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o RingPop
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http://ubr.to/1547b8g [Hard]
o http://bit.ly/1Yg2dnd [Hard]

o TChannel
https://github.com/uber/tchannel
o —/NERAIRPCHMY
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o Google S2
https://github.com/google/s2-geometry-library-java
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1. Scenario 1=

FEIQITIHLEINGE? RiTE4lths?
o FE—MER
o Driver report locations Bk &EE SHIE ——heart beatt&Ez{,

o Rider request Uber, match a driver with rider SgZ= 0%, ILE—IHZE

o FEMER
o Driver deny/accept a request S BCE//S5h 1288
o Driver cancel a match request S BUEIT B
o Ride cancel arrequest JEEEGHIFK
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o Driver pick up aride/ start a trip EIFl3EA
o Driver drop off arider/end a trip S LIEZIA
o B=MER
o Uber Pool
o Uber Eat
QPS / Stroage
BE:
20115FA9QPS?—— K29 1k.
20155EAYQPS?
o {RIZ20WEINERIEE::
o Driver QPS =200k/4 = 50k, &RiCHR200kMNERK, BAWTHR—K, (X EAK]
o Peek Driver QPS =50k x 3 = 150k
o Rider QPSHJLAZE: AFERERTICHRAIE, —Eim/\FDriver QPS

2. Service IR53

UberFETFAIEBEHAG:
o IBREMINE: GeoService
o PUECFTZEIEK: DispatchService
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ia): Service EHEAES THL 7
E BHLE+NEFRNBS

o FlAdispatch service KEUEEE, REITREILENFREER
o IFEEMdispatch service RIXFIEIFK, ENIRENEK

BirtRE, #E:
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1 class Trip {

2 public Integer tripld;

3 public Integer driverlId, riderId;
4 public Double Latitude, Longitude;
5 public Integer status;

6 public Datetime createdAt;

7

8

9

class Location {
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10 public Integer driverId;

11 public Double Latitude, Longitude;
12 public Datetime updatedAt;
13}

MNEUEEREXRE, #ME:

id pk primary key

rider_id fk User id

driver id fk User id

lat float Latitude 25

Ing float Longitude 2

status int New request / waiting for driver / on the way to pick up / in trip / cancelled / ended

created_at  timestamp

Location Table

driver_id fk Primary key
lat fk AL
Ing fk SR

updated_at timestamp 175 /o EETHIN [A], XEEHNE FIHLR AN L T

(%% — —4lfai@id Location TableHiE M RZFRIES 22 LARAYBEH?

SQL
1 SELECT * FROM Location WHERE lat < myLat + delta
2 AND lat > mylLat - delta
3 AND 1lng < mylLng + delta
4 AND 1lng > mylLng - delta

EMEAERT, EXLEFRTEE T —BRIERETE.

thikiE

Google S2

o BRI BRI —HES ), 1SHEESARGIEI2" 64A9EEEL,

o II: FWARHNLG: HM&—ERAPBEBXNE, ARELNEIRRENS, XM RSHENS
BRI,

o 4t WRZFME LEVBIERNMN R, WA BILEIER

o Example: (-30.043800, -51.140220) - 10743750136202470315

BFAZ 100%RIEFRRANRECEIL, BEEUR, Hoan:
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o MWIMLRE—HFN "4 F&E LR
o (BIRMERBATE_4 Fiff, BHILE—# EAKE (BTRE)

Read more: http://bit.ly/1WgMpSJ
Hilbert Curve: http://bit.ly/1V16HRa

Geohash

o Peano Curve: BEEEHEAZRTER!

o Base32: 0-9,a-z ki (aji,0)——/9t+4F3 base32 ? FANIEF 25 RILAR 5 AL — IR
o LB A

o FHE: AHBISKEIK, W,REER

o Example: (-30.043800, -51.140220) - 6feth68y4tbe

Read more: http://bit.ly/1S0Qzeo
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o E—NEFHIL, BRIN321D; RERESDD

o YNERFKA(HBlinkedInFlgoogle R E D BIFMXMA I, HAIEKMBIEEIN—1F, MAfSfacebook
L,

o BARREZIER? EESER: MRMMAHFIEBgeohash length™, BBAREIIRAY
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» Examples:
* LinkedIn HQ: 999hu3hhsjxx

* Google HQ: 9g9hvu7wbqg2s
*» Facebook HQ: 9q9j45zvr0se

geohash length  lat bits Ing bits | loteror  Ing error | km error
3 23 +23 * 2500

5 +28 +56 +630

7 8 +0.70 +07 +78

10 10 + 0.087 +0.18 +20
13 + 0.022 +0022 | %24
15 15 +00027 +0.0055 =041
17 18 +0.00068  +0.00068 =0.076
20 20 +0.000085 +0.00017 *0.019

o N alw n =
<]

Geohashf— 5t
B L, BiEBiMNKL:
o SCIBMEEkD B, MRXANRELE, #MicH0, Aibiesl:

T4 %

a 4 2’

o FBEMYI—J], WMRELIDMICH0, TBIEHL
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7 32{URIFFF, tEaN111005R7-AW
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o fRIETER, FHiikAMgeohash lengthBIRIERSNABRIAY, EASHE2kmMA
o MGooglef9IE I9qg9hvu7wbg2s

o REMIBLAIqahvFFSLAVZEAEENET! | ! | —— A 7EEURERASEEL?

REEL:

http://www.lintcode.com/problem/geohash/

fZEE BGXE
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BifjGoogleF F20 B NI ZEHH

 HEEEIRE > 20 BEMEKKE

geohash length | lat bits . Ing bits ' lat error | Ing error | km error:

] 2 3 +23 + 23 + 2500

2 5 5 [+28 [x56 [630 |
3 7 e [tor0 [zo7 |[=78

4 10 |10 |+0087 |+018 | 20
5 N2 (13 002 [+o0022 |+24 | Fe—
¢ 15 |15 [ +£00027 | 00055  +041 |

7 17 |18 | +0.00068 | +0.00068  +0.076

8 120 |20 | +0.000085 | £0.00017 | £0.019 |

» Google HQ: 9g9hvu7wbqg2s
BB ENOOWAT TR ([ SRR

3. Stroage £iE

SMATEREMEFFLLAqohVIT LRI ER? SRR EATE?
o SQL#iERE
o BSEFEERT geohash E@ZE5|
CREATE INDEX on geohash;
o {#H Like Query:
SELECT * FROM location WHERE geohash LIKE "9q9hv%" ;
o NoSQL - Cassandra
o ¥& geohash i&/9 column key
o {#F range query (9q9hve, 9qShvz)
o NoSQL - Redis / Memcached
o Driver BFHUBEDRIFNE (/\%I)
o 3 Driver BIRIEINRZ 9q9hvt, NFFHETE 9q9hvt, 9q%hv, 9q9hiX 34 key 1,
MX=AEMUTAENEE; 18R, RRBNEEH TEREEEREE
o 6fi geohash BIEEEEE—ARELAN, YT Uber IXEMNAEE T
o 4fi geohash BIEEE20RELA LT, BAFIKENXT , FASFI202BLISMIE

o key = 9g%9hvt, value = set of drivers in this location
REIEEREELER
BEREEMEIRFMEEREE, NFEmR+o05!
o SQLAEJLA, {EfERIRIE

o JRA1L: LikequeryfRIE, NizREER; BMERindex, tHRE
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o JRE2: Uber BRIFE, Driver FEELHT Update B CHIMIRE
#indexfiJcolumnHFREESLEHIEK
B+ NMEEE, K
o NoSQL - Cassandra 5], {BEXIiXIE
o JRA: Driver RUHIEEEEEIURES
Column Key 25 index 1§, # index i column NESEEH 18"
o NoSQL - Memcached HAEE
o JRE1: Memcached iREIFANFME, —BET, HIEMEX
o JBEE2: Memcached HARRET set 4515
FEILHEA set, HII—MTER, REBEE N set HEIX
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Redis
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o EEREZIIRFIHEIERE >100k QPS
FARedis/RAIXTE?
BFRIERE
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o (lat,Ing) — geohash — [driver1, driver2,...]
o SEE6IHY geohash3k0.6 . B LAY
o WNRRE HESNA geohash 2.4 BLIMATY
o WRE BEMU geohash k20 2B LANAY
o BB LAY IRREIR XA :

Location Table

key geohash
value {driver]l id, driver2 id, driver3 id ...}

EEC SR E
PLECEIALD, RPEREAEME

o driverl— (lat, Ing)

RUTFR:
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key driver id
value (lat, Ing, status, updated_at, trip_id)
SR
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« 7£Driver Tabledh E# B IR /E /G EXATE]

- AHERITEIEFK
- (B Trip K&
+ APAHIERFTERBZT Trip Table ) E— X iRI2T FHMatch £ HITEI T
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* 7£ Trip Table PERREBIRT
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1 FRERHIIEEKR, RSEECIE—RTrip
1.4 trip_id IR[EIZ5 FHF
2. REER/LEE—RIRSSREE LA KLY
2. IR EIREICERIEIN, B ATrip, KEAEFEWLEIRL
1. BRJ{E2L Driver Table FRIEINVAS AR, FEAXIRAY trip_id
3. EiCIRE CRE
1. IFYETE Driver Table FAMB S ELA B S trip_id
2.2 Trip Table ERIXINAY Trip, REESE
4. TSI EIBK
1. {&% Driver Table, Trip FHPIRS SR
2. RERMBCIVERKTD, KETHUEE
5. EWIEHEF T EiEK
1. {24 Driver Table, Trip FRPREER., TRCIZEINEEEE T i%trip
2. BFILE—NEN, EEFE2P
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fi#R75,——DB Sharding
o BM1: HHERE
o BHAHY2: BHLEE RIS Avoid Single Point Failure
fzigipkhSharding
o MER1: ANMaIENkH?
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hEE: 4001
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o J5i%1: Replicaby Redis —— Master-Slave
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