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Goals

Detect real world events

Is this Query Trending ?

Fast triggering: < 5 mins after the event

Fast serving: 5 mMsS average / 40mMS 99.9 percentile

o Runin QRewrite - Critical path on search



Realtime Carousel with Twitter Data

« Show tweets only when relevant
. Twitter is a great source of news

« Trigger on spikes on number of tweets [Breaking News]

Twitter Hivemind Query Trend:
Twitter Hivemind Query Trend
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ow NYT covers breaking news [link]
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[san bernardino]
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—Doc is newer <10 min
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Realtime Boost Signal (go/realtime-boost)

Spikes and Correlations on Content Creation
e Location (S2), Entities, Salient Terms, NGrams ...

Sources
o Freshdocs-instant
« Chrome Visits (soon)

« Instant Navboost (soon)

Not restricted by Twitter contract

Run in Query Rewriter
e Can be used anywhere: Freshbox, Stream ...

Twitter Hivemind Query Trend
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Realtime Boost - Indexing

Freshdocs-instant Crawl

Most docs are crawled in under 60s

/quality/realtime/hivemind/indexing/realtime freshdocs/firstseen age (cumulative ): Distribution =

Range Bucket Size Percent Cumulative Percent
[0..1) 1537 0.003% 0.003%
[1::2) 25477 0.047% 0.050%
[2..4) 647500 1.204% 1.254% [ |
[4..8) 1984768 3.689% 4.943% [ ]
[8...16) 3247774  6.037% 10.980% |[F——
[16..32) 9967434  18.528% 29.508% -
[32..64) 7631145 14.185% 43.694% ]
[64...128) 2071684 3.851% 47.545% I
[128...256) 1283314  2.386% 49.930% [ |
[256..512) 1124126  2.090% 52.020% ==
1024...2048 1901266  3.534% 58.615%
[2048...4096) 2295745 4.267% 62.882% [ ]
[4096...8192) 2103170 3.910% 66.791% ]
[8192...16384) 2169897 4.034% 70.825% [ |
[16384...32768) 3317442 6.167% 76.992% |
[32768...65536) 3767721 7.004% 83.995% |
[65536..131072) 4714307 8.763% 92.759% ]
[131072...262144) 3895550 7.241% 100.000% | ]

First crawl

Recrawl



Realtime Boost - Indexing

Freshdocs-instant Crawl Pubsub CDOC Hivemind - Tokenized - Muppet Index

Dominicans of Haitian descent tired o Global ExtendedDocId: 10529037701726682924::0::0

bias at the ballot box
LocalDocId: 1029292, Global ExtendedDocId: 10529037701726

@ S i ©C00® Section body (Pos 131749376 -> 131749492)

ﬁ “’m:':h e TokenPos TokenId token a
im ' 131749376 2983 [ <global delimiter>]
| Indexer 131749378 6362733 [ rthh=811207]

131749379 4023159 [ rthh=811208]

131749380 3138 | rtl=eng]

131749381 77581 [ rtw=voting]

o 131749382 4097 [ rtw=cnn]

oo : 131749383 4025558 [ rtw=dominicans]

a”!s 131749384 140670 [ rtw=haitian]

9 s s rvarcs e 131749385 100855 [ rtw=descent]

o — . 131749386 108206 [ rtw=tired]

Tm————— Time 131749387 240848 [ rtw=bias]

Unigram 131749388 86357 [ rtw=mariano]

. 131749389 86358 [ rtw=castillo]

Location 131749390 69870 [ rtw=img]

= 131749391 4424 [ rtw=updated]

Entlty 131749395 6157 [ rtw=edt]

Sa"ent Terms 131749398 9657 [ rtw=month]

131749399 4140 | rtw=away]

11740400 Q14A T r+fu—rracideaentriall




Realtime Boost - Serving

Superroot
QRewrite \ Correlated Tokens
SQuery Time
Google ] — = Unigrams
Now [ —> Entity — —» | Locations
] Entities
/ Location Salient Terms

mini-apps

Spike Analysis (is trending?)

No birds were hurt in the making of Realtime Boost signal



RealtimeBoost overview
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Clients
Google Superroot _—
Now QRewrite Mini-Apps
E
Entity SQuery Location
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Tuitter Hivemind Query Trend
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" Spike Analysis &
Correlations

RealtimeBoost
Library/Node

o

Crawl

Fresdocs-instant
(crawl new page in 60s avg)

Buixapu

Pubsub
CDoc

RTBoost indexer

MDUs

T >
Union

Hivemind
(muppet leaves)

@o—

o—

J

|

{
|

Hivemind
(muppet root)

Ei!mlmcans of Haitian descent tired of

bias at the ballot box

Time
Unigram
Location
Entity
Salient Terms

Tokenize

.

Tokenized
muppet

doc
Global ExtendedDocIas 924::0::0
endedDocId:

LocalDocId: 1029292, Globa.
10529037701726682924::0::0

_‘ection body (Pos 131749376 -> 131749492)

TokenPos TokenId t
—. 131749376 2983 [ <global delimi
131749378 6362733 [ rthh=81
131749379 4023159 [ rthh=81
131749380 3138 [ rtl:
131749381 77581 [ rtw=vo
131749382 4097 [ rtw
131749383 4025558 [ rtw=domini
131749384 140670 [ rtw=hai
131749385 100855 [ rtw=des
131749386 108206 [ rtw=t
131749387 240848 [ rtw=
131749388 86357 [ rtw=mar.



Realtime Boost - Latencies

Freshdocs crawl
o < 60 seconds for most docs

Indexing < 1s
Triggering latency: It depends

Serving: Sms
Hivemind latency

milliseconds

50 Historical data (Om ago)
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Realtime Hivemind Scoring (go/hivemind-scoring)

. P(event | query) Event is the time of the document publication, quantized
LiftScore = P &
iftS P (event) to 30 minutes e.g. time=794237.

LiftScore can be interpreted as how much more likely to see
document matching the query at the given time, comparing to
seeing random document at the given time. , Sp\le

Twitter Hivemind Query Trend

0.72
0.65
0.57
°% Noise level (median + 3*IQR)

B tehh

P (time=794237 | [donald trump])

LiftScore =

P (time=794237) "
H - i N (dOCS at time=794237) °:"“ 794002 794088 794092 794111 794131 794150 794170 794189 704208 794228
P(tlme - 794237) - N(dOCS total)

; . __ N(docs at time=794237 matching [donald trump))
P(”me o 794237|[d0nald trump ]) o N(docs matching [donald trump))

Goog|€ No birds were hurt in the making of Realtime Boost signal


http://go/hivemind-scoring

Realtime Boost - Hivemind time token

« Incomplete bucket (current half-hour)

o Normalized
o Score=P(Q,T) / P(T)
o  Numerator = number of query-matched documents in the half-hour bucket
o Denominator = total number of documents in the half-hour bucket
The minute before The minute after L
:: x = nhh: M rthh

0.00
811231 811244

811257 811270 811283 811296 811309 811322 811335 811348 811361 - 811231 811244 811257 811270 811283 811296 811309 811322 811335 811348 811361
2016/04/11 09:30:00 2016/04/11 09:30:00 2016/04/

No birds were hurt in the making of Realtime Boost signal




Realtime Boost - Hivemind time token

« Half Hour Buckets

> Overlapping 1 hour :

> Smoothing (sliding window) i i
o Add new tokens to previous half-hour bucket

o Helps the incomplete bucket (current half-hour) o . ... |

2016/04/11 08:00:00

rthh=811378 | rthh=811378
rthh=811377 | rthh=811377
rthh=811376 | rthh=811376
rthh=811375 | rthh=811375 |

time — . .

1 1 1 1
Goog|€ No birds were hurt in the making of Realtime Boost signal



Realtime Boost (go/realtime-boost)

Query [Bruce Springsteen]
e Announced the tour for the album The River - - -
e Map shows next cities where the tour will be

Matched sessions: 4260 of 147530340
Search:

Realtime KG entities (rtkg) :

Show 25 v |entries
[First] [Previous] 1 2 3 4 5 [Next] [Last]

Im/Ogcs9

1 1277.1569 3191 3489 32 Q .

2 733.3225 790 992 32 Q  /m/09j_c4 .

3 346.4903 218 423 31 Q  /m/01hmkdQ .

4 315.8387 299 778 32 Q  /m/0c83 | .

5 275.6321 130 266 27 Q /m/07y82 .

6 202.1766 133 429 31 Q  /m/Ogpvif -

7 189.8295 273 1404 32 Q mio6e3| The River ®

8 169.7850 1063 12251 32 Q  /m/02pyd  /enstne_river

9 106.4968 35 127 19 Q  /m/OINBI  The River is the fifth studio album,
10 100.9163 32 118 18 Q  /m/04051  and the first double album by Bruce
11 73.0128 30 168 19 S 0B  Springstcen. The album was
R owm  m % 6 Q o Semmomernim
13 54.9956 21 64 12 Q /m/Ow8y. 253 on their list of the greatest
14 49.9862 20 57 14 Q  /m/04zz| albums of ail time.
18 49 N3N 2n Ly 2 0 ImINRF7wWiiR

Score time series for tehh
130 o enn

505011 505025 505039 505053 505067 505081 505095 505109 805123 805137 805151

Map

¥/ Location (s2) Heatmap‘ Zoom to fit | Min score:i Refresh
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’ MARYUAND
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http://go/realtime-boost

Google Now News Experiment

Notification from Spike on User-Interests (entities)

OGCGG:=kn % % ¥ 4 0320

—
G Inloloryou =
€  News Experience
News experience on Real Madrid C.F,
CTR from 10% to 22%
(70} e . 8 G Infoforyou 3 r 0 0
o) G Inlo foryou '
b= i fishfood
= Real Madrid FC o (on fishfoo
News experience on FC Barcelona
L "
Ranaldo hits hack at ‘out of date (
D v Capella hitp: a/LITGinlvTO ‘ * Studies Metrics Configs Sizing
£ T ‘ el e
S G Inlofer you #RealMacdr -
2 ® Table & Graphs “ a2 2 Time range: 2016-03-07 00:00 3 2016-04-30
o) - How to show graphs?
— News experience on Xbox One 2 - Executive Summary Google Now = Metrics Slices Data Settings ~
- G Infoforyou
> Queried time ranges = (2016/03/07 00:00 ~ 2016/04/03 23:59) C Interval Level: 95%.
= @ e
QC) G Infoforyou Transfer News Experiment : Users | BooleanViewR | ViewR(%) | BooleanCTR(%) CTR(%) DismissR
= "He will end his umr._:t Heis L )
=3 News experience pn Xbox Live s, he'll hang up Al Traffic
O " Jorge M 42 6,691 17.6523 23.1093 8.0465 10.6481 5.1525
TOTAL * SCARY
G Info focyou 3 » Al Traffic
G Infoforyou w 42 6.691 237720 34.3837 19.8830 224172 8.1871
|NEWS_EXPERIENCE_SECONDARY_PAGE
News experience on PlayStation 4

- FOX Sports Asia

@ #Barcelona manager Luis Cnrique

G Inloloryou

No birds were hurt in the making of Realtime Boost signal




Query Suggest

[p] -> [Prince]

Google ‘ o
python2 fetch url content
python urllib importerror: no module named request

Remove
Remove

prince
prince dead

Press Enter to search.

Google suggestlﬂ

[ [
o4 4
ds: | lang:en

| country:us

l "/ Raw ASCIl Raw XML | Update URL

| client:psy-ab partner_id; | expid:

' Show maps options '® Show debug options *’

[Pl

Suggestion Type

prince dead 0

Set client options params

Set reference client options params '

info frequency
message_set_extension
fresh_clicks_ratio 0.84232813
Ils sgikinl  true ]
debug_string prince
s st s 363,394,080
score 10
confidence 0.93055558
time_range
start_secs 1461256200
57,862,620

~NOY AN OANN

Set Suggest-Generic request options params

subtype_string

FRESH_NEWS, FRESH

FRESH

CDroeyw



Query Suggest

[q] -> [Queen Elizabeth] (it was her anniversary)

GOUSIQ Suggest ||q— [ Raw ASCIl Raw XML | Update URL

ds:

| langien | countryjus | client]psy-ab | partner_id{ | expid:| | location_id [metireal: |0 | debug: [ show info:

‘' Show maps options '® Show debug options "' Set client options params ‘' Set reference client options params ‘' Set Suggest-Generic request options params

[d]

Suggestion Type frequency subtype_string info
quizlet 0 5,886,116 FRESH_RERANKED

message_set_extension
fresh_clicks_ratio  0.54415619

I is_spiking true ]
debug_string uk s cameron hails steadfast queen on her 90th birthday
" FRESH_NEWS, FRESH_RERANKED, splke_resuit
| queen elizabeth | 0 405988 b \SAMBIGUATED_BY_ENTITIES score | 45131

confidence  0.6875
time_range
start_secs 1461193200
end_secs 1461195000

No birds were hurt in the making of Realtime Boost signal




Query Suggest

[Alp] -> [AlphaGo]

GOOSIC suggest lalp ) Raw ASCIl Raw XML | Update URL

ds; | lang]en | countryjus | client;psy-ab | partner id: expid: | location_id [metireq]: O | debug: ! show info: ¥
1 L | \ | L !

|

(' show maps options ® Show debug options ' Set client options params -/ Set reference client options params '/ Set Suggest-Generic request options params

[alp] Debug o
Suggestion Type info frequency subtype_string :_: ﬁ‘
message_set_extension 8
| |

alphago 0 e 2048580 FRESH_NEWS, FRESH_NEWS, FRESH = o
snippet Spiking in the news. — byp
source_name google s software beats human go champion in first match I S

fresh
alphabet 0 361,108 FRESH_RERANKED mm;::
alphago vs lee 0 RN 492,660 FRESH_NEWS, FRESH NEWS, FRESH  Stright

fresh_clicks_ratio 0.96949667

alprazolam 0 168,546

BoldSuggestions: 1

complete_usec: 76086

experiment_triggered: f

word_boundary_probability: 0.010128212872179961
num_get_completion_requests: 1
query_boundary_probability: 0.0032958192125247558

No birds were hurt in the making of Realtime Boost signal




Newsstand - Pivots topics

Q ] . 19.76
17.781
& Stephen Curry ‘
15.81]
13.831
11.851
9.88 | [ |
7.90 1
ﬂ Portland Trail Blazers @ Golden State Warriors 5.93
3.95 |
The Huffington Post NBA 1987
0.00 : T - e = ~~ e :
812577 812591 812605 812619 812633 812647 812661 812675 812689 812703 812717
Related Entities
Img a~ Name a~ Score a- av | D i A
&) Stephen Curry /m/ocwisr o e SETE
Basketball Shooting guard
=3 Point /m/obdebr 421:54 b 95
2 Portland Trail Blazers /m/ojmm4 shn g riz
Professional Sports Team
& Golden State Warriors /m/ojmi7 220.25 507 7900
Professional Sports Team
ASSOCIATED PRESS P NBA /m/05ivx 51.07 150 10088
) gl
Stephen Curry Is The First Unanimous MVP In NBA BPAEAtcoRm
History = NBA Playoffs ;m/os_ior 23,79 28 2024
51 minutes agO Recurring competition

No birds were hurt in the making of Realtime Boost signal



Newsstand - Pivots topics

Bo~mm™ 3 Q@' m1257 Q0 & J

< Donald Trump ¢ < Panama Papers

Panama
Papers

4 £
@ Corey Lewandowski @ Howard Stern @ Tax haven ICIJ) International Consortium of Invest

The Huffington Post Ryan Gosling VeA  Learning English (VOA) Panama Papers

) . Panama Papers Show 200,000 Offshore Accounts
Watch Will Ferrell & Ryan Gosling Take Cuts At Donald

19 hours ago
Trump 9

+making of Realtime Boost signal



DEMO

http://go/realtime-boost-demo
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Realtime Boost (go/realtime-boost)

Realtime Boost can be faster than Twitter

Query [Weather Chicago]

e Huge snowstorm arrived in the middle of the night

Realtime Boost Twitter Hivemind
Score time series for tehh Sam PSY Score time series for tehh 11:30am PST

218 1.22 -
1.96 1.09
1.74 0.97
1.52 ﬂ 0.85
. ory 4:30am PST
1.09 M tehh 0.61 1 1 H tehh
0.87 0.49
0565 036
0.44 T T T 0.24
. M sz
0:00 804377 804391 804405 804419 804433 804447 804461 804475 804489 804503 804517 000 804376 804390 804404 804418 804432 804446 804460 804474 804488 804502 804516

4:30 am PST
around the time the snowfall started


http://go/realtime-boost

Realtime Boost (go/realtime-boost)

We can replace Twitter Hivemind with Realtime Boost

Query [John Lennon]
e His death anniversary
e Political figures took the opportunity to talk about gun law

Realtime Boost Twitter Hivemind
253 163
228 147
202 131
177 114
1.52 0.98
1.26 082
1.01 065
0.76 049 i I I T I 1
051 033
dal . . | . ' A . I [9oR 016 N\ j\
0.00 05192 ;:,\5;“06' SOCE00, B0CO34. G0SO40. 605003 . H0BZTE | Bobl0 05308 “rcame “rciledia 000 o195 805200 805223 805237 805251 805265 805279 805293 805307 s0sa2i  sBRgshd

Goog|€ No birds were hurt in the making of Realtime Boost signal
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