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Agenda

Part I – Presented by Dr. Cesar, PolyU

• Advanced Technology Platform:Next Generation Sequencing

Part II – Presented by Yan Jun, Huawei

• Huawei Big Data Introduction 

• Bio Information/Medical Big Data Practices 
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Next Generation Sequencer 
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Bioinformatic analysis is essential !!
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Clinical Applications of Next Generation Sequencing Technologies
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Potential Disease Gene Panels 

for Next Generation Sequencing

• Hypertrophic cardiomyopathy

• Dilated cardiomyopathy

• Hereditary arrhythmias (channelopathies)

• Retinitis pigmentosa

• Albinism

• Mental retardation

• Hearing loss
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Heart disease 

• 47 year female with sudden cardiac arrest 

• Resuscitated successfully

• EKG reveals “Long QT Syndrome”

– High risk for sudden death

– Dozens of genes 
implicated

• Application of NGS to detect mutation

• Thereby guiding patient’s treatment and 
prevention of death in family members

? ?

?? ?
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Cancer  

• Cancer is a heterogeneous disease that arises from accumulations of 

somatic mutations. 

• Next Generation Sequencing technologies share a fundamental 

process in which clonally amplified DNA templates, or single DNA 

molecules, are sequenced in a massively parallel fashion in a flow cell.

http://www.polyu.edu.hk/cpa/polyu/index.php
http://www.polyu.edu.hk/cpa/polyu/index.php


15

http://www.polyu.edu.hk/cpa/polyu/index.php
http://www.polyu.edu.hk/cpa/polyu/index.php


16

Targeted resequencing in molecular diagnostics 

• Targeted resequencing for somatic mutations serves as a useful and 

cost-effective platform to study a limited but relevant subset of putative 

cancer genes. 
1) Fieuw A et al., Cancer gene prioritization for targeted resequencing using FitSNP scores. PLoS

One 2012;7:e31333.
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Whole Genome Sequence of a Tumor

http://www.polyu.edu.hk/cpa/polyu/index.php
http://www.polyu.edu.hk/cpa/polyu/index.php


18Adapted from Ow TJ etal, Cancer, cncr28304:3914-3928,2013
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Part II

•Huawei Big Data Introduction 

•Bio Information/Medical Big Data Practices

1. Gene sequencing analysis speedup – parallelization

2. Co-Innovation with First Affiliated Hospital of Zhengzhou University 
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Huawei Big Data Product: FusionInsight Architecture

 Hadoop layer: enhancements based on open-source software and self R&D. 

 DataFarm layer: end-to-end data insight with data integration service + data mining service + data service framework 

 Manager: distributed system management framework with system management (OM/NTP/Disaster recovery), data security and  

governance. 

HIVE/Impala/Elk

HDFS/HBase

M/R Spark

Porter MinerDataFarm

Hadoop
Solr

System 

Management

Farmer Manager

Hadoop API Plugin API

OpenAPI/SDK

Application service layer (Bank/Carrier/Medical……)

REST/SNMP/Syslog

Data Information Knowledge wisdom

Yarn/ Zookeeper

Security

Management

MPP DB

Storm
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FusionInsight Hadoop- Enterprise Level Secure, Reliable, Smart, Simple

Competiti

veness
Key Optimization No

Reliability

All Service HA 1

Remote Disaster Recovery 2

Data backup & recovery 3

Service overload control 4

Security

OS Security 

Reinforcement
5

Account management 6

Right management based on 

accounts and roles
7

Data encryption to protect 8

Simple

GUI interface, Installation 

wizard & upgrade tool
9

Heath check and log collect 

tools
10

Work flow 11

SDK for Application Dev 12

Performa

nce

MR task schedule algorithm 

optimization
13

CTBase 14

Secondary Index 15

Parallel data import tool 16

HDFS

ZK

OS

Hive

MR

Oozie

KRB

LDAP

FusionInsight Hadoop

HBase

Manager
Toolkit

North Wizzard

LogAlarm

Monitor

Upgrade

Configure

Data backup tool

Data import tool

Solutions

Install

Health check tool

Remote disaster recovery

Data backup/recovery

Multi-tenant

3

4

1

2

7

7

7

8

5

9

10

11

12

13
14

16

15

1

5

6

6

3

Security

4

3

3

Spark

Based on open source for enterprise-class engineering optimization: 

1. All components of physical healthy;

2. Application & management-oriented solutions and tools. Principle
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Global Layout and Full Coverage of Key Technologies in the Big Data Field

Xi an Research 

Center: 

Hadoop

productization (IT)

ELK/MPP DB 

(Gauss Laboratory)

Shenzhen Industrial 

Base/Hongkong: 

Big data insight platform (IT)

Big data solution (IT)

Data mining algorithm (Noah's 

Ark Laboratory)

HTIPL: 

Hadoop community (Central 

Software Institute)

Data visualization (Central 

Software Institute)

MOLAP (Central Software 

Institute)

America Research Center: 

Spark (Central Software Institute)

ELK/MPP DB (Gauss Laboratory)

Big data system acceleration 

(Shannon Laboratory)

European Research Center: 

Distributed memory DB (Central 

Software Institute)

Distributed computing algorithm 

(Central Software Institute)

Hangzhou Research Center: 

Hadoop (Central Software 

Institute) 

Spark (Central Software 

Institute)

Stream computing 

(Central Software Institute)

Canada Research Center: 

Yarn/Large-scale scheduling

Hardware acceleration (Central Hardware 

Engineering Institute)

Finance-related big data analysis (IT)

Russia Research Center: 

Big data algorithm 

(Shannon Laboratory)
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Huawei master the nuclear core technique.

Huawei is in the first echelon of contributions.

Huawei's specialized contribution R&D team has 

50+ ( in Bangalore, India Big Data R&D group 

Team) 

Main contribution:

• Secondary Index 

• HBase Astro

• Spark Carbon 

Main key feature: 

• Ec code

• Spark SQL

Huawei is a Top Contributor to Apache Hadoop 
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Challenges of Gene Sequence Analysis: high dimension/super correlation/dense

Normal Machine Learning

Medium IO, Weak compute, Weak overhead

Structure  Machine Learning

Strong IO, Super computing,  Super overhead

ten thousands 
times

Internet big data

※Low feature dimension

 Ten thousand level usually

Usually by feature combination construct 

high-dimensional feature to improve 

precision of data mining

 Feature independently

※Data is huge, but Sparse

 e.g. Taobao， Sparseness:10e-08

 calculation and memory not too much

Mass, Low dimension, Sparse, Weak correlation

Low dimension

Mass s
Sample

Weak correlation
between features

Computing 
requirements

High original feature dimension 

High correlation between features

Mass, Super dimension, Dense, Strong correlation

※ High feature dimension with Hundred million 
 Characterized by the expression of the human protein

 20,000 human genes

 Average 5 protein expression of each gene 

 Each protein modification average 1000

 20000*5*1000=》hundred million feature

※ Data is huge with Dense

Gene: AGTC 4 kinds of base pairs，4n

 Protein consists of 20 kinds of amino acids,20n

 1000 modification expressed in any position of 20n

Mass sample

Gene big data

http://www.polyu.edu.hk/cpa/polyu/index.php
http://www.polyu.edu.hk/cpa/polyu/index.php


25

Gene sequencing analysis take much time – e.g. variation detection

 Support running on a single machine only, 

each operation using scripts concatenated

 Although support multithreading, resource 

utilization is low

Origional DNA sequencing data (FastQ file)->Variability of test results(VCF file) 

Step Software
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Key Issue

Variation detection based on distributed parallel platforms - Acceleration

VCF File

FASTQ file

upload data blockHDFS

Read Alignment Read
Alignment

Read
Alignment

……

Chromosomal regions 1 Chromosomal regions 2 Chromosomal regions N
……

……

DNA Read
Alignment 

Stage

Variation 
detection phase 

SAM

BAM

BAM

VCF 

……

……

……
BAM

Results 
consolidation 

phase 

SAM

FASTQ Data block

Remove duplicate 
PCR

Quality correct Quality correctQuality correct

Local re-
comparison

Local re-
comparison

Local re-
comparison

Variation detect Variation detectVariation detect

Remove duplicate 
PCR

Remove duplicate 
PCR

 Data partitioning

 Task Scheduling

 Resource allocation

 Load balance

 Global optimization

Acceleration Effect: time of whole gene analysis shortened from 92 to 1 hours ! All Exon-group analysis less than 10 minutes !
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Huawei Helps to Build a Clinical Research Platform based on Hadoop 

Hospital service
Data source

FusionInsight Hadoop Platform

HIS

EMR
(DB/TXT)

LIS

...

Import

PACS

Mobile 
Nurse

EMR/HIS/LIS/…

Original data

Health info

Patient basic 
info

Check info

Clinical DW

ETL
…….

Hypertension

Diabetes

Data mart

…….

Complications of 
hypertension 

related factors

Hypertension 
control dose 
prediction

Research Topic

prescription info

Model 
Training

classification
Regression
Correlation

......

Statistical 
Analysis & 

Mining

Clinical Research Platform

…

Treatment info

Clinical research DW  Study subject data mart  Task feature

DW Construction
Full medical data 
Retrieval / Explore

Data quality check 
and statistics

Data ETL R/SAS/SPSS

FI Miner
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Clinical Research Platform Key technique

Loader

Loader

EMR 

Text

FTP 

server

data source

…

HIS 

DB

EMR

DB

HDFS

Spark 

Cluster

Node

Node

Node

Node

HDSF

Spark 

SQL

LIS 

FileEMR 

File
HIS

File

EMR

TXT
EMR

TXT

DW

Table

HDSF

DM

File

Data

Mart

Medical record No. 

Health info

Basic info

Check info

Prescription info

…

Treatment info

Nurse info

VS

Traditional model (star or snowflake) vs Big Data model (big table)
clinical data warehouse schema comparison

Unstructured EMR data structuring process

ETL with 

Spark Script

DW

File

• 1.5 person-months 
• billions of database record and 5 million electronic medical document 
• almost 10 hypertension related study subject- analyze & model
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Clinical Research Subject Example
Taks2：
• Henan province elderly hypertension patients observed with 

HCY level
• Relationship with coronary atherosclerosis

Task1：
• Henan province people HCY hypertension incidence
• Relation between HCY hypertension and stroke
• Impact of intervention on stroke 

Other target organ damage analysis with HCY Hypertension: 
• Coronary artery disease;
• Cardiac hypertrophy;
• Chronic kidney disease; 
• Diabetes;
• Metabolic syndrome;
• Aortic dissection

Other impact factor: 
• Age/Gender
• BMI Index
• Smoking
• Pulse pressure
• High/low density lipoprotein
• Carbamide/creatinine…….
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