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Fig. 2. The ERMA Mark | hierarchical structure

Fig. 3. Records storage and amangement
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IMS DB is organized hierarchically
- Optimizes storage and retrieval
- Ensures integrity and recovery
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predefined relationships
providing for high speed

data access

1970

IMS

1980

& EEFN AR Y

1990

T

2000

2010

2019



I\NTERES | XREURE

1950

1960 1970 1980 1990 2000 2010 2019
— *}? KEEURE)
= s B REURE
PARTS SUPPLIERS PRICES
B %/J = PARTNO NAME SUPPNO NAME PARTNO SUPPNO PRICE
=

== P107 Bolt S51 Acme P107 ss1 .59

& =/ e P113 Nut S57 Ajax P107 S57 .65
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Fig. 1(b). A Relational Database.
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: Object-Oriented Model
; Object 1: Maintenance Report  Object 1 Instance
Date 01-12-01
—>| Activity Code 24
& =l sl Route No. 95
o= Xj%’,kﬁ;& ’E Daily Production 25
= A Equipment Hours 6.0
N Labor Hours 6.0
Object 2: Maintenance Activity
>| Activity Code

Activity Name

Production Unit

Average Daily Production Rate
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XMLEWEZE

[V | PO | P —
e PN | I |
E moe | mow s — AT ding="utf-g" 7
E il mowon <?xml version="1.0" encoding="u (p
it ne s o - «<Customers>
O AT B - <Customer CustomerID="AROUT">
<Companyhame=Around the Horn</CompanyName:
e <ContactMame=Thomas Hardy</ContactName:
— bject 1: Mairtenance Report  Object 1 Instance
© - o128t <Address>=120 Hanover Sq.</Address>
=L il ot i : ;
=g=\ym oo | |25 <City=London</City>
- \ /= Equipment Hours | 60
=g = Ghriors o <PostalCode>WA1 1DP</PostalCodex
iy : Maintenance Activity
= =]

[T <Country=UK</Country>
e P </Customer:

- <Customer CustomerlD="CHOPS">
<CompanyName>=Chop-suey Chinese</CompanyName:z
<ContactName=Yang Wang</ContactName:=
<Address=Hauptstr. 29</4ddress>
<City>=Bern</City>
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3 M5 D8 i rgarized hirarchically PARTS SUPPLIERS PRICES <7xml version="1.0" encoding="utf-8" 7>
Optmaes srage ad o Wik
- Ensures ety and ecovey PARTNO NV | [ supPo  NAwE | | paRTiO  supeNO  PRICE T TR ARGLTS
3 o7 ot s kmo || oo s s the Horn</
o 1 EN
shes - 2
- oo o hh oeed s o S Ao || s B <Address>120 Hanover 8q.</Address>
=L wan ) & s . <City>London</City>
= pi2 87 528 <PostalCode>WA1 1DP</PostalCodes
.= P2 s 0w <Country>UK</Country>
e </Customer>
‘Fig. 1(b). A Relational Database. - <Customer CustomerID="CHOPS">
Chinese</(

<ContactName>Yang Wangs/Contactiames
<address>Hauptstr. 29</Address>
<City>Bern</City>

Object-Oriented Model

Object 1: Maintenance Report Object 1 stance

‘Average Dally Production Rate.
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Object-Oriented Model

Object 1: Maintenance Report Object 1 stance

‘Average Dally Production Rate.
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<24l version="1.0" encoding="utf-g" 7>

- <Customers>
- <Customer CustomerlD="AROUT">
the Horn</
Hardy</

<address>120 Hanover Sq.</Address>
<City>London</City>
<PostalCode>WA1 1DP</PostalCode>
<Country>UK</Country>

</Customers>
- <Customer CustomerlD="CHOPS">
Chinese</t

<ContactNames>Yang Wang</Contacthames
<address>Hauptstr. 20</Address>,
<City>Bern</City>
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Fig.1(5. A Relationa Databsse.

PRICES
PARTNO  NAME | | SUPPNO  NAME | | PARTNO  SUPPNO  PRICE
P07 Bot 51 Acmo PoT s 5
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Pi2s  Serew s Amco P ss 2
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Pz ST 525
Pz S8 1000

<tum version="

<Customers>

- <Customer Customerlo="AROUT">
<CompanyName>

0 encoding="utf-8" >

Around the Hom</Companytiame>

<Country>UK</Cauntry>
</Customer>

- <Customer CustomerlD="CHOPS">

y Chinese</t
<ContactName>Yang Wang</Contactiame>
<addrese>Hauptstr. 20</Addrese>
<City>Berne/City>
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SR SG vs. EBUEEE
CODSAL vs. XZHIEE
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SR SF vs. EUERE
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2008 : MapReduce A KXELE

{E—FrEdEANEIRT , MapReduce 22— XEIE.

o 121\ ( Schema ) RBME
o SCIMERE AL iEF Access Method
o SAKIENESIRBME

Google NER2011EMEMR , 2015FEAFHE
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Hadoop thizEsaLis , R trEEiEH1n

e Hadoop &\ A& : HDFS/MR/Hive/Hbase

e Hadoop RERARMARICLEITIRT ( Gartner 2017 )
o 70%HIHadoopEPERILKBR ( BEREME , EERE )
e Strata+Hadoop - Strata (2018 &)

e Cloudera : 75% BY Hadoop iz& SQL iz,

e Facebook: 95+% Hive

e Spark : SparkQL 70%
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Hadoop ThizEsaLhis , AMmEE XM hiaREits

Figure 1. Vendors’ Product Scores for Traditional Data Warehouse Use Case Figure 2. Vendors’ Product Scores for Real-Time Data Warehouse Use Case

[ ] G re e n p I u l | I é Product or Service Scores for Traditional Data Warehouse Product or Service Scores for Real-Time Data Warehouse

I*H Fg %: Teradata . : Teradata I O A : /1
- Oracle (Oracle Exadata) --- 3.54 SAP (SAP HANA) __- 3.55

° E"i]—'— |:|:| I]&_H’\J Pivotal (Pivotal Greenplum) I : Google (BigQuery) I : 5
SAP (SAP HANA) | | EES Oracle (Oracle Exadata) | | BEY
J:F;\)?}_“—Z DDD Google (BigQuery) | | | B4 Pivotal (Pivotal Greenplum) | | e
= - \/ \ N N Micro Focus (Vertica) -. 3.26 1BM (Dbz.) --.3-29
° %HT_I-D *)—1: Q)ﬁiﬁk GBase (GBase 8a) | | EFR MarkLogic [ | | ER®
IBM (Db2) | | | EFA Micro Focus (Vertica) --. 3.22
jﬂ Fg #5”% m Snowflake =i Snowflake [ | | E
Amazon Web Services (Amazon Redshift) | N | NN =1 Alibaba Cloud (MaxCompute) I :
Microsoft (Azure SQL Data Warehouse) --I 315 Neodj --I 312
Alibaba Cloud (MaxCompute) I : o Microsoft (Azure SQL Data Warehouse) -_I 3mn
Huawei (FusionInsight Big Data) --| 3.03 Amazon Web Services (Amazon Redshift) --I 3.09
MarkLogic - 3.01 MapR Technologies (MapR Data Platform) -l 3.06
MapR Technologies (MapR Data Platform) [ | [ NI - -- GBase (GBase 8a) I : s
Hortonworks (Hortonworks Data Platform) | | [ 2.5+ Huawei (Fusionnsight Big Data) -- 3.00
Cloudera (Cloudera Enterprise) | PRB Cloudera (Cloudera Enterprise) I -
Arm Treasure Data -- 2.78 Hortonworks (Hortonworks Data Platform) _- 2.85
Neodj [ | PRB Arm Treasure Data I -

1 2 3 4 5 1 2 3 4 5
As of 21 January 2019 Gartner, Inc As of 21 January 2019 Gartner, Inc

Source: Gartner (March 2019) Source: Gartner (March 2019)
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