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Welcome!

• Please share:  Let others know you are here with #HPCCTechTalks

• Ask questions!  We will answer as many questions as we can following each speaker.

• Look for polls at the bottom of your screen. Exit full-screen mode or refresh your screen if 
you don’t see them.

• We welcome your feedback - please rate us before you leave today and visit our blog for 
information after the event.

• Want to be one of our featured speakers?  Let us know! techtalks@hpccsystems.com
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https://hpccsystems.com/resources/blog
mailto:techtalks@hpccsystems.com


Call for Presentations 
No Open

Community announcements
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Dr. Flavio Villanustre
VP Technology

RELX Distinguished Technologist
LexisNexis® Risk Solutions

Flavio.Villanustre@lexisnexisrisk.com
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• HPCC Systems® Platform updates 

• 6.4.20-1 Gold available 

• 7.0.0-beta2 available

• Better performance and usability 

• New ECL language and library features 

• WsSQL now integrated into the platform

• Spark-HPCC Systems Connector to read Thor files natively

• Download today – we need feedback!

• Latest Blogs

• Systemd – Easier management of your HPCC Systems components

• First Look - HPCC Systems log visualizations using ELK

• HPCC Systems 7.0.0 beta release - Try it now!

• Reminder: 2018 HPCC Systems Community Day, Atlanta

• We need speakers! CFP deadline on July 20. 

• Sponsor packages still available

• Workshop & Poster Competition on October 8

• Main event on October 9

• Visit hpccsystems.com/hpccsummit2018

mailto:Flavio.Villanustre@lexisnexis.com
https://hpccsystems.com/blog/systemd
https://hpccsystems.com/blog/ELK_visualizations
https://hpccsystems.com/blog/beta_gold_700
https://hpccsystems.com/hpccsummit2018


Today’s speakers
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Bob Foreman
Senior Software Engineer
LexisNexis Risk Solutions
Robert.Foreman@lexisnexisrisk.com

Bob Foreman has worked with the HPCC Systems 
technology platform and the ECL programming language 
for over 5 years, and has been a technical trainer for over 
25 years. He is the developer and designer of the HPCC 
Systems Online Training Courses, and is the Senior 
Instructor for all classroom and Webex/Lync based 
training. 

Jingqing Zhang 
PhD Candidate
Data Science Institute
Imperial College London
jingqing.zhang15@imperial.ac.uk

Jingqing Zhang is a 1st-year PhD (HiPEDS) at Department of Computing, 
Imperial College London under supervision of Prof. Yi-Ke Guo. His 
research interest includes Text Mining, Data Mining, Deep Learning and 
their applications. He received his MRes degree in Computing from 
Imperial College with Distinction in 2017 and BEng in Computer Science 
and Technology from Tsinghua University in 2016.



Deep Sequence Learning in Traffic Prediction
and Text Classification

Jingqing Zhang 
PhD Candidate

Data Science Institute
Imperial College London



Background

• Sequential data is everywhere in our daily life: e.g. text, video, stock, etc.

• Sequence learning is a fundamental human ability. Infants may use such
ability to learn skills. It can be explicit and implicit.

• The sequence itself can be very informative. Early research has exploited
temporal pattern of sequence, such as ARMA family, SVR, Gaussian Process.

• However, in practical scenarios, the information of sequence itself is usually
not enough and background knowledge can be important.
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1) Clegg, Benjamin A., Gregory J. DiGirolamo, and Steven W. Keele. "Sequence learning." Trends in cognitive sciences 2.8 (1998): 275-281.
2) Box, George EP, et al. Time series analysis: forecasting and control. John Wiley & Sons, 2015.



Outline
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• Background

• Traffic Prediction with Auxiliary Information

• Zero-shot Text Classification with Knowledge Graph

• TensorLayer and HPCC Systems



Quick poll:
Would you use Google Maps (or any other map
app) to search the destination you will go
before departure?

See poll on bottom of presentation screen



Traffic Prediction with Auxiliary Information

• Accurate traffic prediction is essential
for a smart city especially huge cities

• Motivations and Challenges:
• Limited dataset

• Offline factors:

• road network, public holidays

• Online factors:

• map app search queries
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Traffic Prediction with Auxiliary Information (Cont.)

• Our solutions
• Released a large-scale traffic dataset: Q-Traffic

• Used Wide and Deep Network to model offline attributes

• Used Graph CNN to model spatial dependencies

• Devised an algorithm to calculate impact of online search queries

• Proposed a hybrid model to incorporate all auxiliary information

• Our recent work on KDD’18: Deep Sequence Learning with Auxiliary Information for 
Traffic Prediction

• https://github.com/JingqingZ/BaiduTraffic
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https://github.com/JingqingZ/BaiduTraffic


Q-Traffic Dataset
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• Distribution of road segments, Beijing, Baidu Map App



Discovery of Events by Query Records
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• It is assumed that query can help to predict traffic in the region affected by public events.

• A quick boost of search query in a short period of time is a key indicator to discover events.

• Several kinds of events are discovered, including concerts, forums, places of interest and anniversaries.



Modelling of Query Impact

• The query counts have a clear 
correlation with the traffic speed.

• The query impact QI is defined to
measure the influence of queries 
on road segments. 

• It is calculated based on the query 
counts and the spatial region that 
the query will influence.
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• ℎ = exp(−
𝑥

𝜎
)



Hybrid Model
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Results
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Quick poll:
Which category does the following paragraph
belongs to?

“This removes bulky ions, such as magnesium 
and sulphate, as well as bacteria and other large 
particles.” – The Economist

See poll on bottom of presentation screen



Zero-shot Text Classification with Knowledge Graph

• Traditional assumption of closed-world classification – the classes in testing
data must be seen during training – cannot adapt to dynamic open world.

• Insufficient training data of rare and/or emerging classes is a big challenge of 
many classification tasks.

• Human can identify which class a document belongs to because of
background knowledge. For example, some keywords can clearly indicate a
class.
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Zero-shot Text Classification with Knowledge Graph (Cont.)

• Problem Definition:
• Set of seen classes 𝐶𝑆 and unseen classes 𝐶𝑈
• Training set: 𝑡1, 𝑦1 , 𝑡2, 𝑦2 , … , 𝑦𝑖 ∈ 𝐶𝑆
• Testing set: same format as the training set, except 𝑦𝑖 ∈ 𝐶𝑆 ∪ 𝐶𝑈

• Our solutions:
• Used ConceptNet, a knowledge graph of general human knowledge
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Framework

• Phrase 1: Confidence Prediction

• Word vector 𝑣𝑤 𝑣𝑐 : GloVe

• Relation vector 𝑣𝑤,𝑐 : path from 𝑤 to 𝑐 in ConceptNet

• Phrase 2: Two-step classification

• Confidence on seen classes is more reliable

• Check if 𝑡𝑖 belongs to any of the seen classes or not

• argmax 𝑝 𝑦𝑖 = 𝑐 𝑡𝑖), c ∈ 𝐶𝑆
• If not, predict an unseen class that 𝑡𝑖 belongs to

• using class hierarchy

• argmax σ𝑐′∈𝐶𝑆∪{𝑐}
𝑤 𝑐, 𝑐′ 𝑝 𝑦𝑖 = 𝑐 𝑡𝑖 , 𝑐 ∈ 𝐶𝑈
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Results

• Dataset: DBPedia ontology dataset [1]

• Using knowledge graph significantly helps the framework classify instances of unseen 
classes correctly. Using [𝑣𝑤; 𝑣𝑐; 𝑣𝑤,𝑐] produces the best results.

• Two-step classification slightly undermines the accuracy of classifying seen classes but 
doubles the accuracy on unseen classes and results in the better accuracy overall.

• Using the new confidence measure which uses class hierarchy improves the accuracy of 
unseen and overall, but insignificantly.

• This project is still in progress.
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1) Zhang, Xiang, Junbo Zhao, and Yann LeCun. "Character-level convolutional networks for text classification." Advances in neural 

information processing systems. 2015.



TensorLayer and HPCC Systems

• Deep Learning has enabled many AI systems to exhibit
unprecedented performance even beyond human, such
as natural language processing, computer vision, medical
imaging, gaming, etc.

• The efficient development tools are essential for the
success of deep learning besides datasets, algorithms
and hardware.

• TensorFlow is one of the most popular and powerful tool
to develop deep neural networks but also hard to use.

• TensorLayer is a high-level wrapper of TensorFlow and
naturally supports low-level APIs of TensorFlow.

• https://github.com/tensorlayer/tensorlayer
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1) Dong, Hao, et al. "TensorLayer: A Versatile Library for Efficient Deep Learning Development." Proceedings 

of the 2017 ACM on Multimedia Conference. ACM, 2017.

https://github.com/tensorlayer/tensorlayer


TensorLayer and HPCC Systems

• Future work:
• Text mining research: 

• Classification is just the beginning. 
• Background knowledge can help machine to understand natural language. 
• Summarisation of a scientific document and a collection of documents is a real 

challenge in the near future. 
• High performance platform: 

• HPCC Systems provide outstanding computation capability, which can be useful for 
parallel training of neural networks to find best parameters and hyper-
parameters.

• HPCC Systems provide efficient data delivery. 
• TensorLayer is a easy-to-use deep learning tool.
• Our work should combine advantages from both.
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Questions?

Jingqing Zhang 
Data Science Institute
Imperial College London
https://www.doc.ic.ac.uk/~jz9215/
jingqing.zhang15@imperial.ac.uk
http://www.imperial.ac.uk/
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https://www.doc.ic.ac.uk/~jz9215/
http://www.imperial.ac.uk/


ECL Summer Code Camp Review

Bob Foreman
Senior Software Engineer
LexisNexis Risk Solutions



Quick poll:
Are you aware of a new ECL tutorial 
located on GitHub?

See poll on bottom of presentation screen



History
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 In January 2018, Arjuna Chala and Dan Camper 
conducted a three day workshop at New College of 
Florida in Sarasota. To use a fresh new look at real 
world Big Data, the NYC Yellow Taxi Fares dataset 
was introduced. The initial work with this dataset 
was archived in the HPCC Systems GitHub.

 In May 2018, members of the FAU iRise2 class met with several ECL mentors at 
the LexisNexis Boca Raton campus for a one-day ECL introduction and workshop 
using the same Taxi data.

 Tomorrow, June 29th, 30 high school students from the Atlanta Metro area will 
meet in Alpharetta for the HPCC/ECL Code Lab once again using the NYC Taxi 
Dataset.

 Let’s look at some of the cool ECL that was used for this project.   



Initial Workflow – Phase 1
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 Spray and define raw input data

 Clean the data – standardize dates and other numeric information

 Validate the data – what makes a valid record? Boolean rules.

 Enrich the data – time analysis is of great interest, so break down the 
dates and times into pieces that are easier to examine

 Enhance the data – link with weather conditions to see if it had any effect 
on the taxi trips and other metrics.

 Analyze the data – using filtering and cross-tab reports



Initial Workflow – Phase 1
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Step 1: Move the data to the cluster, define raw RECORD and DATASET

The RECORD: The DATASET:



Initial Workflow – Phase 1
RAW DATA:
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Initial Workflow – Phase 1
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Step 2: Standardize (Clean) the data:



Initial Workflow – Phase 1
CLEAN DATA:
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Initial Workflow – Phase 1
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Step 3: Validate the data: What is a “good” record?

Validation Rules

bad_trip_distance trip_distance <= 0
bad_passenger_count passenger_count < 1 OR passenger_count > 6
bad_pickup_coordinates pickup_longitude = 0 OR pickup_latitude = 0,
bad_dropoff_coordinates dropoff_longitude = 0 OR dropoff_latitude = 0
bad_fare_amount fare_amount <= 0 OR fare_amount >= 1000
bad_tip_amount tip_amount < 0,
bad_tolls_amount tolls_amount < 0,
bad_improvement_surcharge improvement_surcharge < 0,
bad_total_amount total_amount < 0,



Initial Workflow – Phase 1
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Validate the data:



Initial Workflow – Phase 1
VALIDATED DATA:
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Initial Workflow – Phase 1
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Step 4: Enrich the data:



Initial Workflow – Phase 1
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Initial Workflow – Phase 1
ENRICHED DATA:
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Initial Workflow – Phase 1
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Finally, Step 5: Analyze the data:



Initial Workflow – Phase 1
Cumulative Pickups by Hour:
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Initial Workflow – Phase 1
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Pickups per hour by day of week



Initial Workflow – Phase 1
Pickups by Hour by Day of Week:
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Initial Workflow – Phase 1
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Average trip distance per hour by day of week:



Initial Workflow – Phase 1
Average trip distance per hour by day of week:
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Latest workflow
(Phase 2)

• 01 – Data Import

• 02 – Data Import Validate

• 03 – Data Profile

• 04 – Clean

• 05 – Enrich

• 06 – Analysis

• 07 - Visualize

• 08 – Train

• 09 – Model Build

• 10 – Export Data

44

Job Execution Real-time API

01

10

03,04,05,06,07,08,09



Acknowledgements
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Arjuna Chala

Dan Camper – admitted thaumaturge 

Dinesh Shetye

Get the code!

https://github.com/hpcc-systems/Solutions-ECL-Training

Play with the data!

http://play.hpccsystems.com:8010

https://github.com/hpcc-systems/Solutions-ECL-Training
http://play.hpccsystems.com:8010/


Play.hpccsystems.com
– Landing Zone
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Quick poll:
Will you come by and visit our new 
public cluster (play.hpccsystems.com) 
after today? 

See poll on bottom of presentation screen



Questions?

Bob Foreman 
Senior Software Engineer
LexisNexis Risk Solutions
Robert.Foreman@lexisnexisrisk.com
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mailto:richard.taylor@lexisnexisrisk.com


• Have a new success story to share?     

• Want to pitch a new use case?    

• Have a new HPCC Systems application you want to demo?    

• Want to share some helpful ECL tips and sample code?    

• Have a new suggestion for the roadmap?

• Be a featured speaker for an upcoming episode! Email your idea to 
Techtalks@hpccsystems.com

• Visit The Download Tech Talks wiki for more information: 
https://wiki.hpccsystems.com/display/hpcc/HPCC+Systems+Tech+Talks

Stay tuned for our next Tech Talk!
Watch our Events page for details.

Submit a talk for an upcoming episode!  
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mailto:Techtalks@hpccsystems.com
https://wiki.hpccsystems.com/display/hpcc/HPCC+Systems+Tech+Talks
https://hpccsystems.com/community/events


A copy of this presentation will be made available soon on our blog:
hpccsystems.com/blog

Thank You! 


