEX

1: The Device Mesh 4%

2: Ambient User Experience IRIRCIER X

3: 3D-Printing Materials

4. Information of Everything

5: Advanced Machine Learning

6: Autonomous Agents and Things

7. Adaptive Security Architecture

8. Advanced System Architecture

9: Mesh App and Service Architecture

10: Internet of Things Architecture and Platforms
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M’ Gartner’s top 10 technology trends for 2017

Intelligent 'e)

@ Intelligent

1 1: Al & Advanced Machine Learning 6 o o

1 2: Intelligent Apps

0 3: Intelligent Things == . e
@ Digital T

1 4: Virtual & Augmented Reality

1 5: Digital Twin o e .

1 6: Blockchain Mg::r.,:: sty Digita Twins Beckcranana
€ Mesh Mesh 0

1 7. Conversational Systems

1 8: Mesh App and Service Architecture e ° °

1 9: Digital Technology Platforms

1 10: Adaptive Security Architecture e amEL PEESY TEEEr

!

http://www.gartner.com/smarterwithgartner/gartners-top-10-teghnology-trends-2017/ gartner.com/SmarterWithGartner

http://www.chinacloud.cn/show.aspx?id=24385&cid=11



M’ Gartner’s top 10 technology trends for 2018

» Al foundation \

* Intelligent apps and Intelligent
analytics

. Digital twin G all

° Cloud ’[() the edge P Al Foundations '"Jfgiii';fyﬁ'i’és Intelligent Things
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platforms Digital

e Immersive @ C%"’ ] @
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« Eventdriven
« Continuous adaptive Mesh

risk and trust @ (] A
B- s
Blockchain Event-Driven Continuous Adaptive

Risk and Trust
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, Top 10 Strategic Technology Trends For
MO TS

Intelligent Digital Mesh
Blockchain, quantum computing, = @ ﬁ
augmented analytics and artificial
intelligence will drive disruption g i eskehan
and new business models. O

20 101 oo

1: Autonomous things — — smary
2: Augmented analytics "
3: Al-driven development o2/, -
4: Digital twins | |
5- Empowered edge pes e e
6: Immersive technologies 5
7: Blockchain h
8: Smart spaces rriveeyandEmes
9: Digital ethics and privacy Fo)

10: Quantum computing
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Quantum Computing
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LZR (1981)

FRAEES

LZH (1987)

LZRW1-A, 2, 3, 3-

A4

LZRW1(1991)
ROLZ (1991) LZIB (1998)
LZP (1995)

Statistical Lempel-
Ziv (2001)

Dictionary Compression

LZC (1985) LZT (1987)

LZW (1984) LZMW (1985) LZAP (1988)

LZ78 (1978)
LZJ (1985) LZWL (2006)

20+ Variants

PPM (1984) PAQ (2002) E )

bzip2 (1996)

https://ethw.org/History of Lossless_Data_Compression_Algorithms
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Lfm mad?"™ said Alice.

You must be," said the Cat, or you

wouldn’t hawve come here.”
— Lewilis Carrcll, Alice in Wenderland

Input: a b Dba |d J|ab |paa |paad
chtlonaryO 1 5 3 4 z 6 |7
Index

Output NULL ((0,a) (0,b) (2,a) |(0,d) |(1,b)|(3,a) |(6,d)
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IR HE E FE RV A = R R
Run-Length Encoding

MC

Input: AAABBCCCCDEEEEEEAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAA

Output: 3A2B4C1D6E38A
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E4arFh = E1E

Burrows-Wheeler Transform, 1994

Alpha-Sorted

Input Rotations Rotations Output
HAHAHA& |  AHAHA&H
&HAHAHA |  AHA&HAH
A&HAHAH |  A&HAHAH
HAHAHA& | HAGHAHA | HAHAHAL | HHHRAAA
AHA&HAH |  HAHA&HA
HAHA&HA |  HA&HAHA
AHAHA&H |  &HAHAHA

https://ethw.org/History_of Lossless_Data_Compression_Algorithms
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5
Date bpc | scheme | authors
May 1977 | 3.94 | LZ77 Z1v, Lempel
1984 3.32 | LZMW | Miller and Wegman
1987 3.30 | LZH Brent
1987 3.24 | MTF Moftat
1987 3.18 | LZB Bell
. 2.71 | GZIP .
1988 248 | PPMC | Moffat
: 2.47 | SAKDC | Willilams
Oct 1994 | 2.34 | PPM* Cleary, Teahan, Witten
1995 2.29 | BW Burrows, Wheeler
1997 1.99 | BOA Sutton
1999 1.89 | RK Taylor
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http://www.cs.cmu.edu/afs/cs/project/pscico-guy%b/realworld/www/compression.pdf
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« Parameters: size of input blocks, size of data structures, amount of effort
» Use such a chart to choose best compressor for platform+data combo
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ANALOG
DEVICES

Part# Resoluti Through US-Price-1000-t0-4999
Results: 564 on (Bits) put Rate

AD9253-105 14 106MSPS  $99.45
AD9633-105 12 105MSPS $57.8
AD9628-105 12 106MSPS  $27.57
AD9284 3 250MSPS $25

AD9286 3 500MSPS $36

o7


http://www.analog.com/en/analog-to-digital-converters/ad-converters/ad9253/products/product.html
http://www.analog.com/en/analog-to-digital-converters/ad-converters/ad9633/products/product.html
http://www.analog.com/en/analog-to-digital-converters/ad-converters/ad9628/products/product.html
http://www.analog.com/en/analog-to-digital-converters/ad-converters/ad9284/products/product.html
http://www.analog.com/en/analog-to-digital-converters/ad-converters/ad9286/products/product.html
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M’ Morse Code: efltex %5

. Samuel Morse, telegraph
g key circa 1860
L e e e e e e . ————

An 1845 version of the
finger key, which replaced type and portrule.

A{-—}i%
B{—--- Y& i
C{—-—-}& W&
D{—--}& i

E{-}¥#
F{--—- Y &
G{——-}&%&W

H{---- Y% ¥ i 3
{--}

H-———FHEEs
K{—-—¥&W&
L{-—--HH&
M{——}&%
N{—-}2&
Oof{———¥&&%
P{-——-HH&ZH
Q{——-—Y&&WE
R{-—-H &

S{--- Y
T{—}%&

U{--— i &

V{---— H &
W{-——HH %
X{—--—YEMHE

Y{—— YA
Z{— —-YE il
W=}
2{-———}
3{——}
e

5{~}

6{—-}
==}
8{———}
o{—— 53}

Samuel Morse photo by
student Mathew Brady, 1845
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M. The Entropy of the English Language

@ If we assume equal probabilities for all characters, a
separate code for each character, and that there are 96
printable characters (the number on a standard keyboard)
then each character would take [log 96] = 7 bits.

bits/char

bits [log(96)| 7

entropy 4.5
Huffman Code (avg.) 4.7
Entropy (Groups of 8) 2.4
Asymptotically approaches: | 1.3
Compress 3.7
Gzip 2.7
BOA 2.0

4 L
LR

— 50 1
%1858/ TR N 1AL

Table 1: Information Content of the English Language

http://www.cs.cmu.edu/afs/cs/project/pscico-guyb/real\?vborld/www/compression.pdf
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M. Huffman 4h3 55151

& Giltn, EIRE AT

X al a2 a3 a4
P(X) 1/2  1/4 1/8 1/8
‘ /f% J%\ J‘,l%‘ .

H(x)= -1/2log,(1/2)-1/4log, (1/4)-(1/8log, (1/8)*2
= 1.75 bit/ £ 1%
® XM =Jo (Zitlgmbs)
al a2 a3 a4
0 10 110 111
L S SSNERSE
L= (1/2) *1+(1/4)*2+(1/8) *(3+3) = 1.75 bit/ 744
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