B O ME L

%+ Docker } 12 MongoDB ¢ 2 =L §&
/FJ’é‘F‘ ¢} }E‘/" 2

The Implementation of Semiconductor Test Information

Cloud Database System with MongoDB on Docker

SRRt

3

PERE- O £ 7



RERZFHELTZ2MHGXETRELE

REBEALENIRE L AR

MEA W R K MRZIHX

1 Docker _E A MongoDB B 4k & 34 ¥ 8 52

PR B £ 4

GAERGESE  HOREBMB LR -

LREREE € 4 et

2 £ A 'ﬁé EX 5%
= b

% 5 7/) éﬁ %\

# OF M ® ?%?@ji£~ %E

PERE 104 £ 7 A T






* X

L ERpET A STDFE (Standards Test Data Format) 4§ % ¢ 7 Data Log

TR @idck - KL EHPRE S % 5u (Bin) TR BT s st
FTAHE (RDBMS) ##igii A~ 47 > R %5 - BREETAH STDF thdk2 ¥ » ¢ 3

ﬁﬂ%?#%?&ﬁﬁi’i%@ﬁ%ﬂﬁlﬁﬁﬁigﬁéﬁéﬁﬁ%?%
ipliEfs - & p EF2Z STDF fhx At B o k2> BATHEEFR S
BglF A E AT 2 o A7 4% NoSQL Document-Oriented (MongoDB )
FRE > EH- B X EMRRTEIATRE (0 BRI EMRRET
A+ STDF # 5 JSON #3545 » 3 29 enF 4R > ¥ f|* Docker Container -
FAP S T HF AT R P NoSQL FALE o B L HApR 1 AR fF v 0L
i3 NoSQL FHEAARFELEE > P 277 NAFIRTEHR » I RS
AT R o kBB IA P2 * Yahoo Cloud Serving Benchmark (YCSB) #t
MongoDB it {7 & 4 PliE5k#E o

M&EF - 37 £ ~ NoSQL ~ MongoDB ~ Docker % &



Abstract

The testing of the data log file in the STDF archive containing the current semi-
conductor test information cannot complete as Bin (levels) of chips stored in the
traditional relational database for analysis, the reason being that a single STDF
archive with test data contains test data with millions of record, and the STDF
files acquired through semiconductor tests of chips and integrated circuits exe-
cuted every day in the factory amount to several thousands. The building of a
traditional database for storage is very costly and in no way elastic. This research
uses the NoSQL Document-Oriented (MongoDB) database to construct a cloud
data system for semiconductor chip test data, and transforms STDF into JSON
format stored in a private cloud, uses Docker Container flexible and fast approach
to rapid deployment of NoSQL database, with which it enables the semiconductor
test engineers to make fast connections with semiconductor materials querying
databases, and the company can invest in corresponding hardware and software
resources. This is used to resolve the company’s problem of not being able to store
the semiconductor test data log in a traditional relational database. The system is
used to verify parts of Yahoo Cloud Serving Benchmark (YCSB) for stress testing

to verify MongoDB.

Keyword:Private Cloud, NoSQL, MongoDB, Docker Container
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to the id
field

Aggregation (e.g.group by) | Aggregation
pipeline
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MongoDB 17 Document i 2 A A enFAGEFHE 2> 5 7 74

o JSON document ¥ # > 3F f H B F o 2583 2 oh 2 FTHET (4o F
£) > iz4 37 & Kk JSON v ORM (Object-Relational Mapping) P i#rh i7 0
B F] e

« RDBMS ¢ Join 4 (* 2 § £ = A B %o e Join A% 7 &R A%vy TR > 2o
FE® 4 x5~ (embedded document) 17 3% > ¥ g Y Join 1% enig

* o

MongoDB, Inc ** 2014 # 12 * #H 7 WiredTiger » & ¥ 1 #Teh8% 7 &
(Storage Layer) # it WiredTiger » & MongoDB it {7 & 5 & ehsg (* > 2@ f27
< 4% % 2 (Document-level) 1 {7 ¥ 4] (Concurrency Control) o 3 & 52 ¢ J
TEAFH B O cha (7 FARERAN AE TN - LAET ROV IAERME ) X2 R
HhoF i 80% RIS o

o AH&BE (Shards) : f FREFTH FBABERL - B EE (Replica
set)rd FOWEEN o FL G AF B HSH] > ATt - BAFR AR D
EFo SR EFEFAAEOTHR  AAFROEEY J HBRP S TR
FA B HBEILFFHPPEL A LTF T ¥ AL

o X TLHFRE (Config Servers) : fEF#7F » B & Brenfe d T > ¢ 7 5

AL 4 B4t (Shard Key) s i o

=

F

o Bd IR E (Routing Process Servers, Mongos) : f F4&fc*iRent g > §
Rk B PIRBEINRTLFPIMBEREERAF[TH > L 85
v g o
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| Application
| Driver |
Router

[mongos)

. - Config Server
4 Config Server
- "
e
Metadata
Data Data

FIGURE 2.4: MongoDB # & #i
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2.1.5 YCSB

YCSB(Yahoo ! Cloud Serving Benchmark) £ Yahoo 4% & ;% & 02 =4
JRA:F AR #73K 3+ ¢ Benchmark 1228 [14-18] o

YCSB enp 8.5 7 4137- BEE > fr- BEF a3t B 2N ¥ R R n
FALEBIGER 2 B g Rt o A NoSQL ek @A (x5 enZ fp o fe

B R ARS O AN TAIZAES A

A ROTRISER D 0B R RA A R ] & A

o BMH G HE I ERY AT U s e DRIRI IR > Y R

o E%,ﬁ;@ffjﬁfﬁ? :‘}4ml’§§ Pf—ﬁ)‘mﬁﬁi’gﬁﬁ’k"

YCSB f1# 7w & =t ki & Benchmark &% » [28] ¢

Performance : 1 * i 3 4v Loading ° 'F_l EFEF R F Aty O
BH g o

Scaling : f* # 4 2 2B & BLenfic P > Ip pFe F 0 3 4o Loading 2 vt e &
§w iR -

Availability @ Pl § 2% 2 A WS RRFIEE Hraa A2 F < f ¥ o

Replication @ FHLE 4% i Z 2R IR G BLenfed 27 11 & p A FEo
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2.1.6 YCSB #%
Command-line parameters
* DB to use
« Target throughput
* Number of threads
Workload c
parameter file YCSB client %
* R/W mix o
- Record size [l 3
« Data set =
c (@]
Extensible: define new workloads | r
| Extensible: plug in new clients |
FIGURE 2.5: YCSB ¥ Database % f§
4 B Figure 25> YCSB 4 & ¥ & 5 & < {84 » & B 5 YCSB Client
Workload -
YCSB Client : f #8348 ¢ FHRE AL » £ YOSB 5 & & ¢h— 28

o v EE 0 EREEREDD L o 58 Workload Fk Ty % E/H S

Workload executor #4 7 ° ] Read/Write ~ Record size ~ Popularity distribution ~
FH1* 7 Thread #4t 7 © % "ale PR {7 FALATHR f o

YCSB i * =z @ i * e’ DB Client 7 java 2 3% B~ workload % i 45 #7

KRR X KB HBERT SR R BT

o EXEBFTHE o
o EH i ¥ o DB interface °
o PLiE p|2E e0 workload o

e BAXPIRFTFABNTHRE > NEPERLF

o # {7 workload » I PR 2 S UPFRF LG REFTEIR -
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Workload : i #5345 T ¢ DB interface Layer #5fe & * Hp £ g R ER
# pe e Workload 4 #icde % Table 24Kk & 7 7 b cndicdp Bl d o B ¢ g wu]ard

Request Distribution » $* - 3 %% ¢ 8 83] Read £ Fehd % > v 3 T 7S X

T _ .
e Uniform: Tz - £ 242 g5 o
o Hotspot : xfm— & e &g EH -

o Zipfian : G & Erehl pE 0§ OB Bchh g Y RE T -

o Lastest : #f 0 Zipfian &:E % = ;% » 2 § AR E D a7 n it & -0 0 RATH

PR F AL o
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TABLE 2.4: Workload % #

Properties Description Default

Fieldcount the number of fields in a record 10

Fieldlength the size of each field 100

Readallfields should reads read all fields (true) or just | True
one (false)

Writeallfields should updates and read/modify/writes | False
update all fields (true) or just one (false)

Readproportion what proportion of operations should be | 0.95
reads

Updateproportion what proportion of operations should be | 0.05
updates

Insertproportion what proportion of operations should be | 0
inserts

Scanproportion what proportion of operations should be | 0
scans

readmodifywriteproportion | what proportion of operations should be | 0
read a record, modify it, write it back

Requestdistribution what distribution should be used to select | Uniform
the records to operate on - uniform, zip-
fian, hotspot, or latest

Maxscanlength for scans, what is the maximum number of | 100
records to scan

scanlengthdistribution for scans, what distribution should be used | Uniform
to choose the number of records to scan, for
each scan, between 1 and maxscanlength

Insertorder should records be inserted in order by key | hashed
(ordered”), or in hashed order ("hashed”)

mongodb.writeConcern describes the guarantee that MongoDB | acknowledged

provides when reporting on the success of

a write operation.options




Chapter 27 3 # B B4 M T 19

2.2 PMFAY

WE K FELEMAUBOP FHE FRIRTER AN E PR o F
LRI S G Sk o FIR RS P Rl P T /T}é"\j\f"\? ]
AT P o AP P R ARG L MR T N (STDE) 02 42 E e
BERE S A AORAMHATHE > GLEER L Data log £k AL
W R 5 STRINAEE A - s TSR gt T - A T 4 4

TR AL A PR 5~ B R TR WAL R o A& fRiken
%%g%&{%% s F)pt A2 e 0 - Bz 23 Docker F g ¥ MongoDB k|2
O RER TR R R R - RAE

S 2 (Document oriented) % 7F ¢ NoSQL FAL EARZER 7 v & S pd 75

\m

i 5 ik 8L [1] - Barbierato & 4 [5] = 7 # R > & * NoSQL %k
iagr’;cz“—‘g 24 pﬁ‘}-r‘n T R B FRORE o 2 R g fI* YCSB i
2] > B+ &' MongoDB 4= # i 3 NoSQL F#L & Cassandra {

Couchbase F { % e & 1 > MongoDB 3%+t s % p &8 i3t H s NoSQL FH A o
F-#% [3]> 1% 7 MongoDB %i& {77 T+ AEhig s > &P 7 MongoDB
BV (FETRERS) TR A R REM BT o ¥ -
B Apd o #* MongoDB ki Fh 4 #F T IFEHmPBHT A © RE G R &

o

Bk s v BAMBET RS S [4] o
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3.1 =8 %5

*F %A T ié ¥ VMware vSphere5.1.0 2 VMware Fusion6 i% 5 Z =4 7&
H A T IRTE (TaaS) T & > A3 &% 2 35# * Ubuntu Server 7 7% k4 ¥
% % Docker » # * Dockerfile &k *7 4 * MongoDB = fas% » (2.6.9~3.0.2)

Container °

F % EB LR 4o Table 3.1 Table 32 & A H " RHE T 5 L B 43
VMware vSphere ¥4 > - B PR B Em R B - j\j’/iﬁ,gv % - % Linux p $en
Td k3 %3 ZREEANHLTE L% » @ VMware Fusion § & % >t 2
o (TE LA NFEFE L Ak [ AE RS GELs A ITE KA AR IR
BEASS 4 FIHP S wBI B @ VMware vSphere €3 2412 L H 7

TOALAE > RIFE T € ¢ VMware Fusion 4 ©

20
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3.1.1 Notebook ¥ ##*# (Hosted Hypervisor)

g * VMware Fusion 6 2 % B %8 T 5 > AR 40T Table 3.1

TABLE 3.1: VMware Funsion ¥ %% 8 (H %)

CPU Intel(R)CPU @ 2.00GHz 2
2 ¥

Memory 4GB

Hard Disk 100GB

3.1.2 Server 7 %% 5 (Bare-Metal Hypervisor)

¢ * VMware vSphere 5.1.0 £ 5 & S BB HRBE T Sk B > 5 5 Server A
i — Fa AR 4eT Table 3.2 ¢

TABLE 3.2: VMWare vSphere ¥ %% 8 (7 %)

CPU Intel(R)CPU @ 3.50GHz 2
8 1%

Memory 32GB

Hard Disk 300GB

3.1.3 Client 7 %% 5

F % Client =3 8 fe % 4o Table 3.3

TABLE 3.3: Client 9 5% 5

CPU Intel(R) i7-3667U 2.00GHz
2.2 ¥

Memory 8GB

Hard Disk 256GB
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3.1.4 Cloud Database %" ¥

Cloud Database i % #.i& {7 & Cloud Computing = & e #E » & NoSQL
IFE BT A LG S AR

 Virtual Machine Image Deployment : )4 MongoDB/Hadoop/CouchDB/
Neo4J on Amazon EC2 -

« Database as a Server(DBaaS) : #]4- Google App Engine Datastore ~ Amzaon
SimpleDB -

Virtual Machine Image #_Cloud ¥ 5 -7 LiFig * X E&% i $5% 18 P

R g Fmk® % Fvupe P i@pe iy Image et H & *
Cloud & s e @ SR BB E Image o T S RF fF R EDEWER
u&@%ﬁﬁ@@ﬁ?i%’jfﬁﬁsﬁwﬁ % (b]4r 99.9%) o xm L &
WplEte A2 STDF #cdp 52 £ 2 F A "M%k~ (- %~ ) &:F 5GB)

PR E BT AT 22 b

;-4

AFE 7 iE 2 - £ & Docker F F 4] * MongoDB *k i % L 48R E ik
% STDF > * ¥ & Docker & + & MongoDB & i & 37 f i it {7 2 iy 32
B PR AAG Y FLOMA 0 TR R G 2 B A B AT )
(Performance Model) ~ szt B3 (Performance Test) ~ #x i 4 7 (Performance

Analyzer) o

e ¥ - FFE Uta WAl A & 4 7 /8 Open Source(Linux ubuntu 14.04
Server ~ Docker ~ MongoDB ~ MongoDB java Client ~ YCSB) % & % %
REIPI38 TR 68 3 2 it R K 5L o

o %I REE R BlFEE A AR 74 STDF 7k Workload config ek #_»
g * YCSB i£{7 7 I #ic® 77 Shard Server(3 4v Container) p3#; &7
KF i * By o STDF Parser #- JSON 3 » MongoDB it pli# o
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)

. ¥

i
—

WE oA A EAE R 5 f1* (CGoogle GSON,STDF4j) #- STDF i@
F R BRI AT

1%

3.1.5 X ERLPIRAT I

Aok LRI A & AP B2 dcdy STDF # 3 = JSON 54 MongoDB
client =4 #-F 4L & 3% 3] MongoDB 7 Mongos » £ # MongoDB p 8% & i #-#c
% B » MongoDB 7 MongoD ¥ #%73% » i 3t MongoDB Config Server ‘& 4%&& 5
e MongoD = % o

Docker ¥ MongoDB 2_ % ﬁf_%zr'ﬁg] » Figure 3.1:

Server

Host OS

( Docker Engine J

MongoDB
Config

MongoDB
Replicate Set

MongoDB MongoDB
Replicate Set Router

(Mongod) (Mongod) (Mongod) (Mongos)

FIGURE 3.1: féf?ﬁ? Docker z_ } 1 MongoDB & %3k 5 B

TERLFPRRTEIATR RIS R I RRBE L ERPETRERE
B REFRROTE BB BT UEREAR AR AT S PRRETR
i GUL X ERPIFETH A3 k5o Az 4eo B Figure 3.2 B v
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STDF I ‘ Workload ll

AP (STDF Converter) AP (YCSB)

Java MongoDB Driver

MongoDB | MongoDB | MongoDB MongoDB | MongoDB MongoDB | MongoDB

Shard Shard Routing Routing Shard
Docker Engine Docker Docker
& Engine Engine
Guest OS Guest OS | Guest OS
Hypervisor Hypervisor

Host OS Server

Native VM
Server (Bare-Metal Hypervisor)
Hosted VM
(Hosted Hypervisor)

FIGURE 3.2: X $80pI3E 74 4048 28 1 )

o STDF : & 4| fchpsh % o

o STDF Converter & 3 STDF4j(f#+47 STDF 2 Java Open Source) 1 %
Google GSON(Google # i 1#- Java Object # 4% 5 JSON)

« MongoDB Shards Server : f F o5 F4 5 BAHSEL - AFHELE

(Replica set) > & % 54 ® (Contianer) = o
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et

« MongoDB Config Server : #5%F #73 4~ 2| & 8hfie i F > ¢ 75 & FH

& 2)4¢ (Shard Key) g4 fi o

« MongoDB Routing Server : f # #&{c*3ehh g > § 7 R kP> B
FIRE ¢ PR R FIRE R BB L AT Lk @ o

« MongoDB java Client : * %3* ¥ MongoDB & ] * 35 £ 3 i* MongoDB -

o Docker : MongoDB ¢4 %] & 8. (Shards 7 Replica set,Mongod) ~ 3% %_

@ PR E (Config Servers,Mongod) ~ ¥ d ® PR % (Routing Process Servers,

Mongos) ¥%i¢ * Container ki = o
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TERFITW 274 &2 0 A4 STDF # %% 5 Direct Mount 7 NAS
z B % 350 STDF Converter 2 Monitor 4 %_ Direct Mount e NAS 7 & » &
3 STDF # 4 p= > AP 4] * STDF4j ~ Google GSON #- STDF #& = JSON » %%
fs # JSON F #1141 Java MongoDB driver 2 insert 3| MongoDB o iPl3# 1 F2fF
#F GUI 4 &
& Fuin424e B Figure 3.3 &1 ©

73 0 EEEEEF > MongoDB T E hF 4L k& 74 478 (% o

Line & Chart

Query Handler
(Robomongo)

Mongo DB on STDF Converter

Docker
:> STDFs on NAS

FIGURE 3.3: & $u7f 1Rl
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3.3 F§H#

3.3.1 L EghpE

<~ IR 5 Brde Figure 3.4%77 o

BRE A GV Y AL, R R LR N A R FREHL
H <

Wafer Fab
Process Assembly

. Wafer Accept Test

OC Parameter
Tester —  WAT

¥

Dicing Saw, D/B, W/B,
M/D, T/F, M/K, F/V, Packing

IC Packages
TSOP, TQFP, PBGA, FC, QFN

............................................... =
Wafer Bumping FT1 :
Final Tester °
Test Handler &
: cp1 | E | T
' Chip . -
. B : : FT2
: ;’eséer Probing 3 : Final Tester
H o Test Handler
="l et el ol sl el o1 o b o r  Sisssessssssssssssshessssssssssssssssssssnasasd
i CP2 : :
: Tester — ) Ch'_p :
: Prober Probing - Shipment
FIGURE 3.4: General of Testing Profile
LER A PR K T R A G AR B (35K R13E) CP(chip probe) &

\

B3R (32 pE) FT(final test) = 44 :

o #k ds £5ip:CP(Chip Problng) o SRR T R R

" f‘l‘/PJ \"f’ﬁ/ﬂ /

'

]

f2 % Wafer Sorting - & %

fEE 2 5 CP o x o 3048 Flisiipis  f&x
EFEM O RAT h AU ERY %
DR EEN R YR FE LR A R
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o H ¥ PR FT(Final Testing) @ 4*¥F3t £ 18 eha &> B - =0 T [L4HR|eniF
P2 T 3P Lo o RRF G RFASAHEL PR E

STDF 4 % @ STDF (Standard Test Data Format) = # [9-12] £.d %
B Hedrle s ih- f Binary #h% - - BF #4877 8 (Header) Fidr
FHRAL B FFAR ¢ 2 FA LR (REC_LEN) (i 2 # Byte) - L4
4] (REC_TYPE) (i 1 # Byte) 4= #%] (REC_SUB) (i 1 % Byte) « &5
FTad FHEAN e AL S ol RaoEFgK e AP T 1y REC TYPE+
REC_SUB thie & 45 5/ 4L sedeen g & o

TABLE 3.4: STDF Record Types and Subtypes % i» 71 %

RecType RecSubType | Record Description
0 Information  about  the
STDF File
10 FAR File attribute record
20 ATR Audit trail record
1 Data collected on a per lot
basis
10 MIR Master information record
20 MRR Master results record
30 PCR Part count record
40 HBR Hardware Bin record
50 SBR Software Bin record
60 PMR Pin map record
62 PGR Pin group record
63 PLR Pin list record
70 RDR Retest data record
80 SDR Site description record
10 Data Collected per test in
the test
30 TSR Test synopsis record
15 Data Collected per test exe-
cution
10 PTR Parametric test record
15 MPR Multiple-result parametric
record
20 FTR Functiona test reocrd
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STDF # # i & - & F % &5 Master Information Record(MIR) » #*
kaiu & B STDF #hk > 8 o F A BRaid * TRHEFHTH - B4/ 8
RRIGEPE R~ & % TRIES S & RIAARSY ~ 2 A % KRR B Ld v
FIEERTL A BT AT £ o

TABLE 3.5: Master Information Record

Field Name Data Type Field Description

REC_TYPE | U*1 Record type (1)

REC_SUB U*1 Record sub-type (10)

SBETUR ¥R U*1 Date and time of job setup

START T U*1 Date and time first part
tested

STAT NUM | U*1 Tester station number

MODE COD | C*1 Test mode code (e.g. prod,
dev)

RTST COD | C*1 Lot retest code

PROT_ COD | C*1 Data protection code

BURN_TIM | C*1 Burn-in time (in minutes)

CMOD COD | C*1 Command mode code

LOT ID C*n Lot ID (customer specified)

PART _TYP | C*n Part Type (or product ID)

NODE_NAM | C*n Name of node that gener-
ated data

TSR #TYPF | €*n Tester type

JOB_ NAM C*n Job name (test program
name)

JOB_REV C*n Job (test program) revision
number

SBLOT _ID C*n Sublot ID

OPER_NAM | C*n Operator name or ID (at
setup time)

EXEC TYP | C*n Tester executive software
type

EXEC VER | C*n Tester exec software version
number

TEST COD | C*n Test phase or step code

TST TEMP | C*n Test temperature

USER TXT | C*n Generic user text

be omitted
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STDF it% = % #cen e84 5 Parametric Test Record(PTR)3.6 - STDF
PR I RS F - B S G EE PTR PR e Pl - B
WE%¢3 ST B PTR> PTR * STDF H% 5 = R ¢ o 73 2l en
TR et F ol 45 -

TABLE 3.6: Parametric Test Record

Field Name Data Type Field Description

REC_TYPE | U*1 Record type (15)

REC_SUB U*1 Record sub-type (10)

TEST NUM | U*4 Test number

HEAD NUM | U*1 Test head number

SITE NUM | U*1 Test site number

TEST_FLAG | B*1 Test flags (fail, alar, etc.)

PARM_ FLAG| B*1 Parametric test flags
(drift,etc.)

RESULT R4 Test Result

TEST_TXT | C*n Test description text or label

ALARM ID | C*n Name of alarm

OPT_FLAG | B*1 Optional data flag

RES SCAL & Test results scaling exponent

LLM SCAL | I*1 Low limit scaling exponent

HLM_SCAL | I*1 High limit scaling exponent

LO LIMIT R*4 Low test limit value

HI LIMIT R*4 High test limit value

UNITS Cn Test units

C_RESFMT | C*n ANSI C result format string

C_LLMFMT | C*n ANSI C low limit format
string

C _HLMFMT | C*n ANSI C high limit format
string

be omitted
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Data Code #.P? B 4-3.7

TABLE 3.7: Data Type Codes in STDF

Code Description

Cn Character string of length n

U1,U2,U4 One, two and four bytes unsigned integer

I1,12,14 One, two and four bytes signed integer

R4,R8 Four,eight bytes floating point number

Vn Variable data type field, data type speci-
fied in the first byte(max 255)

Bn Variable length bit encoded field;first byte

denotes the count;first data bit in LSB of
second byte

Dn Variable length bit-encoded field;first two
bytes specify the count
N1 Unsigned integer stored in nibble

3.3.2 L FHpE 7R JSON

EX %@%ﬁi?'ﬁé?ﬁi JSON ‘F\XTF«L%MJ DA G WL STDE ¢ ik § #icen PTR
#& » MongoDB TR o Flpt BIRR TR P % 2 JSON e s MIR/PTR %
7 78 Record z_ 3% i» » 4r Figure 3.5%7r7 » #¢ PTR %4 5 n 4 » H ¥4

STDF p 3 FH 88 & % -

{ "DEVICE_NAME":"DEVICEO1" » "PROGRAM NAME":"PGMO01" - »
{"ITEM_NAME":"TEST1" » "TESTER _ID":"TXX01" -
"PROBER_HANDER":"P1234" » "P/C_ID":"AT001" - «
"START TIME":["VDate(1330444800000)\"] -
"END_TIME":["VDate(1330444800000)\"] -
"PTR": [+
{15 S 3 ISTTE " s "BIN_PF":"P" + "[TEM_PF":"F" + "VALUES":"0.22"} -
{1 2" P30 S SITE """ "BIN_PF":"P" » "ITEM_PF":"F" + "VALUES":"0.23"}
e

FIGURE 3.5: X $48:p)3# 7 # Data Log JSON F L
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3.4 in@ i

V2l

*R T it * VMware Fusion 2 VMware vSphere &k 28 3% i #8185 % 5t

T L F AT 5% % Docker 11 % i * Docker & > MongoDB 7 Container >

|

fe # TR B 2@ * Ubuntu Server & 18 % & 3> ¥ 4] * Mongo Dockerfile 2 =
MongoDB Docker image » I ] * } it &7 Container & * 7 MongoDB Shard

Server ¥ 5 X EHPEFT R T koo

@ % gk 4p B R4 Table 3.8 ©

TABLE 3.8: Software Specification

Version

oS Ubuntu 14.04
LTS

MongoDB 3.0.2/2.6.9

Version

Java JDK Oracle JDKS8
Update4b

VMware Fu- | 6.0

sion

VMware 5.1

vSphere

Docker 1.6

Google GSON | 2.3.1

STDF4;j 0.0.2

,;“» :‘:f.‘_,@-: ﬁ -H; :% :

o 1. % % Ubuntu i® % % %o

o 2. [ #72 ABiv¥E kM iE > %% SSH RF% o
. 3. % % JDK o

o 4. % % Docker o

o 5.1 % Docker files (Mongod ~ Mongos) °

6.Create MongoDB Replica Sets Server °
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7.Initialize Replica Set Server o

» 8.Create Some MongoDB Config Server °

9.Create MongoDB Router Server °

10.Initialize MongoDB Shard o

acfs, ﬁa?] ~ docker # 4 £33 MongoDB Shard Server % = 2 % 4r ] Figure 3.6

craigeubuntu:~3 sudo Gocker p
COMMAND CREATED STATUS
devz4/mongos:latest "usr/bin/mongos --po 7 days ago 7 days
devz4/mongodb:latest  "usr/bin/mongod --no 7 days ago 7 days
devz4/mongodb:latest  "usr/bin/mongod --no 7 days ago 7 days
devz4/mongodb:latest  "usr/bin/mongod --no 7 days ago 7 days
devz4/mongodb:latest  "usr/bin/mongod --no 7 days ago 7 days
devZ4/mongodb:latest  "usr/bin/mongod --re 7 days agoe 7 days
devZ4/mongodb: latest usr/bin/mongod --re 7 days ago 7 days

3

S I r L

NAMES
.0:27017->27017/tcp  mongosl
783->27017/tcp  cfg4
782->27017/tcp  cfg3
781->27017/tcp  cfg2
780->27017/tcp  cfgl
779->27017/tcp  rs4_srv3
778->27017/tcp  rs4_srvZ
776->27017/tcp  rs3_srv3
784->27017/tcp  rs4_srvl
775->27017/tcp  rs3_srv2
774->27017/tcp  rs3_srvl
773->27017/tcp  rs2_srv3
772->27017/tcp  rs2_srv2
771->27017/tcp  rsZ_srvl
770->27017/tcp  rsl_srv3
769->27017/tcp  rsl_srvi
32768->27017/tcp  rsl_srvl

devz4/mongodb:latest  "usr/bin/mongod 7 days ago 7 days

devz4/mongodb:latest usr/bin/mongod 7 days ago 2 seconds
devz4/mongodb:latest usr/bin/mongod 7 days ago 7 days
devz4/mongodb:latest  "usr/bin/mongod 7 days ago 7 days
devz4/mongodb:latest  "usr/bin/mongod 7 days ago 7 days
devz4/mongodb:latest  "usr/bin/mongod 7 days ago 7 days
devz4/mongodb:latest  "usr/bin/mongod 7 days ago 7 days
devz4/mongodb:latest  "usr/bin/mongod 7 days ago 7 days
devZ4/mongodb:latest  "usr/bin/mongod 7 days ago 7 days
devZ4/mongodb:latest  "usr/bin/mongod 7 days ago 7 days

@SSGGGG@@@@SSGGGGE
D000 8 R

FiGURE 3.6: MongoDB Container

o 12. T L& % % Apache Maven

e 13.download YCSB for MongoDB for MongoDB Driver ~ MongoDB Driver

o 14. 2 :x POM.xml

Ed P Bz 2 an A AT F 7 YCSB i 7 ek aipliE o 12 B 4T

& STDF Converter #- stdf #& » T4 E % ¢ o STDF Converter ¥ 1 5 d Config
KT AFM > STDF #& » TR E {6 > 24 ¥ 1213 Robomongo GUI 'g P& % 4
B] Figure 3.7 ¥+

e 1. Monitor # STDF # % B /&

« 2. File Size Check ¢ Interval #; #ic

e 3. File Size & % ¥ & =t #

e 4. Monitor #7 STDF File Name 72 v & ¥
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Chapter 3

o
=
%

‘_.

%
1)

‘ﬂ'_“\

N
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A~ @ * o workload 3 B %#icde Table 4.1 :

TABLE 4.1: B3 workload 3% #_

Workload Property Read Update Insert
Workload A o~ R 0% 0% 100%
WorkloadB I B 10% 90% 0%
WorkloadC HLRE 65% 10% 25%
WorkloadD ¥ 5yl 90% 10% 0%
WorkloadE >3 100% 0% 0%

7 I pl:E workload » 2 5 4p F S dicde T

e 1. recordcount=10000000

e 2. operationcount=100000000
o 3. fieldlength=100

e 4. fieldcount=15

e 5. threadcount=10

e 6. Distribution=uniform

e 7. mongodb.writeConcern=acknowledged
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4.2.1 F %% ipl3# - Throughput

%+ Hosted VM 2. Throughput =7+t i 8 — Server 3% #_4 Shard Server -
MongoDB (2.6.9 ~ 3.0.2) Figure 4.1 » 2% # 12 ’ﬁ 3302 7 #2269 7 ik
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4.2.2 F % ipl:# - Update Latency

Hosted VM 2. Update Latency =+t #& > % 4 Shard Server > MongoDB (2.6.9 -
3.0.2) Figure 4.4 » 24 i ¥ 125 3] 3.0.2 3 # 2.6.9 » »* NoteBook & # 3.0.2 + %

Y
Py

i 80% F ' #i it & Update Latency B3 % % » & WorkloadC(: B2 &)
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4.2.3 7 %P3 - Throughput(# F #ic#£ 2. Shard)

Hosted VM z_ Throughput =" #& > A %l HIR B 22 7 F #ic & o Shard
Server > MongoDB (3.0.2) 4% % #c& ¢ Shard Server ¥ & % { 4% ¢» Throughput
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1. & % Hengif 2 22 WP

% % Java JDK/Apache Maven/Git #_f¢ * YCSB £ & Jf % %0 Package °

B ¥ i YCSB 5 Java B3 > #2355 R405 04 % 4p M 0 Libary g P~ B % % Jf
%8 Git 22 Maven Xk EF o

%% SSH> RIEZ 7 APF L E » Server i TAAM K TER* o

% % Docker, P|E_% 7 ¥ 12 i * Docker container °

2. i£¢7 Ubuntu & # { #7 - 2 & 2 % % SSH
sudo apt-get update — % i { #7
sudo apt-get -y upgrade — & ¢ 2 &

sudo apt-get -y install ssh — % 2 SSH

3. & {7 % % Oracle Java 8
sudo add-apt-repository ppa:webupd8team /java
sudo apt-get update

sudo apt-get install oracle-java8-installer

51



java -version — FEiR A F X AR =

raig@ubuntu:~$ java -version
[java version "1.8.0_45"
ava(TM) SE Runtime Environment (build 1.8.0_45-bl4)

ava HotSpot(TM) 64-Bit Server WM (build 25.45-b@2, mixed mode)
ig@ubuntu:~$

FIGURE A.1: Java %% * /533

4. #i7% % Git
sudo apt-get update
sudo apt-get install git

git —version

5. &7 % % Apache Maven
cd
wget http://ftp.heanet.ie/ mirrors/ www.apache.org/dist/ maven/maven-3/3.1.1/
binaries/apache-maven-3.1.1-bin.tar.gz
sudo tar xzf apache-maven-*-bin.tar.gz -C /usr/local
cd /usr/local
sudo In -s apache-maven-* maven

sudo vi /etc/profile.d /maven.sh

iR maven.sh fHE PN 2, BT A0 55 ~
export M2__HOME=/usr/local /maven
export PATH=${M2_HOME} /bin:3PATH

MiEx RSB EITHR
sudo reboot

mvn -version
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6. i& 7% % Docker
% ¥ B fé — % Docker package

wget -qO- https://get.docker.com/ | sh

EFFREE I AR % Docker

sudo docker run hello-world

craig@ubuntu:~$% git --version

git version 1.9.1

craig@ubuntu:~% mvn -version

Apache Maven 3.1.1 (@728685237757ffbf44136acec@492957f723d%; 2013-09-17 11:22:22-9400)
Maven home: /usr/local/maven

Java version: 1.8.@_45, vendor: Oracle Corporation

Java home: /usr/lib/jvm/java-8-oracle/jre

Default locale: en_US, platform encoding: UTF-8

05 name: "linux”, version: "3,13.@-32-generic”, arch: "amd64", family: "unix”
craig@ubuntu:~$% sudo docker run hello-world

[sudo] password for craig:

Unable to find image "hello-world:latest’ locally

latest: Pulling from hello-world

a8219747bel®: Pull complete

91c95931e552: Already exists

hello-world:latest: The image you are pulling has been verified. Important: image verification is ¢
Digest: sha256:0a03e5d0d5553b4c3473e89c8619cf79df368babd18681cf5daeb82aab55838d

Status: Downloaded newer image for hello-world:latest

Hello from Docker.

This message shows that your installation appears to be working correctly.

To generate this message, Docker took the following steps:

. The Docker client contacted the Docker daemon,

. The Docker daemon pulled the "hello-world"™ image from the Docker Hub.
(Assuming it was not already locally available.)

. The Docker daemon created a new container from that image which runs the
executable that produces the output you are currently reading.

. The Docker daoemon streamed that output to the Docker client, which sent it
to your terminal.

To try something more ambitious, you can run an Ubuntu container with:
% docker run -it ubuntu bash

For more examples and ideas, visit:
http://docs.docker, com/userguide/
craig@ubuntu:~$ [|

FIGURE A.2: Git / Maven / Docker % % % % g3t
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Docker 7 2 MongoDB Sharded

Cluster & %tﬂwbﬁi?

1. 2= 2= Docker files
cd
~ mkdir -p Jdocker_mongodb_ cluster/mongod

mkdir -p /docker _mongodb_ cluster/mongos

#4977 & 0 MongoDB, % i * 7 59 MongoDB Dockerfiles

3.0.2 "% &, Mongod container % & * 4r] Figure B.1 ¥ 7 cnp %

Mongod Dockerfile (MongoDB 3.0.2)

FROM ubuntu:latest

RUN apt-key adv --keyserver hkp://keyserver ubuntu com:80 —recv 7FOCEB10

RUN echo 'deb http://downloads-distro. mongodb.org/repo/ubuntu-upstart dist 10gen’ | tee
lete/apt/sources.list.d/10gen list

RUN apt-get install mongodb-10gen

RUN mkdir -p /data/db

EXPOSE 27017

ENTRYPOINT ["ust/bin/mongod"]

F1ceure B.1: Mongod Dockerfile (MongoDB 3.0.2
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2.6.9 % &, Mongod container F # * 4cH] Figure B.2 ¥ 77 ehp 3

Mongod Dockerfile (MongoDB 2.6.9)

FROM ubuntu:latest

RUN apt-key adv --keyserver hkp://keyserver ubuntu com:80 —recv 7TFOCEB10

RUN echo 'deb hitp://downloads-distro mongodb org/repo/ubuntu-upstart dist 10gen’ | tee
/etc/apt/sources list d/10gen list

RUN apt-get update

RUN apt-get install -y mongodb-org=2 6.9 mongodb-org-server=2 6.9 mongodb-org-shell=2 6.9

mongodb-org-mongos=2.6.9 mongodb-org-tools=2.6.9

RUN echo "mongodb-org hold" | sudo dpkg --set-selections

RUN echo "mongodb-org-server hold" | sudo dpkg --set-selections
RUN echo "mongodb-org-shell hold" | sudo dpkg --set-selections
RUN echo "mongodb-org-mongos hold" | sudo dpkg --set-selections
RUN echo "mongodb-org-tools hold" | sudo dpkg --set-selections
RUN mkdir -p /data/db

EXPOSE 27017

ENTRYPOINT ["ust/bin‘'mongod"]

FIGURE B.2: Mongod Dockerfile (MongoDB 2.6.9)

2R {s #-p % 7] 7docker_mongodb_cluster/mongod/Dockerfile

Mongos container & # + # ix ¢ + i Mongod 2 * 1! k &3 image, #7141 %
7% A AR 4oF] Figure B.3 & p 7

PR is #-p % 7] /docker_mongodb_ cluster/mongos/Dockerfile

Mongos Dockerfile

FR.OM devZ4/mongodb:latest
EXPOSE 27017
ENTRYPOINT ["usr/bin/mongos"]

FiGURE B.3: Mongos Dockerfile

2. i& {7 Docker image it *
cd Jdocker _mongodb__ cluster

sudo docker build -t dev24/mongodb mongod
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sudo docker build -t dev24/mongos mongos

3. 2= > Replica Sets, i&:# & /1 & hE_2.69 ¥ 3.02 7 & e L e, F] 5 3.0.2
& 3p ¢t B fx Wired Tiger

4 MongoDB 2.6.9 e+

sudo docker run -P -name rsl_srvl -d dev24/mongodb —replSet rsl —noprealloc
—smallfiles

sudo docker run -P -name rsl_srv2 -d dev24/mongodb —replSet rs1 —noprealloc
—smallfiles

sudo docker run -P -name rsl_srv3 -d dev24/mongodb —replSet rsl —noprealloc

—smallfiles

4%+ MongoDB 3.0.2 e

sudo docker run -P -name rs1_ srvl -d dev24/mongodb —replSet rs1 —storageEngine
wiredTiger —noprealloc —smallfiles

sudo docker run -P -name rs1__srv2 -d dev24/mongodb —replSet rs1 —storageEngine
wiredTiger —noprealloc —smallfiles

sudo docker run -P -name rs1_ srv3 -d dev24/mongodb —replSet rs1 —storageEngine

wired Tiger —noprealloc —smallfiles

4. 341 Replica Sets

2 % 33 Container = ip address

sudo docker inspect rs1_srvl | grep IPAddress
sudo docker inspect rs1_srv2 | grep IPAddress

sudo docker inspect rs1_srv3 | grep IPAddress

B3k & W JE 1 ip address 4o
rsl srvl 172.17.0.2
rsl srv2 172.17.0.3

rsl srv3 172.17.0.4
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% Z_Replica Set 1 (rsl)

A sudo docker exec -ti rs1_srvl bash

B.mongo

C.rs.initate()

D.rs.add(”172.17.0.3:27017) #-+ & & 3| ip & » rs.add("<IP_of rsl_srv2>:
270177)

E.rs.add(”172.17.0.3:27017) #-+ & & ¥lenip & > rsadd("<IP_of 1rsl srv3>:

=1

270177

F.cfg = rs.conf()

G.cfg.members[0].host = "172.17.0.2:27017” #-+ & % 3| ip #* » cfg.members[0].host
= "<JP of rsl srvl>:27017”

H.rs.reconfig(cfg)

Lrs.status()

5. i= = Config Servers
sudo docker run -P -name cfgl -d dev24 /mongodb —noprealloc —smallfiles —configsvr
—dbpath /data/db —port 27017
sudo docker run -P -name cfg2 -d dev24 /mongodb —noprealloc —smallfiles —configsvr
—dbpath /data/db —port 27017
sudo docker run -P -name cfg3 -d dev24 /mongodb —noprealloc —smallfiles —configsvr

—dbpath /data/db —port 27017

% 34 Config Server ip address
sudo docker inspect cfgl | grep [PAddress
B3k JE 17 e ip address 4T @
cfgl 172.17.0.13
cfg2 172.17.0.14

o7



cfg3 172.17.0.15

6. 2 = Router Server
~ ~ + @ % {4 Config Server IP
sudo docker run -d -p 27017:27017 -name mongos1 -d dev24/mongos —port 27017
—configdb 172.17.0.13:27017,172.17.0.14:27017,172.17.0.15:27017

7. 47451 Shard Server A.sudo docker exec -ti monogsl bash
B.mongo
C.sh.addShard("rs1/172.17.0.2:27017”) &% » * & rsl_srvl 0 IP ¥| sh.addShard("rs1/
<IP_of rsl srv1>:27017")
D.sh.addShard("rs2/<IP_of rs2 srv1>:27017") & » rs2_srvl e [P
E.sh.addShard("rs3/<IP_of rs3 srv1>:27017") & » rs3_srvl 7 1P
F.sh.addShard("rs4/<IP_of rsd srv1>:27017") &% » rsd_srvl e IP
G.sh.enableSharding(”ycsb”)
H.sh.shardCollection(”ycsb.usertable”, _id:”hashed”)

L.sh.status() #£3% Shard % Z_% %

58



rs1:PRIMARY> rs.status()
{
"set" : "rsl®,
"date" : ISODate("2015-05-03T13:31:28.039Z"),
"myState” : 1,
"members” : [
{
"_id" : o,
"name"” : "172.17.0.1:27017",
“"health™ : 1,
"state” : 1,
"stateStr" : "PRIMARY",
"uptime” :; 675569,
"optime” : Timestamp(1430659867, 1),
"optimeDate” : ISODate("2@15-05-83T13:31:07Z"),
"electionTime" : Timestamp(1429985808, 2),
"electionDate” : ISODate("2@15-@4-25T18:16:482"),
“"configVersion” ; 4,
"self" : true

"_id" 1 1,

“"name” : "172.17.0.2:27017",

"health” : 1,

"state" : 5,

"stateStr” : "STARTUPZ",

"uptime” : 674064,

"optime” :; Timestamp(@, @),

"optimeDate” : ISODate("1970-@1-01T00:00:08Z"),
"lastHeartbeat™ : ISODate("2@15-05-03T13:31:26.6062"),
"lastHeartbeatRecv” : ISODate("197@-01-01T0@:0@:00Z"),
"pingMs” : @,

"configVersion” : 3

"_id" : 2,

"name” ; "172.17.0.3:27@17",

"health™ : 1,

"state” : 5,

"stateStr” : "STARTUPZ",

“"uptime” : 674061,

“"optime” : Timestamp(@, @),

"optimeDate” : ISODate("1970-@1-21T00:00:08Z"),
"lastHeartbeat™ : IS0Date("2015-85-@3T13:31:26.612Z"),
"lastHeartbeatRecv” : IS0Date("1970-01-21T0@:00:00Z"),
"pingMs” : @,

"lastHeartbeatMessage” : "could not find member to sync
"configVersion” : 3

}

1,
"ok™ : 1,
"$gleStats” : {
"lastOpTime" : Timestamp(0, @),
"electionId” : ObjectId("553bdal@d5c78ed4b6e3f@77")
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oot@d11b474f5ba?:/# mongo
ongoDB shell version: 3.0.2
onnecting to: test
ferver has startup warnings:
P015-04-25T20:37:22.457+0000 I CONTROL ** WARNING: You are running this process as the root user, which is not recommended.
PO15-04-25T20:37:22.457+0000 I CONTROL
ongos> sh.status()
-- Sharding Status ---
sharding version: {
"_id" : 1,
"minCompatibleVersion™ : 5,
"currentVersion” : 6,
"clusterld” : ObjectId("553bea6279albefdald7a@c@”)

shards:
{ "_id" : "host" : "rsl1/172.17.0.1:27017,172.17.0.2:27017,172.17.9.3:27017" }
{ "_id" : "hest” : "rs2/172.17.0.4:27017,172,17.0.5:27017,172,17.0.6:27017" }
{ "_id" : "host" : "rs3/172,17.0.7:27017,172,17.0,8:27017,172.17.0.9:27017" }
{ "_id" : "host" : "rs4/172.17.0.10:27017,172.17.0.11:27017,172.17.0.12:27017" }
balancer:
Currently endbled: yes
Currently running: yes
Balancer lock taoken at Sun May @3 2015 13:58:31 GMT+200@ (UTC) by dllb474f5ba7:270@17:1429994246:1804289383:8
B0886
Failed balancer rounds in last 5 attempts: @
Migration Results for the last 24 hours:
7125 : Failed with error 'moveChunk failed to engage TO-shard in the data transfer: migrate already in progr
k4 to rsl
databases:
{ "_-id" : "admin", "partitioned” : false, " "config"” }
{ "_id" : "test", “partitioned” : false, “p "rs4" }
{ "_-id" : "ycsb", ‘“partitioned” : true, “"primary" : "rs4" }
ycsb.usertable
shard key: { "_id" : “hashed” }
chunks:
rs4 58
too many chunks to print, use verbose if you want to force print

FIGURE B.5: Shard =% Z_% % /&3
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g C
YCSB T % %% %

T ¥ rpl# asyne 0 YCSB for MongoDB
cd $SHOME
git clone https://github.com/allanbank/YCSB.git
mv SHOME/YCSB /async-YCSB
T - BUR & 9 YOSB for MongoDB
git clone https://github.com/10gen-labs/YCSB.git
cd $SHOME/async-YCSB/mongodb/src/main/java/com/yahoo/ycsb/db
cp MongoDbClient.java JYCSB/ycsb-mongodb/mongodb/src/main/java/com/
yahoo/ycsb/db

craig@ubuntu:~/YC5B/ycsb-mongodb/mongodb/src/main/java/com/yahoo/ycsb/db% 11
total 48

drwxrwxr-x 2 craig craig 4096 Apr 25 15:51 ./

drwxrwxr-x 3 craig craig 4@96 Apr 25 15:47 ../

-rw-rw-r-- 1 craig craig 18967 Apr 25 15:51 AsyncMongoDbClient.java
-rw-rw-r-- 1 craig craig 16747 Apr 25 15:47 MongoDb(lient,java
craig@ubuntu:~/YCS5B/ycsb-mongodb/mongodb/src/main/java/com/yahoo/ycsb/db$ pwd
/home/craig/YC5B/ycsb-mongodb/mongodb/src/main/java/com/yahoo/ycsh/db
craig@ubuntu:~/YC5B/ycsb-mongodb/mongodb/src/main/java/com/yahoo/ycsb/db$

FIGURE C.1: Async MongoDB Client ¥ iz
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iz :2 POM.XML - vim $SHOME/YCSB/ycsb-mongodb/pom.xml
i ¢z POM.XML = vim $SHOME/YCSB/ycsb-mongodb/mongodb/pom.xml

® craig — craig@ubuntu: ~/YCSB/ycsb-mongodb — bash — ttys001
<version>1.6.4</version>
</dependency>
</dependencies>

<properties>
<maven.assembly.version>2,2,1</maven.assembly.version>
<mongodb . version>3.0,8</mongodb . version>
<mongodb . async.version>2.0.0</mongodb.async.version>
<«project.build.sourceEncoding>UTF-8</project.build. sourceEncoding>
</properties>

F1GURE C.2: pom.xml % :tp % —

% 2z yesb 3 4r £ #2 async vim SHOME/YCSB /ycsb-mongodb/bin/ycsb

@ craig — craig@ubuntu: ~/YCSB/yesb-mongodb/mongodb — bash — ttys001
<packaging>jar</packaging>

<dependencies>
<dependency>
<groupld>org.mongodb</groupIld>
<artifactId>mongo-java-driver</artifactId>
<version=${mongodb.version}</versions
</dependency>

<dependency>
<groupld>com,allanbank</groupld>
<artifactId>mongodb-async-driver</artifactId>
<version>${mongodb.async.version}</version>
</dependency>

<dependency>
<groupld>ch.qos.logback</groupId>
<artifactId>logback-classic</artifactId>
<version>1,1,2</version>

</dependency>

<dependency>
<groupld>com.yahoo.ycsb</groupld>
<artifactId>core</artifactId>
<version>${project.version}</version>
</dependency>
</dependencies>

2

Figure C.3: pom.xml
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@ craig — craig@ubuntu: ~/YCSB/ycsb-mongodb/bin — bash — ttys001

DATABASES = {

FIGURE C.4: ycsb g 425\ i3 s p %

#-4p B =1 workload #§ % *x 3| SHOME/YCSB/ycsb-mongodb/workload P 4%

A2 EE ¥ 31 i library i“
cd SHOME/YCSB /ycsb-mongodb

mvn -pl com.yahoo.ycsb:core,com.yahoo.ycsb:mongodb-binding clean package

=T X,T*u"? VUi R YL g 4 R (TR
./bin/ycsb load mongodb -P workload /workloada -s > output/outputload.txt
./bin/ycsb run mongodb-async -s -P workload /workloada > output/asyncoutpu-
tRuna.txt

./bin/ycsb run mongodb -P workload /workloada -s > output/outputRuna.txt
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