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1 ISO/IEC Guide 51:1999, definition 3.1

2 |EC 61508 Part 4 Definitions and abbreviations definition 3.1.11 freedom from unacceptable risk [ISO/IEC
Guide 51:1999, definition 3.1]

3 |EEE Std 1228—1994 — IEEE Standard for Software Safety Plans
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In marketing, the concept of wallet share is used as a way to maximize customer value
over the long term. Until now, most companies have set their marketing goal that maximize
their market share within the current market. However, in recent years, the wallet share
has been proposed as a marketing strategy concept. It is to allow a consumer to become
their customer on a long-term basis by expanding the total amount of money spent in the
wallet over the customer lifetime, even if there is partial losses generated in the short-term.
This is being used as a practical goal to achieve customer relationship management{CRM)

in most industries.

There has been many strategies for achieving customer relationship management,
however, in the software industry, a service SW, or Software-as-a-Service(SaaS) can be

a good method. Saa$ is a software billing model and distribution method that subsidizes

1535, 2R (2012), “71292] Cloud Computing AH|A EQII=0]| kS O|Xl= Cloud Computing

EX QOlo T3t ST SHRFALANSIEIX), 17(1), 11-136.

3 51, AXIHQ01), “FRAIZQ| MstdAlnt XEEkAlo] AH|Xte| MET0Ho| 0|X|l= & ZHSIAHT, 46(4),
21069-1095.
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software for a period of time. While, an enterprise installs the software on the company’s
mainframe server through the SI company in previous ways, the company purchases the
software and then it is connected through the internet in SaaS system. In the case of an
individual user, instead of purchasing a license and installing the software on a personal

computer or an IT device, the user is authorized to pay a product subscription fee through

the internet and use or access the product for a certain period of time.

Saa$S is an explosive growing market in recent years because it does not require an Sl
installation and its initial cost is low, and software upgrades continue to take advantage
of the installations method.* The core strategy of SaaS is to acquire customers and then
to increase the business size with the customers. Previously in the contract method, the
company would have to pay only when the cost-benefit of the software introduction is
clearly high due to a lot of SI cost and the IT infrastructure investment. In the case of SaaS,
on the other hand, the concept of fixed cost and maintenance cost disappears, and the
developer is responsible for post-purchase services, thereby reducing the financial and
psychological cost of the user. Because consumers buy services from the market, they
are interested in what services are on the market and how specific services can meet
their requirements. SaaS, therefore, has the advantaged to improve quality through post-
purchase services while reduce costs through software subscriptions. It is also effective for
participating private sectors in large-scale public development projects, as it has the effect

of hedging huge initial investment costs into service periods.

In terms of suppliers, SaaS is likely to increase profits as the relationship with customers
becomes longer. In contracts, even the customers with the longest relationship have a lot
of initial costs due to the new system installation, so it is difficult to expect any additional
profit from existing business relationships. SaaS, on the other hand, is a strategy to sell
to key customers with high preference for company products and to expand the market
to other target customers through increased brand values. In this process, as the initial
customers become accustomed to the company’s product, the customer support will
gradually decrease, and at the same time, profit will increase due to market expansion.
Since Saa$ is an online service, there is no difference in service offering according to the

regional scope, and it can be extended to overseas market with low investment cost since

4 Gartner forecasted 2018 Worldwide SaaS industry size of $ 55.1 bilion and domestic SaaS industry size
of 556 billion won.,
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it can sell the already constructed service to other customers equally. Saa$S is not just
a theoretically possible business model, it actually derives business performance. After
converting Creative Cloud to a subscription model in 2013, Adobe Systems increased its
Saa$ subscription revenue from 25% to 53%, and in the second half of 2017, it also showed
a 25% increase in revenue. At the same time, Citrix also recorded 32% revenue increase in

the Saa$S cloud service sector.

Saa$ is offered as a download service for individual users, but for business users mainly
offered as a cloud service. One of the research has shown that efficiency and economics
are important factors in the adoption of cloud computing services.® In other words, in order
for SaaS to be widely accepted in the market, it is necessary to consider various pricing
policies. Especially, in the private software market, the purpose of software use may be
quite different according to the user, so the introduction of various price system is required.
The price system provided to customers can be applied in various ways in terms of price
structure, such as purchasing a license, a fixed cost payment based on the number of
users, and a usage amount payment corresponding to the value of the actual service.
For individual users, it is possible to consider payments such as flat rate in periods and
usage rate.® SaaS vendors will need to develop a variety of billing models based on their
customers’ patterns and to use a billing system that can change billing methods back and

forth.

SaaS can be a new market expansion strategy that activate the private commercial
software market. It will reduce the initial cost for users and increase intimacy with software
in the long term. Also it will generate stable profits for the supplier in the long term. This
requires an in-depth approach to pricing and customer services. Indeed, it is the time to
explore practical strategies focusing on private companies for building and managing long-

term customer relationships.

5 Kim, Lee, and Park(2012), “A Study of Factors Affecting the Adoption of Cloud Computing,” The Journal
of Society for e-Business Studies, 17(1), 111—136.

6 Hur and Kim(2017), “The Effect of Restriction and Payment Types of Free Trial Software on Product
Purchase,” Korean Management Review, 46(4) 1069-1095.
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1 Open Source Initiative(https://opensource.org)
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2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
= QNX = Microsoft = Linux = Others

(O 1) RS AUZHQIHE AFOIMC] 2l5A S8 ol(SHEZ YHE 1 329%)

% &X : Global automotive infotainmnet market worth $40.17 billion by 2024, Autonomous Vechicle
Technology(https://www.autonomousvehicletech.com), Aug 2017.

— (MySQL) (T2 2)01A] = HI2k Z00] MySQLE A0 7 217194= B0 [Eftf]A
NABIO= 10051 %S BAEI0] XZIAIE 74 Al 7ks 571 2 M5 S Saf
RAHOR JjuEln QU= HEHQ! ZIHSWE 0| ZRMES 7|uo2 5o Ciefst

Z7HSW 7[Et HO[EfH0|A ZRHES0| IHEEIRAS

MySQL  58.7%

SQL Server  41.2%

PostgreSQL  32.9%

MongoDB  25.9%
SQLite  19.7%

Redis  18.0%
Elasticsearch  14.1%
MariaDB  13.4%

Oracle  1.1%

(A 2) 20181H0f| 7P 17|Q4= ClIO|E{H|O]A

% &% : Most popular databases in 2018 according to StackOverflow survey, EverSQL(https://www.eversal.
com), March 2018,
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(Apache AFH) 200001 Apache AFEHO| MIFEIon, 7122 A=20|=, HIM
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2 Tensorflow, https://www.tensorflow.org.
3 The State of Octoverse 2017, https://octoverse.github.com.
4 Openstack, https://www.openstack.org.
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Market size bilion U.S. dollars

2014 2015 2016 2017* 2018* 2019* 2020% 2021

(T 3) QEAEH M| AlE HY
% &% : OpenStack global market revenues from 2014 and 2021(in bilion U.S. dollar), Statista(https://www.
statista.com), 2018,
— (R%) 19922 FEIME @
HIHI0|E| 20| 7tsshEl S| == a2 210 &2 ZZHSWEA, SR R XHEHOIA GPL
i

A2HE X510 225t U ShE(Hadoop)tts HS0| 7H55HT MS =S,
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£ ojoje, otold HlojE((Mining Data), 2= X A7 G0/ & Cifet K9l
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(a3 4) CRANOI| S7HE! R 17 |X|9] 2=

% &x : CRAN now has 10,000 R packages. Here how to find the ones you need, Revolutions Blog (http://
blog.revolutionanalytics.com/), January 2017.

5 The R Project for Statistical Computing, https://www.r—project.org/
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% EX : Jake Flomenberg, The Rise of OPEN Innovation: The 3P’s for Building a Durable OPen Software
Company, Revolutions Blog (http://blog.revolutionanalytics.com/), February 2016.
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Open Source License Distribution 2017

Eclipse 1.0

BSD 2
MIT

Microsoft Public

Apache 2.0

(32! 6) 20174 BIHSW ALSH HHZ 18t

% &x : Open Source Licensing Trends: 2017 vs. 2016, Jake Flomenberg, Medium (https://medium.com),
April 2018,

- (GPL AIZH Z2) 5185 AIBHS BRst= Boswrt Sofol wat Arsioz
THSWel CHEER! ARRHR! GPL 20| HIES (17 7)%E Soi7kn 9lon ol

SIHSWE| MM 0| B7I=k= S7HSW TIate| HHHE 2 4~ U= tHEXR! Al

1



TREND

Black Duck OSS License Share : 1/2010-1/2017
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Microsoft Public License (MS—PL)
Mozilla Public License (MPL) 1.1

Code Product Open 1.02 License

BSD License 2.0

Artistic License (Perl)

Gnu General Public License (GPL) 3.0

Apache License 2.0

MIT License

Gnu General Public License (GPL) 2.0

Gnu lesser General Public License (LGPL) 2.1

License

(a3 7) 20101t 2017 SIHSW AFSH &82| M3t

% &X 1 Jono Bacon, The decline of GPL?, opensource.com(https://opensource.com), February 2017.
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The history of Oracle America, Inc. v. Google, Inc. (1)
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SE(Standard Edition)2} X} ME(Micro Edition)2 GPL(General Public License)2
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OIoqT12 1 2 e 2 ¢/7|0/C|ot ‘Oracle America, Inc. v. Google, Inc.'2| L1t Q2= Ate|
Lee H S Java historyAlO|EE 7|=2 5l Cto| XI=2E F|Ehet 2|8t 7oz, 2= KHHfe|
ee, Tyun Seung _ SEDE INEAIIXIS CR0, SANBZHSES CHS S0IM TS o™ Lch

Principal Researcher, SPRi https://en.wikipedia.org/wiki/Oracle_America,_Inc,_v._Google,_Inc.

hslee94@spri.kr http://oracle.com.edgesuite.net/timeline/java/
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T20t 2212 7t X} APIQ| B3 AL — (1)
|

= After the Java platform announced by Sun in 1995 became widespread in the SW industry, Sun
opened Java SE and Java ME as GPL licenses and focused its licensing business on Java ME
for mobile devices.

= After the Java license negotiation between Google and Sun since 2005 was finally broken,
Google developed and opened Android based on the Apache Harmony project under the
Apache license in 2007.

= |n 2009, Oracle got patents and copyrights for Java by acquiring Sun, and in 2010 filed a patent
and copyright infringement lawsuit against Google. In the first trial in 2012, the copyright
infringement of 37 Java APIs and the patent infringement were all dismissed.

= |n the first trial, the jury found that Google had infringed on the copyright related to the Java
API, but did not conclude whether it was fair use, whereas the trial judge Alsup determined
that the APIs were not copyrightable.

= The government may be able to intervene in terms of increasing consumer welfare, such
as capping the fluctuation prices of specific industries in response to the issues from the

consumer and firm perspectives.

| XiHle| SEFE| 22k22| H(Sun) l77tX]

e 1905 O|=22| M O0|ZZA|AEIR(Sun Microsystems, O[5t “A0l2t h7} ZtESH XiHt
(Java) ESHE2 7H2sH =2 TeKal AO| XL &1, o 2K L= EMZME
EXtE 4 Qe 822 Zz2OHMg &4 MECHE ‘Write Once, Run Anywhere' 2H=

—a
HelOR Q13 SWRIA| BBS WoriA Ha| ABHIAS

o Xt Z2MZ2 I Xttt =272 0], XpHp Zma], Xt 7He7|A|, A Z272HY
2folEef2|, 7|e RERIE| Z2OUMEE THE

— Ei=l= 7|71t 2H40] w2t 3 2 SR TR0, YRR PC E= AHKIE

CLHAO 2 SH= Standard Edition(0|5} ‘SE’), S 7|71 Micro Edition(0|5F ‘ME),

SEE 7|82 MHOIM SAfsh= Xt T2 JiHE 2[5 Fols+, 2MERE

59| 752 7}%! Enterprise Edition(0[5} EE )2 FE =

o Mo| et Xt E3HF0| 2| M0|HN, X EHES 3Hsto] =2 XIFE 018
57| Hot= THLXIES| SA2|7t =0t {1, W2 0]of| thEsH 1998 Java Community
Processete S DHE0{2 JSR(Java Specification Request)0|2h= XtHt S2HE0| 7|&X
HZEO| U™l CHASH O[sHE AR 2l7dg BHHSIKOL), Xt S8 2 S5t

MEIS 0| A% st

2 hitps://en.wikipedia.org/wiki/Java_Community_Process
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https://web.archive.org/web/20070310235103/http://www.sun.com/smi/Press/sunflash/1996—01/
sunflash,960123.10561.xml

5  Application Programming Interface?| £21Z. 2 HA(OS)0IM S8 Z2IHS e £+ JU=E HS
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6 2tk Connected Device Configuration, Connected Limited Device Configuration, Mobile Information
Device Profile2] Z¢/2te!
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A Declares package fava.lang
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if (X = Y refum X ;
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A Implementation, refuris & or
 Implementation, renens y
A Closes method

1 M Closes elass

(A 2) 1o HZAR0| MAISH XiH} API2| TEXQI 72X

x EX | HRHl EfEY

private static void rangeCheck(int arrayLen, int fromindex, int tolndex) {

if (fromindex ) tolndex)

throw new llegalArgumentException( “fromindex( *

“) ) tolndex( “ + tolndex+" )" );

if (fromindex € 0)

throw new ArrayindexOutOfBoundsException(fromindex);
if (tolndex ) arrayLen)

throw new ArrayindexOutOfBoundsException(tolndex);

+ fromindex +
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But the names are more than just names — they
are symbols in a command structure wherein
the commands take the form

java package.Class.method()

Each command calls into action a pre—assigned
function.

O|ch Xtdt HEO7t

java package.Class.method()

O] YEHE 7IXl= oM 252 BEE 7& Lhe
7|=01 siiEstct.

p

The overall name tree, of course, has creative
elements but it is also a precise command
structure — a utilitarian and functional set

of symbols, each to carry out a pre—assigned
function.

— 4= o—I— S
ORI, £ Hmst HYES TE, X 0f2| PE
S sdsts A8H0ID JISERl 7550

This command structure is a system or method
of operation under Section 102(b) of the
Copyright Act and, therefore, cannot be
copyrighted. Duplication of the command
structure is necessary for interoperability.
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Already Coming Multi-cloud, Upcoming Inter-cloud

m S ISR JIR0iAl 2atee Zio) Mejo] 22 wsls 2iE| 2ales 427t

° B716tn YU
FoH ® ZE| SASCE 5 2SSO SALEQl VIE ZaI9C 2 WY HOR OIAE
o b seor = O CiYE SRies= meis S B S 2E 22495 AR N8I
Senior Researcher, SPRi ol 7127t 8 AuE AR
hsy@spri.kr

= The demand of multi-cloud has been driven by a need for alternatives and options
:’MA among various cloud service.
—oT

= We can expect multi-cloud to evolve into the “inter-cloud”, “cloud of clouds”, in the

NS ES= )

PARK, Sang Soo
Deputy Director,
Public Procurement firms with collaboration capability in inter-clouds.

Service(PPS)

upcoming future.

= These market segmentation of various cloud will give an opportunity to new entrant
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Multi—Cloud is about enabling choices
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A Trend of Big Data in the financial industry
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= Big Data in the financial industry has a high potential value and ease of data
acquisition compared to other industries, and it can be used in all stages of the

°

otolA supply chain of the financial industry.

o= = Big data analysis using unstructured data in other countries is actively in use, but
AN ‘l\;i So due to the limitations of laws and regulations, Korea is limited in some industries
Researcher, SPRi such as card companies and insurance companies.

misoan@spri.kr
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Gender issues in software sector in the US and UK

b
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= |n the United States, the invitation of the male-biased speaker to the RSA Computer
Security Conference is a social issue, and it is an opportunity to point out the

°
ZIx{o] fundamental problem of gender discrimination against female engineers.

oty = The UK pointed out the seriousness of the gender ratio and the wage gap of
KIM :ung Min software engineers and emphasized the need for active efforts by the government
Researcher, SPRi and the media to solve this problem.

jungmink26@spri.kr
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Women of Infosec call bullsh*t on
RSA's claim it could only find one
female speaker

Rl QURSA conf found 14 in fhee days: aler only
Monica Lewinsky made RESA'S agenta
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With the advent of the 4th Industrial Revolution, software based automation and
connectivity have been maximized and innovative changes in existing industries and
employment environments are underway. New technologies and innovations bring a
variety of new industries and the growth of new industries is inevitably accompanied by the
demand for human resources with relevant skills. But if the supply of human resources
required in the market is lagged behind, it can be a major impediment to national growth
potential. This is why it is urgent to predict the supply and demand of human resources in

promising areas in the fourth industrial revolution.

In this study, artificial intelligence, cloud, big data, and augmented / virtual reality were
selected as promising areas in the fourth industrial revolution era. Then, forecast study
of demand and supply of new SW workforces over the next five years were conducted in
these areas. The results predict there will be a shortage of new workforce of 31,833 in
the four promising areas by 2022, which will lead to a gap in labor supply and demand. In
particular, it is expected that the shortage of higher level human resources of 7,268 for
artificial intelligence, 1,578 for cloud computing, 3,237 for big data, and 7,097 for AR/VR

rather than elementary and medium level.

Based on the outlook, it is essential to continuously push for SW training and fostering
human resources. In order to address the gap in supply and demand, development of
a demand-oriented curriculum and re-education of existing workforces are required.
Establishing a special graduate school to eliminate the mismatch of high-level human
resources can be considered as well. We hope that result of the research could provide
basic data to support growth of proming areas, establishment of mid-to-long-term national
policies for employment and education, build of professional development programs by

educational institutions, and selection of career paths for SW majors.
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The Role and Challenges of Software in Smart Factory
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With the development of ICT, smart factories are emerging and spreading around the
world, and their market growth is fast, with CAGR of 9.3% from 2017 to 2022. Korea's
economy is highly dependent on manufacturing, but its competitiveness is declining
due to various factors. In order to strengthen the manufacturing competitiveness and
o lead the fourth industrial revolution, the success of smart factories is necessary, and

the underlying software technology must be well integrated. However the approach to
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smart factories from the viewpoint of software technology is insufficient. Therefore from
the viewpoint of software technology, | analyze trends and policy to propose a policy

direction.

The Smart Factory is a factory that converges ICT such as ABCI(Al, Big data, Cloud, loT) and
CPS(Cyber Physical Systems) and manufacturing technologies to enhance productivity and
profitability by integrating manufacturing processes. Software is an integral part of building
a smart factory, and software allows flexibility, intelligence, real-time, connectivity, and

reliability.

| have summarized domestic and overseas policies, market size, and examples related
to smart factories and have analyzed the technologies applied to smart factories from
the viewpoint of software. In Korea, there is insufficient awareness of the importance
of software in smart factories, and there is a lack of technology related to smart
factories, lack of basic software technology, and lack of experts, It was identified as

vulnerable.

Therefore, in order to succeed in Korea's smart factory, it is necessary to change the
basic perception that it is not simply a process automation of the manufacturing industry
but a new type of factory that is led by software. To achieve this, it is important to acquire
the necessary level of software related to a smart factory rather than to build a large
number of smart factories. To this end, effective policies are needed to overcome software

vulnerabilities.

Software policy direction for the success of smart factories should clarify policy
objectives, policy tasks and implementation system under a priority of comprehensive
viewpoint, and strategic implementation is necessary. The policy goal should be to
raise the national software capacity to top class within the shortest period to secure
competitiveness of our manufacturing industry. The key challenges for this are the
development of software technology, the development of human resources, and the
enhancement of software companies’ competitiveness. It is essential to cooperate with
the relevant ministries in the smart factory implementation system and to strategically
promote the construction of smart factories according to the domestic manufacturing

situation.
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Leading Nation's Future Strategy through Research on Software Policy

0|2H4t Vision
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Software Policy Platform contributing to the public happiness and future society

— sl 71X CoreValues -

=/

M2 Crdd

Expertise Diversity
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7245t ATEQO] Ae] el S4
To build a fair Ecosystem for Software Industry
AZE 0| SBIS S5 ALl Bl
To innovate a Society through Software Convergence
=7t AZEQ0 SA AA Q| D=3t
To advance the National Software Statistics System
HEE AZER) 0 Y A7 SHE =
To establish an Open Research Platform for Software Policy

ATEQof7yAHoI 1A
Software Policy & Research Institute
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Software Policy & Research Institute
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£l HIL Research Areas
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Policy Research to foster a healthy software industry ecosystem
- 20| URfa|E HETH ATEQY0 BB T

= o=0

Policy Research to create good quality jobs in Software Convergence

- Ojaf AZEY o] QIR R FMT

Policy Research to develop future human resources in software fields

« ATEQ 0| E7{| BA AIAL QI B2 KEHOITL

Policy Research to analyze, produce and utilize statistics on software

» ATEQ0| AR WZ U 7|8 ot

Policy Research to discover and plan new software enterprises

Ht71L= Publications

| SHA} Events

+ Olfy 2|ZE / QINOIE 2|ZE
Issue Report / Insight Report

« EUSWELIALS] / SWAtY SAIE
Monthly Software-Oriented Society

* SWAH HIZHE TN
White Paper of Korea Software Industry

« AETM

Research Report

+ SPRi =&
SPRi Forum
* SPRi Spring / Fall Conference
SPRi Spring / Fall Conference
o SWAH T ZAmHA
Conference on Software Industry Outlook
 SWORH x| ZAmBA

International Conference on Software Safety
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Future job prospects(KEIS)
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Trends in international agreement on software(KATP)

* 37HSW izt EA(0SSF)

Analysis of open-source software trend(OSSF)
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