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2008 ~ 2011

Core Operating System,
Microsoft, Redmond

2008

University of Texas at
San Antonio, PhD in
Computer Science

2013~ 2015 2017 ~IFE
[EIEEMY , ek Tencent IEG
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2011 ~ 2012

2015~ 2017

BCG, Uber
Data platform & Mobile

Tagged/Funzio/Gree,
San Francisco
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System Design ? Z32f43igit ? Why ?

when management/senior team leads/architects threw a copy of the book at junior developers, expecting that they could read
the book and suddenly “level up” , they were profoundly disappointed.

-http://blogs.tedneward.com/post/reclaiming-design-patterns/

ITHERIRIE X

HBANESHIAC , FBENYE. REXERRITLE
MNESHREERE , MIFRRRIEES NTLERERREESZ oM
RFAFRSE e ITHTRITIANER

BEZEENERS
RASTIRITARRER ST, TIAMUXEER | A5 I SEIERRIRR
FHENEEIRIT R , NTTEARUEHITEY

- "Design Patterns” , GoF, 1994 Today
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E&ZE1aa9E4L : 2000 ~ 2018
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2000 ~ 2008: iR R

PHPESIFHNIES | Why ?

JSP/ASP/PHP

WSS ZENNEENES

- WESE (DERARITTRERKMEIMD. W SFRERIMD., BEMubiEH )
- BF=EEMVC, £5JSP/PHP+Servlet(Tomcat)+DB

<?php

$servername "localhost":
$username = "username'";
$password = "password";

R MySQL/SQLServer

$conn mysqli($servername, $username, $password);
7>

connected to MySQL!

Welcome <?php echo $username 7>

d ﬁmf @ Turing Lab
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2009 ~ 201 3:FaE AL KR

PHP/ISP/ASP

Lucene/Solr

(e — | tucene/solr
Memcached/Redis
HERS . ATRMERAIEERS Python Beanstalkd/rabbitmaq/

AL AIUEEE ( Facebook/Twitter ) HAProxy
BEHIEEER
VHBREE RS ( PR )
WEEZEE , FFAAREEAIEE zeromg

‘3 ﬁ%@ @ Turing Lab



Recommend

KIS

2013 ~ 2017 K&HRAIT

CREE

- HEIzTE

- =it&ZIDocker{t,

- MIR5%EIServerless

- Rit&(Stream Computing)

- DevOps
- REAR/ABRL W 55 BAERR 55 W 5B 5 W 5B ERR 5

(Favorites)

Infrastructure(EAHZE43)
uTuringLab
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2018~7?: Al BHX - Machine Learning Driven
Driver
2 Rider
E:_F ( E-gJ:F'J ) AI/ leﬁg?—jﬁljd'ﬁﬁ/luéx__l Airport
(= Mai
- Uber/i&EiE _*
. Streams External Data
- B rL/EH "i L ............. i ____________ J E ____________ i ____________ J
SV
\ Operators & Computation DAGs
_
[ Data HFeaturesHTrammg wM r $
Feature Generation ]
FI:Learner FBLearner FBLearner mc ¢ ¢
eature i P e et
e - . Offline Model Fitting | | Online Models |
CPU+GPU e > ¢ ¢
+ + l Predictions, Metrics & Visualizations }
U2 FI S - FBFlow ZIOHEEFSFa - Michelangelo
%ﬁ . “SysML: The New Frontier of
i5 Training System: Unified vs Independent Machine Learning System”
Deployment: Evaluation/AB Test/On Demand/ML Devops Pipeline/etc.
Hlf Serving: Tensorflow Serving and ?? Stanford/CMU/Google/MSFT/A
7 mazon/Intel/MIT/UCB/etc., 2019
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o K AZ SR
What is middleware?

-
IRIEEEN ( KEIER , OB N)
*Redis, M hed NN N .
Al — NEEMEiIgiTHARIMiddleware

Message Queue

-JESCRY - REVIRER (BIEST. HBEED)

S EESK (PR #5E) Reqee
«Kafka, RabbitMQ, Zeromq

Service Registry

frontend

RSBIEM. K. EE

eZookeeper ‘

Security&Authentication Middleware
EE BN FEERE TN -
HesFIJHELR

BRI I DB

«Tensorflow

RPC Protocol

. S22 \Y FM475— s B
IRSEOENR— (FFRMER) T T el
«Protocol Buffer, Thrift a ImeairoNne

@ Turing Lab
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Middleware v.s. &

__ Middleware h&

SPOPUE AN/ TR W55 /4841
FOMl S5 EESTE No Yes
ERE FEAR FEER/ET8/PM/HiZ/3E
RAAR
BEIRNZ SV S3EESK No Yes
Al THEBAG FBREE
Tensorflow RZEEEE

SpringcloudB&AxE) HEFF¥E

/d ﬁ%ﬁ @ Turing Lab



Why middleware? ----i¥RIEEFRFAIEL

Recommend

KIS

Requests

EHAES

1l

rs = conn.query('SELECT * FROM
users

WHERE sex='male’

AND age>20 AND age<40

AND city="Beijing’

ORDER BY clicks DESC,
comments DESC

LIMIT 100°)

7

Sorting: O(nign)

result = shuffle(rs)}—— |

= 0(n)

AT REFFRICiz. CMS, FHERS
Gy @ Tu,ing&'jfﬂjgﬁ']ﬁﬂ?\%qﬂ
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Why middleware? ----i¥RIEEFRFAIEL

MRS - BINER o

/

o

guery_key= generate_query_key(user_info)

arr = redis.get(query_key)

If arr == NULL {

rs = conn.query(‘select ... limit 10000’)
arr = process_rs(rs)
redis.put(query_key, arr)

Requests

m—)
m—)
m—)

}

result = shuffle(arr).slice(0,10)

offline key-value
o — s calculation
G Qume  GEREE



Why middleware? ----i¥RIEEFRFAIEL
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SINBLZHER/:

Requests

11

EEL FTHFEXER

guery_key= generate_query_key(user_info)
arr = redis.get(query_key)

If arr == NULL {

rs = query_search_engine(user_info, type = ‘suggestions’}—

arr = process_rs(rs)
redis.put(query_key, arr)
}

result = shuffle(arr).slice(0,10)

—.Xd ;ﬁ;@%{ ‘aﬂ’ Turing Lab

Batch Process

Solr/Lucene
(inverted index)

Aig
R ESIAHA 2 (7
/T A )



Why middleware? ----i¥RIEEFRFAIEL
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KEHEAHME

Requests

11

REEZEAEEM , 22
tagFFaamessy

query_key= generate_query_key(user_info)
arr = redis.get(query_key)

If arr == NULL {

rs = query_search_engine(user_info, type =
‘suggestions’)

arr = process_rs(rs)

redis.put(query_key, arr)

}

result = shuffle(arr).slice(0,10)

tﬁﬁﬁ):'ﬁ:uu

Elasticsearch

. BEITLERY
d Tencent Games

», [Turing Lab

Cassandra

SR,
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Why middleware? ----i¥RIEFRFAIEL

Recommend

KIS

NEFE 3/ AIRNE

Requests

'TE%}:IL:UU = J@Al:uu

Result = model_service.findUsers(user_info)

*

Kafka

Spark

AlTR AL AlFR Al AlfR AL

ATRELARSS

HesF JRE) |12k

d FEIFLIEXE ‘aﬂ’ Turing Lab
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Machine Learning and Backend Design

Training | TFSCluster Detection

, | aaasessssssssoss

(EHEHERS
RS

o] [ o]

e ]

— M ERAUGURGFER

ETH=RZES
5K
—fRwebigK @ <1

REUEIZEN(Hive): 4
A E1E/TE  JURDET /NG

DB IE © JLoEF - SFHLER(Asynchronous
AEEY) |4 - TL/BfE ——  Result)
P 1&289)|18% - JUDEIERTLR . St Parallel Tasks)

2 PEILEXY ‘aﬁ" Turing Lab
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DAG ( BFIAE ) in Backend Architecture o

o e Spark

(@]
}}* DAG parallelize
@ (from Wikipedia)
\O
0]

filter m
map

DAG(Directed Acyclic Graph)

- Immutable Data Neural Network

- No Cycle —
- Can only go from earlier to e d bl
later (topological ordering) :‘:j‘::%
Machine Learning Platform
Tesla.oa.com
TensorFlow
I Programming Practice
Reactl Reactive Programming

Tencent Games
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THANKS
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