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Introduction

Snapshot only: Too much has happened!
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Source: Dr Jeffrey Reilly, Over the Horizon: The Multi-domain Operational Strategist (MDOS)
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Value of ICT in New Zealand

Relative size by GDP of sectors captured by OECD definition of ICT
NZs: millions, 2013

Telecommunications 53,467mM

Computer

IT services (other) is mainly

IT services — other 5735m _ -
data storage, web hosting
and hire of electronic goods
and equipment.

IT wholesaling 5383Im

ICT manufacturing . 5381m

11967< NZD1B, Approaching NZD10B today
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ICT as a Driver of Productivity
Improvement and Economic Growth
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- Not a simple relationship, but observed by many
commentators through Digital Transformation
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Pre 1960s: When Telephony Density
Mattered

::::f:::: r:-::l::u the LM Ericsson prodiuct best known to the general TABLE 11. TELEPHONE DENS'TY
Selected countries and world total.

ilic Jas ahways been the telephone. From 111 on, this was made in black

hr‘.:'q.rh:ﬁ'. 4 thermp-setting nesin namaed after the chemist LH. Backeland
a Belglan working in the US. The dsign and styling Number of telephones per
100 population.

wene the result of work al LMEs Norwegian sub-
1930 1950 1970

sidiary, Elektrisk Bureau, Not only was the styling
new. the circuitry, was. based on extensive new
B it s s ihuticine e
USA 16 27 56
Sweden 8 23 54
10 18 44
14 20 44
10 16 32
8 13 30
7 13 28
4 10 25
2 3 7
ires for 1970, we get a picture

of the telephone
ook place.

sson 100 years', vol. Il

formier for the first tomee.

The new telephone was fully on a level with the
pesst forrign designs, and with its practical con-
struction and advanced external form it sel a
standard in the industry for many years o oo
It was adopted by Televerket and the British Fost
Office, among other administrations

The desk set was the instrument most com
monly in use, but a full range of different types
fior different uses was soon available: a wall-set
a 2-line set, a set with built-in amplifier, a house

exchange telephore, and so on.
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il o e AUSE, SO LR ENIAC, J. Presper Eckert

1936-38 USRS, LA and John Mauchly, 1943-46

- § o

—= @ Whirlwind

== = = | machine, 1955,
By first digital
computer

£ with magnetic
| core RAM

EDSAC, first stored program
electronic computer, 1949.

Source: Computer Hope, When was the first computer invented? 27 June 2017
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Mainframes: “IBM and the Seven
Dwarfs”

Burroughs
UNIVAC
NCR
Control Data
Honeywell

| General Electric
1962: NCR 315 Data RCA
Processing System

1971: Burroughs B6700 mainframe 1972: Honeywell Bull DPS 8/47 mainframe
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Core Memory with a Modern Flash SD
Card on Top
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Supercomputers .
160 MegaFlops in 1976 P
to 500 Petaflops in 2017 '

1964: The CDC 6600,
designed by Seymour
Cray, was the first
"super computer"

1975: The Cray-1 was
a supercomputer
marketed by Cray

Research source: British
Museum

K
r;]

N > - “'.‘ = : _ —
2017: The Cray XC50 supercomputer purchased by NeSI
- 72nd on Top 500 rankings Source: Rob O’Neil, Reseller News, 12 June 2017
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1970: Intel 1103
Dynamic Random

Access Memory
DRAM chip

1973: The IBM
Winchester Disk
Model 3040

17/11/2017

An Intel 8008

1971: Intel 4004, the first 1972: Intel 8008,
microprocessor chip Intel’'s second

e AR T microprocessor chip
/ ?,‘ _’_ el :'__ _‘- :, ! . |

1978: Intel
8086 CPU die
image

1982: Intel 80286 16 bit
CPU simplified
microarchitecture
Source: Computing History Displays, University of Auckland and Wikipeadia.
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The Evolution of
the PC

Source: Display in the British 1982: Commodore 64: “The best
Museum of Science and Technology selling computer in history”
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Apple vs IBM

el
BIACE  MICROFEOCESSON TR

T BYTES RAM
APPLE Computer Company * 770 Welch Rd., Palo Alto, CA 94304 » (415) 326-4248
ut A 157 CACLEN 1 0n wOuwY Cake WTERFACE AG

1976: 1980:
Apple 1 Apple Il

2008:
MacBook Air

1975: 1981: 1995: IBM 2017: Lenovo
IBM 5100 IBM PC Thinkpad 701c Legend Y520
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Microwave Radio

d 1959: Wellington-Auckland AMR
system commissioned, carrying 600
simultaneous voice calls

d 1976: Substantial upgrade of
Analogue microwave routes
throughout New Zealand

d 1979: Nelson-Greymouth AMR System

d 1984: The first Wellington-Auckland EERESRSpREiie. & o o
DMR system commissioned, using ® o & 0|0 o o o
140Mbps per carrier ®* o ¢ o |0 o o o

d 1986: By YE 541 Digital TX/RX ® & & oo o o o
systems had been deployed ® ¢ & o0 o o o

d 2000: All AMR and most DMR long * o o ¢|o o o o
haul systems decommissioned * 6 & oo o o @

s & » o' o o »

)]
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Fibre Optic Transmission

1983: First fibre optic cable
system installed

1985: 620Mbps fibre optic cable
systems in widespread use

1988: Telecom installs large
capacity fibre optic systems in
CBDs

1996: Telecom installs First Media
Fibre to the Premise

2004: 10Gbps DWDM systems
deployed

2007: Telecom deploys Fibre to
the Node

2011: UFB deployment
commences

40 virtual hi; channels per physical fiber
Expanding capacity of an OC-48 ring from 2.5 10 100 Gbps
2014: 100Gbps DWDM OTN
u p WDM is used on fiber optics to increase the capacity of a single fiber

I

What is WDM?

WDM = Wavelength Division Multiplexing

17/11/2017 Milner Consulting Limited Fwonnsrii%ecu
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Ultrafast Broadband: 87% FTTP by 2022

— —%

; =
Yo g Crown Fibre Holdings

SOUTH ISLAND

INITIATIVES 1& 2

 w.. NORTHISLAND

Temple View

NEW ZEALAND PARTNERS:




Rural Broadband and Mobile Black
R Spots
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Submarine Cables Connecting NZ to
the World

In 1976 the Tasman 1 cable was
commissioned

. ANZCAN

Sydney Morning submarine

Herald cable system

December commissioned

1963: CQMPAQ in 1984 (1380

Submarine telephone

cable is oL ' | '
circuits)s :

commissioned History oftle?:t::itic SO CI'OS.S (?able :

(76 telephone Cable an<_j Updersea System commissioned in
Communications 2000 - Capacity 12Tbps.

circuits)
17/11/2017 Milner Consulting |_imited 20



Warkworth Satellite Earth Station

Commissioned in 1971

1982:
Warkworth 1
Antenna and

Control
st 111 \\m Console

I
e vy
Tt

Warkworth
SES in
1990 and
2016
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1986: “"Satellite Man off to the USA”
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Cellular Mobile Technology

Traffic speed will be 10,000 times faster in 30 years

(bps)
TG =
&y =
100M—
10MF J.-"" Capacity increased
by introducing
(still image o OFDMA & MIMO
IM [~ E-Mail (e 3G (IMT-
Packet a2 ” 2000) A New Generation
i /' Capacity increased
g '/"' by transition from Comes
S ' TDMA to CDMA Every 10 Years
10k r e 2G (Digital Based)
— [ i -
1980 1990 2000 2010 2020 (year)

5G: The Fifth Generation mobile Communications Systems

23
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Evolution of the Mobile Phone

1999: Nokia 9110 2007: Apple iPhone 1
1999: Ericsson T28

1984: Dyna
TAC 8000X

2000: Ericsson R380 WAP Phone

2017: Samsung S8
17/11/2017 Milner Consulting |_imited 24
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Source: Keith Newman, Connecting the Clouds: Internet in New Zealand, May 2008

Genesis of the Internet.in NZ

1975: First KiwiNet link
1976: VicNet established
1985: John Houlker O
established dot.nz domain " *
1986: Gateway - US | &
Computer Science . [~
Network and UnlverS|ty,
Waikato

1986: Battle of the
protocols OSI X.25 and *
TCP/IP emerged in NZ G
1987: John Hine

published “"Research
Networks in New Zealand”

L i
iR :

(1T % .

k.\)s F1

DAL 205 i gk 207 205

o7 20f 23d1§e
47.205. 240,155
L3 | CH LR R ] 7.2
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The Internet Emerges in NZ

d 1987: Murray Milner led the
Advanced Technology Group C o U
from Stanford University the intesnet Il Hew Leniany

d 1989: First permanent circuit
via ANZCAN

d 1990: 14.4kbps satellite link
established between Waikato
and San Francisco

d 1994: ihug was launched by
brothers Nick Wood and Tim
Wood

d 1996: Telecom launches Xtra
Internet access service -

0 2017: More than 95% of NZers [V Suttilie i
connected ' Nl

17/11/2017 Milner Consulting |_imited 26




Early Government

O 1961:

DSIR Elliot 503

O 1961:

Computing

NZ Treasury IBM 650 and

Ministry of Defence Sperry Univac

1100/62

0 1969:
0 1970:
0 1972:
SSC
d 1975:
O 1976:

computers

1978:
1982:
1982:

U OO

Data Centre

17/11/2017

Nine government agencies
Government Computer Centre in DIA
Computer Services Division (CSD) of

CSD running 5 large computer centres
DSIR network of PDP-11 mini

ICL 2980 mainframe
Wanganui Computer Centre bombing B¥
IBM 3081 Computer in Cumberland

Milner Consulting Limited ' "



ICT in Healthcare

B | s | 1985:
- ? ' MRI
2015:
Hospital
Room =

2015:
Remote .
Diagnostics Q H/
., Dialysis [ ;5,3;25-‘&‘ N
/‘/ e — — |
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CITYLINK|

Local Government Initiatives

d 1986: Richard Naylor
established CityNet for WCC

d 1990: Wellington metropolitan
area fibre network known as
CityLink was launched using
Ethernet

d 1991: CityNet was opened to
public access

J 1995: CItYNEt had over 3000 Westpac Stadium Wi-Fi Usage | soen |
Uusers | Pakistan0DI | —LE
d 1997: CityLink established as stuaco \| 1

Traffic (GBytes)
I‘l
Duration (Hours)

a private company

d 2009: CityLink Acquired by
TeamTalk

17/11/2017 Milner Consulting |_imited 29



Early Academic Computing

d 1962: University of Canterbury
IBM 1620

d 1963: IBM 360 series computers
in Universities

d 1971: Vice Chancellor’s
Committee purchases of five
Burroughs B6700 mainframes

d 1980: Approx. 100 computers in
secondary schools

d 1981: Wellington Polytech
develops Amber Pegasus

d 1984: 1282 microcomputers
purchased by schools

d 1985: 95% of secondary schools
had at least one microcomputer

17/11/2017 Milner Consulting |_imited



Early Business Computing

d 1961: IBM 650 at Griffins Biscuit
factory

d 1969: Databank computer centre

d 1972: Largest IBM System 3
installation in NZ at Waikato Savings
Bank

d 1972: 200 business computers in
operation

d 1982: First twin floppy IBM PCs
supplied to AirNZ

d 1982: New World installed first IBM
3680 Point of Sales system

d 1983: IBM Personal Computers
launched for business

d 1983: AMP’s System 360 is de-

commissioned
17/11/2017 Milner Consulting |_imited




60 years of IBM in NZ

The Good, the Bad and the Ugly

1962: IBM1620

1964: IBM 360
17/11/2017

G002 7N U 50eed 06 Duriesps)

M Iner Consul’cmg lelt&

with At M2 {1hun NAC) begins. Fi

s drned branch of 1BM i W
paralion, Haold Franke | i ordsr o insall in N2
ing director, AMP
first customer with instaltation of 421 unit
Geneea| Motor: e
atkation of 421 wnit [m.i.ld.

programing — aimed gt small- medium
Dizsmasses.

st on the Turmo in Wellsigton
it bry Priane: Mirnister Keith

Waw Zealand awarded Dest overall

mrlr.unlllr in Hl( 1BM K

Architecture announced.

preetucee an 1B casds [mutsciisod
o 1A e pland 1974

| L — P o
golfball typewrier. 4 Lot bessomen T managing

dirni:lar.

wes = 1975 b s

1M N2 amgiees o bty

1976 1990

Govermmant doubies ‘-mmnuh:m!d i ||-
M Aus

first pusbomsr shipmant).

]
Mﬁuu jal dfisk i N2

LK, IBM: mld N F‘MU ign I‘Jl
Leeming k becomes first

BM neauleis | iz Dvalpmant Cor

1996

Fomafion of IEM (ol Services
oot 1 Nev Feadard, B0 atquies

VimalAge 2000 announced (o baip
catlons Y2K-

Introduced. B4 NZ's
i,

2001

T80 acquires Infurmix soltware

it NE
et

Cansil r||| Servl

2004

IHM m:lmsuumwwmw imite
W

Nesw hmlhlrmmnw

2008




The Birth, Life and Death of Digital

Equment Corporation
1957: Founded in California

1998: Became Compagq = LIVEFREE QR DIE" |
2002: Purchased by Hewlett

UNIX
DIGITAL EQUIPMENT L J
CORPORATION (NEW ZEALAND)

LIMITED

1971: Incorporated

1962: DEC PDP-1 1999: Dissolved

[ O = e | K

1965: The first :
DEC PDP-8

1969: PDP-11
17/11/2017 Milner Consulting |_imited 33



1966: First HP2116
1969: First HP 2116 at UoA

1977: HP9845A
17/11/2017

1968: HP9100A

THENEW S T

HP-21

SCIENTIFIC POCKET

1972: HP-35 1980: HP-85
1975: HP-21
Milner Consulting | imited 34
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And Many More

UNISYS

Background

i LS 1971: Burroughs in NZ e __ _____________

1986: Merger of
Burroughs and Sperry

2017: 55 years of Fujitsu
in NZ

1977: Established
1983: NZ Dairy Company
1995: Prominence in NZ

1974: Tandem Computers
1983: Non-stop system

1991: Telecom IN 1976: Wang NZ Ltd
1997: Acquired by 1987: Telecom DAS 1972: Established
Compaqg 1997: Delisted 1977: NZ Office

17/11/2017 Milner Consulting | _imited 1995: Telecom 35
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Datacom DMACOM

1965: Computer Bureau Ltd (CBL)

founded by Bernard Battersby and COMpUTEp

Paul Hargreaves in Christchurch using SERVICES LTD.
ICL 1902 mainframe

1970: Acquisition of Fletcher
Computer Bureau New Zealand Post @

1984: Changed name to Datacom
1989: CBL Merger with CCL

1992: Merger with IT department of
NZ Post |

2011: Datacom launches VMware
Cloud

opens

2013: The company acquires IP and | !
assets from XcitelLogic |

2016: NZD1B revenue year

17/11/2017 Milner Consulting |_imited 36



Databank Systems Ltd

d 1967: Established by a
consortium of banks led by
Gordon Hogg

1969:Money Transfer Services
(MTS) introduced

1974: Chequing accounts
introduced

1979: Databank servicing
more than 1,200 banking
offices

1980s: Rapid introduction of
ATMs and EFTPOS
1984:Banking deregulation

1989: Inter-company
transactions must carry GST

1 1994: Databank sold to EDS
17/11/2017

d
d
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s "k

R ANZ

Westpac National BNZ ANZ
NEW ZEALAND
PAYMENT SYSTEM
ot Reserve Bank of New Zealand
level 2 ]
Clearing banks for:
Ehoryios Trading Banks
Electronic banking e 1 a2\
Automatic ANT, RN e | \ 1/}
Biar:réleggitfcmdits ANZ BNZ National Westpac
SHEPOS Private savings banks
Trading bank Databank Processin :
credit cards 9 “":"‘"d by trading banks
level 3 |
Other Financial Institutions
i e Other
rom JE RSN H T 1T [ e ) 2 e
37
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1987:
1987:
1989:
1989:
1990:
1991:
1996:
1999:
1999:
2000:
2000:
2005:
2006:
2011.:

17/11/2017

Telecom New Zealand Telecom

NEW ZEALAND

Telecom Corporation of New Zealand

District Accounting System (DAS)

Telecom ICMS development commences

AMPS analogue cellular system introduced

Telecom New Zealand privatized

DAS capability was consolidated to Hamilton

Telecom launches Xtra ISP Spark
Jetstream ADSL launched New Zealand
Outsourcing agreement signed with EDS

Southern Cross Cable project completed

CDMA cellular network launched
Major upgrade of billing systems @) Chorus
Operational Separation
Structural Separation into Chorus and Spark
Milner Consulting |_imited
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VVodafone NZ Ltd

® ® Ourmobile covers 4G covers over 4G roaming to over Rural coverage to

R 98.5% )‘94% @100 @A 275k

of Kiwis of Kiwis destinations homes

O 1998: Acquired Bellsouth’s 65% stake in
BellSouth New Zealand

d 1999: Purchased the remaining 35%
stake owned by Singapore Technologies
Telemedia.

0 2000: Owner of radio spectrum
management rights in the 900, 1800 MHz
ranges, the 1.9, and 2.1 GHz ranges

0 2012: Purchased TelstraClear, making it
NZ's second largest ISP

0 2013: Launched their LTE network which
is currently available in 54 centres

d 2016: Completed RBI1 rollout e
17/11/2017 Milner Consulting |_imited 39




Many Other Telcos

Wireless Retail
. Wholesale
Internet Service .
. . Service
Service Providers .
: Providers
Providers )
kordia 2’
j — ; N2

gisborne.net.nz ¢ MqRep ablic

ultrafast

ey =

DERIMO - VIICUS @ orcon T

CONNECTING TARANAKI

wizwireles.

rural broadband

= 3
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trade /@

2003 Trade Me Motors launched

2006 Trade Me Jobs launched

2010 iPhone app launched

2014 50% of all Trade Me sessions are via a mobile device

NZs Own Social Media Giant
1999 Trade Me established by Sam Morgan

2000 Success fees introduced

2004 NZ's fastest-growing company in 'Deloitte Fast 50'

2005 Trade Me Property launched

2006 Sale to Fairfax for NZ$700 million

2008 1 million concurrent listings achieved

2011 1 million members logging in each month

2012 Trade Me listed as a public company - onto the NZX 50 Index
2015 1 billionth listing goes live

2017 Launched Buyer Protection

I I I Iy Iy Iy Iy Iy N Ny

Source: https://www.trademe.co.nz/about-trade-me/our-story
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Xero Highlights
d 1986: Xero Limited was officially formed Xe r®

in Wellington
O By Rod Drury and his personal accountant

2007: IPO on NzZX for NZD150m
2008: Entered Australian and UK markets

2009: Raised NZD23M private funding from P OT—
Craig Winkler

2011: Entered the United States market —
2012: Public Listing on ASX 220 I T

2013: Raised > NZD230M from private
investors

d 2014: Chris Liddell announced new Chairman
d 2015: Best accounting software in the K

Cloudswave Awards R .
d 2016: Announced a partnering agreement ‘ o s
with PayPal

U0 0O

D00
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Some More Large NZ ICT Companies

4 EAGLE
TECHNOLOGY

1969: Trevor and Corallie Eagle 1978: Jade Software Corporation Limited
founded Eagle Tephnology founded by Gill Simpson in Christchurch
_2017: World qudlng sys.tems - Based on LINC adopted by Burroughs
integration and information 2017: Designs, builds, and markets
Management company software products and services for

businesses worldwide

ORION"

HEALTH
1993: Orion Health founded by lan
1993: Solnet Technologies McCrae
2003: Solnet Solutions 2017: Integrated healthcare and precision

2017: Digital transformation specialists medicine solutions

17/11/2017 Milner Consulting |_imited 43



Many Other Innovative NZ ICT
Companies

0 4RF tait goltius

hdfmon;f F'I'O'nde & optimation

analytics

ANIMATION &<

RESEARCHLTD

n'arml.
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And all the Usual Multinationals

NOKIA SONY

NEC \Orchestrating = brighter world

HUAWEI

_ & Microsoft
Panasonic

0
TOSHIBA 7
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Gordon Hogg

and
Databank Dick and Sir Angus Tait

CallPlus and Tait
Sir Neville Jordan and Electronics

Marine Air Systems

Trevor Eagle Dame Margaret Bazley

and Eagle and Public Service -
Technolo%ies Troughton and Sir Gilmore Simpson

Telecom Rl/ﬁ
17/11/2017 Iner Consulting |_imited and Jade 46



Many Successes and a Few failures

NZ Herald - 30 June 2000
$1.4m bill to bury Incis project

New Zealand Herald - 18/12/2013
Taxpayers' Union Uncovers Massive

IT Screw Up Within DOC

The National Property and Land
Information System (NaPALIS) initiated two
years ago ... $5.6 million project was
completed several months late and failed
to function

Dominion Post - 21 April 2015

The Ministry of Justice has been left
red-faced after a software programme
aimed at modernising courts was scrapped
at a cost of almost $7 million to the
taxpayer.

2011: About 200,000

newspaper subscribers in four
New Zealand cities missed out on
their morning papers after a
computer glitch stopped the presses

2015: Novapay
NZD225m to date

17/11/2017 Milner Consulting |_imited 47



Why Large ICT Projects Fail?

 Lack of good governance, poor leadership

 Lack of expertise, skill, experience

- Poor standards compliance

 Poorly defined objectives

 Unrealistic timeframes and costings

d Too long in define and design (no early outcomes)
 Proprietary technology (less so now?)

 Rapidly changing tech. and trying to stay current
 Changing business priorities and marketplace

17/11/2017 Milner Consulting |_imited 48



Best Practice Supported by IEEE

d Institute of Electrical and
Electronic Engineers for more
than 150 years

 Region 10 (Asia-Pacific) for 50
years

 Since 1999 in the Central
Region

[ Collaboration with Engineering

New Zealand and Institute of
Engineering and Technology

d Working with Academics and
Industry

o 0 908pM ﬁ
b oy | ‘;»;.
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Most Visible Through
Standards

d Develoing standards for ICT for over 40 years

d IEEE-260-1978: Standard Letter Symbols for Units of
Measurement (now 260.1-2004)

O IEEE-488-1978: Standard Digital Interface for Programmable
Instrumentation, IEEE-488-1978 (now 488.1)

O IEEE-802.1-1992: Standards for LAN/MAN bridging and
management and remote media access control (MAC) bridging

O IEEE-802.11-1997: Standards for Wireless Networking — WiFi

O IEEE-1003-1997: UNIX compatibility programming standard -
POSIX

O IEEE-P1363-2000: Standards for Public Key Cryptography

O IEEE-1906.1-2015: Recommended Practice for Nanoscale and
Molecular Communication Framework
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Conclusions

d New Zealand has a rich history in ICT for more
than 50 years

 Technology has evolved dramatically over this
period

d We now have computers in our pockets that are 1000s of
times more powerful than those that filled rooms in the
1960s

d Offers a vast array of opportunity

J We have seen the best and the worst that ICT can
bring to society

J Some notable personalities have emerged over the
years

 Best practice supported by IEEE over more than
100 years and 50 years in Region 10
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Thanks for Your
Attention

Questions? "

Boxtree, 1997

GOVERNMENT STATISTICS
SHOW THAT OFFICE PRO-
DUCTIVITY WENT DOWN
AS COMPUTERS BECAME
: WIDELY USED.

IT ONLY T0O
SO 1 WROTE A T ONLY TOOK A
MONTH, BUT IT
LITTLE SOFTWARE
PRODUCED SOME
PROGRAN TOTEST IMPRESSIVE DATA.
THAT CONCLUSION

BUT I DIDN'T
BELIEVE IT.

em:w-ar-v-’r‘ﬂ'v"‘"

50, IT SEEMS THE
GOVERNMENT WAS
RIGHT; COMPUTERS
ARE TO BLAME FOR
THE DECLINE IN
PRODUCTIVITY.

BUT BEFORE I COULD
PRINT, MY COMPUTER
CRASHED AND I DIDN'T
RAVE BACKUP COPIES.

DO YOU THINK THE
EMPLOYEES COULD BE
PARTLY RESPONSIBLET

IN FACT, IT WAS SO
IMPRESSIVE IT TOOK
A WEEK TO FIGURE
OUT HOW TO PRINTIT.

\

B S

SURE, FIND
A SCAPEGOAT.

JAdms Ehail: SCOTTADAMS®AOL .COH
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