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Recommended Reading
(more on my course website

)

—

+ “How to Have a Bad Career in Research/Academia”.
by “Professor David A. Patterson”

* “How to Increase the Chances Your Paper is Accepted
at ACM SIGCOMM?”. by Craig Partridge

* “Thinking outside the box”. By Michael J. Neely

* “How to Do Great Research”. By Nick Feamster and
Alex Gray
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What's good research?

\

+ A new and important problem, solid solution.

+ Old and challenging problem, a new simple but
elegant solution, with straightforward insight and
intuition behind it.
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[t's important to read research papers

——

* Purpose: background knowledge, algorithm, methodology,
writing. principle. solution inspiration, evaluation
methodology for the problem you are working on

+ Help you know more about your field than your advisor

* However, here is my strongly biased personal opinion:
+ Papers are not for finding topics for your next great paper.



Strategy 1: Discover and define real world
problems to work on

\

* A research that addresses an unsolved problem will
have much higher chance to have impact and get
recognized.

* Discover and define the important but unsolved
problems from the real-world.



* Why we had endless problems to wor

* Work with network operators and planners everyday so we know
their pains
* Do intensive interviews with operators in new business

* Academia: actively look for and create opportunities to get to
know the real-world industry problems.

- attend industry forums
- talk to industry people;
- industry intern and collaboration;

* Notice the pains around yourselves.
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Project Ideas due to my own Pains

T

* WiFi Union
* SmoothApp
+ Experimental Platform for Applied Machine Learning



WiFi Union
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Instant messaging Web browsing Online gaming

9/5



Latency of mobile devices

N 444 (9D
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Mobile device Access point Internet

WiFi latency is often ’.

unpredictable and occasionally high

last speaker :-)
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Questions

How is How related factors How to improve
WiFi latency? iImpact WiFi latency? WIFi latency?

\\ <--=+ WiFi latency '==» (( ))

Mobile device Access point

WiFi hop latency can be a key bottleneck for latency-sensitive applications.
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] K000
- V, "...Too slow - killing the usefulness when

\ I\ you really need to go.”

Credits: Lenin Ravindranath’s OSDI 2012 talk




Cem «siowana UNFesponsive like mu

“SI UggISh and freezes my HTC phone.”

“Ve ry \AS ry SlOW compared to even browsing

web.”
“Consistentlys SeCOI’]dS behlnd where |

touch.”

)
“Loading GPS datais Kx* SlOW

Credits: Lenin Ravindranath’s OSDI 2012 talk



+ Diverse environmental conditions

* Network connectivity, GPS signal quality, etc
* Variety of hardware and OS versions
* Wide range of user interactions

Hard to emulate in the lab
a) Y “Consistentlyj SECONAs DPpenindad where

touch.”
NA ek clAWY

Performance problems are inevitable in the wild




Monitoring and Analyzing
Per-user Performance in the Wild

Measurement
@ Servers

Bottleneck lentificaiton

Anomaly Detection

Anomaly Localization || : *LI
Root Cause Analysis | w

O timization
p Application Performance Management

based on Machine learning

SmoothApp: an architecture
for managing mobile App performance
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scikit-learn
algorithm cheat-sheet
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KPIs (Key Performance Indicators) : FIRE=EIRSBIEEERIKCIRIEHR
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' Simple threshold

Historical Average
Holt-Winters
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o averagew

KPI # £,

h EmME L=

’%
\,1

Simple threshold [23] / 1

none

Diff / 3

last-slot, last-day, last-week

Simple MA [4] /5

Weighted MA [10] /5

MA of diff / 5

win = 10, 20, 30, 40, 50 points

EWMA [10]/5

a=0.1,03,0507, 09

TSD [1]/5

TSD MAD /5

Historical average [5] /5

Historical MAD / 5

win = 1, 2, 3, 4, 5 week(s)

Holt-Winters [6] / 4% = 64

o, 5,7=02,04,06,08

SVD [3]/5x3=15

row =10, 20, 30, 40, 50 points,
column =3, 5, 7

Wavelet [11]/3x3 =9

win = 3, 5 7 days, freq =
low, mid, high

ARIMA [9] /1

Estimation from data

In total: 14 basic detectors / 133 configurations |
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EWMA-0,7

IAAJUL_...
I Nl
Differencing-last season

Differencing-last day I I
Time series decomposition |

n ..llu LL_LA.__
HW 0.5 0.7 0.7

(TP Aodatd,

Differencing-last slot
b | T
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KPI #hk

Lol
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EWMA-07

Differencing-last slot J
Aok, Llim IL

Differencing-last season ﬁ

Differencing-last day l
Time series decomposition

HW 020202 L‘
" Jlu h

HW 0.5 0.7 0.7
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Confluence: George Vargese

eorge Varghese (Microsof
Research)

+* SIGCOMM AWARD Winner
2014
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% & 247 & & : G-RCA (Generic Root Cause Analysis)

WA E A RATS RCA Knowledge Library
. v A R g
E“E’#AT&T{i o K I i AL * Application Diagnosis Graph
© MBS AW L GONend o end vt drp
© FARAIFH: “revolutionizes . P e T —
troubleshooting Industry” e oeige | | Do Treas
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(OSPF monitor) Syslog

interface

flap
(] Command to Cost
i Out Links
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Tikdz B f 2 & N #r 6 a St iE

~ (e.g., SONET,
CNI)

Customer issues
(MTS, tickets, tweets)
Alarms,

tickets
(e.g.,
Netcool,

Customer AOTS)

trouble tickets

32
m.&i

Customers

Network
alerts
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What Does a Ticket Contain?

STRUCTURED

UNSTRUCTURED (Diary)

Ticket #xxxxxx NetDevice: LoadBalancer Down 100%

Ticket Title i X X
Summary: Indicates that the root cause is a failed system

Problem Type | Problem SubType| Priority Created

Severity - 2 2: Medium

Operator 1: | replaced the memory chips on this device and both power
supplies have been reseated

Operator 2: The device has been powered back up. It should be back
online shortly.

Operator 1: Ok. Let me check.

Operator 1: Yes. It is functional. Thanks!

--- Original Message ---

From: Vendor Support

Subject: Regarding Case Number #yyyyyy

Title: Device xxx-xxx-xxx-130b v9.4.5 continously rebooting

As discussed, the device has bad memory chips as such we replace it.
Please completely fill the RMA form below and return it.

--- Appended Message ---

From: Operations

Subject: Regarding Case Number #yyyyyy

Title: Device xxx-xxx-xxx-130b v9.4.5 continously rebooting

We have cleaned the cable connecting the load balancer to the access
router. Please invoke device diagnostics and send the logs to the vendor
for further troubleshooting.

)\

— -

NSDI 2013

STRUCTURED FIELDS
E.g., ticket title, problem type,
priority etc.

FREE-FORM TEXT

E.g., operator notes, emails,
device debug logs, etc.
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34 % @ & at i@ SRT (search response time)

«——— FRMEATE (SRT) > T
Tnet Tr?et Tbrowser Tother

Eﬁz \té\X/ [/t
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Tserver
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AR 55 i |
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al @& EHEAE - Tsinghua Universit
FHERE MALRE RFPERE FERIER AARE BRHR
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AR @) =T ‘r" ? wwwisinghua.edu.cn/ ~ - ELE{REE - 93% 43
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Web<f = &f 8] 6 T &4

b Bing

+500ms #) L) 1.2%
[Eric Schurman, Bing]

amazZon
~—"

+100mMs é‘ﬁi“ﬂo

[Greg Linden, Amazon]
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Googler

+100ms~400ms ¥ & ‘0.2%—-0.6%
[Jake Brutlag, Google]

ABERDEEN
GROUP

+1000ms 37 9 F4 1%

[Simic Bojan, Aberdeen]
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MEBAH| BAKE | AR & | BE AR | e
8ooms (Low SRT)  China Unicom WebKit 10 Yes 1000 PV/s
1200ms (High SRT) China Telecom Trident 5.0 5 No 500 PV/s

G

AFAEREBEZAESIERIOCUSRBETH=AFA:

 HSRTEH R AWM EHRAX?
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© RATHIHSRT &4k XA & 69 ZA Bt Ao {i 2 SRT & EAF 69 % vy ?

64



£ F 2 % 6gHSRT 14 <2 3

<=8

31% >8 [
Low SRT l—( Browser engine >—|
14% 34% ;
WebKit not Webkit
(IsP ) |
China Telecom 30% not China Telecom 41%
27% China Mobile ~ 34% not China Mobile
Low SRT High SRT High SRT Low SRT
25%/ — 38% - - 41% 27%
{#images>32 A browser engines=WebKit /A [SPs=China Telecom}
HSRT 14



HSRT rt 4]
I 30%

SRT 80 9-4% %

T 253 ms (20%) |

2 FR 4L AL 3R £

[ 3k Fbaseb4
1 5 18 B

S0% T

40%
= x
,330% S A Fel
T &
v 208 7]
I | T

10% | Ricee® 1

0% 1

¥ix Haax WX
Em EsnE
(a) 9 XHSRTH M, () FEEE DR FRHSRTHEM,
75% T T T ] ] 1 | ] T
Before 1 Alter D39S

S0
B
.
&%
I 25%

0%

Wetes Fadive S0 LTS Ofwes

M AR
(c) FRMEBAMTFIHSRTILHN,
66

Tixkst 4 00 Fadve LEOC



Machine Learning Based Algorithm Suite for
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On Improving Academic Writing
in English




English is our official language for

written discussion
‘\

* PPT, Word/Latex Documents, Email, WeChat.

* It’s hard at the beginning, but force yourself, and
keep trying and you will see your improvement
gradually.



(£FTHoX£5

* AR Enotes, #R 2 LG AE AT L.
* F 445, intro, background, dataset, design, related
work,

BT,

# A TR S B L TIAE R, BARARALR, R2E I,
simulator #= £FF & 4 2 F4& Ko

AN E, B EEIE S, AAER.
solid, thorough. & & £ & 4% k2 E L 49,

* FFWriting 94742 REARG A A FlF. RARARE
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B8 Ay B ARk et e), 233t Ldeadlinedr &)
1“ e AT A9 BF A, ARl — & 2 B AR
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A few general rules

‘\

* Gold standard of academic writing: your roommate can
understand your paper

* When you write, you think as if you are an audience of the
paper

# Clarity is the most important

* Keep practicing



Logic, Logic, and Logic (I)

‘\

* Logic 1: Paper Structure

*  Motivation, problem statement, intuition of the solutions,
architecture, design, evaluation, related work, conclusion

* Separate text into subsections, subsubsections, bullet points
if you can

+* Transition texts between texts.



Logic, Logic, and Logic (II)

\

« Logic 2: within a section

* Every subsection can be summarized into a few words,
and these words form a clear and logical flow

* Every paragraph in a subsection can be summarized into
one sentence, and these summary sentences can form a
smooth and logical flow

* |f you cannot do the above, separate the texts into multiple
sections or subsections.



Logic, Logic, and Logic (I1I)

The roles of first sentence: transition from previous paragrapﬁ, nd summarizin
the main things for this paragraph. Don’t put your summary sentence to the end of
the paragraph

Very smooth flow within the paragraph, sentence by sentence. Causal

Relationships, or parallel relationships, summary-details relationship between the
sentences should be crystally clear

Do not interrupt the flow in a paragraph with unimportant sentences. Use
footnote when you have to give some additional information.

Do not use long paragraph. Separate long paragraph into short ones. If you have to,
use bold fonts to visually divide the paragraph

Do not use very long sentences. Avoid using “and” to put very different things into
one sentence. If you have to use long sentence, use “,” to separate so that the
audience can clearly see the logic in the sentence (e.g. multiple parallel things)



Recommended Reading
(more on my course website

* Using tenses in scientific writing
* Efficient Reading of Papers in Science and Technology
* The Elements of Style

* Style: Lessons in Clarity and Grace

* How to Write and Publish a Scientific Paper

* How to read a paper

* Common Bugs in Writing
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How I improved my writing

\

+ Learn from the major reference paper

« Learn from co-authors/editors

+ Read writing tips from well-known researchers
« Take academic writing class

+ Read a few books about writing



Two Books that I read

The Elements

Eleventh Editlon

JOSEPH M. WILLIAMS
JOSEPH BIZUP

G :
wﬂﬁ&]cﬁthUUTPo A " Sadale
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* Be proactive in your research

* Discover and define real world problem to work on

* Design deployable solutions, which are often very
challenging by themselves.

* When seeking solutions/algorithms, find inspirations from
other fields

* Plan ahead and submit well-polished papers to top-
conferences.



My motto: Innovate to impact

2015 SIGCOMM Award Winner Albert Greenberg’s Quote: “How to win a test of
time award? Spend five years to makesjt happen after publishing the paper.”
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