Global Application




Introduction

7KHGlobal application WHP H JIDWHY EDMF FIWHV I RUP DQRILQ) @ DNDQGED DSSOFDARQY VMDWOLH H HRXWAG RQ VWH VHUYHU
Note: $: DNDQED DSS@FDARQ LVD: DNDQED SIRWFWWDWY EHQ) H HRXWAG

7KH JGREDOVSDFH | RU: - DADQGED DSSTFDARQY LQFOXGHY YDURXY FOMHY SLRSHUAHV DQG P HAKRGY XVHG VR FROARCDQG P DQDIH Gl HIHQADVSHRW FROFHUQLQ) VWH
SXEQFDARQR \ RXU: HE DSSTIFDARQY

o Application PDQFDWR ViKH $3, WDASURYLGHY QXP HURXV XVMA SURSHWAHV DQG P HMRGY | RUUHAMHYLQY 1Q RUP DAWRQ DERXWAKH VROMRQ EHQ) H HEXWG ViKH
VHOYLEHV VHDADUH HQDEGIG DQG ViH GFDARQ R VIKH 1 RTEHWY DG | LBV XVHG RQVKH VAYHU VKLY FOMW/ DAR SURYLGHY EDME | XQRARQY | RUSURFHWIQ) DQG FRQYHUAQY

VD P DIHVDQG W WDV Z HODV | XQPMRQY | RUFHDAL) DQG RSHAQ) CVDWRHY
e Solution SURSHYAHV DQG P HKRGY | RUP DQRILQ) VHH VROVIRQ VKDALY RSHQ RQ VKH VHUYHU



Application

7KH $SSOFDARQ FOOW GAVFUEHV HDFK DSSOFDRQ RENHRWLQAAU DRH DQG SLRYIGHV P KRGV I RUP DCDILQ) VH SXEQWKHG DSSTFDARQ

administrator

Description

7KLY SUIRSHIN LV VAVWWR VUKH Ll VHH FXULHQADSSTFDARQ LY GH LGHG DV VikH VROMIRQY DGP LOMAMMRQ DSSQFDARQ

7KH VROMRQV DGEP LQWUDVMRQ DSSTFDARQ LY GH LOHG VIKLRXIK VKH SURMHPW/ VWV [ LB SLRMHAVE CP H Z DEHMQIV

% GH DXV VLY SLRSHOV UMWDY DOH | QRGH R VH SURMHPW LQ ViH VROMRQ KDV EHHQ GH LGHG DV ViH DGP LQMADVRQ DSSAFDMRY : DNDQED SLRYLGHV D GH DXQV
LOWU DFH | RUDGP LQVADARQ SXUSRAHV

console

Description

7KH FRQIRBI R WWH DSSTFDARQ SURYLGHY DQ LQAMU DFH VR @) - DYDSFUSWDRARQY 7 KHVH DRURQY DUH GRIJHG LQ VHH VROMRQV @ | L DQG FDQ EH VS HG LQVKH
: DNDQED BWAR' HEXJJHUV FROWR®
7KLY SURSHUV UHVXLQY DQ RENHPAR! WHH &RQRBI FOW ) RUP RIHLQ RWP DARQ UH HUVRR ViKHConsole  GRAXP HQVMRQ

Example

7KH | RTBRZ LQJ H] DP S®! DEGVVE R P HWDIHVVRR H FROR®! RGH VR GASM LI RUP DARQ DQG VHH RMHUDQ HILRU

FRQVROH LQ R 8SGDWH VXFFHWI XO  SURGXFW QDPH
FRQVROH HUURU 8SGDVWH | DLOHG ~ SURGXFW QDPH  (UURU  HUURU

7KLVH DP S® FRX@ SUIRYRNH WH | RTBRZ LQJ @CHV VIR EH DCCHG VR VKH VROMIRQV &J | LA

>FRP ZDNDQGD VRl WDUH &RQADFW/ &ROADFW@,1)2 ~ GDWD > 8SGDWH VXFFHWI XO ' $FFRXQALQ | RU
(LQGRZV @ +773 FRQQHFW.RQ KDQGOHU

>FRP ZDNDQGD VRl WZDUH &RQADFW &RQADFW FRQVRCH@, 1)2 A GDWD > 8SGDWH VXFFHWI XO ' $FFRXQALQ) | RU
CLQGRZV @ +773 FRQQHFW.RQ KDQGOHU

>FRP ZDNDQGD VRl WDUH &RQWDFW &RQADFW@ (5525 A GDWD > 8SGDWH I DLOHG ' ' UDZLQ | RU : LQGRZV
(UIRU  :URQ ,' @ +773 FRQQHFWL.RQ KDQGOHU

>FRP ZDNDQGD VRl WZDUH &RQADFW &RQADFW/ FRQVROH@ (5525 ~ GDWD > 8SGDWH | DLOHG ' 'UDZLQ |RU
(LQGRZV. (UURU @ URQ ' @ +773 FRQUHFWL.RQ KDQGOHU

dataService

Description

7KHdataService SURSHWV JLYHV DFFHW VR WH ' DV 6HYFH | RUVKH FXUHQADSS@FDARQ ) RUP RUH LQI RUP DARQ DERXVWKH SURSHUYAHY DQG P KRGV VWDWFDQ EH XVHG
Z IV WWH " DVIDBHUYLFH RENHRW UIH HUVR WHDataService  FOW GAVFUSWRQ

7KLY \HULFH DPYDWAVVIH +773 5( 67 LOMUIDFHVRWH : DADQED' DVDWRH WY UHFRP P HQGHG VR WKLY VHOYLEH \R IMFDQ EH XVHG B\ ViKH : DNDQED $SSTFDVRQ
) P HZ RN

ds

Description

7KHds SURSHW LV D UH HHQFH VR ViKH DSSQFDARQV GH DXAVCDVIWRH - 7 KLY UH HIHQRH FDQ EH XVHG LQ\ RXUVHYHUMGH FRGH DV D \KRWEXVWR UH HIHQFH ViKH GH DXQV
COIDWRH

Example

7KHIR@Z 1QJ H DP S®I DSSAHVWH P O 1 XQPVRQ VR ViH GH DXG\CDVIDWRHV (P SR HH FW/

YDU PD[6DODU\ GV (PSOR\HH PD[  VDODU\
*HW PD[ LPXP VDODU\ | URP WKH ( PSCR\ HH FODW LQ VKH GHI DXOW GDWDVWRUH

httpServer

Description

7KHhttpServer SURSHWV JLYHV DFFHW VR VKH +7 73 6HUHURENHRW RUVKH PXUHQADSSOFDARQ ) RUP RH LQ RUP DURQ DERXVWH SURSHWAHY DQG P VKRGV VKDWFDQ EH
XVHG Z IMK WWH +773 6HIYHURENHFW UH HUVR \iKHHttpServer FODW GAVFUSVIRQ

Example

7KHIR@®Z 1QJ H DP S REVILQVWH ,3 $CAHWRI WH +773 VHOYHU
YDU VHUYHU, 3 DSSOLFDW.RQ KWAS6HUYHU L S$GCUHWV

name

Description

7KHname SWRSHW ULV WWH QDP HR' VWH FXUHOQADSS@FDARQ



% CGH DXQV WWH DSSTFDMRQ QDP H IVWH (P HR WWH - Z DBLRWHRW LB Z WKRXWIW H VOMRQ

rpcService

Description

7KHrpcService SURSHW JLYHV DFFHW VR WWH 53& 6HFH | RUVKH FXUHQADSSOFDARQ ) RUP RUH LQ RUP DARQ DERXVWKH SURSHUAHY DQG P VKRGV VWKDWFDQ EH XVHG Z LWK
WH 53&6HXFH RENHRW LH HUVR WWHRPCService FOW GAVFUSVIRQ

) RUP RUH LI RUP DARQ DERXW 62 1 53& [P SOP HOMARQLY: DNDQED UH HUVRR WHUsing JSON-RPC Services P DQXDO

sessionStorage

Description

7KHsessionStorage SURSHUWV LV D 6VRUDIH RENHPADYDLODE®! VHYHUMGH | RUHDRK +773Session  LQWH FXUHQADSSOFDARY , WSLRYLGHV D JHOHDOSXUSRVH WRDIH
P HFKDQWP | RUVAMMRQ EDVHG LI RUP DARQ

1RV 7KLY SLRSHUN LD VHIYHUMGH [P SBP HMWRQ GRWR EH FRQ XVHG Z LVIK FOHQMIGH VHWIRGBVRIDIH | XGMRQVR +70/  \FH

KWB 777 7 RJ 75 ZHEWRIIH VKH \HWROWRIDIH DAMIEXVA RUKWBY  FRGH JRRIGI FRP S \HWROWRIDIH

7KHsessionStorage SURSHUV JLYHV\ RX DQHDM Z D\ VIR KDQG®! XVHUMHWRQY DQG VIR NHHS VHWIRQ UHDVAG CDVID RQ VWH VHIYHU 7 KLY GDVID LY DRFHVWE® DWKKH VAWIRQ
GIYHO HDFK VMWRQ KDVIW RZ (sessionStorage RENHRW

$ CHZ VHWIRQ LV RSHOHG RQ WWH VHUYHUZ KHQ\ RX P DNH D FD@WVRsessionStorage | RUVKH [ LUWWMP H $ VSHALDOFRRNIH LV VKHQ VHQUWR WH EURZ \HUZ IMK D UH HHQFH VR
ViKH 6VRIDIH RENHFW VR VKDWHDFK XVHUUHTXHWAZ LAODDFFHW VR WWH DSSURSUDWMisessionStorage ' DVD WRUHG [QsessionStorage 1V DQYH Z KI®I VWH +773 VHWRQH MV
$ VHWRQ LV FRVHG Z KHQ WH FRRNIH H SILHVRUZ KHQ\ RX FD@WHclear () P HIRG RQVIKH 6VIRIDIH RENHFW

1R <RX FDQ DOR DFFHW ViKH 6VIR DI H RENHRVWKDAMLY DYDLDEQH | RUVIKH HOLH : - DNDQGD SLIRWRWE\ XM Q) ViKH WIRLDIH SLRSHINV
B6VRRIDIH RENHRW KDYH \SHFAL LF SUIRSHYAHV DQG P KRGV OWMIG LQ WidHStorage Instances GHVFUSVIRQ

Example

© HXVHWH 3HRSG! COVDWRIH FOW/ VR DXVKHQAFDM GILQ UHTXHMAV H FHSW RUH] IMAQY XVHLY 7KLY FRGH Z RIWRQD L ViH VROMRQ FRQVELQY D MQIB SIRWAKG
SIRMFW

e .QWH ERRMADS R VKH SURMFW Z H GH ICH D RILQ IWHQHU

GLUHFWVRU VHW RILQ LWHQHU P\/RILQ  $GPLQ
ZH ZDQW VKH OLWHQHU VIR EH UXQ ZLWK WKH DGPLQLVWUDWRUY JURXS V SULYLOHIHV

o ,QWH VFUSW LHTXULHG W 11B1 ZHZ UWMAWKH P\/ RILQ IXGPVRQ
I XQFWLRQ P\/ RILQ XVHULDPH SDWZRUG
N

YDU S GV 3HRSOH ~QDPH XVHULDPH'
LIS  QX0O LI VKH XVHU QDPH GRHV QRW H LVW LQ RXU GDWDWARUH FODW

UHWKUQ | DOVH  OHW : DNDQGD WA VR | LQG LW LQ WKH LQWHUQDO GLUHFVRU
HOVH  WKH XVHU QDPH LV NQRZQ

N
LI S SDWZRUG  SDWZRUG WKLV LV JLYHQ WR NHHS WKH H[ DPSOH VLPSOH
ZH VKRXOG KDYH D PRUH VHFXUHG FKDOOHQIH KHUH | RU H DPSOH
E\ WRULQI DQG FRPSDULQJ D KDVK NH\

YDU VKH*URXSV ~ >@
VZLWK S DFFHWW7\ SH »

FDVH
VKH URXSV > , QAHUQDO @
EUHDN
FDVH
VKHURXSV > $GPLQLVWWUDWRU @
EUHDN
FDVH
VKH* URXSV > ODQDIHU @
EUHDN
FDVH
VKH URXSV > (PSOR HH @
EUHDN
YDU FRQQHFWLPH  QHZ ' DWH
UHWKUQ A
' S XVHU, '
QDPH S QDPH

| XOOLDPH JXHVW S QDPH
EHORQIVZR  KH* URXSV
WWRUDIH 7
WPH FRQQHFWLPH
DFFHW  * XHVW DFFHW
LQ WKH XVHU VHWLRQ VHWLRQBWRUDIH DFFHWV
ZLOO FRWDLQ *XHVW DFFHWW  DQG VHWLRQBVRUDIH \W.PH
ZLOO FROADLQ VKH FRQQOHFW.RQ W.PH

HOVH
UHVWKUQ ~ HUURU HUURUOHVWDJH LQYDOLG ORILQ °



Example

2 XUDSSAFDARQ GHHGV VR WERN XVHUVSHAL L LQ RUP DARY : H GH LGH D COVDWRUH FOW\FRSH P HWRG QDP HG VHVBHWIRQQ R Z WK WH | RTRZ L) FRGH
VHMBHWLRQ Q R | XQFWLRQ QDPH  YDOXH

VHWLRQGWRUDIH ORFN ZLOO SDXVH LI DOUHDG ORFNHG
VHWLRQEVRUDIH>QDPH@  YDOXH
VHVWLRQEWRUDIH XQORFN

7KLY P HWRG VBNHVVE R SDUDP HWAY VHH QDP H R Z KDWY VR EH WIRUHG DQG VWH YDOH |, WHHQ DWHP SW/VR GRAN VidHsessionStorage  RENHAW ( DFK VHWRQ KDV D XQTXH
sessionStorage REMHPWEXWMGQRH VIKH EURZ VHUMGH FRGH FDQ UXQ P XS0 D QFKURQRXVVHUHDGY Z H P XWAHQUKUH VIKDVWE R VHUHDGY GRQ WXSCDWA VHH VHAWLRQ WIRIDIH
REMHPAWDWIAGH \DP HWP H 7KLY LY HM® GRQH XMQJ ViHlock( ) P KRG Z KIFK Z LaZ DIW RUVKHsessionStorage  RENHPVWR EH XQIRANHG EH RUH ViH FRGH SURFHHGY

© MK VIV RGH P HWRG  ELRZ VHUMGH FRGH FDQLGHQAIN (DP H YDOXH SDLLY WDWFDQ EH SDMWHG VR ViKH VHHUI RUVDLHNHHSLQ) ( DFK ELRZ Q) VHWIRQ KDV D GH DXQV
WP HRWR P LQWAY Z KIFK LVUH UVKHG XSRQ HDFK XVH  7KH WLV P LQXWA VP HRXWFDQ EH DAVKWAG DV GHHGHG

7R UAHYH VWH WRUHG YDOMH  Z H FUHDW WH | REBRZ LQJ P HKRG
JHWHWLRQ Q R | XQFW.RQ QDPH
N
UHWKUQ VHVWLRQBWRUDJ H>QDPH@
7KLYP HKRG FDQ UAHYH DQ. VDYHG VHWIRQ YDOH 7KLY IGFOGHVFRP SG{ - DYDBFUSWRENHFW
1RWA 7KHVE R P KRGV DERYH DUH | RULAXMAIVRQ SXUSRAVRQD WY XQINHD VKD RX Z RXAS KDYH D VAWLRQ WRUDIH P HRKDQMWP Z VK QR FROAROXQGHUZ KDW
FROGMRQVDQ WP LVWRHG 0 RIH@NHO | RX Z RXS DAVERK LWHP VIR VAWLRQBVRUDIH XVMQJ VHUYHUMGH FROWKRW GUYHQ B\ FROVRTBIG LGBXW LRP VIKH FOHOW

solution

Description

7KHsolution SURSHV LV DQ REMPWFRQMLCLQ) VHH FXUHQMROMRQ SXEQKHG E\ : DADQED 6HYHU $ VROMVIRQ FDQ UXQ RQH RUP RUH DSSTFDARQY

7KLY SUIRSHW DIRZ V\ RX VIR DFFHW ViH DSSTFDVRQY DWRFLDMG Z WK ViKH FXUHQAMROMRQ ) RUP RIH LQI RUP DARQ DERX\WiHsolution  RENHRW UH HUVR WWHSolution
FOW GAVRUSVRQ

Example

7KLVH DP S® AWKV VH QXP EHUR DESTFDARQY IKQAIQJ RQ VKH VHUYHU

YDU QXP5XQQLQI$SSOLFDW.RQV
VROXW.RQ DSSOLFDW.RQV | RU( DFK
| XQFW.RQ DSS ~
QXP5XQQLQI$SSOLFDW.RQV DSS KWAS6HUYHU VWDUWHG "

webAppService

Description

7KHwebAppService SURSHW JLYHVDFFHW VR WKH :  HE $SSOFDARQ 6HYFH | RUVKH FXUHQADSSTFDARQ
) RUP RUH QI RUP DARQ DERXWWH SURSHUARV DQG P VKRGV VWDWFDQ EH XVHG Z MK WH - HES SSEHUYIFH RENHFW LH HUVR WWHWebAppService FOW GAVFUSRQ

storage

Description

7KHstorage SURSHWV UHMLQV VKH SUIRMHRGVIRUDIH RENHRW RUVIKH FXULHQADSSTFDARQ

' DD WRUHG [(storage LV D@YH Z KL ViKH SURMFW DSSOFDWRQ LV WXQQAQJ 7KLY GDVID LV VKDUHG EHVE. HHQ DIDXVHUVHWIRQY <RX FDQ XVH GFNLQI P HVKRGV VIR KDQG®H
P XOW5® DFFHW

1RV <RX FDQ DAR KDYH DARFHW VIR 6VRUDIH RENHRW VIKDWDLH DYDLADE®H | RUHDRK XVHUVHWIRQ B\ XMQJ VKH VWMRQBVRUDI H SLRSHIV
G6VIRIDJH RENHRW KDYH \SHAL LE SURSHYAHY DQG P HMRGY WG LQ VWH FIOW GHVFUSVIRQ

settings

Description

7KHsettings SURSHUN FRQVELOV VIKH DSSTFDARQY FXUHOASIRRWHMQIVIQWH | RPP R D 6VRUDIH REMHFW &XUHQAHWAQIV DUH VKDUHG B\ DEVAWIRQY LQ VKH SURFW
DQG DUH SHUMWHQAXQAOVKH SLRMHPALY FGRHG

7KHsettings RENHPAP SGP HQAV VIKH LQWAU DFH \R VKDW RX FDQJHWSDLLY R NHV YDOHVE, XMQJ VikHgetitem( ) P HARG $ YDOH LYV IHQHD® DQ RENHPWFRQMIQQ) D
NH YDOH SDIU <RX FDQ RQD UHDG ViH LI RP DARQ I URP VHH VAWQJV \ RX FDQQRAFKDQIH WWHP

) RUP RIH LI RUP DARQ DERXWSURWRWAMQIV UH HUVRR WWHProject Settings File VHPMRQLQWKH : DNDQGED 6HUYHUS GP LAMVDARQ P DQXDO
+HH LVWKH QMR NH VDQG YDOHV DYDLDE® | RUMHsettings RENHRW 7KH H DP SGI R VHWAQIV YDOHV DUH VIKRVH FUHDVAG | RUVIKH EQQN SURMHPAWHP SOWA

Key Value type Value properties (for objects) Value example Comment
SURFW RENHFW SXEQFLDP H
QQ

KRWYDP H GFDBRW



KW8 RENHFW

ZHE$SS

CDIZGHFH  RENHFW
WBFGHUFH  RENHFW
\HUMFH RENHFW

UHRXUFHY RENHFW

NDYDGFUSW  RENHFW

UHVSRQH) RIP DW

DGP LQMADVRU

NRXUDOHLE®G
NRXULDONRXLLD) RTEHU

DXVRS HFRYHU  LQWAT LDV RXUQDO

DXVIRSHFRYHY  LHWRUIH) LRP / DWRADFNXS

SRW
DRz 66/

66/ 0 DQEDVRY

66/ 3RW

66/ 0 LOHMRQ

XVHEDFKH

SDIHRDAKHBI H

FDFKHG2 ENHRVD D) 61 H
NHHSSQYHD O] SHTXHW
NHHSSQYH7LP H2 XW

DFFHSW HHSS QYHERQQHPARQY
®J) RP DV

®I7RHY

@) LGHLDP H

®I3DK

®I0 D] 6] H
DARZ &RP SIHMRQ

FRP SUMWRQD L7 KUHWKRTS
FRP SIMWRQ O 7KUHKRTD

GRAXP HQBRRW
ALHVRY,QGH

CVBVRH TP H
CVBVIRH P RGXBBDV
CDVIZEVIRH DXVRGVZLIV
CVIBVRH HIEGG
LSF TP H

LSF P RGXGBDV

LSF SUR \ 3DMAD
LSF DXVRSVDLV

LSF HIDEGG

BF SXEQWK, Q8&.QHQW GREDQ DP HoSDFH

ZHE$SS OP H
ZHE$SS P ROXGBDWK
ZHESSS DXVRGVIDLV

ZHE$SS HQDE®G
XSBOG @P H
XSEOG P RGXBBD

XSEOG DVRGVIIV

XSBOG HIEGG
XSG P O 6] H
XSBOG P O ) LGV
XSBOG ] HB QW

UHP R LO( [ SRHUQCP H
UHP RW) L0 [ SRUHUP RGXGBDVW
UHP RW) LY [ SGRUHU DXVRBVIELV
UHP RW) 1O [ SRUHUHDEGG
* IW+773 6HUFH @CP H

* W+ 773 BHUMLFH P RGXBBDK
* \WA773 6HUYLEH DXVRBVE
* W 773 6HUMLEH HIDEGIG
GDMRQ

QH7LP H

UHXVHEROM W

FROM VBRRGU H

1DOH
I1DOH

1 DOH

WWKH
)

+7736HYHUZD RJ
/RIV

WKH

Z HE) RBHU
LQeH KW O

VHUMFHY LSF
A USF SR\

1DOH
ZHE$SS
VHUFHV Z HE$SS

PE
UHP RW) LB [ SRHU
\HUMFHY UHP RW) LY [ SRUHU
WKH

WKH

* IW+773 6HUFH

\HUMFHY Z D JIWZ DI * VBHOFH
WKH

WKH

ZDIE

VWXH

$CEHGIQY

SHSOFHGE\ VHUMFHV IQY

5HP RYHG DWUY

" HSUHFDWG DIVWUY 8 \H WiQEDUG LQGH Z D3DIH LOWKMDG
SHSOFHGE\ \HUIMFHV IQY

SHSOFHGE\ VHUIMFHV IQY

$CHGIQY

" HSUHFDWG QY

$AIGIQY
$AHGIQY
$AHGIQY
$AFIGLQY
$AFIGLQY
$AFIGIQY
$AHGIQY
$AHGIQY
$AFIGLQY
$AFHGLQY
$AHGIQY
$AHGIQY
$AFIGLQY
$AFIGLQY
$AFHGLQY

Example

7TRNRZ WHKWB SRI\R VH SIRHRAWHMQIV
YDU KWAB2EM  VHWALQIV JHW WHP KVWAS

YDU KWAB3RUW

KWAB2EM SRUW




0os

Description

7KHos SLRSHIV UKLV DQ RENHFWFRQUELALQY 1Q) RUP DARQ DERXVWKH FXUHQARSHUVQY \K AP
7KLY REMHPWFRQMLQVVHH | RTRZ LQ) SURSHUAHY

Property Type Value
MO DF YRRBDQ WKH RUIDOH
IV 1QERZV YRRODQ WKH RUI DOH
IV 1QN YRRODQ WKH RUI DOH
application
Description

7KHapplication SURSHUV UVKUDV DQ $ SSOFDARQ JEREDORENHAW GHVAUELQ) HOFK : DNDQED DSSTFDARQ RENHPWQWAU DFH

directory

Description

7KHdirectory SURSHW LV D UH HIHCFH VR WWH DSSQFDMRQV GH DXQV LLHAVIRY % GH DXQV WWH DSSOFDMRQ" LLHAVIRY - RENHRALY EXIOVXSRQ WWH GLLHAVRRY | LAH R ViH

VROMRQ QDP HG\VROMRQLDPHZD WHAVRY WV WKDUHGE\ D@ DNDQED DSSAFDMRQVR VKH VROMIRQ 7 KLY UH HIHQFH FDQ EH KDQGBIG 1Q\ RUMHWYHUMGH FRGH Z IMK
WH P HWMRGV DQG SIRSHWMHVR WHDirectory FOW

Example

© H Z DQAR VHOPWD@VIH XVHY Z KRH QP HWEUVZ VK 6 H QHHG VIR GR IMWIKLRXJK WiHinternalStore SURSHUV R VKH' LUHFVRRY RENHRW Z KLFK FROVLQVVHH XVHLY/
DQG JURXSV

YDU SXVHW  GLUHFWRU\  LQWHUQDOSWRUH 8VHU TXHW QDPH 6#
8VHU LV RQH R WKH GDWDVWRUH FCDVVHV LQ LQWHUQDOGWWRUH
process
Description

7KHprocess SURSHWV UVUDY DQ REMPWFRQMLQQ) \RP H LQ RUP DARQ DERXAH XQQQ) YHWMRQR! : DNDQED
7KLY RENMHPWARQUZLOV WKH | RERZ LQJ UHDG RQD SLRSHVAHY

Property Type Description
EXW@ELXP EHU  6\WMQ) : DNDQGD LOMULDOEXL@ YHURQ |RUH DP S®

YHURQ 6WIQ) : DNDQCD YHURQ I X@WMQ) | RUH DP S® EX@®
SIG IXPEHU 6\ WHP SURVIGHG XQTXH IGHQAILIHU 3,"  TRUVKH FXULHQW,  DNDQCED 6HIYHUSURAHW 8 VH XOVR WDFN WWH @ HWP HR D@ DNDQGD 6HUYHU
SURFHWIURP DQ H VALLDOWRUSW | RUH DP S®1 IRWnit Testing
wildchar
Description

7KHwildchar SUIRSHW UV WWH Z L@FDUG FKDUDRVMAUGH LCHG T RU: DNDQGD TXHUHV Z KIFK LV ViKH DWHAUMN $VCH IOHG IQWHDefining Queries (Server-side)
VHAVIRQ WH Z L@FDUG RKDUDAVIAUFDQ EH XVHG VR GH LCH TXHUHVR VMHWSH WUV Z MK RU FRQAILQY

<RX FDQXVH VKLY SUIRSHUN LQVR\ RXUTXHY SDIDP HAW/VR P ONH\ RXUFRGH P RUH UHDGDE®!
) RUH DP SB! VIHVH TXHUHY

I LQG HPSOR\ HHV ZLWK | LUVW QDPH EHILQV ZLWK - RKQ

YDU FROO GV (PSOR\HH TXHUW | LUV DPH -RKQ
I LQG HPSOR\ HHV ZLWK MRE FROADLQV GHY
YDU FROO GV (PSOR\HH TXHUW  MRE1DPH GHY
FDQ DOR EH Z UWHQ
YDU FROO GV (PSOR\HH TXHUW | LUAWMDPH -RKQ ZLOGFKDU
YDU FROO GV (PSOR\HH TXHUW  MRE1DPH ZLOGFKDU GHY ZLOGFKDU

1RWM 7KH: $) ZILGRKDUSIRSHWV LV DYDLDE® FOHQMCH

permissions

Description

7KHpermissions UHDG RQO SURSHW DARZ V\ RX JHWKH SHUP DMRQY GH LCHG | RUVKH SUIRHFW
7KLY SURSHWV UHXLQY DQ RENHRWFRQBLQIQ) DMQI®! P HMRG findResourcePermission() 7KLV P HKRG LV GAVFUEHG LQ ViHPermissions \VHPIRQ

Example

YDU S  DSSOLFDW.RQ SHUPLWLRQV | LQGEHVRXUFH3HUPLVWLRQ PRGXCH P\ ORGXCH H[ HFXWH) URP&OL HQW



addHttpRequestHandler()

] VIKBEE) UGB FRVFTY BOEMS : [YRNQBUFSD : [YRNGWLBU : [YONG/CDUPQ' BN F

Parameter Type Description

SDMARQ WIQ) 3DMAQR VHH UHTXHWWR LOMUPHSW
1LBBDVK BWIQ) 3DV VR WH | LOH 1Q Z KLFK VWH KDQGBIUI XQPARQ LY GH IGHG
IXQPIRQLDP H WIQ) 1P H R VKH I XGPURQ VR KDQGBH VKH LHTXHWAP DVKLQ) ViKH SDVALD
Description

7KHaddHttpRequestHandler( ) P HWRG LOWRTY D UHTXHWAKDQGEBIUI XGPURQ RQVIKH VHUYHU 2 GFH LOWEGBIG WMLV I XQPRQ Z LALQMUFHSWOQG SLRFHWDQ. LGFRP LQY
+773 UHTXHWAP DIWKLQ) D SUHGH LGHG SDAVMLY

o, QVKH SDWVIHD SDLDP HAU SDW/D WMQI GHVFUELQ) VKH + 773 UHTXHVV VKDWK RX Z DQAVRR LOMUFHSW 7 KLY SDIWMAUD \KRX@S EH GH LCHG VMURXIK D5HIH 5HIX@U
H SIAWRQ ) RUP RUHLQ RUP DARQ VHH WWH | RERZ LQJ SDUDJLDSK

,QWH | LBBDVK SDLDP AU SDW D WMQI FROMLQQT VKH SDVIK VIR VIKH | LB VKDWKDV ViKH | XCPVRQ VIR FD@I RUVIKLY KDQGBU <RX FDQ SDW HWKHU DQ DEVRO\WM SDVK RUD
SDAK UHDVMYH VR VIKH SURMHRW R@HU 326,; M QA

,QVKH | XQPARQL DP H SDUDP AU SDWWKH COP H R ViKH UHTXHWAKDQGEHU I XQRPARQ VIR FD@Z KHQ P DVFKHY VIH SDIVIALD 7KLY | XQPARQ Z LAOUHAHLYH VY R RENHFW
SDUDP HVAY/

o WHNXHW REMHPWR WWHHTTPRequest WSH
o WSRQH REMPAR WWHHTTPResponse WSH
7KH | XQRAARQ DOR FDQ UIHMLQ D YDOH B\ XMQJ WHreturn \WIDAP HQNV

) RUD FRP SGMA GHVFUSWRQ R VH VHUYHUMGH +773 LHTXHWAKDQEBAY | HDWIUWH  IH HUVR iiHIntroduction to HTTP Request Handlers \HRFVRQ

Defining the pattern Parameter

7KH SDVAQ SDUDP HWVAJVAW VH UHTXHVW VIR EH LOMUPHSWWAG DQG SURFHWHG XMQJ WH + 773 UHTXHWAKDQGBU
7R GH LOH WY SDUDP HAAJ \ RX P XWWXVH D5HIH 5HIXOUH SUIHWRQ  +HHDUIHDIHZ SUCAS®V | RUSDWMALQ GH LAVRQY VWDWDLH JHHID@® XVHGLQ:  HE DSSTFDARQY

o ~/myPattern$ LQMUIFHSW UHTXHW FROBIQQ) RQO VWMH P\ 3DMAD SDMAD IRUH DPSG! * (7 KW8 P\GRPDIQFRP P\ 3DWVAL
1BV P\ 3DMAD RU P\ 3DWMAQ P\ YDOH WSH UHTXHV DUH CRAVENHQ LR DFFRXQN

o ~/myPattern/ |QMUFHSW HTXHVWWOWEHILQZ VMK VIKH P\ 3DAMAD  SDMAD 7KLY SDMAD LOMFHSWDQ IHTXHWWEHILQQQ) ZIVIK P\ 3DMAD P\ IRTU DV
ZHODVIHTXHW@OH P\ 3DMAD P\ ILBI KR ORU P\ 3DAMAD P\ ILGI W

o ~/myPattern[?] LOMEFHSW UHTXHW\KDAEHIIQZ VK VWH P\ 3DWMALD SDWMAD DQG WDAWFRQZLQ RSWRDIM D TXHY WMQ)  <RX FDQ XVH LY SDMAQ VR
KDQE®! LHTXHVWFRQEIQQ) P\ 3DMAQ'LDPH 0DUQ DQG\RRQ

o /myPattern LQMUFHSWDQ WHTXHWFRQBIQQ) P\ 3DMAQ UHIDUGEBWR W SRUMRQ LOWH WUQJ 7KLY SDMAD Z LAEDDFFHSWIQEL T HHQAD UHTXHVV\KFK DV
IOV P\3DMAQ  P\3DMAQKWO DG P\3DMAD EDUW

: DNDQGED VHUYHUVKSSRW &8 V5 HIX@U( [ SUHWIRQV SDFNDIH ) RUP RUH LlQ RWP DARQ  SGDVH UH HUVRR VWH | RTRZ LQJ DSAHW
KW§ 777 IEX SIRHPWRY XVHUIXICGH WHIH S KW O

) RUP RIH QI RWP DARQ DERWSHIH 1Q JHQHIDO SGDVH UH HUVR VWH | RTRZ Q) DEAHW
KW HOZINSHAD RJ ZIN. 5HIX@BH SIHMRQ

Example

|V RX Z UV LQ VH ERRBWDS W I LA
DGGHWABSHTXHVWDQGOHU "L A GR* HVBWKI | P\)LOH W P\') XQFWLRQ

VKH P\ ) XQPRQ UHTXHWAKDQEBUZ LAOEH FD@G HOFK WP H VKH VHUYYHUUHFHLYHY D TXHY FRQAIQIQI WH QR HWBWII 85/ RU ' R* VBV CRIHWMMIT - HF
addRemoteStore( )

+HHIWL.BEE3 FN PUFAWPS : [YRNTWPS/ BNF 61 QI[QBBNT
Parameter

Type Description
WRHLDP H 6WIQ) 1DPHR VWH GOIDWRH UIH HHQAH LQ JGEDORENHRW
SDuP vV 2 ENHFW 3DUDP HAA/ | RUWH UHP R CDVIDWRRUH DFFHW
Returns ' DIDWRH 5H HHFH VR WWH UHP R CDIDWRH
Description

1RW 7KHaddRemoteStore() P HKRGLVRQD DYDLMEM VKLRXIK VKHWakanda Enterprise Edition
7KHaddRemoteStore( ) P HMRG DAGVWWH UHP R CDVDWIRH CH LCHG B\ SDUDP VVRR VWH FXUHQASIRWWRADQG P DLOMAILQY D JGEDOH HHQAH VR LW

8QU\H WiHopenRemoteStore( ) P HMRG addRemoteStore( ) DEGYDQG P DLQMIQYD G (OP LF UH HIHGFH VR VIKH UHP RV CDVIDWRRIH LQ ViH JEREDORENHRW 7KXV W LOEH
DYDIDE®! 1Q DA DYCEFUSWARQM W GXUQJ VKH Z KRB VAWIRQ 7 KH FRIGHPRQ Z LGDEH NHSWDDYH XQAOWKH SURMHPALY FBRHG

JQWRHLDP H SDW D WMQJ UHSUHVHOALQ) ViKH JEREDOSURSHIV QDP H Z KRH YDOXH Z LAOEH WWH UHP R DVDWRH  LOMYDG R WHds RENHRW ) RUH DP SG1 LI \ RX SDW

P\ ' YDWH LQWRHLLPH \ RX FDQWHQZ UV P\ ' 9D ,QYRFHVD®  <RX FDQXVH DQ. YDIG QDP H VKDWERHY QRAEHIRQY VR VKH : DNDQGDReserved Keywords
oW

7KH UHP RV VLI HWCDVIDWIRIH FDQ EH RCH RN ViKH | RETBRZ 1QJ VHUYHWY/

o DQR/KHU: DNDQED 6HUYHU
e D' 6HYHUY DQGKUIKHU
o DQ64/ GVEEDH QRADYDLME® LQ FXUHQAWHIMRQ

,QViKH SDLEP VRENHPW SDW/ D VR SURSHUAHV VKDWGH LGHYVWH UHP RV GDVIDWIRUH VR Z KLFK \ RX Z DQWR FRQGHPW 7 KH UHTXLUHG SURSHUAHV GHSHQG RQWKH NQG R
CDDWRH\ RX Z DOAR RSHQ

Property Value Description Wakanda 4D sQL
type Server Server database
KRWDP H  6WIQJ ) X@QDP HRU,3 DAAHWR WWH UHP R \HUYHU

WO URRODD  ((QDE®GI66/ FROGHPIRQ



XVHU Q) S\HUQEP H ; ; ;
SDWZRG  6MQ) 8\HUSDAZ RG : : :
WPHRX\W  1XPEHU  1XPEHUR PLOXAMV B\ GH DXOVVRR P DLOMIQ VKH VHWIRQ FRQGHRWG VR VKH U-P R : :
CDDWRH

) LGB Q) 1DPHR DP RGHOPXWRP 1] DARQ- 6 | LBH : : :
64/ W%RRODQ  true VRFRQUHAWRDQ64/ \HUHU :
SRW IXPEHU  3RUAQXP EHU :
CEEDH  6WQ) " DVEEDH QDP H :

EXUHQ® QRADYDLDEM

e . QKRWIDPH SDWWHDEGAHWR WHWHP RMVHYHU ' RU: DNDQAD |RP Z KIFK \ RX Z DQMWR WHSQFDWA VWH FDVBER)  \WFDQEH DKRWZDP H LH
KW ZZZ P\6KDIHGSSS RUDQ,3 DGAHWZIMKDSRWLH KW8 6HPXUHG FRQUHPARQY KWBV DUH IXSSRUMG DQG DGYLVHG | RU
DSSAFDARYY LQ SLRGXPURQ

o  QXVHUDQGSDWZ RWG SDW WKH XVHUQDP H DQG SDWZ RUG LHTXILHG VR GRILQ VR VWH IHP R VHUYHUI RURSHQIQJ D5( 67 VMWRQ 1 VWH VHUYHUS (67 DRFHW LYV QRW
SIRWPWG \ RX FDQ NASDWHP SW WUQIV 1 RviA VKDWKKHVH LGV Z LADEH XVHG VR LAMDT] H DQG XVH WKH 5( 67 VHWIRQ RQ ViH VHYHUDQG MDADQ, \KEVHTXHQW
WHTXHWAZ LAOEH H HRXWAG Z I VKH DIMZRKHG DFFHW UIKW <RX GR QRAFRQARCSUMBIHV LQAYMGXD® | RUHDRK XVHU WLV \WKDUHG B\ DOWH WWUHDGY FRQEHPQ VR
WVKH VHOHU &RQHTXHQD  \ RX GHHG VR FRQARROWH CDVID H SRVHG DAKH UHP R VHIYHUBIYHODQG RUXVH : - DNDQGED GFDOI HDAKUHV VXFK DV RENHRWWARSH  GHUYHG
AODWRH FOWHY RIFDBXMWG DAMMEXVIAV VIR FRQAROCOVID DYDLADE®! VIR HDFK X\VHU

o VIP HRXW VIP HRXWR FOHQAFRQUHAIRQVRQWH ' VHUYHU SDWD QXP EHUH SURWQJ P LQXWAY  ( DFK FOHQATXHY VWDWUIHTXLLHVD 5( 67 DFFHW/ VIR VKH H ALGDO
CDVZEDH Z LOFUHDVWA RUXVH D FOHQAFRQUHAIRY SLRFHW RQWH ' VHIHUMCGH  NHHSLQ) WWH FOHQAFRQWM W %  GH DXOV VKH FRQUHPRQ LV FBRVHG DI VAU
P LOVKVR LCDPIMW  <RX FDQ UHGXFH WVVIP HRAMR P LQXWAV GHSHQEQ) RQ\ RXUGHHGY

o ML \ RX FDQ SDWLQ VKH M) LA SIRSHW WWH IHDWYH SDIK QDP HR' D - DYDEFUSW L GRFDWAG LQ WWH \DP H | RBHUDVWWH P RGHOI LB | RUH DP S®I FXWRP W
7KLV LB FDQ FRQMIQ - DYDERUSWARGH VR P RAI\ VH GRAFDOUH HIHGFH VR VWH RXWILGH P RGHO RURXWRP 1 LQJ RSWP 1] LQJ RUVHREXUW QHHGV 7KH | LB LVH HRXWAG B\
: DNDQED NKVADI VIAUVKH RAWMCGH FDVBER) LVDGEHG @ WKIQ WY 1L \ RX FDQ P RAI\ DAMIEXVM SLRSHWHVR VWH CDVIDWRIH FDW  \IXFK DV HYHQW RUMFRSH  DGG
FDBXOWG DQG DIDV DMIEXVWY  UHP RYH DAMIEXVIAV RURUIHDVW GRADOGDVIDWIRUH FOW GHUYHG | URP VEGV 1Q WWH H VALLDOFDVEER] ) RUP RUH LQRWP DARQ SGDWH
WHHUVR WWHModel $3,
1R % GHDXQV U \ RX RP WKH N LOH SURSHUV : DNDQED Z LADDXVIRP DAFDED GRRN I RUD | LB Z LV VDP H CDP H DV VKH WIRLHLDP H DQG Z WK VWH WAKI L] ) RU
HDP S® M.VWH GFRDOFDVI®R] (P HLV(PS ' @ DNDQED Z LADDXVRP DAFDA® X\H(PS ' WU MWH bW

7KLY P HMRG UHXUDYD' DVIDWRUH RENHPWVSH UH HUHQRH VIR VikH COVIDWIRUH VWDV RX RSHQHG 7KLY UH HUHGRH LV YDOG LQ VMH FXUHQW DYDSFUSWARQM WRQD 1 \ RX Z DQW
VIR XVH VHH UHP RV CDVIDWIRUH LQ RAHUVIKUHDGY R VKH SURMHRW \ RX GHHG VIR FDEVIKH WIRUHL DP H UH HUHQFH DV GDVIDWRUH UH HHGFH

BLCFH FRQUHPARQ VR VH UHP RviA CDVIDWRRIH LV K QFKURQRXV VKH WIRUHL DP H UH HIHQRH FDQ EH XVHG LQ\ RXUFRGH MWD VUWHaddRemoteStore( ) P HKRG FD@

: DUQQ) DGGHP RIMBVRUH  SURYLGHV DQ DEAVIRGDOUH HUHQRH VIR DQ H VIALLDOGDVIDWIRUH VKDAK RX FDQ XVH LQGHSHQGHQMD R VIKH PXUHQAGDVDWRH ds \WGRHV
QHVKHUGH LGH QRUP RAI\ ViH FXULHOAP RGHOWHD  7KXV XQ@\HmergeOutsideCatalog() DGGSHP RWBVRIH P XWACRWEH FDEBIG LOVIKH FROM WR VIKH P RGHONY
I LB EXWFDQ EH FDABG | RUH DP S®1 LQ VikH ERRWAADS | L

Example

<RX Z DQAVR UH HUHQFH DQ H WALDOGIVIDWRRUH SHUP DQHQAD 1O\ RXUSURHRW

YDU HWQ R
A KRWQDPH  ZZZ P\OLE FRP
WO  \WUXH
XVHU  MRKQ
SDWZRUG ~ SDW
MW)LOH  FXWRP W

YDU H WBWRUH  DGGGHPRWHBVRUH P\/LEUDUL  H W QR
W\ QFKURQRXY FRQQHFW.RQ VR \ RX FDQ ZULWH

YDU FROO  P\/LEUDW\ 9%RRNV DOO
P\/ LEUDU GDWDWARUH FDQ EH FDOOHG | URP DQ VHUYHU VLGH SDUW R WKH DSSOLFDW.RQ
H VBWRUH LV GHI LQHG RQO\ LQ VKLV MW FRQWH W

LQWMH FXWRP W [LB1 \ RX Z DOAVR H WIQG D VIBE® | IRP VKH UHP RAM WIRUH DQG UHP RYH DQ DAMEXVM \ RX FDQZ UMM

FXVVWRP W
PRGHO 3XEOLF(PS  QHZ ' DWD&ODVV 3XECLF(PSV ~ SXECLF  ( PSOR\ HHV FUHDWH D ORFDO GHULYHG FODW | URP  ( PSOR\ HH
PRGHO 3XEOLF( PS UHPRYHSWAMJLEXWH 6 DODU UHPRYH DQ DWAULEXWH | URP VKH GHULYHG FODW

backupDataStore( )

5\ £BDLVQYBWB4A PSF- - IENPEFM - IREBB 61 QJ[TFWCHT B6 | QI[PQUPOT D

Parameter Type Description

PRGO ) LA " DIDWRHVP RGHOI L VIR EDFN XS
[ealv) ) LA ' DD I VREDAN XS

VHMQIV 2ENMHFW YBRNXS VWQIV

RSURQY 2EMFW YBRAN R FDTEDAN | XCPURQY
Returns 11X YEFNXS P DQIHW

Description

7KHbackupDataStore( ) P HMRG WUV WH EDANXS R ViKH FERVHG CDVIDWIRIH GH LICHG B\ P RGHODQG GDVID

1RW 7KHEDMNXS DVD6VRIH P HVKRG KDV VKH \DP H | XCPMRQQJ DVWH GV EDFANXS P VKRG H FHSVWKDAMMWRQD DSSOHVVR D FRVHG CDDWRIH $OR - XQDINH VKH
GVEDANXS P HMRG \ RX KDYH VR \SHALI\  DAVIKH EDANXS VHWIQIV EHFDX\VH GH DXG\VSDUDP HVALY FDQQRWEH DARFHWHG

$VH SOIQHG LQWHBackup and Restore Overview VHPIRQ D EDFNXS RSHUDMRQ Z LQDURKLYH VKH GOVID | REEHUDQE WWH NRXUGDOI LB LI DRAYDMG | ViKH GDVIDWRUH Z DV
XMQJ D NRXUZDO VIKDANRXUCDOLY U-VHW

e P RGO SDWD IH HHOFH VR WWH COVIDWRHVP RGHOIN LB Z KRHH WAMRQLY  Z 00 RGHO
e GV \SHAI\ DWHHHFHVRWH P RGHO/COW [ LBT ZKRHH WQMRQLY ZD D VREDANXS

<RX FDQCRAGHM.IQDVMA | LAV VKDWDLH FXUHQAD RSHQ  ViH CDVIDWIRIH P XVAEH FERVHG |, |\ RX DIWHP SVWWR XVH VKLY P VKRG VR EDFN XS D GOVIDWRIH VKDWLY FXUHQAD RSHQ
DQ HURUZ LOEH JHHDWAG



7KH GOV | L G-MIQDVIG LV RSHQHG LQ UHDG RQD P RGH %4 RUH FDAIQ VIV P HAKRG P DNH VXUH VKDWQR DSSQFDVARQ KDV DFFHW VR VKLY 1 LBH 1O Z UMA P RGH MGFH
RWHLZ \MH VWH EDFANXS RSHIDWRQ FRXGE | DO

Example

7KH | RIRZ 1QJ | XQPMRQ\KRZ VDQH CP SBI R KRZ VR FDMWHbackupDataStore( ) P HWRG
| XQFW.RQ GHPRYDFNXS
N

I XQFWLRQ P\ 2SHQBURIUHW W.WOH  PD] ( OHPHQW/

FRQVROH ORI WWOH RQ  PD[ (OHPHQW  RSHUDW.RQV ORJ VKH SURIUHW HYHQW/

I XOFWLRQ P\ 3URJUHW FXU2S  PD[ ( OHPHQW/

FRQVROH OR]  FXUUHQW HOHPHQW  FXU2S ORJ HDFK RSHUDWL.RQ
HYHQAW FDQ EH QHVWHG

I XQFWLRQ P\ &ORVH3URJUHWV
N

DGG FRGH VR KDQGOH WKH FORVLQJ Rl VWKH SURJUHWW HYHQW

I XOFWLRQ P\ $GEGURECHP SURECHP
Ay

LI SUREOHP (UURU HYHO ZH RQO\ KDQGOH | DWDO RU UHIXODU HUURWY
N
VKLY VWIRUHGBURECHPV SXVK SURECHP 1 LOO VWKH FXVMRP DUUD\
FRQVROH ORJ SURECHP (UURUTH W ORJ WKH HUURU GHVFULSW.RQ

YDU PRGHO LOH )LOH F ZDNDQGD P\ 6ROXW.RQ SHRSOH ZDORGHO
YDU PRGHO DWD  )LOH F ZDNDQGD P\ 6ROXW.RQ SHRSOH ZD DWD

YDU FRQ LI A
GHWL.QDW.RQ ) ROGHU F  EDFNXSV
XVHSQLTXHLDPHV WUXH
EDFNXSSHILWWA ) ROGHU ) ROGHU F EDFNXSV 5HIV

YDU RSW.RQV 7
RSHQBURJUHW P\ 2SHQ@BURJUHWV
FORVHBURJUHW P\ &ORVH3URJ UHVV
SURJUHW P\ 3URJUHW
DGG3URECHP P\ $GG3URECHP

\RX FDQ DGG DQ FXVWRP FRGH KHUH LW ZLOO EH SDWHG WR WKH
DGG3URECHP | XQFW.RQ LQ WKH VKLV NH ZRUG
WRUHGBUREOHPY  >@ ZH DGG DQ DUUD\ VR WRUH DQ\  SURECHPV WKDW DULVH
YDU PDQLI HWW  EDFNXS' DWDBWRUH PRGHO) LOH PRGHO DWD FRQI LJ  RSW.RQV
LI RSW.RQV VMRUHG3URECHPV OHQIVK !
N

FRGH VWR ZDUQ WKH XVHU WKDW VRPH SUREOHPV KDYH RFFXUUHG
HOVH

HYHUW VWKLQJ LV RN

BinaryStream( )

) RHY : [YCHT # OBFZ4EBN  : [YNc- B c: VOR[: "W c: VIR[CIBY B: [WNFBE. PEFDB5\ T LYINFOVUD

Parameter Type Description
[Sten] 6WQ) ) LB 6RANHVE\ @& 6RANHW %GR 1131 RUVRENHVWR UH HHQRH
UHDR) RCH 6WIQ) 6WHDP 1Q) DAURQ : UMW VRZUWM DWW  5HDG VR UHDG GDVD
WP H2 XW 1XPEHU 7P HRAWQ P LAVHRQGY XVHG | RUVRANHWRENHRW RQD
Returns %D 6WHDP 1HZ %CDY 6WHDP RENHRW

Description

7KHBinaryStream( ) P HKRGFUHDWAVD QHZ %QD) 6WHDP  RENHRW %4CDU 6WHDP RENHRW DUH KDQEBIG XMQJ VKH YDURXV SLIRSHWHY DQG P HWIKRGVR VHBinaryStream
FDW

,QWH ELQDY SDUDP WU SDWWH SDIK R RUD IHHHCGFH VR ViKH ELCDY 1 LB RUVRANHVWR Z UVA RUVR DG\ WFDQ EH RCHR VMH |RGBZ LQJ |RWP V

o DQDE\ROWM SDA XMQJ WH  \HSDUDVRU RUD 85/  LGFOXGLQ) VIKH | LGB QDP H
o DYDIG) LBI RENHW



o DBRANHWRUBRANHVE GF REMHFW ) RUP RUH LG RUP DVRQ RQ KLY RENHRW UH HUVR VIH VHPVRQ
.1 \ RX SDWHG D \RENHWDVELGDY SDUDP HWAU \ RX FDQ GH LGH VKH VP H2 X\WSDLDP HAU

2 QFH VKH 131 LV UH HHGFHG \ RX FDQ WZUAZ UMY RUUHDGAQ) VWH GOVID GHSHQELQ) RQ VIKH YDOH \ RX SDWHG LQ ViH UHDE) RGH SDIDP HWU

o I \RXSDWHG : UWA VKH ILBH LVRSHQHG LQ Z UVM P RGH
o | \RXSDWHG 5HDG RURP IMWKH UHDGD RGH SDUDP HWWAU VKH | LGB LV RSHGHG LQ UHDG P RGH

7KHWP H2 XWSDUDP HVAULY XVH XOZ KHQ\ RX Z RIN Z IMK VRANHW  WD@RZ V\ RX VR GH LCH VKH VIP HRXWIQ P LAVHFRQGY Z KHQ UHDALQ) RUZ UMK CDVID LQ VWH VRANHW | VKLY
SDUDP VAUV RP IWHG VIKHUH LV QR GH DXOWAP HRXW WH P HRG Z DIW LQCH LOWO

Example
7KWVH DP S®I WKRZ VKRZ VR KDQG®! D \VRANHWDV D %D 6WHDP
YDU QHW  UHTXLUH QHW
YDU VRFNHW  QHW FRQQHFWB\ QF VPWS JPDLO FRP
YDU UHDGVWWHDP % QDU 6WUHDP VRFNHW  5HDG
YDU ZULWAVWUHDP % QDU\ 6WUHDP VRFNHW  : ULWH
FRQVROH ORJ UHDGVWWHDP JHW/XI | HU WR6VWLQYJ
WA A
6HUYHU H[ SHFW/ XV WR VHQG (+/ 2 RU +(/2 FRPPDQG
VR VWKHUH LV QRWKLQJ WR UHDG
UHDGVWUHDP  JHWA VH

FDWK H ~
FRQVROH ORJ 2. WL.PHGRXWQ

ZULVWHVWUHDP SXW/XI | HU QHZ 9%XI | HU  (+/ 2?U?Q
5HDG DQVZHU | URP WKH VHUYHU | RU (+/ 2 FRPPDQG

FRQVROH ORJ UHDGVWUHDP JHW/XI | HU VR6WULQJ

Blob( )

JVIR#MC 5\ TILYIJF B5\ T | LYGIASDB : [YRNN N F5ZQF D

Parameter Type Description

M H 1XP EHU 6l HR VKHQHZ % 2%lQE\ iV

[Jlc28) 1XPEHJ ) LAHUFKDUDPVAUFRCGH YDOH

PP H7\ SH W OHADWSHR WH % 2%
Description

7KHBlob( ) P VKRG LV VKH FROMXPVRUR VKH FOW RENHFWR WSH %IRE  WD@RZ VV\ RX VIR FUHDW GHZ. % 2 %6RENHPW RQ VKH \HUHU
3DWIQM] HWKH H SHAWGM] HR VKH %RE IQP HP RY  7KH \I] HP XW\EH H SUHWHG LQ B\ ViAV

I\ RX Z DQAWR LQWD@ H HOFK B\ VM R VKH %BRE VR D \SHALLLF FKDLDRVIAU - SDW ViKH FRUIHVSRQALQ) FKDUDRVAUFRCH LOQVR ViH | LA RSWRQDOSDUDP HVAU ) RUH DP S®1 SDW
VR | LCOWKH % 2 %Z IMK ;% GHDXOW \ RX RP VWKLY SDUDP HVIAU ViKH %BRE LV 1 LABIG Z IWK JHRV

,QVKH RSWRQDOP LP H7\ SH SDUDP VAU \ RX FDQ SDW D B2 HUFDVH WMQJ LHSUHVHOQAQY) WH P HAD WSH R WH %BE H SUHWHGDVDO0,0( WSH VH5) & % CGHDXav
'\ RX RP WKLY SDLDP WU VH %BRE P HAD WSH LV DSSQFDARQ REVAMAHDP

Example
: HZDQMRFUHDMD  BE\VWMVUERE |LGBIG Z VK ; DQG DWRALDWAG VR ViKH WIZQGDUG ELQDY 0,0 ( WSH
YDU P\ %ORE ~ QHZ %ORE DSSOLFDW.RQ RFWHW VWAUHDP
YDU P\ 6WULQ) P\ %ORE WR6WUILQJ
P\OWULQI FROADLQV 555555 sissaaiiisiss

Buffer()

JVR#VES 5\ T LYc( YWH c: [YRNEFQLPO B: [YRNFCOPETHD

Parameter Type Description

GHIQWRQ 1XPEHU $UD 6WIQ) 6] H QXPEHURUDUD R ViH EXITHURUMMQ) VIR VAVWR VKH EXITHU

HIFRAQ) 6WIQ (QFRAQ) P HWRG LI DWUQ) LV SDWHG 1Q GH IQURQ
Description

7KHBuffer(') P HKRG LVVKH FROMXARUR WH FOWREMFW R VWH %I THUWSH  ,\WD@BRZ V\ RX VIR FUHDWA GHZ. 941 | HURENHFW RQ WWH VHUYHU
<RX FDQRIHDWMD QHZ %I THUZ MK RGH R VH | RTRZ LQ) FROWMKRVRY/

o 7KV FRQMXPVRUFUHDWYD GHZ EXIIHUR! D FHYIIQ Q<P EHUR B\ WKV 7KH EXI | HUFRQMQWN DUH XQCH LQHG
YDU P\OXI THU  QHZ %I | HU QXPEHU

o 7KLV FRQUMXPVRUFUHDWYD QHZ EXIIHUIURP DQDUD, RENHAW 7KH EXI | HUFRQIQA DUH VIKH HBP HQWV R VWH JLYHQ B\ VB ULD,
YDU P\OXI IHU  QHZ 9%KI I HU B\ WHSUUD\

o 7KV FROMXPVRUFUDMYD QHZ EXITHUILRP DWMQ) 7KH EXI T HUFRQIMQAY VKH Q) QWKLY FDVH \ RX FDQ SURYIGH DQ HFRAQJ P HWRG | RUVIKH WU %
GHDXOV XW  VXVHG



YDU PLO&XI I HU  QHZ 9% IHU P\6WILQI HQFRGLQJ

$YDUDE®! YDOHV | RUHGFRAQ) DA

DAL IRJ EWG6&, COVDRY 7KIYHFRAQ) P HVKRG LV YHU | DW DQG Z LAWMS VKH KLIK EDLL VHW

XW  GHDXOWDOH 0 XGUE\ Wi HFRGHG 8 QFRGH KDALY/

XV B\ / W ( QEIDQ HOFRGHG 8 QFRGH FKDUDAMAY | WFDQ HGFRGH RQD %93 %MF 0 XOMIQIXDCBMH 8 8))))

KH  ( QFRGH HDFK E\ Wi DVVE R KH DGHFLP DOFKDIDRVIALY

EDH  9%DH WMQ HFRAQ

1RWA $ \SHALLF SLRAHWLQ) LVDSSQHG Z KHQ\ RX SDW EDH  LQHUFRAQ)  Z VK VKLY WP HQWY \ RX LQGFDVMA VKDWWKH WILQ) LY DOHDG. HQFRGHGLQ
EDH  7KXV VIKH FROMXPVRUZ LOORQD FUHDVWA D EXITHUFRQIIQQ) WHEDH  HOFRGHG WUQ) ELQDY GDVD 1R HIFRAQ) LVGRGH DAXD@® 21 FRXUH
VIKH WAQ) P XWWEH D YDAG EDVH  HQARGHG WG

o o o o o

Example

7KWVH CP SOIFUDMVDEXI THUR . %ILGpGZ VK [))

YDU Y DWD QHZ 9%I | HU
Y DWD 1LCO [))

clearinterval()

] VIKDWBSOUFS/BM 5\ T | LYUN FS%

Parameter Type Description
WP HYJ' 1XPEHU BFKHGXGUWR FDQRHO
Description

7KHclearInterval() P HWRG FDCFHYWHWP HY'  VFKHGXGIUSIHRA\O VHWE\ WiHsetinterval() P HKRG
JVPHY GRAV QRAFRUIIHVSRQG VIR DQ DRAYH VFKHGX®U WWH P KRG GRHYV QRMLQ)
1RWM 7KH: DNDQED FOGDUQMIYDO P HVKRG LV FRP S@DQAZ VK VKH 71P HY/: & \SHAI LFDMRQ

clearTimeout()

] VIKDWBS N FPVU 5\ T | LYUN FS%

Parameter Type Description
WP HJ' 1XPEHU 71P HRXWVR FDCGFHO
Description

7KHclearTimeout( ) P HMRG FDGFHYWH WP HJ' VIP HRAWSUHYIRXVD VHWE\ WHsetTimeout() P HMRG
J VP HY GRHVQRAFRUIHVSRQG VIR DQ DRVIYH VP HRXW ViKH P HMRG CRHY GRAMLQ)
1RV 7KH: DNDQED FODUY LP HRXW P HVKRG LV FRP SQDQAZ VK VKH 7LP HY: & \SHALLFDARQ

close()

1 VIKDWTF

Description

7KHclose() P HKRG HQGV WH VWUHDG | URP Z KIFK ML FD@HG
7KLV P HWKRG FDQ EH FD@IG

e )P D: RNHURUDGKDIHG RINHUSDUHQMKUHDG Z KHIH RQD WH SDUHQAMKURDG LY FRRVHG
1 \ RX Z DQWR FGRVH D GHELFDWIG FKL@S Z RINHUI URP VHH SDUHQAVKUHDG \ RX FDQ FD@WHterminate( ) P HMRG | \ RX FD@lose( ) RQDZ DIVQ) SDUHQMMUHDG
DEVKH GHGLFDWG Z RINHW\SLZ GHG 1 LRP KDVWKUHDG Z LAUHAHLYH D P HWDIH VR VAP LQDWA VIKHUIQWMALGDO FARH 1@ LVVHVWRtrue | close( ) LV FDABIG GXUQ)
D FDQEDAN IQDwait()  VKIYZ LOH IMiHwait( )

o )RP DFKIG \KUHG
QWIVFDH WH LOMUCDO FARH 1@ LVVHWRtrue  7KHwait( ) HYHQAGRRS LV H VG DQG VWH VMUHDG LV FARHG

7KHclose() PHWRGH IHAAWY QRMP P HADW ViKH - DYDEFUSWOQMBUHIAUZ LADFRQAQXH XQAOWKH FXUHOAH HRXWMRQ H IMQJ VKH FXUHOAMFD@EDAN LV LQVKHG $@
UHVRXUFHV Z LOVWWHQ EH T LHHG XS

compactDataStore( )

] VIKDPN QBDW/BWB4 PF- - FEN PEFM - IREBUB B 6 | QJ[PQUPOT D - I DPN QBDUFE%BB

Parameter Type Description

PRGO ) LA " DIDWRHV P RGHOI LB VR FRP SDFW

[esYv) ) LA ' DD | L VR FRP SDFW

RSWRQY 2ENMHFW &DT@EDAN | XQPMRQY

FRP SDAMG DD ) LA " HWMODARQ | RUWH FRP SDRG CDVID | LG
Description

7KHcompactDataStore( ) P HWRG FRP SDFW VH COVIDWIRIHY GOV | L1 G-MJICQDWAG B\ P RGHODQG GV DQG JHQHIDWAV VKH FRP SDRAG  DVID GDVID | LGAH

e P RGHO SDW D IH HHOFH VR WWH CDVIDWRIHV P RGHOIN LB Z KRH H WAMRQLY  Z 00 RGHO
e D \SHAI\ DIHHHFHWRP RGO/ ILBI ZKRHH WMRQLY ZD DD VR FRP SDFW
e FRP SDAMG DD SDW D UH HHQFH VR ViKH FRP SDRWG CDVD | LB Z KRH H VWMRQP XWEH ZD DD \KDWZ LEH FUHDWG



<RX FDQ GHMI DV ViKH FXULHQAP RGHOI LGB! EXWCRWIAKH FXULHQAGDVD | LB 1 \ RX DAWHP SWR YHUI\ D GDVD | LB VKDALY FXUHQI® RSHQ DQ HULRUZ LGEH JHGHIDWG 7KH
VD GDVID | LA LV RSHQHG 1Q UHDG RQD P RGH EH RIH LY FRP SDPWG

0 DNH VXUH WDWH SDVK | RUFRP SDRMAG  DVID LV YDAG DQG VWDWL RX KDYH HQRXIK VSDFH RQ\ RXUGHWCDRQ GIWN | RUVKH GXS@FDWAG CDVID | LA

&RP SDRIQI CDVID LY XVH XOEHFDXVH WMUHRWIDQY HY DQG RSWP 1] HV VWH CDVID WRUHG LQ VWH CDVD | LB B\ UHP RYLQJ VKH XQXVHG\SDRHY “ KRBM1 @ KHQ\ RX GHBVA HOAMMHY
COWRH FOOWHY DQGVRRQ VH \SDRH WDVWAH SUHYIRXV® RFFXSIHG LQ VKH GOV | LB EHFRP HVHP SW : DNDQED VUHV VR UHXVH KHWH HP SW \SDRHV Z KHQHYHU
SRWME® EXWMCFHWHM]HR GOV LV YDUDE®  VXFFHWLYH GHEMRQY DQG RUP RGU LFDARQY Z LAILCHYIVZE®  JHCHUDVIA VSDRHY VWDWFDQCRWEH UHX\VHG 7KH \VDP H LV WKH
ZKHQD @UH TXDQAW R GOVID KDV NKWAEHHQ GHBMAG  VH HP SW \SDFHV UHP DLQ XQXVHG LQ VIKH GDVD | LB

| ViKH P HVIKRG HOFRXQAAY/ D GIYHO  HULRU WZQEDUG HIIRU RUD GIYHO  HURU | DVEOHURU - IWWRSVH HRXAWQJ ) RUP RIH LQ RUP DARQ DERXWHULRUGBIYHY  VHH VKH RSIRQY
SDUDP HVAUGHWUSVIRQ

options

,QVKH RSVRQV'SDLDP HWAU \ RX FDQ SDW DQ REMPWFRQLQIQ) RQH RUP RUH FDRBEDAN | XQPVMRQY 7KHVH | XQPMRQY Z LADEH FDXBIG DXVRP DAFDM E\ : DNDQEDV

P DIQWMCDGAH RUEDANKS HQILGH  Z IV ViKH UHBYDQWSDLDP MUY Z KHQ VKH FRUHVSRQAQ) HYHQARFFXWY <RX WKHQ GHHG VR Z UMA FRGH VIR KDQGB! VWH LQI RP DARQ
UHXUQHG B\ WHWH | XQPARQY

1R <RX FDQ RP WWiH RSVIRQV SDLDP HWAUZ KHQ SLRFHWLQ) D GDVID | LY EXWL DQ HILRURFFXUY \ RX Z LACRWNQRZ VKH UHDVRQ Z K\ IMRFFXULHG

7KH RSVIRQY SDLDP HWAUKDVVKH | RGRZ 1Q) FDTEDFN | XQRARQY

e openProgress: function(title, maxElements)
7KLV I XQPARQ LV FDEBHG HOFK WP H VWH HQILGH WUV SURFHWIQ) D GHZ JURXS R HBP HQWVRUD QHZ 111 LH  |RUHDFK QHZ progress event ) RUD P DIQMQDQRH
RSHIDARQ VKH HYHQAFRX@S EH WWH SUIRFHWQI R HQAMHV | RUD GOVIWRH FOW DQLQGH VZE®! HW ) RUD EDFNXS RSHIDARQ  IWFRX@ EH WWMH EDANXS R VWH
NRXUEDO LB ViKH EDFNXS LQVWDOVDWRQ RUVH EDANXS R WWH GDVID 1 LB 7KLV I XCPRQ LV FD@HG Z I VWH | RTRZ 1QJ SDLDP HVIAY/
o WH WMQ @EHORUWHQHZ SIRILHWHYHOQWH I 9HUI LQJ HOWAHV LQ COVDWIRH FDW
o PO (GPHIV QPEHU VRIOQXP EHUR HBP HQV VR KDQEB! LQWH JURXS HJ  ViKH QXP EHUR HQAHY 1Q ViKH GDVIBWRUH FDW
<RX FDQ XVH WLV IXQPVIRQ |RUH DP S®1 VR RSHQ D SURIUHW LQAFDVIRURQ VIKH FOHQMWR GAVSM. VIKH SURIJUHW RUVRR Z UV VKH SLRIUHW R WH RSHDARQ VR D &)
1 1B RQ AN

e closeProgress: function()

7KLY I XGPARQ LV FDEBIG Z KHQ D SURIUHW HYHQAMY FBRHG  3URIUHW HYHQW FDQ EH QHWHG DWP XOLSG! BIYHY HJ RQH SURIUHW HYHQAFDQ WRUAFKHFN.Q) DADVHH
LQGH HV DQG DCRMHURGH RSHQVIRUFDRK IQEH $ FARVHBLRIUHW HYHQALY JHQHUDWG | RUHDRK RSHQBLRIUHW HYHQW

e progress: function(curElement, maxElements)
7KLV I XCPMRQ LV FDABIG GXUQI D SURIUHW HYHQAM RUHDFK HBP HQAWR EH YHULLHG WHSDIWLHG FRP SDRWAG HJ  DQ HOAW RUDQLQGH SDIH RUEDANHG XS 7KLV
I XQPVRQ LV FD@HG Z WK VKH | RERZ LQJ SDUDP KA/
o RXUY OGP HW QP EHU SRUMRQR WWH HBP HQARXUHQAD EHQJ KDQABIG LQ VKH JURXS
o PO (®PHW QXPEHU VRVIOQXP EHUR H®BP HQN VR KDQB® LQWH JURXS \DP H YDOH DV 1Q RSHBURIHW

o setProgressTitle: function(title)
7KLV XQPARQ LY FDOBIG Z KHQ WKH VBT R D SURIUHW HYHQAKDY FKDQIHG I RUVRP HUHDVRQ HJ ZKHQD P MWIQJ SIHFH R LQ RIP DARQ LV I RXQG Z KL YHUI LQJ VKH
OB 7KWVIXQVMRQ LY FDMG Z WK VWH | RORZ Q) SDUDP HAJ
o VMBI WMQ) QHZ @EHO RUVKH SURIUHW HYHQW
1RM 7KVIXQAMRQ LV IDLHO FD@G

e addProblem: function(problem)
7KW I XQPMRQ LY FD@G Z KHQ D SUREGP KDV EHHQ GHVPVAG LQ VKH GDVID GXUQ] D SLRIUIHW HYHQW | DQ HURURFFXW RQO WLV I XQPARQ LV FD@G WY WHH RH

P DQEDVRY VR FDA@WKLY I XGPMRQ UL \ RX Z DQWR NQRZ Z KHVKHUVKH YHULLFDARQ R D GDVID | L Z DV iXFFHW XORUGRW 7KLY I XGRARQ LY FD@BIG Z IVIK ViKH | RGBRZ 1
SDUDP HviU

o SUREGP RENHW RENHPWGHVAUELQ) VKH SLREGP QI RUP DARQ SLRYLGHG LQ ViKY REMHPWGHSHQGY RQVH WSH Rl KH SLREGP ) RUH[ DP S®i LI DQ HQAW
FDQGRAEH UHDG ViKH HQAW QXP EHULY UMWUGHG LQ VKH ( ULRY H WSLRSHWV
7KH SUREGP  RENHPLY UHWUGHG Z IV VKH | RTRZ LQ) SURSHUARY
= SUREGP (URTHWWMQ FRP SGMA GAFUSWRQR VikH HILRU
= SIREGP (URUXPEHU QP EHU HURUQXP EHU
= SUREGP (URJ\SH QP EHU  LQMUCDORRGH WOWIHXLQY VIKH WSH R VH HULRU
= SUREGP (URUHYHO QP EHU BIYHOR VHURA\GHWR WH HURU $YDLDE®! YDOXHV DUH
= IDEOHURU FXUHQD XQOHG
" UHIXOUHURU VHURXY HIRY LQFOGQ) YOURXVNQG R IMKHY Z LRQ) LQGH WSH LQYDAG | LB KHDGHU FKHANKP HILRY GDVID DQG P RGHO
IFROMMMGAHY  6RP H UHIX@UHURYP D\ UHTXLLH VKH GDVIDWRUH VR EH UHSDLLHG
" ZDWQQ P IGRUHIRY \KFK DVIQGH HYVKDAGHHG VIR EH UHEXIOVRUH] VLCD® WRUHG EGRE | LHT FROMQMKDWY QR RXQG

Example

7KH | RTBZ LQJ I XGPARQ\KRZ VDQH DP SBI R KRZ VIR FDOViHcompactDataStore() P HIRG

| XQFWL.RQ GHPR&RPSDFW
N
I XQFWL.RQ P\ 2SHQBURIUHW W.WOH  PD] ( OHPHQW/
N

FRQVROH OR] WWOH RQ  PD[ (OHPHOW/  HOHPHQW/ ORJ VKH SURJUHWW HYHQAV

I XQFWLRQ P\ 3URIUHW FXU( OHPHQW PD ( OHPHQWW
FRQVROH ORJ  FXUUHQW HOHPHQW  FXU( OHPHQW ORJ HDFK HOHPHQW
HYHQAV FDQ EH QHVWHG
I XQFWL.RQ P\ &ORVH3URJUHW

DGG FRGH WR KDQGOH WKH FORVLQJ Rl VWKH SURJUHW HYHQW

I XQFWLRQ P\ $GG3URECHP SURECHP
N

LI SURECHP ( UURU/ HYHO ZH RQO\ KDQGCH | DWDO RU UHIXODU HUURWVY

N



VKLV VWRUHGBURECHPV SXVK SURECHP

I LOO VKH FXVWRP DUUD\
FRQVROH ORJ SURECHP (UURU7H W

ORJ WKH HUURU GHVFULSW.RQ

YDU PRGHO LOH )LOH F ZDNDQGD P\ 6ROXW.RQ SHRSOH ZDORGHO
YDU PRGHO DWDb  )LOH F ZDNDQGD P\ 6ROXW.RQ SHRSOH ZD DWD
YDU FRPSDFWHVW )LOH F ZDNDQGD P\ 6ROXW.RQ FRPSDFWHG DWD ZD' DWD

YDU RSWRQV A
RSH@BURIUHW P\ 2SHQBURJ UHW
FORVH3URJUHW P\ &ORVH3URJ UHWV
SURJUHWW P\ 3URJUHW
DGG3URECHP P\ $GG3URECHP

\ RX FDQ DGG DQ FXVWRP FRGH KHUH LW ZLOO EH SDVVHG WR V\KH
DGEGURECHP | XQFWLRQ LQ WKH WKLV  NH\ ZRUG
WARUHGBURECHPV  >@ ZH DGG DQ DUUD\ WR WARUH DQ SUREOHPV WKDW DULVH

FRPSDFW DWD6V\RUH PRGHO) LOH  PRGHO DWD  RSWLRQV  FRPSDFW HVW

LI RSW.RQV VARUHG3URECOHPV OHQIVK !

N

FRGH VR ZDUQ VKH XVHU WKDW VRPH SUREOHPV KDYH RFFXUUHG
HOVH

HYHUW VWKLQJ LV RN

createDataStore( )

+HHIWLDS-BUF¥BB4 PS- - RN PEFM - FREBUB

Parameter Type Description

PRGO ) LA S5HHHQH VR DQH IWQJ COVIDWIRH P RGHOI LB
(e ) Lo SHHHFHR GOV | LB VR EH RHDWAG
Returns ' DIDWRH

SHHHFFH R COIWRH REMPWDAZ DV FUHDWAG

createUserSession( )

] VIKDS-BUF6 TFHFTTPO 61 QJ[TFTTIPQD CK
Parameter Type Description

VHWRQ@ EM 2EMFW 8 VHUSURSHWAHV VIR X\H | RUVKH VHWRQ VR RSHQ

Description
7KHcreateUserSession( ) P HKRG RSHQVD QHZ XVHUBHWLIRQ RQ VKH VHUYHUZ VK ViKH SURSHWAHV\ RX SDWHG LQ VAWMRQR EMDQG VHW IMDV VWH FXUHQMAHWRQ 7KLY
P HKRG DARZ V\ RX VIR XVH DQ' QRQ: DNDQED EDVHG DXVMHQAFDARQ M WP V

3DWLQ VHWRQ EVMD VAR SIRSHYAHV VKDWZ LQDEH XVHG VR FRQI LIXUH VHH RSHQHG VHWIRQ YEMFDID  VHVWMRQ EMFRQVELOY VKH \DP H SIRSHYAHV VKDWZ RX@S EH 1O VKH
RENHPAWUWUGHG B\ D UHIX@UBILQ OMAHUI XGPMRQ \HHsetLoginListener( )

sessionObj property Type Description
h 6WIQ 88, WMQJ IHHHAQ WHXVHU \WFDQEH DQ 1D EXWP XWACRWEH DQH MAQJ X\VHU,'
QP H BWIQ) 8\Hhame DWUEX\M
IX@DPH 6VWIQ) 8\HfullName DAMIEX\M
EHBRQIVIR $UD $UD R 88, WMQIVRUDUD R JURXS QDP HVUH HHGAQ) IKH JURXSV VIKH XVHUP XWAEHRQ) VR
WRIDIH Storage sessionStorage SURSHW R VWH XVHUVHWIRQ RSWRCDO
Example

<RX Z DQAWR FUHDW D GHZ - XVHUVHWIRQ RQ ViH VHYHU
FUHDWHBVHUS HVWWLRQ ~

QPH  MWPLWK
IXCOLDPH - HQQLI HU 6PLVK

VVRUDIH A ZH FDQ SUHI LOO VKH VHWLRQ WARUDIH ZLVK VRPH SURSHUW HV
WPH FRQQHFWLPH
DFFHW  7HVW GLUHFW DFFHW

EHORQIV7R > $GPLQLVWWDVWRU ~ ODQDIHU @

Example

,QD: DNDQED DSS@FDARQ \ RX Z DQMR BRI XVHY/ XMQJ * RRIGI 28XV 7KH | RTBRZ 1QJ | XQPRQ JHW UHTXHWHG LQ RIP DARQ T URP ViKH * RRIGH VHUYLFH DQG RSHQVD
: DNDQGD VHWIRQ Z IV DSSURSUDVIA FUHGHQADY

| XOFWLRQ JRRIOH2$XWK / RILQ FRGH 2$XVK DUJXPHQW/ KDYH EHHQ | LOOHG SUHYLRXVO:




| XQFWLRQ JHW RRIOHSVHU, @ R DFFHW7RNHQ ~  DFFHVW7RNHQ KDV EHHQ UHWKUQHG E\ * RRJCH
YDU [KU  QHZ ; O/ +WABSHTXHVW
[KURSHQ *(7 KWABV  ZZZ JRRIOHDSLV FRP RDXWK Y XVHULQ R' DFFHVWBVRNHQ DFFHVWW7RNHQ | DOVH
[ KU VHQG
UHWKUQ - 621 SDUVH [ KU UHVSRQVH7H[ W

FXUUHQWBHWLRQ  SURPRWH: LVWK  $GPLQ SURPRVWH VWKH VHWLRQ WR KDYH DGPLQ DFFHWW
YDU DFFHW DWD XVHU, Q R
DFFHW DWD  2$XVK  JHWSFFHVW DWD FRGH

LI DFFHVW DWD HUURU ~*

UHVWKUQ | DOVH
XVHU, Q R JHW RRIOH8VHU, Q R DFFHVV' DWD DFFHVVBVRNHQ JHW XVHU LQ RUPDW.RQ | URP * RRIOH
LI XVHU, Q R XVHU, Q R HUURU ~

UHVWKUQ | DOVH

FUHDWHSVHUSHVWLRQ ~  FUHDWH WKH VHWLRQ ZLWK XVHU LQ RUPDW.RQ
,' XVHU, QR LG
QDPH XVHU, Q R HPDLO
I XOOLDPH  XVHU, @ R JLYHQBQDPH XVHU, @ R | DPLO\ BQDPH
EHORQIVZIR > 8VHU @

FXUUHOWSHWLRQ ~ XQBURPRVH

UHVKUQ \UXH

currentSession( )

* VULI[RU: LZRUDVSS-O4 FTTPO

Returns ERQHPRGBHWRQ 2 ENHPWFRQIQIQ) VHH FXUHQAKVHUVAWIRQ SURSHIAHY

Description

7KHcurrentSession( ) P HKRG IRV DQ RENHPWR VH &RQHPRQBHWIRQ WSH LCHQMI LQJ VKH FXULHQWHWIRQ XQGHUZ KLFK VKH FXUHQAKXVHULY DRD@® WXQQQJ RQ
VKH VHOYHU %FDXVHR WH SURP R P HRKDQWP  LXQQAQJ VHWIRQ SUMBIIHV FDQ EH VAP SRUIDUO QLT HIHQAN URP WIDQEDUG XVHUSUYIGBUHY GH LOHG LQ WHDirectory R
WWH DSSOFDARQ $ Gl I HIHQWHWIRQ LY FUHDVAG | RUHDFK VKUHDG FRQUHPVMAG VR VKH VHUYHU ) RUP RUH LQI RUP DARQ DERXWWKH SURP R P HRKDQWP 1Q: DNDQED SGDWH
WH HUVR WHAssigning Group Permissions VHRARQ

2EMFW R VWH &RQUHPMRQBHWIRQ WSH FDQ EH KDQGABIG VIKMURXIK WH P KRGV DQG SLIRSHMHVR WiHSession \HP H
| VLY P HVKRG LYV GRAH HRXWAG T URP Z IMLQ VKH FROM WRI D BRIJHG XVHUMAWIRQ  VKH GH DXOVXVHUVAWIRQ LV URVKUCHG - GH DXQWUIXHW

Example

7R JHAMKH XVHUXQRQ) VHH FXUHQAVHWRQ RQ VIH VHHU

YDU FXUSHWLRQ — FXUUHQWSHWLRQ
YDU FXUSVHU  FXUBHWLRQ XVHU

currentUser()

<ZLXOVSF-OB TFS

Returns 8\HJ 2 EMPWVFRQIQLQ) VKH FXUHQAXVHUSURSHUAHY

Description

7KHcurrentUser( ) P HWRG URVUY VKH XVHUZ KR RSHCHG ViKH FXUHQAXVHUVHAWIRQ RQ ViKH VHYHU - 7 KH URVIUOHG REMPAMQFXGHVWH QOP H ' DQG JURXSVRI VKH XVHU
2EMFW R VWH 8 VHUWSH FDQ EH KDQGBIG VKMURXIK VKH P HKRGY DQG SUIRSHUAHVR WWHUser FOW

YOMFDD® VLY P HWVIKRG LV D \WKRWIAXWWRR
FXUUHOWHWLRQ ~ XVHU

1 VKLY P HVKRG LY GRAH] HREXVMG Z LVIKLO VKH FRQOM WR D GRIJHG XVHUVHWIRQ VKH GH DXOWKVHULY UAVKUCHG  GH DXOVIXHWW
) RUP RUH LQI RUP DARQ DERXWKH 8 VHUDQG JURXSV P DQDUHP HOALQ: DNDQED SGDVH UH HUVRR FKDSWAWsers and Groups

Example
7KH | RIRZ LQ) COMDWRH FOW P HKRG  QDP HG JHVEXUHQ/B VHU FDQ EH FD@HG VR GAVSM. WKH | XACDP HR' D XVHULQ DQ LOMU DFH
PRGHO 3HUVRQ PHVWKRGV JHWAXUUHQMBVHU | XQFWLRQ
N

YDU UHVXOW  FXUUHQW8VHU
UHWKUQ UHVXOW | XOO1DPH



dateTolso( )

: [YRNEBUF5P*TP  +HLEBUWO CiDU
Parameter Type
COWR ENHFW

Description
' DM ' DM RENHFVWR FRQYHUIWV
Returns WQ) 162 WIQJ GDM
Description

7KHdateTolso( ) P HMRG FRQHIV iKH - DYDEFUSWED RENHRW RX SDWHG LQ VKH CDWHR2 ENHRASDUDP HWVAULQMR DQ,62 |RP DAMMQ) 7KLV I XQPIRQ LV XVH XOZ KHQ\ RX
CHGWRASD COMVIQZIGIHW IRUH DP S®
<RX FDQ FRQYHUADQ,62 GDVM EDFN VR D - DYDEFUSWRENHRAXMQJ WHisoToDate( ) | XCPARQ
Example
YDU LVR6WULQJ GDWH7R, VR QHZ ' DWH

displayNotification( )

] VIKEJTQWBZ/ PUGDBUPO : [YRNN FTTBHF B: [YRNUUW DB) VWSHUDSLDBVD
Parameter

Type Description
P HWDIH 6WIQ) 0 HWDIH VR G\S@\
VB 6WMQ) 7VMBIR ZLQGRZ
FUMFDO %RODQ 7U0H | RUFIMFDOQ RUP DARQ
Description

7KHdisplayNotification( ) P HWRGD@Z V\ RX VR AASM DM WP QR LFDRQ Z LlQGRZ RQ WWH VHUYHUP DRKICH
3DWWKH P HWDIH VR GASD)  LQ VH P HWDIH SDUDP HVIAUDQG WH Z LQGRZ. VIVB LOQ VH VW@ SDUDP AU 1 RAMLIFDARQ LV XVHG B\ GH DXG\DV ViKH VIRABA

$QDHNGDR] VWKRZQRQODF 26 DQG: LQGRZV 2Q: LQGRZV DQ IQR IFRQW\KRZQE\ GHDXAV, | \ RX VHWWKH FRUMMIADOSDLDP AUVRVXH D Z DWQIQ)  LIFRQ LV XVHG
Example

- KHQ\ RX H HEXWWA ViKH | RTRZ LQ) FRGH

GLVSOD\ 1IRWLI LFDALRQ  6HUYLFH LV QRW DYDLODECH

, PSRUADQW
WH | RGBZ 1Q) DAWER] LVEVSM\ HG RQWH VWHUHU @ LQGRZV

exitWait()

] VIKFYa8 BU

Description

7KHexitWait( ) P HIRG WRSY DOSHQAQIwait( ) GRSVIQVKH WMUHDG | RP Z KLFK LY FOWIG

wait( ) GRSVDHCHHWOUY VR D@RZ DU QFKURQRXV FRP P XQIFDARQ EHVE HHQWUHDGY 7R H WIRP \IXFK D GRS RQAH ViKH FD@BEDRN P HWMKRG KDV EHHQ H HPXWAG \ RX
QHHG VR FD@WHexitWait( ) P HWMRG ) RUDQH DP S®I R DX QGFKURQRXV FRP P XQIFDARQ WH HUVR WHnet.Socket( ) P HWMRG GHVFUSVIRQ
File()

- W [YRNBCTPMUFL BU

Parameter Type
DEVROWHB DK

Description
Q) ) X@SDWQDP HR VKH | L VIR UIH HIHQFH
Returns ) LB 1HZ ) L1 RENHFW
Description

TKHFile() P HKRG LVWH FROMXPVRUR ViKH ) L WSH RENHFW ) LGH RENHRW DUH KDQGBIG XMQJ VKH YDURXY SURSHUAHV DQG P HKRGV R WHFile

LV VIKH LKA QU] \ RX RQD SDW/LQ DEVROMVHBDVK DQ DEVROWM | LB SDVK XMQJ VKH 326,; \X Qif RUD 85/  LOFOXAQ) WKH | LB QOP H

IV VIH VHFRQG M QA \ RX FDQ SDW DQ RENHRWUH HIHQFLQU D SDVK DV LIKASDIEP HVAUDQG D UHDVIYH | LB SDV LQ VKH | LHL DP H SDIDP HWAU- <RX FDQ SDW/LQ VikH SDVK
SDUDP HWU

D) REBHUREMHPW  LQVKILY FDVH VifH | LML DP H SDUDP HVAUFRQALQY D SOV UHIMIYH VIR VKH ) REBHURENHAW I GFOXGIQJ VKH 111 QDP H
D) LB\ WP 6\ GF REMFW  LQVIKY FDVH  VIKH | LML DP H SDUDP HWAUFRQVZLQY D SDVK LHIMYH VIR VKH ) LB\ WP 6\ GF URRW RGHU LGFOXAQ) WKH | LB QDP H



1 RM VKDWY P VKRG RQD FUHDVIAV DQ RENHRVWDWUH HIHQFHV D 1 L3 DQG GRHY QRAFUHDVA VH | LW RQ AWN <RX FDQZ RINZ IMK ) LH RENHFW UH HHQALQ | LBV WDAP Dy
RUP D QRAH MWV, 1 \ RX Z DQUWR FUHDWM WWH IH HHORHG T L \ RX GHHG VR H HRXWA WHcreate( ) P HRG

Example

7KLVH DP S®I FUHDWAV D GHZ - EQXQN CDVIDWIRIH RQ GIVN XMQJ ViKH FXULHQACDVIDWIRIH P RGHO

JHW D UHI HUHQFH WR WKH FXUUHQW GDWDW\RUH PRGHO | LOH
YDU FXUUHQW ROGHU GV JHWRGHO) ROGHU  SDVK

YDU FXUUHQMRGHO ) LOH FXUUHQW ROGHU GV JHWLDPH ZDORGHO
RQO\ ZRUNV LI VKH GDWDVWRUH KDV WKH VDPH QDPH DV WKH PRGHO | LCH
LI FXUUHQWORGHO H] LVW/ LI WKH PRGHO DFWKDOO H[ LVW/
N
YDU GDWD) LOH ) LOH FXUUHQW ROGHU ~ QHZ' DWD ZD' DWD FUHDWH D UH HUHQFH WR VKH QHZ GDWD | LOH
YDU P\' 6  FUHDWH DWDBVIRUH FXUUHQADRGHO GDWD) LOH FUHDWH DQG UHI HUHQFH VKH GDVDVWRUH

FileSystemSync( )

SRR CZLT: W MAZTUFN4ZOD 5\ T LYZQF 5\TILYIJF

Parameter Type Description

WSH 1XPEHU 7HP SRIDY 3

MIH 1XPEHU ([ SHAVMG WRIDIH \VSDFH  LQ B\ ViV

Returns ) BB\ WP 6\ GF 1HZ WK GPKURGRXV | LG WP RENHFW
Description

7KHFileSystemSync( ) P HWMRG UHTXHW D) LB\ WHP 6\ GF RENHRWUH HIHCHLQJ D \VDQGER] HG | RBHURUI LM Z KHUIH DSSOFDARQ GOV FDQ EH WRUHG || WWH P HKRG LV
H HRXWHG \KFFHW X@ D QHZ ) LB\ WP 6\ GF RENHPWLY UHVKUOHG

3DWIQWSH D YDOH GAVFUELQ) VWH WSH R WIRIDIH VSDFH \ RX Z DQAWKH | LB W WP VR UIVHIYH <RX FDQ SDW HWHUD QXP EHU YDOXH RUD FROWBQW

Constant Value Description

7(0325%5< 8\HG | RUWRIDJH Z IV QR IXDUDQWH R SHUMWHQFH ' DvID WIRUHG LQ D VAP SRUDY WRUDJH P D\ EH GHBMAG DWH VHYHUV FRYHQHQRH H J
VR GDOZ IMK DWKRWIVHR GMNVSDFH ,Q: DNDQED VWP SRIDY WRUDIH LV GHEMAG DN VMMUVKH - DYDVFUSWARQM WY FRVHG

3(56,67(17 8\HG | RUWRIDIH VMDVWKRX@B QRAVEH UHP RYHG B\ WWH VHUIYHUZ IWWRXWXVHUSHUP IWRQ ' DViD WIRIHG VWHUH Z LACRWGHBMAG DI VAUVKH
- DYDWRUSWARQM WY FRVHG 6VBUAQY Z WK : DNDQADY WKLV P DSV VR VKH SURVHRW DVID | REHU 7KXV 3(56,67(17 LVQRZ DQDIDVIRY' $7$

3DWLQM] H D YDOH LQGFDAQ) KRZ P XFK WRIDJH\SDFH LQ E\ AV VIKH VHOHUH] SHRW VR GHHG

Example

SUHDVWA D WP SRIDU LGB! AP DVWKH SURMHP REHUGIYHOZ KLEK Z LGDEH GHBMAG DI WAUVKH - DYDSFUSWFARQM WY FERHG
YDU P\)LOH6 ) LOHB\ WHPE\ QF  7(0325%$5<

Folder()

- VELY PNEFS : [YRINQBU

Parameter Type Description

SDWK Q) 3D R WH | REHUVR UIH HHOFH

Returns ) RGHU 1HZ ) RBHURENHFW
Description

7KHFolder() P HWRGFUHDWAVD QHZ REMHPWR WSH ) RBHU ) REBHURENHRW DUH KDQGBIG XMQI VKH YDURXV SURSHWAHV DQG P HKRGVR \iHF older
,QWiKH SDW SDUDP HviAU SDWWH SDWK R ViKH | RBHUVR LH HHQRH  \WFDQ EH

o DQDEVROW SDIK Q3R] M Q[ XMQI WH  \HSDUDRU RU
e D85/

1 RV OWIKLY P HARG RQD FUHDVAY DQ RENHPAKDAUH HUHQRHY D | REBHUDQG GRHY GRAFUHDM DQ WMIQ) RQ GMN- <RX FDQ KDQGE®! ) REBHURENHAW UH HIHQALQ) | RTEHY WDW
PD RUP D QRAH WV, | \ RX Z DQAVR FUHDVA WWH UH HHQRHG | RTBHU \ RX QHHG VR H HPXWM iHcreate( ) P HWRG

Example

7KWVH DP S® FUDMVDQ $URKLYHV VXKEI RBHUIQWH : DNDQGD | RGHU

YDU QHZ) ROGHU  )ROGHU  F  : DNDQGD $UFKLYHV
YDU LV2. QHZ) ROGHU FUHDWH

garbageCollect()

1 VIKHBSCBHF$ PNADU

Description

7KHgarbageCollect( ) P HMRG @XQFKHV VWH JDUEDIH FRHFVRURQ DOMBHSIQI FROM W

generateUUID()




: [YRINHFOFSBUF6 6 "%

Returns WQ) 88, 6WQ) FKoW/

Description

7KHgenerateUUID( ) P HMRGUIHXWQVDYDIG8S, WMQ)  FKDLY VKD RX FDQXVH | RU\ RXUDSSQFDARQ GHHGY
$Q88,' VD BWIQXPEHU EW WRQEIQY KH DGHFLP DOFKDIDAWAY 7KHgenerateUUID( ) P HWRG UAUQVDQ88," H SUHWHG DVD WIQ) FROBIQQ) D

FRPEICDARQR  OMWMY/>$ ) DI@GQXRPEHY> @IRUHDPS® H H E GD QRQ FDGRQFDOIRP
Example
7KWH DP S® JHHDWAYD 88,

YDU DBWULQJ  JHQHUDWHSS, '
UHWKUQV | RU H DPSOH  $( ) % % $' $U& (

getBackupRegistry( )

( WH HFW#BDLVQ@B FHINE - VELYFHINE PMFS

Parameter Type Description

UMY ) RTHU ) RTHU ) REHUFRQIIQIQ) WWH UHIMAA VR DG

Returns $uD $UD R WH P RWHHQAEDRNXS P DQUHW XS VR
Description

7KHgetBackupRegistry() P HMRG UHXUQ/DQDUD, WDADWVIKH P RIUHFHQAEDFNXS P DQU HWAY UHFRUGHG LQ WMH \SHALLLHG EDFNXS UHIIMAEL- $ EDFINKS UHILWA
QP HG MWYBRANKSY MRQ FRQVZLQVD OMAR VKH @WAEDFNXS P DQU HW

1R JHIDRNXSSHIWAA LV XVH XOZ KHQ\ RX GH LQHG D FXWRP EDANXS UHIIMAA | RTBHUZ KLY H HAXVKQJ \ RXUEDANXSV 1 \ RX RQD Z DQAVR JHAWIKH GMAP DQU HWW
ILRP DQ DSSMFIVIRQ VKDAXVHY GH DXOWHWAIV \ RX P LIKWARQMGHUXM.Q) JHWDWYDRNXSY  LOWHDG

,QUHIMAY ) REEHU SDW/VIKH ) REEHUFRQLQLQ) VIKH \ RX Z DOAVR UHDG <RX FDQ SDW/VKH UHJMAN | RGBHUIRUDQ. DSSQFDARQ R ViH FXUHQMROMRY 7KH EDFNXS UHILA
| REHUSDV FDQ EH VWHMKHUE. XVQJ GH DXOWHWIQIV VHH  RUZ KHQ XMQlbackup( ) RibackupDataStore() P HWMRGY 7KH SDV FDQ EH REVIIGHG B\ TXHY LQJ DQ
DSSTFOMRQV EDFNKS VAWMQIV

,QWHH UHIIMA DV Z HIDDVIQ ViKH UHVKUQHG DUD, EDFNXS P DU HVAV DUH RUGHIHG T LR VKH REEHWV DAKH VRS VR VKH P RUUHFHOAHQMHY DWAGH ERWIRP

$ SDW SURSHIV LV DGGHG DAVKH EHILQQQ) R HDFK HBP HOAR ViH DUD.  IMOLYHVVKH | XQ@SDWK 326,; QA R VH FRIIHVSRQELQ) P DQU HWAI LGB

Example

<RX Z DQMWR JHAP DQU HW H WDRMG | LRP ViKH UHIVAA | LB GFDVWAG LQWKH 0\ Y8FNXS5HIIWAL ) RGBHU \XEI RGBHU

VHW D FXWWRP | ROGHU | RU WKH UHJ LA
YDU FRQ LI JHWDFNXS6HWALQIV
FRQ LJ EDFNXSSHILVWA ) ROGHU ~ QHZ )ROGHU  KRPH GEXVHU O\ 9DFNXS5HI LV ) ROGHU
GR D EDFNXS
YDU PDQLI HVWW GV EDFNXS FRQ LJ
YDFNXS LV H HEXWHG XVLQJ GHI DXOW DSSOLFDW.RQ VHWALQIV ~ KRZHYHU
VKH UHILWWAA | ROGHU LV QRW WKH GHI DXOW RQH

7KLV FDOO ZLOO UHWKUQ VWKH FROMHQW RI WKH UHILVWA \ RX VSHFLI LHG | RU WKH EDFNXS SHUI RUPHG DERYH
YDU EDFNXSODQLI HVW/  JHW/BFNXS5HILVWA  FRQ LJ  EDFNXS5HILVWA ) ROGHU

getBackupSettings( )

61 QI[HFW BDLVQ4 FULIDHT

Returns 2 ENHFW ' H DXQ\EDFNXS \HMQIV/

Description

7KHgetBackupSettings( ) P HKRG UHWLQY DQ 2 ENHRAWFRQELQIQ) VKH GH DXAVEDANXS \WMQIV I RUWH VROMRQ ) RUP RIH LQ RUP DARQ DERXVWIHH VWMQIV  H HUVRR VWH
SDURIWDEK

" H DXQ\EDANXS VHWQJIV FDQCRWEH P RAL LHG EXWL RX FDQ HAWVWAKH UHVUHG RENHRADQG SDW MDYV D SDUDP HMUVRR VWHbackup( ) RubackupDataStore() P HKRG
Example

<RX'Z DQMWR EDFN XS ViKH FXULHOAGDVIDWRUH Z VK D FXWRP VHWQ)

YDU P\ 6HWALQIV  JHW/DFNXSE HWALQIV JHW VWKH VARVWALQIV REMHFW
HGLW RQH SURSHUW
P\ 6HWALQIV EDFNXS5HILVWA ) ROGHU  QHZ ) ROGHU  KRPH GEXVHU 0\ %BDFNXS5HILVWA ) ROGHU
EDFN XS ZLWK PRGLI LHG VHWALQIV
GV EDFNXS P\ 6HWALQIV

getDataStore()

+ HHVMLHFWEBBA PF  : [YRNQIPKDU BN F

Parameter Type Description

SRR DP H HWIQ) BROMRQ SLRWRWCEP H 1 RUZ KIFK \ RX Z DQAWR JHAUKH FXULHQACDAWR H
Returns " DIDWRH 5H HHGFH VR CDVDWRUH R SURMHRWCP H



getFolder()

- VELYc: [YRNHFU PMFS B [YRNLITE B) WS HJc: [YRNES\ BUD

Parameter Type Description
Q) 7\ SH1QZ KIFK ViKH | REHUP XWEH UHXULHG ) REBHUREMHFW LI RP WG SDVK RUXLD
IRWP DW YRRODQ 6\MQ) 7UHRU SRM[ RU HFRGHG GHDXQV ) DOHRU WP RU QRWQFRGHG
Returns ) RGHU 6WIQ) ) REHUFRQMIQIQ) WWH DSSOFOVMRQ | LB
Description

7KHgetFolder( ) P HIRG UMWY ViH | RBHUFRQMIQQ) VKH DSSAFDARQ LB LH  VKH SURMHA LA Z MK WH - Z DBURHPAH] WWQURQ
<RX FDQ JHWH | REHULQ G I HHQA RUP DV GHSHQELQ) RQVIH WG \ RX SDW/LQ VikH N.QG SDUDP HVWAU

e 1\ RXRP WMWH NQG SDUDP HAU ViKH P VKRG UHXLDY DQ REMHPWR WWH ) REHUWSH VHH WHFolder P HVKRGY DQG SURSHWAHY
e | \RXSDW SDKK WKH P KRG UIHVLQY D WMQJ FRQELQIQ] WH SDIK R WWH | RGHU

% GH DXOUQHIYFDVH VHH SDV LV H SUMWHG LQ SRV M Q[ <RX FDQ JHVWALY YDOH LQW WP \X QA B\ SDWQJ | DOHRU M WHP  LQVKH | RUP DASDLDP HkU
\ RX FDQ HVWHH WIDQGDLG | RPP DAEDFN B\ SDWIQJ VUKH RU SRV LO VKLY SDLDP HWAU

o | \RXSDW XD VKH P HKRG UHWUQVD WMQ) FROMIQQ) WH 85/ R ViKH | RTEHU
% GH DXOUQWMIYFDVH WWH 85/ LVHQFRGHG <RX FDQ JHAKLY YDOH Z IVKRXWHQFRALQ) B\ SDWQJ | DOH RU GRWWQFRGHG LOViKH | RIP DWSDIDP HAU \ RX FDQ EDFN
WMH WIDQEDLG | RUP DAEDFN B\ SDWIQ) WKH RU HQFRGHG LQ WKLY SDLDP HAU

1R 2Q0DF26 ViKH SR DQG K WP SDVKV DUH HTXLYDBON

Example

SRMGHUIQ) VWH | RERZ 1Q) RUDQ] DARQR! | LBV DQG | REHW RQ\ RXUGW

7KHIRZ 1QJ H DP SO LAX\MADIAV ViKH Gl T HIHQWYDOHY VWDWADQ EH LHXUHG B\ DSSOLQIgetFolder( ) VR DQ DSSTFDARQ

YDU WKH( QFRGHGS5/ JHW ROGHU  XUO

UHWKUQV | LOH & :DNDQGD  VROXWLRQV 0\ 6ROXVWLRQ 0\ 3URVHFW
YDU WKH5DZ85/ JHW ROGHU XUO ) DOVH

UHWKUQV | LOH & : DNDQGD VROXWLRQV 0\ 6ROXW.RQ 0\ 3URVHFW
YDU WKH3DWK JHW ROGHU  SDWK

UHWKUQV & : DNDQGED VROXW.RQV 0\ 6ROXV.RQ 0\ 3URMHFW
YDU VKH) ROGHU JHW ROGHU

UHWKUQV ~ QDPH 0\ 3URVHFW SDWK & : DNDQGD VROXWLRQV 0\ 6ROXW.RQ 0\ 3URVHFW | ROGHWV  $UUD\ PRUH

getltemsWithRole( )

- c- VELYc( YH HFUUFN T8 U 3PME @ [YRNS¥

Parameter Type Description
WRM vQ 5R® | RUZ KLFK \ RX Z DQAVR JHAH FXULHQAMWP
Returns ) LB ) REBHU $UD WP Z WK VKH GH LOHG LR

Description

7KHgetltemsWithRole( ) P HKMRG UMDV VIKH WP DWRFLDWAG Z VK VKH URGH\ RX SDWHG DV D SDIDP HAU
" HSHQELQ) RQVIH LRB1\ RX SDWHG ViH P HARG FDQ UL D) LY D) REHJ RUDQDUD, R ) LB REMHFW
+HUH DUH VH DYDLOE®! WMQIV VMDA RX FDQ SDW/LQ LRBH

role Type Description

VHMQV ) LBt ; 0/ 1 CHLQQ) VWH VHWMQIVI RU\ RXUSLIRWFW  Z DBHWMQIV - 6HHProject Settings File

FDR®R) ) Lt ORGHOLBIR WH DSSOFDARQ  ZDORCGHO 6HHProject

ERRBWLS ) I RUDUD R ) LBV - DYDSFUSW LB V' DXVRP DAFD@ H HPXWWAG DVWWKH SURMHPWDXQRK FDQ FRQVILQ +773 LHTXHWAKDQGBY,  6HH
ZHE)RGHU  )RT®HU ) REHUFRQAIQQ) DOWKH | LAV DWW, DNDQED Z LOVHQG VR WH : HE 6HHProject
role Type Description

GO RBHU ) R@HU $SSOFDARQV DRVYH GCDVD | REHU QDP HG ' DVi) RBHU E\ GHDXQV 6HHProject

EDANXS ) R@HU $SSOAFDARQV GH DXQ\EDANXS | RBHU

getJobManager( )

IVI 4 HUHNLYHFU-PC.  BOBHFS

Returns - RE0 DQDIHU - RE 0 DQDIHURENHPW RUVKH DSSQFDARQ



Description

7KHgetJobManager( ) P HIKRG UHVKLQV ViKH - RE 0 DQDIHULOWAJ DFH DYDUME® | RUVKH DSSOFDARQ

7KH - RE 0 DCDIHULOQMU DFH SLRYLGHV\ RX Z IV P VKRGV WWDWD@RZ \ RX VIR FUHDVIA RUDFFHW/ - DYDEFUSVWNREY RQ WWH : DNDQGD 6HIYHU $ NRE LY IHDWAG VR D VHWR DRIRQY
SHURWP HG LQ VKH VHUYHU IWD@BRZ V VIR JHCHIDVA HYHQN VMDWGHVRUEH WWH GLLTHUHOW WSV IQYROHG B\ SHURWP 1QJ VKHVH DPMRQY
) RUP RUH LQ RUP DARQ DERXWNREY  SGDVH UH HUVR VHJobs  FKDSWAU

getJournalinfo()

61 QI[HFU-PVSOBVO® - IS c: [YRNEBWB ¥ B6 | QJ[PQUPOT D
Parameter Type

Description
D) LB )LD 6WMQ)

' DV | LG Z KRVH NRXUCDO\ RX Z DQAMJHAIQ R
RSWRQ/ 2EMFW $CAVRQDORSURYY
Returns 2ENHW 3DV DQG LQ RUP DARQ DERXWH NRXUDO
Description

7KHgetJournallnfo( ) P HKRG UHXUQVLQ RIP DARQ DERXVWIH NRXUDOR! ViKH GCDVIDWRH Z KRVH GDVID | L1\ RX SDWHG LQ GDVIZ) LA

,QCDVD) LY SDW/VKH SDV WAQ) RUVKH UH HHQFH ) LY R VikH GDVID | L Z KRVH FXULHQANRXUGDO RX Z DQAVR UHVHW | VKH GDVD | LG LV P QI RUFDQCRWEH DFFHWHG
DO HURULY JHHIDWG

7KH RSVIRQV RENHPWFDQ EH XVHG VR \SHALI\ P RUH LQI RWP DARQ VR EH LHWMHYHG  7KH | RGBRZ LQJ SIRSHUWV LV FXUHQOAD \IXSSRUMG

property type description
YDOHV $UD R WaQV $CAVRDOQ RWP DARQ VR LHWWHYH
GO LN NRXUDCB 8 !
| IMH HRIXVAV XFFHW XA getJournalinfo( ) UHVKLQY DQ RENMHRWADWARQLQY VWH | RGRZ LQJ SURSHWAHV

property type description
SDIK Q) SRM[ I X@SD WMQI R VKH NRXUDO
COWY LN waQJ RSVIRQDO LHWMUHG RQOD LI GOV LON RSVIRQ VHW NRXLLDCB 8 '

1 VIKH GDVID 1 LB GRHV QRAWKDYH NRXUCDOLQ RUP DVRQ DYDIME®! RULL ViKH GOV | LB GRHV GRWKVH D NRXUCDO LH LI ( QDEGH GDVIDEDVH NRXUCDOVAWARQ) LV QRtrue  VIKH\DP H
RENHPVLY UHVMUCHG H] FHSWD@SURSHWAHY DUH HP SW WUQIV

Example

YDU MRXUQDO, Q R JHWRXUQDO, QR 8VHUV $SS P\' DD ' DWD) ROGHU GDWD ZD' DVD
FRQVROH ORJ MRXUQDO, Q R SDVK

ASDWK  VRPH DEVROXWH SDVK WR MRXUQDO ZD- RXUQDO

YDU MRXUQDO, Q@ R JHW RXUQDO, Q R 8VHUV $SS P\' DWD ' DWD) ROGHU GDWD ZD' DWD "YDOXHV > GDWD/ LON @
FRQVROH ORJ MRXUQDO, Q' R SDVK
N
SDVWK VRPH DEVROXWH SDVWK WR MRXUQDO ZD- RXUQDO
COWD/ LON  $$SW0BR&E " D 88,

YDU MRXUQDO, QR JHW RXUQDO, Q R 8VHUWV $SS 1R- RXUQDO ' DWD) ROGHU GDWD ZD' DWD

AYDOXHV > GDWD/ LQN @
FRQVROH ORJ MRXUQDO, Q R SDVK

SDVWK
GDWDY LQN
getLastBackups( )
( Y HFU BTW BDLVQT
Returns $UD $UD R WH P RWUHHQAEDANXS P DQUHWW XS VR
Description

7KHgetLastBackups( ) P HMRG UHMLQVDQDUD WOAMMVWKH P RUWUHFHQAEDANXS P DQU HW IHFRUGHG LQ WWH EDFNXS UHIIWA - GH DXOV RBHUR ViKH DSSAFDARQ $
EDANXS LHIIMWAL - CDP HG MWAERNXSY NRQ - FRQVZLQY D AR ViKH @MAEDANXS P DQU HW

7KH EDANXS LHIMWA- GH DXQV RGBHUSDVK LV VHWQ VWH GH DXOWHWMQIV VFH 7KLY SD FDQ EH REVILCHG B\ TXHU LQJ DQ DSSMDMRQY EDANXS \HWMQIV
1\ RX GH LQHG DQRWHUI REHUE\ XMQIbackup( ) RubackupDataStore( ) P HKRGY \ RX GHHG VR X\H WHgetBackupRegistry( ) P HKRG LOXMDG

,QVKH UHJIMA - DVZ HODDVLQ VKH UHVKUGHG DUD. EDANXS P DQU HVV DUH RUGHUHG T URP VIH REEHWY DAVKH VRS VIR ViKH P RUUHPHQWHQAMHY  DVWAGH ERVRP
$ SDW SURSHWV LV DGGHG DWH EHILQQQ) R HDFK HBP HOAR WKH DUD.  IMOLYHVVKH | XQ@SDWC 326,; M QA R VikH FRUAVSRQEQ) P DQU HM LB

Example

* HAWKH FROMQNV R ViKH @VWAEDANXS P DLW | RUVKH FXUHQADSS@OFDARQ
YDU PDQLI HVWW  JHW DVW/DFNXSV

* HAWKH FROMONV R VWH @WAEDANXS P DQUHW I IRUWH  &IMHY DSSOFDMRQ  Z KIFK LV WKQQALQI EXWLY CRAWKH FXUHQADSSOFDMRQ

YDU P\ $SSOLFDW.RQ  JHWSSSCLFDW.RQA 1DPH  &LW.HV
YDU PDQLI HVWW/ P\ $SSOLFDW.RQ JHW DVW/DFNXSV



getProgressindicator( )

7TWNMLZZOKBHWHFU SPHFTT*OEDBUPS @ [WRINCBN F

Parameter Type Description

Q@PH WQ) 8QTXH QP H R VWH 3URIUHW, QAFDIRURENHPRQ VKH \HYHU

Returns 3URILHW,QAFDRU ([ AR 3URIUHW, QALFDVIRURENHRARQ VIH VHUHU
Description

7KHgetProgressindicator( ) P HKRG UHVXLQV VKH 3URIUHW, QALFDVIRUWSH RENHRWZ KRVH QDP H\ RX SDWHG LQ VKH CDP H SDILDP WU 7 KH RENHRWP XWAKDYH EHHQ
SUHRX\VO FUHDWAGE\ XMQJ WHProgressindicator( ) P HKRG

7KHgetProgressindicator( ) P HIRG FRQQHFW D SURFHWIQU VIVN VIR DQ H] LMAQ) SURI UMW, QEFDVRUDQG L SDUAFX@UD XVH XOI RU

getSettingFile()

- c: [YONHFUWFWIOH I © [YRNTFUCH B : [YRNLIE B) WSHU c: [YRNGSN BUD

Parameter Type Description
VHMOQJ,' Q) ;" RO VKHWHWQ | RUZ KIFK VR JHWKH | L1
NQG BWQ 7\ SHIQZ KIFK VIKH | L P XWAEH UHVMUCHG ) L REMFW UL RP IWMG  SDUK IHDYH3 DA RUXLD
IRP DV Y%RRODQ 6WIQ) 7TUHRU SRM[ RU HQFRGHG GHDXAOV ) DOHRU MWHP  RU CRWCFRGHG
Returns )LD 6WMQ) ) LB FRMLQQ) VKH VHMQIV
Description

7KHgetSettingFile( ) P HHMRG UAMUDYD UH HIHQFH RUVIKH SDVK VIR VIKH | L1 FRO/LGLQ) VWH DSSTFDMRQ VAW Z KRWH '\ RX SDWHG LAWY, ) RUH DP S® Ll \ RX
Z DQAWR JHAVKH  Z DSHWAQIV/ | LB FRVLQQ) VIKH GOV VHYLEH VAWAQIV SDW GDVIZBHMEH LQVHWALY,'

7KH DYDLME® VWO ' VDUH

KW8  +773 VHHUMHMQIV LOFXAQ) SR 66/ SDUDP HIAY  HWF
COVIGHMEH - GOViD VHUYLEH WXV DQG SDMALQ

WBFGHUFH  LBF VHUYIFH WDV DQG SDMALQ

ZHE$SS  Z HE DSSOFDAWRQ VHUYLFH WXV DQG SDUDP HAY/
IHWRXUAHY - GRFDARQ R VH DSSAFDARQY UMWRXUFHYV

% GH DXV DOVKH DSSTFDARQ VHWAQIV DUH JDVWHUHG LQ D MQIGH VAMQIVI LB (TP HG SURMFVEDP H Z DSHWMQIV. DO R VHH QWHG VHWQ) | VZ LEUHAUQ WH \DP H
LQRP DARQ Y%0WKH FRXS EH WRUHG LQVHSDUDM  Z DSHWQIV | LB LQ VIKH SURMHAW VKDWY Z K\ \ RX KDYH VR GH LGH Z KLFK RQH LQ VKH VAWK, SDUEP HWU
<RX FDQ JHWAH | L 1Q Gl I HIHQAI RUP DW GHSHQALQ) RQ VKH WQJ \ RX SDW/1Q VKH N.QG SDUEP HAAU
o 1\ RX RP IVWKH N.QG SDLDP HWU VKH P HAKRG UHKUQY DQ RENHPR! VIKH ) LHWSH VHH WHFile P HVKRGY DQG SURSHUAHY
o | \RXSDW SD/ RU UHDMYH3DA  VIKH P HARG UVUDY D WMQ) FROLQLQ) VIKH SDVK VR VIKH 1 LB1 DEVROWA RUUHIMYH VR VIKH SURVHRAW RTBHU
% GH DXOUQWHIYFDVH VHH SDV LV H SUMWHG LQSRV[ M QAf  <RX FDQ JHVWALY YDOH LO WP \X QA B\ SDWMQJ | DOHRU A WHP  LQVKH | RUP DASDLDP HWU
\ RX FDQ VHWHH WIQEDLG | RP DWEDFN B\ SDWMQ) WKH RU SRM]  LQ VIKLY SDUDP HVWAU
o I \RXSDW XUD VKH P HVKRG UHVKUQY D WIQ) FROMIQIQ) WKH 85/ R VifH I L
% GHDXOMQWILYFDH WH 85/ LVHQFRGHG <RX FDQ JHWALY YDOH Z IVKRXWHQFRAQ) B\ SDWQJ | DOH RU QRYGFRGHG LQVKH | RUP DWSDLDP HWWAU \ RX FDQ VAW
VKH WIZQEDUG | RUP DAVEDFN B\ SDWLQ) VWKH RU HQFRGHG LQ VKLY SDULP HAU

1RW 2Q0DF26 SRM[ DQGW WP SDVIKV DUH HTXLYDBIQWV
Example

7KLY H DP SO UAXUDVVKH SDAK R VIKH 1 LB FRLGLQ) VIKH USF VHUYLEH VHWQIV

YDU USFVHW ~ JHWBHWALQU) LOH  USFBHUYLFH  SDWK
UHWKUQV & : DNDQGD VROXW.RQV 0\ 6ROXW.RQ O\ 3URVHFW O\ 3URVHFW ZD6HWALQIV

getURLPath()

(WH HFWB 3-1BU NFTTBHF

Parameter Type Description
85/ VR SDUH
Returns $UD $UD R WUQIVFRQILQQ) VKH SDUVR WH 85/
Description

7KHgetURLPath( ) P HMKRG ULV VKH XUDSDWHG LQ VH SDLDP HAUDVDQ DUD. R WMQIV

7KH85/ SDWHG DV D SDUDP HIAULY EURNHQ GRZ Q DFFRUELQ] VR VIKH VHSDUDVRY/ FKDLIDAMAY VKDAMMFRQZLQY 7 KH YDOXHV UHVUEHG CR CRAFRQVZLO DO FKDUDRMY/
)RUH DP S®I WH85/ 0\$SS 5RRWO0 DCDIHJ SOQ KW O LWLV WH DUD, >0\$SS  5RRW 0 DQDIHU  S@Q KW O@

1 RM VKDWAH | XQAMRQ GFAWFW FKDUDRVALYY VWDWDUH LOVHIHG LQVR SDUDP HVUMMQIV  VAWEHVY. HHQ MQI® RUGRXE® TXRMAV  DQG GRHV QRAVFRMGHUWHP Dv85/
VHSDIDVRY/ ) RUH DP S® WH IRTRZ LQJ 85/ LVAYICHG LR WUHH SDUV 0\ $SS 5RRW' RBWLY 7

I WH 85/ FRQELQVD TXHY WMQJ SOFHG DVUWH " RKDIDAMU LY QRASDUHG B\ VKH P VKRG 7R SDUH VLY SDUARE WWH 85/ \ RX P XWAXVH ViHgetURLQuery( )
P HMRG

getURLQuery()

61 QI[HFW 3- 2 VFZ NFTTBHF

Parameter Type Description
85/ VR SDUH

Returns 2 ENHFW 6XE TXHIHVR WH 85/ V TXHY WMQ)



Description

7KHgetURLQuery( ) P HVIKRG UKLV LQ DQ REMPWHH FROMQAVR VHH XUDY TXHY WQ)  Z KIFK Z DV SDWHG DVD SDUDP HWAU 7KH TXHY WAQJ LV VKH SDUAM RXQG DI VAU
WH " LQWKH 85/

(DAK\KE TXHY IQWHIRP > @ JHHDWVDQZ P HP EHUDVIR®ZV "D
Example

<RX SDWD FRP S®MA 85/ VR WWH P KRG

YDU VKHAXHW JHWB5/ 4XHUW  KWAS UHVW (PSOR\HHV " VRS PHWKRG HOALW VHW  WLPHRXW
VWKHAXHW LV ~ VRS PHWKRG HOALW VHW W PHRXW )
WKHAXHW VRS LV

getUserSessions( )

( YWH HFWB TFSLFTTPOT BZLYc: [YRNVTFSD

Parameter Type Description

XWHJ 8\HU 6WIQ) 8VHU X\HUQDP HRUXVHU,’
Returns $UD 5XQRQ) XHUVHWIRQ V
Description

7KHgetUserSessions( ) P HMRG UWLQYDQDUD, R XVHUVHWIRQY XQRAQI RQVKH VAUYHUI RUVKH FXUHQADSSAFDVMRY ( DFK HBP HOAR' VIKH UAVKUCHG DU, LVD
FROGHPMRGBHVWRQ RENHFW 8 VHUVHWIRQY FDQ EH KDQEBIG B\ WiHSession  SURSHUAHV DQG P HMRGY

1 \RX RP VWKH XVHUSDUP HAU WH DULD, Z LEFRQMZLQ DAWHH UXQQIQ) XVHUMHWIRQY LOFOXGLQ) GH DXOVIXHWAVHWRQY
2WHE MVH \ RX FDQ SDW D XVHUSDIEP HAMUVR JHARQD VKH VHWIRQY RUD \SHAL LE XVHUEL \SHALI LQJ RGH R ViKH | RTRZ LQJ

e \VHname SURSHW R DX\HU
e WHD SWRSHW R DXVHU RU
e DUser RENHFW
$YDLDEM LQ RP DARQ GHSHQGV RQ VWH GRIJHG XVHUVHWIRQ DFFHW WKW

| VHH XVHUKDV$ GP LQ DFFHW/ WKW RULL ViKH DSSQFDARQ LY XQQQ) LQ1UHHP RGH  DADUKQQLQ) XVHUMAWIRQY FDQ EH UHMUGHG
o 1 ViH XVHUGRHV QRAKDYH $GP LQ DFFHW UIKW RQD KLY KHUMAWRQVFDQ EH IWKUGHG 7KH UAVKELQ) DUD, LVHP SW L VKH XVHUVMHV VR JHWKCDXVIRU] HG XVHU

VHWRQ LQ RIP DARQ
Example

<RX Z DOAD@VHWMRQVR ViKH FXUHQAXVHUVR H SLLH

YDU DUUBVRS  JHWBVHUBHWLRQV FXUUHOWSHWLRQ — XVHU
DUUSVRS | RU( DFK | XQFW.RQ LWHP  ~
LWHP | RUFH( [ SLUH

getWalibFolder()

- VELYc: [YeNHFL8 BNC PMEFS B [YRNLLE B) WEHUC: [YRNGSN BUD

Parameter Type Description

NQG BWIQ) 7\ SHIQZ KIFK VKH | RBHUP XWAEH LHAXUCHG ) REHUREMHEW UL RP WG SDK LHIMMHBDK. RUXLD
IRP DV YRRODQ 6WIQ) 7UHRU SRY] RU HFRGHG  GHDXQV ) DOHRU WP RU QRWGFRGHG
Returns ) RBHJ 6WIQ) : DNDQED 6HYHUZ DIE | RBHUSDVK RUUH HHGFH

Description

7KHgetWalibFolder( ) P HMRG UHVKUDY: DNDQED 6HWYHWY Z DIE | RGHU Z KIFK FROMIQYVIH QELDUHY DQG VHMFHY DYDLODE®! FOHQAMGH \KFK DV: $) DQG 5SFEHUMFH
1 RV MDAWIKLY P ARG LV DYDLIE® 1Q ViH BROVIRQ DQG $ SSOFDARQ FOMWHY  ER UHUQ VIKH VDP H UVKOVKQBAW/\ RX SDW UHIMAH3DAC VIR VMH N.QG SDUEP HVWU
<RX FDQ JHWAH | REHULQ Gl | HIHQA RUP DW GHSHQEQ) RQVKH WMQJ \ RX SDW/VR ViH N.QG SDUDP HWU

e | \RXRP IMWKH NQG SDUDP HAU VKLY P VKRG LMLV DQ REMHPWR WSH ) RBHU WHH WWHFolder P KRGV DQG SURSHWAHYV
e | \RXSDW SD/K RU ULHDMYH3DWK VKLY P VKRG UMY D WMQJ FRQLQQ] VH SDK VR VKH | R@HU | \ RX SDW UHDVWYHBDWK  ViKH SDVIK Z LADEH UHDVIYH VR VKH

DSSAFDMRQ RUVROMIRQ | REBHUGHSHQAQ) RQ WH RENHRWR Z KLFK WLV DSSAHG
% GH DXV VKH SDVK LV H SUMMHG LQ SRM] M QU <RX FDQ JHAVKLY YDOH LQVHH \K WP VM Q[ B\ SDWMQJ | DOHRU WHP  LQVIKH | RUP DWSDLLP HWU \ RX FDQ
VHMWKH WIDQEDUG | RUP DAEDFN B\ SDWIQI WXH RU SRV

o | \RXSDW XD VKH P HWRG LWXLDV D WIQ) FROMIQIQ) VikH | RBHV8 5/
% GHDXOVWH 85/ VHIFRGHG <RX FDQ JHWALY YDOH Z WMMRXWHGFRAQJ B\ SDMQJ | DOH RU QRYGFRGHG LQVKH | RUP DWSDUDP HWWAU \ RX FDQ VHANKH WDQEDLG
IRUP DAEDAN B\ SDWQJ VKH RU HQFRGHG LQ VKLY SDUDP HVWU

1RV 2Q0DF26 SRM[ DQGW WP SDVKV DUH HTXLYDBQN
Example

7KHIR@Z 1QJ H DP SO LAOXMADIAV VIKH Gl T HIHQAYDOXHY VWDWADQ EH LHWUCHG E\ getWalibFolder( )

YDU WKH( QFRGHG35/ JHW DOLE) ROGHU  XUO UHWKUQV | LOH & :DNDQGD  YHUVLRQV :DNDQGD  6HUYHU ZDOLE
YDU WKH5DZ85/ JHW DOLE) ROGHU XUO | DOVH UHWKUQV | LOH & :DNDQGD YHUVLRQV : DNDQGD 6HUYHU ZDOLE
YDU VKH3DVWK JHW DOLE) ROGHU  SDVK UHWKUQV & : DNDQGD YHUVLRQV : DNDQGD 6HUYHU ZDOLE

YDU WKH) ROGHU JHW DOLE) ROGHU UHWKUQV ~ QDPH  ZDOLE  H VHQVLRQ I ROGHUV ~ $UUD\ PRUH



importScripts()

] VIKN QPS4 DS« [YRINTDSQU BU
Parameter Type
VAUSVBDAKC 6WIQ)

Description
3DMQP HV R - DYDEFUSW LB V

Description

7KHimportScripts() P HIRG DIRZ V\ RX VR [P SRUADQG H HFXWM DQ\ - DYDSFUSWILG! V' 1Q VKH FXULHQW: DYDBFUSWFRQUA W

,QVKH VRUSVBDVIK SDLDP HWAU SDWRGH RUVHYHIDOSDVK V VR - DYDBFUSWILGH V1 \ RX XVH D UHDMIH SDA : DADQED DVAKP HYVKDAVKH SURHRW REHULY VIKH GH DXOV
IRTEHU 7KH UH HHQPHG [ LBH V' P XMAKDYH YDIG - DYDEFUSWWIVHP HQV RMHLZ [VH DQ HULRULY JHGHIDWG

<RX FDQ SDW VHYHLDO! LBV LQVRUSVEDVK. \HSDUWG B\ FRP P DV importScripts( ) Z LGH HEXVA DAVIKH TXHXHG | LBV DQG UHALD VIH UHVKEM LRP VKH OMAHYDODWAG
VFUSWR WMH QWY | DQ HILRURFFXWY GXUQ) WWH H HAXVRQ R D VRUSW DQ HURULY I HGHIDWG DG ViKH UHP DLQIQY | LBV DUH QRAH HRXWHG

1RWA 7KH: DNDQEDLP SRUBFUSW P HVIKRG LV FRP SODQAZ VK WKH: HE : RINHWY: & \SHAI LFDARY

Example

,P SRV DQG H HRXVMAVVE R VFUSW GFDWAG LOD VFUSW |REHUR ViKH SUIRMHRW R@HU
YDU UHV  LPSRUWSFULSW/ UHV ZLOO EH VHW WR VWKH UHVXOW Rl FRPSXWH W/

VFULSW LQLW W
VFULSW/ FRPSXWH W

include()

] VIKIDVEF - /& c: [YONGH B: [YeNSBUFLBY DB : [YeNc) WEHUFET D

Parameter Type Description

It ) LOI 6WQ) - DYDBFUSWI LA VIR LGFOXGH LQ\ RXUFRGH

UHIDAYHBDVK 6WQ) XHU MWHP RU LHIDAYH  XVHG RQD L ViH | LLIASDUDP HVMIULY D WIQ)

HUIHK BWMQ) YRRODQ HHK RIWKH  UHHYDODM | LOVDRHDG, LQFOGHG DXVR RUIDOH  GR GRALHHYDODWM | LON GH DXOM! RP WKG
Description

7KHinclude( ) P HWRG UH HIHQRHV D - DYDSFUSW LA | LIRP D SDUHQAX DYDSFUSWI LGB! 2 QFH VIKH | L LY UH HIHGFHG \ RX FDQ FD@DQG XVH VWH FRGH DG | XGRARQY LW
FRQUZLQVNXVADY L VIH\ Z HUH Z UMQ LQ VKH SDUHQ! L

,QIL® SDWHWHUD) LW RENHRARUD WMQJ FRQVELQIQI D YDAG SDVK VR VKH - DYDSFUSW LB \ RX Z DQAVRR UH HIHQRH
,I \RX SDWD WUQJ 1O VKH | LB SDUDP HvidU \ RX FDQ SDW HVKHU DQ DEVROX\IA RUD UHIMMYH SDVK 1 \ RX SDW D UIHDMIYH SDVK \ RX QGHHG VR XVH VikH LHIDMYHB DK
SDUDP AUV GH LOH WH [P SCAMEFDARQ I LRP Z KHUH ViH UHDMYH SDVK Z LAOEH EXIAV <RX FDQ SDWRGH R WWH | RTRZ 1QJ YDOHV 1Q UHIAYH3DVIK

e XWHU GHDXOM! RPIWMG | LY SDVIK LV LHDVMIYH VR WHscripts | RGHU
o MWW |13 SDVK LV UIHDVYH VR KAHWAF /Core/Runtime  |RGHU
e  UHDWYH |13 SDVIK LV UHDVYH VR VIKH FXULHQ® H HEXWAG | LB

7KH UIHIDWYH3DVK SDLDP HVAULY LICRIHG L \ RX SDWHG D) LAY RENHRWLQ WKH | LY SDLDP HWAJ

% GH DXQV DQ LQFOXGHG - DYDBFUSW LB LV HYDODWG RQD RGFH Ll VHYHDGNclude( ) P HIKRGY DUH H HEXVMG RQVIKH VDP H 1 L Z KL VKH - DYDEFUSWARQM WY DIYH VKH
I LA Z LOCRWEH UHHYDODWG 7KLY P HDQV VKDWYDUDE® Z LENHHS WHUFXUHQAYDOM DQG Z LOGRAEH LMD HG

1\ RX Z DOAWR | RUPH ViH LGFOXGHG | L1 VR EH UHHYDODWG  DQG VKXV VH YDUDEGV VR EH LQWDT] HG HDFK VP H WHinclude( ) P HAKRG LV FDEBIG LQ WH WXQQLQU - DYDERUSW
FROM W SDWWKH UH UK Q) Ritrue LOVKH UH UK SDUDP HWAU 7R XVH VKH GH DXOVEHKDYLRU SDWWH DXVR WUCQ Rifalse  RURP WWKH UH UHVK SDUDP HWWAU

Example

,P DILCH\ RX Z IR D XMW [ XQAMRQLOQD P\SWY W LB WRIHGLQD WW \XEI REBHUR \ RXUSIRWRW RTHU

FRGH Rl P\ 8W.OV M/ | LOH
YDU FROFDWBWU | XQFW.RQ LQBWJ  LQsWU A
UHVKUQ LQBWWU LQsWW

1 \VRX UH HUHQRH VKLY | L1 XMQ) WHinclude( ) P HWRG \ RX FDQ FD@VHH | XQPVRQ NWADV Ll MEHERQIVVIR VHH RQH VKDWY FXUHQAD H HRXWG

LQFOXGH GV JHWRGHO) ROGHU ~ SDWK WMW P\ 8W.OV W
VRPH FRGH

YDU D6WJ ~ FROFDWWJ +HOOR  : RUOG

integrateDataStoreJournal()

] VIKRIOUFHBUF%BUB4 PF-+PVSOBM - FEN PEFM - FREBB - FEHRVSOBMB 6 | QJ[PQUPCOT D

Parameter Type Description

P RGO ) LA " DVDWRUHV P RGHOL®! P XWWQRWEH RSHQ
[es)) ) LA DB P XWAQRAEH RSHQ
NRXUZDO ) Lo - RXUCDO! LA VR LQAILDVHA
RSWRQ/ 2ENHFW , QMIUDARQ RSVIRQY

Description

7KHintegrateDataStoreJournal( ) P HWRG D@Z V\ RX VIR SDCMD® RUIX@ LOMIUDM D NRXULDO! LB LOR D COIWRH YR WH P RGHODQG GDVID | LBV P XWACQRWEH RSHQ
QRUDFFHWHG GXUQ) VKH RSHIDWRQ RIWHZ MH IMZ RX@ 1DLIO

3DW DV SDUDP HWAY/) L1 RENHRW FRVLQLQ) YDAG UH HUHGFHV VIR VHH | LV LQYROYHG LQ VWH LOMI UMRQ RSHIDARQ

¢ P RGHO SDWD) LA IH HHQFH VR WH COVIDWRIHV P RCHOI L Z KRH H VAMRQLY  Z D0 RGHO



o GDVD \SHFL\ D) L UH HHGFH VR VIKH P RGHOV GV 1LY Z KRH H WIQMRQLY ZD DV Z KHUH\ RX Z DQAVR LQUI UDWA VKH NRXLGDO

o NRXUQDO SDWD ) LM UH HUHQRH VIR VisH NRXUCDO! LG VR LOWAIUDAA 7 KH NRXUCDO! LB P XMAP DVFK VikH GDVD LB $VH SMILQHG LQ WHBackup of the Journal File
SDUIIWSK WWH LQMIUDARQR D @ 111 FDQ RQD EH FOULHG RXWQ WWH GDVIEDVH VR Z KIFK IMFRIHVSRQGY 8\KD® 11 \ RX KDYH Q EDFNXSV' Z KHUH % LV VIKH P RWY
UFHOARGH  \ RX FDQ LM DV %V NRXUCDOLQR % Q VGV | L

% GH DXV LI \ RX RP VWKH RSVRQV SDLDP WU integrateDataStoreJournal( ) Z LGOI UV DEDRSHIVMRQY VKDWOLH UHFRUGHG LQ VIKH NRXUCDO! LB DQG VWH RUILQDOGD/D
I LA Z LODEH QULHAVD XSCDWG <RX FDQP RAU\ VKLY GH DXG\EHKDYIRUE\ SDWIQ) H WD SLIRSHUAHV LQ VKH RSWRQY SDLDP HWAU REMHFW  7KH | RTRZ 1QJ SLRSHUWAHY DUIH
DYDLDE®|

¢ fromOperation QXP EHU H DP S®i fromOperation: 60
1XP EHUR WWH | LWARSHIDARQWR LOMIWDM % GH DXOVWH YDOH LY LQMIUDARQ WUV DAWKH | LWMARSHDARQ

e upToOperation QXPEHU H DP S® upToOperation: 1000
1XP EHUR WWH @WRSHIDARQ VR LOMIWDM % GH DXAQV WWH YDOXH FRUIHVSRQGV VR VKH @WARSHUIDARQ UHFRUEHG LQ VKH NRXUDO DRSHUIDARQY DUH LOMIUDWAG
1 R WDAMCFH RSHIDARQY DUH XQTXHD LCHQM LHG Z IVMILQ VKH NRXUDO RQD D FROAIXRXVVXEVHAR - RSHIDWRQY FDQ EH LOMIWDMG

¢ resultDataFile |L® H DP S®i resultDataFile: File("/var/data/restoredData.waData"
' DV | LH VKDAZ LADWRUH VKH LOWAIDVWAG RSHIDARQY : KHQ\ RX SDW VKLY SURSHUV - VKH GDVID | L LV GXSAFDWAG DWKH \VSHALL LHG GRFDVRQ DQG WWH LOMIUDARQ LV
SHURWP HGRQWH FRS\  7KH RUILQDOGDVD | LA LV B WXQIRXFKHG
Warnings:
o $Q ) LI\SHAIHG IQresultDataFile LVM®QAD RYHZ UWMAQ H FHSWI MLV VKH \DP H | L3 DV GDVID
o ) DI VRFRS\ G/ VRRresultDataFile UHXAVLQ DQ DERWMG LOMIUDARQ

Example

7KL H DP SO Z LA QIIUDM DIDRSHIDARQY | URP VIH NRXUCDOLOVR VKH WRQEDUG GOV [ L1 GH DXQV

LOAHI UDWH DADBVIRUH
YLOH  YDU O\' E PRGHO ZDORGHO
YLOH YDU O\' E ' DWD) ROGHU GDWD ZD' DVD
YLOH  YDU O\' E ' DWD) ROGHU MRXUQDO ZD- RXUQDO

Example

QWML H OP SO LOMIUDARQ Z LOWBWADARSHDARQ DQG FROAQXH VIR VKH MWARSHIDARQ

YDU RSW.RQV "I URP2SHUDW.RQ
LOWHI UDWH DWDBVIRUH
YLOH  YDU O\' E PRGHO ZDORGHO
YLOH  YDU O\' E ' DWD) ROGHU GDWD ZD' DWD
YLOH  YDU O\' E ' DWD) ROGHU MRXUQDO ZD- RXUQDO
RSW.RQV

Example

,QWHLYH DP SO LQMIUDARQ Z L@FRYHURSHIMRQY I URP VikH EHILQQIQ) R VKH NRXUGDOXS VIR RSHUDARQ DQG VIH UHIX@UGDVD | LBH Z LADEH B WXQIRXFKHG

YDU RSW.RQV  #
XS7R2SHUDW.RQ
UHVXOW DWD) LOH ) LOH  YDU O\' E , QAHJUDWHG DWD ZD DWD

L QWHI UDWH DWD6V\IRUH
)LOH  YDU O\' E PRGHO ZDORGHO
)LOH  YDU O\'E ' DWD) ROGHU GDWD ZD DWD
J)LOH  YDU 0\' E ' DWD) ROGHU MRXUQDO ZD- RXUQDO
RSW.RQV

isoToDate()

+HLIPSPYBUF : [YRINIPYBUF

Parameter Type Description

MR DM WQ) 6WIQ) COMLQ,62 |RP DV

Returns ' DM ' DM RENHFW
Description

7KHisoToDate( ) P HKRGYFROMUINVVKH 62 GO AIQ) SDWHG LQVKH MR DVt SDILDP HAMULQR D WIDQGDLE - DYDBFUSW RUP DV
7KLY P HKRG LV GAMIGHG VIR EH XVHG LQ FROKGPARQ Z ViK ViHdate Tolso( ) VIR P DQDIH GDWAVLQ: DNDQEDVZ LGIHW

Example

I XFW.RQ JHWHDU LVR DVWH ~
UHWKUQ LVR7R DWH LVR DWH JHW XOO<HDU

JSONToXml( )

: [VRN+40/ 5PN M : [YRNRPCBFYU : [YRNKPO PS\VBU : [YONSPLEIAN FCU

Parameter Type Description

MRQTH W HWIQ) -621 |RUP DG Q)
MRQ RUP DW Q) -621 IRPDAWRXH DDV WRQ EDJ



RGP HQW Q) 10P HR VKH LRRAHBP HQAVR FUHDM
Returns HWIQ) MRQY H WWAIQ) FRQHUMG VR DQ; 0/ Q)

Description

7KHJSONToXml() P HMRG UAWXLQVD-621 WMQ) FROYHWMG LORDQ; 0/ WMQJ

o 3DWLQVKH MRQ7H WSDLDP HAUD YDAIG - 62 1 WMQJ VR FRQHUV
o 3DWLQWH MRQ RUP DASDLP HUD AIQ) UHSUMVHQAR) WKH - 62 1 1 RUP DAWR JHQHIDW |, QVKH FXUHQWYHUMRQR © DNDQED RQD VKH MRQ EDJ | RUP DALY
\KSSRUMG 6R \ RX NKVAGHHG VIR SDWVIKH WU MRQ EDJ

o 3DWWKH QDP H R VHH URRAHBP HOMAD RX Z DQAVR FUHDWA LQ ViKH UHVXGAQD ; 0/ WAMQ) VIR ViKH LRRW P HQASDLDP HWAU
1 RWIWDWMGQFH - 621 DQG; 0/ \HP DQAFV DUH Gl HIHQADQG ViKH UHVKOL ; 0/ AIQJ) P D\ GRAUH GRWH, DRRD VKH WRQY H WFRQHQN
o $UD VR HBP HQVDUH QRAWKSSRUMG1Q; 0/ 1 VMH WRQYH WSDUDP HVAUFRQMILQV\KFK DUD, V' VH DUH GRWFRQYHIMG 2 QD DU VR RENHAW DUH \KSSRUMG

o BIGFH; 0/ P DNHVCR GMOPMRQ EHVE HHO MQIB! RENHAW DQG DU,V ViKH P HVKRG DEGVVIKH BBBBRENHRWQLE VKH  DWMEXVA VR VIKDAD UHYHUH FROYHURQ XMQYJ
WHXmIToJSON( ) P HMRG FDQEH GRGH FRIIHAVD

Example

7KH | RIRZ LQJ | XQPMRQ FROYHUVDQ. REMPALO/R - 62 1 VWHQLQR ; 0/ EH RUH \VDYLQ) DLQ D VW W LG

| XQFWLRQ VDYH7R; 0/ ) LOH REMHFW URRW |LOH ~
YDU [ POTHW MRQZTH W URRW

MWRQZTH W  -621 VWILQILI\ REMHFW FROYHUW WKH REMHFW LR - 621 VWULQ)
[POTHW -6217R PO WRQ7THW MRQ EDJ  URRW FRQYHUW WKH - 621 LQUR ; 0/
VDYH7TH W [ POTH[ W | LOH VDYH WKH FROAHQAV LQ DQ ; 0/ | LOH

e | \ RX FDOWH I XCPMRQ Z WK VWH | RTRZ LQJ SDUDP HWALY
VDYH/R; 0/ ) LOH

AD>H T MH " "H @ EA* ORQGD \ T F 7XHVGD WKH REMHFW WR FRQYHUW
0\ 5RRW VKH URRW HOHPHQW WR DGG
F VWHPS P\; 0/)LOH [ PO VWKH SDWK Rl WKH | LOH WR FUHDWH

\ RX Z LGOFUHDWA DQ; 0/ 111 Z VK VIKH | RTBRZ LQ) FROMQN

"[ PO YHUVLRQ HOFRGLQI  XW "
O\5RRW F  7XHVGD\ !

D H !

D H !

D H !

E BBBBREMHFWKQLF WUXH [ ORQGED\ |\ !
0\ 5RRW

e |\ RX FD@WH I XQARQ Z 1K VKH | REBZ LQJ SDUDP HAY/

VDYH7R; 0/ ) LCH
A BB(17,7, (6
N

BB. (<
BB67$03
XUL  KWAS UHVW ( PSOR\ HH

1DPH  BPLVK
MREIDPH  : HEPDVWHU

VDODUA
VKH REMHFW WR FRQYHUW
0\ ( QALWY VIKH URRW HOHPHQW VIR DGG
F VHPS P\;0/)LOH [PO SDVWK Rl WKH | LOH WWR FUHDWH

\ RX Z LGPU-DWA DQ; 0/ 1101 Z IVIK ViH | REBRZ LQJ FROMQN

"[ PO YHUVLRQ HOFRGLQI  XW "
O\ ( QULWY !
BB(17, 7, (6 BBBBREMHFWKQLF WUXH BB. (< BB67$03
XUL  KWAB UHVW ( PSOR\ HH !

1DPH 6PLWK MRELDPH : HEPDWWHU VDODU\ !
O\ ( QMLWY !

loadimage( )

OF H\LMBE*N BHF - & c: [YRNG#A



Parameter Type Description
Jic]] ) LB 6WQ) ,P DIH | LB RENHPWRUSDC

Returns ,PDIH ,P DIH RENMHFW
Description

7KHloadlmage( ) P HMRG GDGVWH P DIH WRHG LQ D | L& IH HHQFHG B\ WKH | L SDUDP HviAUDQG LWLV DQ LP DIH RENHFW <RX FDQ SDWHWHUD ) LW RENMHFARUD
WAQ) FROAIAQQ] D WIQEDLG | L SDVK LOQ VH | L SDUDP AU XVHWH DV REHUVHSDUDV/IRU

1R ,QVHH FXUHQMWHUMRQR : DNDQED \ RX KDYH VR SDW DQ DEVROVH SDVK LQ VKH | LGH SDUDP HViAU

1 VKH 1 LB GRAV QRAFRQVELO D YDAG LP DIH RULL VKH | LBH UH HHGPH LV LQYDAG VKH P HVKRG UMDY QK@D

) RUP RUH LI RUP DARQ DERXW,  DNDQED LP DIH REMHPWP DQUISXMMRQ UH HUVR ViHImages FOW GHVFUSVRQ

1RWAIRU/ LQX 8VHWY ,QVIKH FXUHQWHMRQR! : DNDQED VKH P DUH$3, LVQRM X@ \XSSRUMG <RX FDQRQD OG IP DIHVR WHpng RUpg WSHY

Example

7KLVH DP S GROGVWH LP DIH QD - 3* 1131 WIRIHG RQ VikH VHIYHUDQG WRUHV QD QHZ HOAW 1Q VH 3LIPAFDW  1Q VIKH SKRVIR DAMAEX\A
+HHLVWH P SALHG COIDWRH FDW

YDU P\ SLFW  ORDG, PDJH & : DNDQGD 6ROXVLRQV P\ VROXWL.RQ 7XOLSV MsJ ORDG WKH LPDJH | URP | LOH
YDU S QHz GV 3LFW FUHDWH D QHZ HQALW LQ WKH 3LFW GDWDVWRUH FODW
S QDPH ) ORZHU QDPH WKH LPDJH
S SKRWR P\ SLFW SXW WKH LPDIH LQ VWKH SKRWR DWAULEXWH
S VDYH VDYH WKH HQALW
loadText( )

: [YRNWBESFYU - R c: [YRNG#W B5\ T | LYD BSFUD

Parameter Type Description

1B ) LB 6WQ 7H WILB! REMFPWRUSDIK

FKOUHW 1XPEHU SKDUDPVMUVHARS VIKH Vi W

Returns Q) 6VMQ) BOCHG | URP VKH | LBi SDLEP HAAJ
Description

7KHloadText( ) P HIKRG GRDGVVKH W WWRUHG LQ D 1 L1 UH HHQFHG B\ ViKH 1 L1 SDUDP HVAUDQG UAVMUDY D WUQ) FRLQLQ) VIKH VW W <RX FDQ SDW HVKHUD ) LG RENHRW
RUD WMQJ FROMIQQ) D WBQEDUG | L4 SDUK LQVKH | LBH SDUDP MU X\VHWH DV REHUMHSDUDVRU

1R ,QVKH FEXUHQWHMRQR : DNDQED \ RX KDYH VIR SDW DQ DEVROX\VIA SDVIK LQ VIKH | LAY SDUDP HiAU

<RX FDQ SDW D FRGH VR LQAFDWA ViH FKDUHWR ViKH GRDGHG VWA WLQ ViKH FKDUAHWSDLDP HAAU % GH DXQV UL ViKH SDUDP HAULY QRASDWHG : DNDQED XVHVWKH 87)
FKDUHW YDOH 7R IHAD MR DYDLME®! FKDUHWARGHY WHH ViKHT extStream( ) P HKRGIURP WHFiles and Folders GRAXP HQIDARQ

Example

: HZ DQAWR GG D W W LB FROWQM LQ D YDUDE®! 7 KH W W L1 1V GFDWAG LQ D \KEI REHUCDP HG ,P SRUN Z HIQ ViKH P RGHOI RTHU
YDU LQR  ORDG7H W GV JHWRGHO) ROGHU ~ SDVK , PSRUWLQ R WW

loginByKey( )

) WEHUNHIOH Z, FZ @ [WRNCBNF @ [YRNLFZ B5\ T | LN FOVUD

Parameter Type Description

Q@PH BWQ) 8HUETPH

NH BWQ) &RP SXVMGNH DWRFLDMG VR WH XVHU

WP H2 XW 1XP EHU 8VHUVHMURQ VIP HRXW LQ VHFRQGY

Returns YRODQ 7UKH L VKH XVHUKDV EHHQKFFHWI X@ GIJHG RKHLEZ \H ) DOH
Description

7KHloginByKey( ) P HRG DXVKHQAFDMY D XVHUE\ KHUGDP HDQG NH DQG LQFDWH R \KFFHW RSHQVD GHZ XVHLSession  RQVKH VHUYHU
7KH @ILQ UHTXHVALY DFFHSWG

o 1 KHQWMH XVHUQDP HDQG N DUH UHIIMAMUHG LQWKH ' LUHAVRY R WWH DSSTFDARY | RUP RUH IQIRWP DARY SGDVH UH HUVRR WH \HPMRQUsers and Groups RU
o WRUAQ ZIMKY : KHQWMH XVHUGDP HDQG N DUH SURFHWHG KFFHW XED LO\ RXUPXWRP / RILQ IWHQHUI XQPURQ LOMDABG E\ ViHsetLoginListener( ) P HIRG

1 VH DXVWHQAFDARQ LY FRP SOMAG VKFFHW XED  VKH P HKRG UMWUtrue  DQG RSHQV D XVHUVHWMRQ RQ VIKH VHUYHU

,QQDP H SDWDWMQI FROMIQIQ) VWH QDP H R ViH XVHU\ RX Z DOMR @I 1Q

,ONH  SDWVKH FRP SXWG NH YDOM Rl WH XVHU\ RX Z DQWR @R 1Q 8\XD® VKILYNH Z LADUHKOM URP D KDWK FRP SXVIDARQ |RUH DP SBID6+$  FRP SXIMRQ
FRP ELQQJ VKH XVHUV SDWZ RUG DQG RAMHULQ LRUP DRQ EXWDRWDM@ \ RX FDQ XVH DQ. YDOMH \ RX Z DQW UHVKOMY 1LRP DQ FXWRP I XQPRQ 7KH \DP H FRP SXVIDARQ
P XWAKDYH EHHQ GRGH RQWMH FOHOAMGH VR VMDWHAKH UHFHLYHG NH. DQG WH VHUHUWRUHG NH - FDQ EH FRP SDUHG XMQJ VIKH / RILQ IWHGHUI XQPARQ 8MQJ DNH
FKDTBIQIH LV P RUH VHRXUH EHFDXVH IMDYRGY VHQELQ) VIKH SDAZ RUG IWHD RYHUVKH GHVE RIN

, QWP HRXW SDW D YDOH LQ VHFRQGV VR VAVWKH XVHUMHWIRQWP HRXW LH - WWH VWP H ViH VHUYHUZ LONHHS VKH XVHUMHWIRQ RSHQ U QR XVHUTXHY KDVEHHQUHRFHYHG %
GHDXAOV U \ RX RP WMWKLY SDUDP HVAJ ViKH XVHUVHWIRQ VP HRXWLY LH RHKRXU



loginByPassword( )

) WEHUNHIO# ZLBTTXPE : [YRNCBNF  : [YRNQBTTXPE B5\ T LYNFOVUD

Parameter Type Description

@PH WIQ) 8\VHUCTP H

SDWZ RUG W) 8\HUSDWZ RUG

WP H2 XW 1XP EHU 8VHUVHVMRQVIP HRXW LQ VHFRQGY

Returns YRRODQ 7UKH UL VHH XVHUKDV EHHQ KFFHW X GRIJHG RAWHLZ LMH ) DOH
Description

7KHloginByPassword( ) P HMRG DXVKHQAFDMY D XVHUE\ VKHUCDP H DQG SDWZ RGDQG  LQFDH R \KFFHW RSHQVD GHZ XVHUMAWIRQ RQ VKH VHUYHU 7KLY P HWKRG LV
GHMICHG VR EH XVHG Z KHQ WWH VROMRQ DXWWHAFDARQ P RGH LV FXWRP VKDY Z KHQ\ RX P DQDIH WKH LGHQM LFDARQ VKURXIK \ RUUFRGH | RUP RUH LQ RUP DARQ DERXW
DXWHQAFDARQ P RGHV  SGDWH IH HUVR SDUDJUDSKSetting the Authentication Type

7R EH YDOCDMG ERM XVHUDQG SDWZ RUG P XWAEH UHIWMAULHG LQWH ALHARY R WWH DSSOFADARQ | RUP RH LlQRWP DARQ  SGDVH LH HUVR WHUsers and Groups

VHAIRQ

1 VMH DXVMHQAFDARQ LV FRP SOMAG VIXFFHW XA@  VH P VKRG UM UMtrue  DQG RSHQV D XVHUVHWIRQ RQ VKH VHUYHU

,QQ@P H SDWDWMQ) FRQEIQQ] VWH QP HR WH XVHU\ RX Z DQWR @R 1Q

,QSDWZRG SDWWKH SDWZ RIG R VKH XVHU\ RX Z DOWR ®J 1Q 1 RviA VKDWKH SDWZ RUG FRP SDUMVRQ LY FDVH VHOUMYH

, QWP HRXW SDW D YDOH LQ VHRRQGV VR VHVWH XVHUVAWIRQ WP HRXW LH - VH VWP H ViKH VHIYHUZ LAONHHS VKH XVHUVHWIRQ RSHQ LI QR XVHUTXHY KDV EHHQ UHFHYHG %
CHDXQV U \ RX RP WKLY SDUDP KU ViKH XVHUVHWIRQ VIP HRXWLY LH RGHKRXU

Example

© H Z DQAAH XVHW/ VR FRIGHAWKMQJ D WIZQEDUE BRILQ DUHD LIQ RXU: - HE SDUHV

7KH PXUHQADXWHQAFDARQ P RGH LV FXWRP  WWDWLY WKH | RERZ Q) @QH KDV EHHQ GH LCHG LQ WH AROMRQLDP H' Z DEBHWMQIV | LA
GLUHFWRU\  DXWKHOW.FDWL.RQ7\ SH !

2 QWH FOHOMGH Z H GAMIQHG WH | RTIRZ LQ GILQ DHD LQRQH R VikH SDOHVR RXU:  HE DSSTFDMRQ

YRV X1 DP H DQG X3DW DUH GFDOCVIMRXUAHY  EDVHG RQ YDUDEGV
7KH WUSW RUWHLog in EXWRQ LV \WKH | RTB¥Z LQJ

EXWARQ FOLFN | XQFW.RQ EXWARQ BFOLFN HYHQW

GV 3HUVRQ ORJLQ X1DPH X3DW MXVW FDOO WKH ORJILQ GCDWDWRUH FODVW PHVWKRG ZLWK XVHU LGV

2QWHVHYHJ ZHZ IRM WH | RIBZ 1Q) ®RJILQ COVIDWRH FDW P HWRG  DSSAHG VR VH 3HIRQ FDW

PRGHO 3HUVRQ PHWKRGY ORILQ | XQFW.RQ XVHULDPH SDWZRUG VKH | XQFWL.RQ JHW/ QDPH DQG SDWZRUG
N

YDU UHVXOW  ORILQ% 3DVWZRUG XVHULIDPH SDVVZRUG

VHWLRQ LV FUHDVWHG LQ FDVH R VXFFHW
UHWKUQ UHVXOW UHVXOW LV VHQW VR VWKH FOLHQW
logout( )
) WSHIMHPVU
Returns YRRODQ VUKH Ll VH XVHUKDV EHHQ VKFPHWI X@ GRIJHG RXW
Description

7KHlogout( ) P HKRG ERIVRXWMH XVHUKQRQ) VIKH FXUHQAHWIRQ RQWMH :  DADQED VHUYHU $1VHUWKH P HARG LV H HIXWG VIKHUH LY QR XVHUBRIIXHG LQ VKH WMUHDG
KQQQJ VKH VFUSW
1 VH XVHUGRIRXWLY H HEXVWHG \KFFHWI XA ViH P HARG UAXUD®rue

Mutex()

VL. VIFY : [\RNLFZ
Parameter Type Description
N Q) OXV NH

Returns BVRIDIH

1HZ P XWA RENHFW

Description

7KHMutex( ) P HWRG RHDWMVD QHZ P XV RENHRVWKDWZ LAD@RZ \ RX VIR FRQAROP XOWKUHDGHG R - DYDSFUSWFRCH ) RUH DP S®1 \RXP D\ Z DQW
VR SIRWPWD YDUDE®! YDOH | IRP EHQJ P RAIIHGE\ D VKUHDG %Z KLBI WH WY HAWAG LOQDWUHDG $ 0 XWA P HDQV0 8 7XDO( ; FOXMRQ DQG GHMIQDVAV D GFAN VWDWFDQ



EHRSHQ RUFRHG

3DWDWMQJ LQVKH NH SDUDP HWAU © KHQ\ RX FD@Autex( ) VKLY SDUDP HAMUZ LADPADYD VIH NH 1RUP XV REMHPW $Q. RAHUVIKUHDG VIKDWXVHV VH \DP HNH, Z LGD
LOMUDPWE LV VIKH \VDP H P X\

$ P XW[ RENHPAKDVVIKUHH P HRGY

e lock()
¢ unlock()
e tryToLock() WY IXQPARQ DWP SWVIR BRFNVIKH P XV DQG UMVILQ WKH Ll IWFRX@ EH GRFNHG DQG 1 DOH UL IFRX@QW

Example

+HH LV D WSIFDOWUKXRMUH |RUD P XV FROAR®IG FRCH

YDU ZULVWHOXVH OXWH  ZULVWHOXWH[
LI ZULWHOXWH W\ 7R/ REN
N

FRGH KHUH H HFXWHV LI WA 7R/ RFN ZDV DEOH WR ORFN WKH PXVWH[
ZULWHOXVH  XQORFN

FRGH KHUH H HFXWHV HYHQ LI WA 7R/ RFN ZDV 127 DEOH WW\R ORFN V\KH PXWH
Example

$ PXW{ SIRMIGHVDZ D\ VR SDXVH H HRXVIRQ LQ RCH VUHDG XQAOD FRQAMIRQ LV P HAMQ DORMHU ,Q WH H DP S®1EHBZ  Z H Z DQAWR FUHDWA D UH XVDE®H BRI | LB RENHFW
IRUXWH LQ YDURXV VHIYHUMCH | XCPMRQV 7R GR WKLY Z H FUHDWA D QHZ - DYDGFUSWILB! CDP HGP\/ RI WIQRXUH DP S®1 Z IVK WWH | RERZ LQJ FRCH

I XOFWLRQ /RJ | LOH ZLOO XVH WKLV DV WKH FROQVWUXFWRU
N
VWKLV ORJ)LOH  QXCO

VKLV LQLW I LOH
UHVWKUQ VKLV

/R SURVRW SH LQLW | XQFW.RQ | LOH  DGG VR WKH SURVRW SH FKDLQ RI /RJ
N

LI WSHRI |LOH VWILQJ LI ZH SDW D WAULQJI
ILOH )LOH I LOH DWXPH LW VR EH D SDVK
WKLV ORJ)LOH | LOH RWKHUZLVH DWXPH LW WR EH D | LOH
LI ILOH H LW/ LI LW GRHVQ W H LVW
I LOH FUHDWH FUHDWH VKH HPSW | LOH
/R] SURMRW SH DSSHQG | XQFW.RQ PHVWDJH DGG DQRVWKHU | XQFWLRQ VR / RJ

N

LI WKLV ORJ)LOH  QXCO A
LI WKH /RJ UHI HUHQFHV D YDOLG | LOH JHW D OXWH
XVLQI WKH | LOHV SDWK DV LW QDPH
YDU ORIOXWH  OXWH WKLV ORJ) LOH SDWK
DWAHPSW WR ORFN VKH OXWH[
LI LWLV DOUHDG ORFNHG WKH QH W OLQH SDXVHV H HEXW.RQ
XQALO LW EHFRPHV XQORFNHG
ORIOXWH ORFN
I URP KHUH XQALO ORJOXWH XQORFN  ZH NQRZ RQD\ RQH VKUHDG
FDQ EH ZULWL.QJ VR WKH ORJ | LOH
YDU ORIGWUHDP  7H WeWUHDP WKLV ORJ)LOH  ZULWH
YDU WRGD\  QHZ ' DWH
YDU WIDPS  WRGD\ WR DWHEWILQJ VRGD\ WR/ RFDOH7 LPHEWIL QJ
ORJGWUHDP ZULWH \WDPS PHWDIH  ?Q
ORJ6WUHDP FORVH
ORJOXWH XQORFN

7KH FRGH DERYH FU-DWAVD QHZ. / RJ RENHPWDQG VKHQ DBGVVE R | XGPRQVVR LW SURIRWVSH FKDLQ  7KH | LKA XQPARQ QP HG LQMVNHY HVKHUD : DNDQED | L1 REMHPARUD
SDV VR D 1 L1 DVD MAIQ) 7 KH FRGH VKHQ FKHENY VKDWKKH | LG H] LMAVDQG L IMGRHVQ W FUHDVWAV LW 7KH GH WIXQPURQ (DP HG DSSHQG  VENHV D Q) Dv/D SDUBP HAU
7KH DSSHQG | XQPURQ GRXE®! FKHANY WDAKH / R) RENHPWKDY EHHQ LMD HG LH  UH HUHQRHY D YDIG @ 111 DQG WKHQ FUHDVAV DQ REMHPWE, FD@QIMutex() ,QRXU
H DP S Z H XVH VWH @R 1104+ V SDUK DVRXUNH, Z 1V VWH JRDOWDARQD RQH VKUHDG FDQ Z UV VR D JLYHQ | L1 DAVKHVDP HWP H - H WWHQ LGFOXGH ViH DERYH - DYDSFUSW
1 LB LQ RXUSURMHPWY FRGH B\ DEAQJ) DQ LGFOXGH WP HQAWR RXUSURMHPAY P DIQ - DYDSFUSWI LGB! LH  SURMHAIDP H Z 00 RGHOMW @\H VKLY

LQFOXGH P\/R} W

7KLY SIRRWY P DLQ - DYDEFUSW LB LV H HEXVMAG | RUD@FD@Y LQYRONQ) VH SURMHRWWR WWH / R) RENHRWZ LAEH DYDLME®! KURXIKRXW

7R \HH DQH OP SGIR ViKH/ R) REMPALQ DPARQ Z H Z LaHP SR VikHverify( ) P HKRG Z KLFK YHUI LHY VIKH GDVID DQG LQAFHVR D DADQED GVIWRH  &RQUGHUWKH
I RIRZ LQJ FIOW P HVRG

I XOFWLRQ YHULI\ ' DWD
Ay

YDU SURMHFW RJ QHZ /RJ ORJ] WW
RXU SURVHFW PDLQ ORJ | LOH
YDU QR3URECHPV  WUXH 1 ODJ VR OHW XV NQRZ LI WKHUH ZHUH DQ'  SUREOHPV
VWKH REMHFW EHORZ ZLOO SURYLGH WKH FDOO EDFN | XQFWLRQ V
YDU SUREOHP+DQGOHU 7
DGG3URECHP | XQFW.RQ SURECHP ~
SURVHFW RJ DSSHQG  9HULI\ -621 VWLQILI\ SUREOHP
QR3URECHPV | DOVH



SURVHFW RJ DSSHQG  6V\DUW 9HULI \
GV YHULI\ SUREOHP+DQGOHU ZLOO PDNH SHULRGLF FDOO EDFNV
LI QR3URECHPV
SURVMHFW RJ DSSHQG 9HULI\ | RXQG QR SURECHPV
SURVHFW RJ DSSHQG  ( QG 9HULI\
UHWKUQ QR3URECHPV

7KHds.verify P HMRG \VVMQI®] SDLP HWAULY DQ RENHRAWKDAKDY | XQPURQY DV DMIEXVIAV $VVkH YHUI LFDWRQ SURIUWAY © DNDQED 6HUYHUFD@Y EDAN VIR VH DSSURSUDWA
IXGAMRQV Z WK LQRP DARQ ,QVKH H OP S®I EHZ  Z H DH RQOD LOMUHWIG LO VKH FDEEDAN | RUDGG3UREGP  Z KLFK LV FDEBIG DV VKH YHUL LFDARQ SURFHW GVFRYHLY/
LOAYLGXDOMXHV Z VK VKH GDVD RULQAFHY © KHQ DAG3UREGP LVFDABIG ML SURYIGHG D SIREGP  RENHPWFRQBLALQ) LI RUP DARQ DERXWWKH IMKH ,Q RXUH DP S®i ZH
FROYMHUAKH RENHRWWIR D WMQJ YDOXH DQG Z UVA LYWRR VikH SURMHRPWAY QR 1 LB DIVAUVKH KHDALQJ ~ 9HUI\ 1 VR VIKDWZ KHQ H{ DP LQLQU VIKH @R 1L @WAUZ H FDQ FODUD \FH
IWHP VFRQFHLQLQJ VKLY URAICH 1 RAFH VKDWKH GRJ 1 LG XVHG LVMP SO ~ G VW1 ,Q RUSLRMFW Z H XVH VKLY GRJ 1 LG | RUD YDUHW Rl VI DQG WWHUH RUH UHTXLUH VIKH
\HIEHVR DP XW{ VR P DNH VKUH XSCDWAVVR ViH @RI DUH GRGH LQ DQ DVRP LE Z D\

7 KHH DUH VHYHIDORWHU SRIWQADOFD@EDAN P KRGV VXSSRUMG B\ YHUI\  DQG Z H FRX@ KDYH LCFOXGHG VKHVH LQ SURE®P + DQEBHU 7 KHVH LOFOXGH RSHCBURI UHW VIMBA
PO (GPHW VHBWRIHW VB VIWB  SURTUHW FXUHQWGP HQAXP EHU P O (&P HON DQGFRWHBUIRILHW ) RUP RHIQRWP DARQ \WHH WHverify( ) $3,

open4DBase( )

+HHZVYLPQFO %#BTF - BTS/DYF % - BEBB %

Parameter Type Description

WAKPMUH * ) LB SHHHFHVRD " COVBEDH WAKPMUH | L1

[enln ) LB SHHHFHWRD ' CGDEDH COVD | LB1

Returns ' DIVRH 7HP SRIDY GDVDWRH RENHFW
openDataStore( )

+HHIWLPQFOYBBA PS- - BN PEFM - FREBUB

Parameter Type Description

PRGHO ) LB 5HHHIH VR DQH MAQ) P RGHOI LG
[enY1) ) LB 5HHHQH VR DQH LMAQ) COVD | LG
Returns ' DIVWRH 5H HHJAH VR WWH RSHQ CDVIDWRIH RENHFW

openRemoteStore( )

+HHZIVMLPQFO3 FN PUFA P 6| QI[QBBN T

Parameter Type Description

SDUPV 2ENHW 3DLDP HVMLY | RUVIKH UHP RV GDVWIR.H DFFHW
Returns ' DDWRH 5H HHGFH VIR ViKH UHP R CDVIDVRUH
Description

1RW 7KHopenRemoteStore() P HMRGL/RQD DYDLME® WWURXIK ViKHWakanda Enterprise Edition

7KHopenRemoteStore( ) P HIKRG RSHQVVIKH UHP R GDVIDWRRH GH LQHG B\ SDLDP VLQ ViKH FXULHQAVROVIRQ DQG UHAKURY D UH HUHGRH VR LW 7KH UHP R VLD HAGDVIDVR H
FDQEH RH R VIKH | RTRZ LQJ VHOHY

o DCRWHU: DNDQGED 6HUMHU
e D' 6HYHUY DQGKUKHJ
o DQ64/ GVIEDH QRADYDLIE®! LQ FXUHWHILRQ

,QWH SDLDP VRENHRW SDW D VMR SURSHUAHY VKDWGH LOHV ViKH UHP RvIA GOVIDWRIH VR Z KIFK \ RX Z DQUWRR FRQEHFW 7 KH UHTXILHG SIRSHWAHY GHSHQG RQWMH NQG R
CDIWRH \ RX Z DQAWR RSHQ

Property Value Description Wakanda 4D sQL
type Server Server database
KRWDP H  6WQJ ) X@QDP HRU,3 DAAHWR WWH UHP R \HIYHU ; ' )
WO URRODQ  (QDE®I66/ FRQQHAVIRQ : : :
XVHU 6WQ 8\VHUCDP H ; ; ;
SDWZRG 6WQ 8\HUSDWZ RG ; ; ;
WP HRXW  1XPEHU 1XP EHUR P LOX\MV B\ GH DXQV VR P DLQMLQ VH VHWIRQ FRQHAWMAG VR VKH UHP RM ; ;
CDIMRH

) LA 6WQ) 1DPHR DP RGHORXWRP [] DARQ- 6 L ; ; )
64/ YRRODQ  true VR FRQUHAWRDQ64/ \HYHU :
SRW 1XPEHU SRUIAQXP EHU ;
CDEDH  6VAQ) ' DVPEDVH QDP H :

&XUHQMD QRADYDLAE®

o QKRWELPH SDWVKHDCGHWR ViH UHP RWMIVHHU * RU: DNDQED |URP Z KIFK \ RX Z DQAVR UHSQEDWA ViH FOVDR) | \WFDQEH DKRWELP H L H
KWB ZZZ P\6KDIHE®SS RUDQ,3 DEAHWZIVKDSRWLH KW8 BHPXUHG FRQQHAARYY KWBV DUH VKSSRUMG DQG DGYMHG | RU
DSSOFDVMRQY1Q SIRGXPURQ

o QXVHUDQG SDWZ RUG SDWVKH XVHUGQDP H DQG SDWZ RUG UHTXLLHG VIR BRILQ VR ViKH UHP R VHUYHUI RURSHQLQ) D5( 67 VHWIRQ | WWH VHUYHUS (67 DFFHW/LY GRW
SURMAKG \ RX FDQ MKVASDW HP SW VMQIV 1 RV VIKDWWKHVH LGV Z LGDEH XVHG VIR LQMDA] H DQG XVH VIH 5( 67 VAWLRQ RQ VIKH VHUYHUDQG WMDWDQ, \VKEVHTXHQW
UHTXHWAZ LQDEH H HEXVWG Z VK VIH DVIBFKHG DFFHW WKW <RX GR GRAFRQARCSUYLGH HV LQAIYLGXD@ | RUHDFK XVHU ALY VKDUHG B\ DEVKH VIKUHDGY FRQGHAQY) VR
VKH VHUHU SRQHTXHOD \ RX GHHG VIR FROAROVH GDVID H SRVHG DAVKH UHP R VHUHUGBIYHODQG RUXVH ;- DADQED GRFDO! HDVXUHV \VKFK DV REMHPAWWARSH GHUYHG
COVDWRH FOMWHY RIFDEXTWAG DAMEXVIV VIR FRQAROGDVID DYDLAE® VIR HOFK XVHU

o VIP HRXW WP HRAAR FOHQAFRQUHPRQVRQWH ' VHUYHU SDW D QXP EHUH] SUMWQJ P LOXVAV  ( DFK FOHQWTXHY VKDAUHTXILHV D 5( 67 DFFHW/VIR WH H WALGDO
GDVZEDVH Z LOFUHDWM RUXVH D FOHQAFRQGHAVRQ SLRFHW RQWH ' VHUYHUMGH NHHSIQ) VKH FOHQARRQUM W %  GH DXV VKH FRQHPRQ LY FGRHG DI VAU



P LOOVMVR IQDPAMW  <RX FDQ UHGXFH WLVVIP HRAWR P LAWY GHSHQALQ) RQ\ RXUGHHGY

W) LM\ RX FDQ SDW/LQ VIKH W) L SLRSHUV ViKH UHIDMXH SDV QOP HR' D - DYDBFUSWI L GRADWAG LQ VIKH \DP H | REHUDVWKH P RGHOILGBH | RUH{ DP SB1 FXWRP W/
7KLV | LB FDQ FRMILQ - DYDSFUSWARGH VR P RAL\ VikH GFDOUH HUHQRH VR VHH RAMGH P RGHOI RURXWRRP ] 1Q) RSWP 1] LQJ) RUVHRXUW QHHGY 7KH [LBH LV H HRXWG B\
- DNDQED NKWAD VAUVKH RAMGH FOVD®R) LV RSHGHG © IVKLQ VKLV I LY \ RX FDQP RGL\ DAMMEXWA SURSHWAHV R VIKH GDVIDWIRIH FOW \KFK DV HYHQW RUVFRSH DGG

FDBEXOVAG DQG DIDV DMIEXVIAY  UHP RYH DAMEXVIAV RUFUHDWA GRADOGDVIDWIRIH FIOW GHUYHG | LRP VIZEGHV 1Q VKH H VAULDOFDVEER] ) RUP RHIQRIPP DARQ SGDVH
UHHUWR WHModel $3,

7KLY P HKRG IHWMUQVD' DVIDWIRUH RENHRAWSH UH HIHGFH VR WH CDVIDWRIH WD RX RSHQHG  <RX FDQ DWLIQ WKLY UH HIHQAH VIR D YDUDE®! WWDWL RX FDQ VKHQ X\VH DV WWH
VLI HARENHRW RUTXHUHYV  NKWAGNH \ RX XVH ViHds - RENHRW 6LQFH FRQEHPVRQ VIR ViKH UHP RV CDVIDWRUH LY\t QRKURCRXV VKH UH HUHGFH FDQ EH XVHG LQ\ RXUFRGH MKWV
D WUWHopenRemoteStore( ) P HWRG FD®

1 RV VKDVW/AKH URVUHG UH HUHQRH Z LOEH YDAG RQO T RUVKH FXULHQA DYDERUSWFRQM W 2 QFH VH - DYDERUSWARQW WY FBRHG  VKH COVIDWRRIH UH HIHQRH LV UHP RYHG

ILRP PHPRY B\ WH - DYDEFUSWIDUEDIH FR@GAVRU 1 \ RX Z DQAVR FUHDW DQG P DLOMAILQ D IH HHQAH GXUQ) WWH Z KR®1 Z RINQJ VHWRQ \ RX P D QGHHG VR X\H WWH
addRemoteStore( ) P HMKRG LQIWDG

: DUQQ) RSHBHP RBVRIH - SURYLGHY DQ DEGAMIRDOUH HHGRH VIR DQ H VILCDOGCDVIDWIRIH VKD RX FDQ XVH LQGHSHQGHQ/® R VIKH FXUHOAGDVIWRH ds - \WGRHV

CHWHUCH LQH CRUP R\ ViKH FXULHQAP RGHOWHD  7KXV XQ@N\HmergeOutsideCatalog() RSHBHP RWHBVRIH P XWACRWEH FDMHG LQ ViKH FROM WR ViKH P RGHOW
1 L EXWFDQ EH FD@G | RUH DP S LQ VKH ERRWMDS | LGH
Example
<RX Z DQWR FRQHAW/R D UHP R 1 DNDQED 6HYHUDQG JHWD FREPPARQ
YDU P\ : 7DUJHW
n KRVW\QDPH ZZZ P\ GE FRP
WO WJUXH
XVHU  MRKQ
SDWZRUG OLMR G B
YDU WDUJHW 6 RSHQBHPRWHEV\RUH P\ : 7DUJHW
YDU Y7RWDO  WDUJHW 6 , QYRLFH DOO DFFHVWW D FODW | URP WKH UHPRWH GDWDVW\RUH

Progressindicator( )

TYWNLZZOKBH WYL SPHETT*CEDBUPS 5\ T | LYON &WN FOT B: [YRINTFTTPQ BNF B) WS HJc: [YRINTUWPQQBOW B : [YRNVOVTFE B: [YRINCBN F D

Parameter Type Description

QP (P HQN 1XP EHU 1XP EHUR HBP HQV VR FRXQN
\HWIRQLDP H WIQ) 10P HR H HPMRQ VHWIRQ | RUSURIUAW IQAFDRU
WRSSDE®! YRRODQ 6WIQ) 7UKH RU &DQ, QMUXSW  3URIUAW IQAFDVRUFDQ EH WRSSHG
1 DOH RU &DQQRVQMUXSW  3URIUHW IQAFDVRUFDQERAEH WRSSHG
XQOHG HWIQ) 1RWKHG D D\ VSDWDQHP SW WMQJ
@PH WIQ) 8QTXH QP HR RENHPVRQ WH \HYHU
Returns 3IRILHW,QAFDRU 1HZ SURIUHW LQRFDVRUFLHDG RQWKH \HUYHU

Description

7KHProgressindicator( ) P HKRG FDQ EH VHHQ DV VKH FROMKRVRUR WWH FOW ,\WFUHDWAV D QHZ RENHPWR WSH 3URIUHW, QALFDVRU RQ VH VHUYHUDQG \SHALLLHV IW
SURSHWHV VKURXIK \VHYHUDOSDUDP HAALY/

QP (®P HOV , QKLY SDUEP HVMIU \ RX SDW/WH Q<P EHUR HBP HOW Z KRVH SURFHWIQ) SURIUHW P XWAEH \KRZ Q ) RUH[ DP S®! LI VH RSHUDARQ DWRFLDWG Z Vi
WHH SURIUHWQAFDIRUSHURPP V SIRFHWIQ) RQ HQAHY \ RX SDW/ VIR VKLY SDUDP HAU 7KH SURFHWLQ) SURIUHW MURXIK VIGHVH HOAAHV LY
WDQWP WHIG VIR WH RENHPAXMQ) ViHsetValue( ) DQGincValue() PHKMRGY 7KH VHWIRQ LY WAP LODWG Z KHQVIKLYP O LP XP LV UHDFKHG

JVRXSDW  LQQXP (P HOW \ RX FUHDWI DQ LQILQIWA WSH SURIUHWQAFDVRU

VAWRQLOP H QLY SDUDP HWAU \ RX SDWVKH QDP H R ViH SURJUHW/ QELFDVIRURENHRVY HL HIXVRQ VHWIRQ 7 KH H HIXVRQ VAWRQ LY VKH SHURG GXUQJ Z KLFK VHH
SIRIUHWQEFDVRULY CPAYH % GH DXOV VWH WIQJ  3URIUHW EDURQ S3URILHW/S H HIHQRH 1. 0P HOLYXVHG B\ WiKH* 8, HMJIQHU <RX FDQP RAI\ VIV \IAIQJ DV
GMLHG
<RX FDQ XVH WH | RTBRZ 1Q) SOFHKRTEHY LQ VHWIRQL DP H | RUVIKH SURIUHW QELFDVRUVIR GASM,  DEGMRQDOLQ RUP DARQ

o AFPXODOH LVUHSOAHG B\ WWH FXUHQAHBP HOMQ QXP ( BP HOW VKDWY FXUHQD EHQJ SIRFHWHG

o P D 9DOH LVUHSOAHG E\ VKH QXP ( BP HOW YDOH
7KIVEW\ RX GMVSM\ | RUIQWEQFH  3URFHMQY VKH AFXLO DOH HQWV RAWR! AP D 9 DOH
1R 7KLY SDUDP HWAJFDQ DOR EHVHWG QOP LFD® B\ XMQ) ViHsetMessage( ) P HKRG

WRSSDE®! 7KLY SDUDP HWVIAJLQGEFDVAY Z KHVIKHUVKH SURTUHW, QA FDVRUFDQ EH LOMUKSWG B\ VKH XVHU' 3DWVUXH RUMKH WMQJ &DQ , QMAUXSW L \ RX Z DQAWKH XVHU
VR EH DEGH VR WRRS LW 2 WHLZ MH - SDW | DOH RUVKH WMQJ &DQCRW, QAAUXSW

XQMHG 7KLY SDUDP HVIAULY UHVHIYHG VR MKWASDWDQ HP SW VMMQJ VR IW

QP H 7KLV SDUDP HIAJP XWMFRQUILQ VKH XQTXH UIH HIHQFH RN ViH SURJUHW/, QA FOVRU RENHRVWRQ VKH VHUYHU: <RX XVH VKLY UH HIHCRH VIR DWRALDW FOHOWZ LGIHW
Z I SUIRIUAW, QALFDVRRY VWDWDLH H HEXWAG RQ VKH VHUYHU 2 Q VH FOHQW VKLY SDUDP HWAUP XVAWFRUHVSRQG VR ViKHProgress Reference [1H® CH LOHG | RUWH
DS (WRUZIGTHMQWH* 8, ' IMIQHU

1 RV WDWIKLY P ARG FUHDVAY DQ RENHRADQG H, HEXVIAV D SURIUHW/ VHWIRQ RQ VH VHYHU. EXVWGRHY QRAVKSSRUMW GMVSM RQ VIKH FOHOW ,Q\ RXUFTHQAMGH LW DFH

\RXP

XWDGGD' M@\ (URUZ LIGITHWDWIFK IVWR ViKH VHIYHUMAWIRQ VHH H DP S EHBZ

Example

,QWIVH DP S® Z HFUHDWA D SURIUHW, QA FOVRURQ VKH VHYHU EDVHG RQ D EDVF SUIRFHWIQ) VIWN - DQG DWRADVA D 3URIUHW 92U Z LGIHWZ IVIK MIRQ VH FOHQW

+HH LV WH VHYHUMCGH FRCH
FUHDWH D SURJUHW LQGLFDWRU REMHFW DQG RSHQ VWKH VHWLRQ
YDU SURJ 3URJUHWV, QGLFDVWRU 3URFHWLQJ HOHPHQW "FXUWIDOXH RXW Rl APD[ 9DOXH WUXH P\ 3URJUHWV
YDU V
IRU YDU L L L SURFHWLQ ORRS
N

LI SURJ VHWADOXH L , QFUHPHQW SURJUHWV LQGLFDVWRU DQG WHVW | RU D SRWLEOH LQWHUUXSW.RQ

N



\% L SURFHWLQJ

HOVH , I WKHUH LV D XVHU LQWHUUXSW UHTXHVW
EUHDN

SURJ HQGSHWLRQ &ORVH VWKH SURJUHVV, QGLFDWRU VHVVLRQ

o 2QWH FOHQN WH | RTRZ LQ) Z LGIHALY DEGHG LQWH * 8, * FMIGHU

AKDVWH | RERZ Q) SURSHUAHV
o ) SIRIMEU
o 3RIHWWHHHFH P\3WRIHW
<RX FDQ P DQDIH VWH FROGHARQ EHVE HHQ WWH Z LGIHWDQG VWH VHUHUVHWIRQ VHURXIK 9WIRQ Z LGIHW
o Start Listening EHILQVVHQAQ) UHTXHWV VIR VKH VHOYHULQ RIGHUVR GASM, VIKH SURIUHWR! VIKH VAMMRQ DWRALDMG Z LVIK ViH Z LGIHW 7KH | REBRZ 1Q) FRGH LV
DWRADAMG Z IVIK VILY EXWIRQ

EXWIRQ FOLFN | XQFWLRQ EXWARQ BFOLFN HYHQW

SURJUHVWYDU VWDUW LVWHQLQJ FRQQHFW VR VKH VHWLRQ RQ VKH VHUYHU

1R 2 QFH FRQGHAMG VIR VIKH VAVVRQ RQVIKH VHUYHU VIKH Z LG HAWUHIXTDUD VHQGY UHSHDVAG UHTXHVV VIR VIKH VHUYHUVIR JHAVKH WKV R VIKH
SURIUHW,QAFVIRU 7KLYLVZ K\ ViKH FRQQHPRQ VR VIKH VHWIRQ P XWAEH H SORV® HDEBIG XMQ) VIKH WU WIHQLQ) P HVKRG \R DVVR DYRG XQQHAHWOU
WHTXHMV |, Q RXUH DP SB1 VKLY P HVIKRG LV STFHG LQ VIKH FRGH Rl ViKH EXWRRQ | RUMP SOAW VDN X\VKDE  VIKH WK FRGH FDQ EH FD@HG GLLHAVD 1Q VKH
LHTXHVV LOMDARY) SIRFHWIQ) RQVIKH VHYHU

o User Break VHQGVD UHTXHWANR VHH VHHUVIR LOMUKSVWAH VAVWIRQ | ViH SURTUAW/QALFDRULY WRSSDEG®!  WHsetValue( ) RuncValue() P HKRG VXDV
I DOH DAVKH GH VWHAADQG \ RX FDQWRS IWH HRXVRQ |RUH CP SGI XMQJ WHbreak P HWRG DVVHHQDERYH  7KH | RTBZ LQJ FRGH LV DWRALDWG Z LVIK VKLY
EXWRQ

EXWIRQ FOLFN | XQFWLRQ EXWARQ BFOLFN HYHQW

SURJUHVWYDU XVHUYJHDN VHQG UHTXHVW WR L QWHUUXSW

o <RX FDQWHQ H HRXWH ViH FRGH RQ VIH VHUHUDQG FROGHPVWR MIURXIK \ RXUSDIH $VVRRQ DV\ RX FOFN RQWHStart Listening EXWRQ VKH SURIUHW QEFDVRRU
EHFRP HVDQP DMG

1RWM . HHS LQP LG VMKDWKH FRHQMGH SURIUHW, QALFDVRULY DWRALDWAG Z IVIK VIKH SURI URW/, QALFDVIRU RQ VIKH VHUYHU EXWERVIK RENHRW DUH LQGHSHQGHQW | \ RX H VWKH

EURZ \VHU ViH SURIUHW/ QELFDVRUVAWRQ RQ VKH VHYHU FRQACXHVY 1\ RX UHFRQGHPADQG WIZUADMKQLQ) DIDLO VKH FOHQAMIGH SURIUHW,QALFDVRRULP P HADWAD GASM V
VIKH FXUHQASHIFHQIH R SURILHW

removeHttpRequestHandler( )

] VIKSEN PVE) UGB FRVFTY BOEMIS : [YRNQBUFSD : [YRNGWLBU : [YRNG/CDUPQ' BN F

Parameter Type Description

SDMAQ HWIQ) SHTXHWASDAMLQ VR UHP RYH
1 LGB WIQ) 3D VR VKH | LBH 1Q Z KLFK VHH KDQEBIUI XGPARQ LV GH IGHG
IXQPARQLDP H WIQ) 10P H R VHH I XGRARQ VIR KDQEB! VHH LHTXHMAP DVFKIQ) VKH SDAMALQ

Description

7KHremoveHttpRequestHandler( ) P HKRG XQOWR@Y DQH IMAQ) +773 UHTXHWAMKDQEBHUI XGPURQ LXQRQ) RQVIKH VHUYHU 7 KH UHTXHWAMKDQEBHUMKRX@S KDYH EHHQ
LOWR@IG XMQ) WHaddHttpRequestHandler( ) P HMRG

) RUD FRP SGMWA G-MFUSMRQ R VKH VHUYHUMGH +7 73 IHTXHWAKDQGBAY | HDWUH - UH HUVR ViKH GRPXP HQIDARQ

repairDataStore( )

] VKFQBB/BBAPS- - N PEFM - FREBUB B 6 | QJ[PQUPCT D- . FBB-EYBB

Parameter Type Description

P RGHO )L " DVDWRUHV P RGHOI LGH VR LHSDLU
@ ) Lo ' DVID | LGB VR LHSDLU
2 ENHFW &DAEDAN | XGPMRQY
UHSDULHG DV ) Lo " HUACDARQ | RUWH UHSDLLHG GDVD | LB
Description

7KHrepairDataStore( ) P HMKRG UHSDILY VKH CDVIDWRHV GOV | LB GH ICHG B\ P RGHODQG GDVID DQG JHQHIDMAV VKH LHSDILHG DViD GDVID | LB

¢ P RGEHO SDWD WH HHQRH VR VKH COVDWRHV P RGHON L Z KRHH VWAMRQLY  Z D0 RGHO
e D \SHAI\ DWHHHFHWRP RGO/ LB ZKRHH WMRQLY ZD D VR FRP SDFW
e HSDUHG DD SDW D UH HHQRH VR WWH UHSDIUHG CDWD | LY Z KRH H VAMRQP XWEH ZD DD WDWZ LOEH FRUHDWAG

<RX FDQ GHM.JI QDM ViKH FXULHOAP RGHOI LB EXWQRWH FXULHOAGDVD [ LT |\ RX DWHP SWVR UHSDLUD GDVID | LB VKDALY FXULHQAD RSHQ  DQ HULRUZ LOEH JHOHIDWG 7KH
CDVID GDVD | L LV RSHCHG LQ UHDG RQD P RGH EH RIH WLV UHSDULHG

0 DNH \XUH WWDWWH SDVK | RULHSDULHG  DVID LY YDAIG DQG VMDWK RX KDYH HORXIK VSDRH RQ\ RXUGHWACDRQ GWN | RUVKH GXSTFDWAG GDVD | LG



7KLY P HKRG SHURWP VD WiQEDUG UHSDIUDQG WKRX@ RQ® EH XVHG Z KHQ D I1HZ HQAWAHY RULQGH HVDUH GDP DIHG || \ RXKDYH DQ' IMKH Z WK VH DCGAUHW VEEGY WLV
P HKRG Z LAQRAKDYH DQ H | HAW 6XFK LQI RUP DARQ FDQ EH LHWMHYHG | LRP \MHverifyDataStore( ) P HKMRG

| ViKH P VKRG HOFRXQMWY/D GIYHO  HURU WEQEDLWG HURU - IWZ LAIUHSDIUVKH DV TLBY | MHQFRXQAMLY/D GIYHO  HURU | DVEOHURU. IWWRSVH HPXAMWQJ ) RUP RH
1Q RPP DVRQ DERXHURUGIYHY  VHH ViKH RSVIRQV SDUDP HVIAUGHVRUSVIRQ

options

,QVKH RSVRQV'SDLDP HWAU \ RX FDQ SDW DQ REMPWFRQQLQ) RQH RUP RUH FDREDAN | XQPVRQY 7KHVH | XQPMRQY Z LODEH FDXBIG DXVRP DAFDM E\ : DNDQEDV

P DIQMQDGAH RUEDANKS HQILGH Z IV ViKH UHBYDQWSDLDP MUY Z KHQ WKH FRUHVSRQAQ) HYHQARFFXWY <RX WKHQ GHHG VR Z UMA FRGH VIR KDQGB! VWH LQI RP DARQ
UHXUGHG B\ VHH | XQPARQY

1RWA <RX FDQ RP WWiH RSVIRQY SDLDP HWAUZ KHQ SLRFHWLQ) D GDVID | L1 EXWL DQ HILRURFRXUY \ RX Z LADCRWNQRZ VKH UHDVRQ Z K\ IMRFFXULHG

7KH RSVIRQY SDLDP HWAUKDVVHH | RORZ 1Q) FDTEDFN | XQPARQY

¢ openProgress: function(title, maxElements)
7KLV I XQPAWRQ LV FDEBHG HOFK WP H VKH HQILGH WUV SURFHWIQ) D GHZ JURXS R HBP HQWRUD QHZ 111 LH  |RUHDFK QHZ progress event ) RUD P DIQMQDQRH
RSHIDARQ  VKH HYHQAFRX@S EH WWH SUIRFHWIQI R HQAMHY | RUD GOVIWRH FOW DQLQGH VZE®! HW ) RUD EDFNXS RSHIDARQ  IFRX@ EH WWMH EDFNXS R VWH
NRXUEDO LB ViKH EDFNXS LQVWDOVOWRQ RUVH EDANXS R VWH GDVID 1 LB 7KLV I XCPRQ LV FD@HG Z I VH | RTRZ 1QJ SDLDP HVIAY/
o VIV WMQ) @EHO RUWH QGHZ SIRIAWHYHQW HJ  9HUIN LQJ HQAMHY LQ COVIDWRH FODW/
o PO (®PHIV QPEHU VRIOQXP EHUR HBP HQV VR KDQEB! LQWH JURXS HJ  ViKH QXP EHUR HQAHY 1Q VIKH GDVIDWRUH FDW

<RX FDQXVH WLV I XQAPVRQ |RUH DP S®1 VIR RSHQ D SURIUHW LQAFDVRURQ VKH FAHQWR GAVSM WH SURIHW RUVR Z UV VWH SIRTUIHW R ViKH RSHIDARQ VR D BRJ
LB RQGAW

¢ closeProgress: function()

7KLY I XGPARQ LV FDEBIG Z KHQ D SURIUHW HYHQAMY FBRHG 3URIUHW HYHQW FDQ EH QHWHG DWP XOLSG! BIYHY HJ RQH SURIUHW HYHQAFDQ WRUAFKHFN.Q) DADVKH
LQGH HV DQG DCRMHURGH RSHQVIRUFDRK IQGH $ FARVHBLRIUHW HYHQALY JHQHUDWG | RUHDRK RSHQBLRIUHW HYHQW

e progress: function(curElement, maxElements)

7KLV I XCPARQ LY FD@HG GXUQ) D SURIUHW HYHQA RUHDRK HBP HQMWR EH YHULLIHG UIHSDILHG FRP SDRWG HJ  DQHQAW RUDQLQGH SDIH RUEDANHGXS 7KLY
IXCQPVIRQ LY FD@G Z VK VWH | RGRZ 1Q) SDUDP HAAY/

o FXU ®PHW QP EHU SRUMRQR VKH HBP HOARXUHQD EHQ) KDQEBIG LQ VMH JURXS
o PO(GPHIN QP EHU VREOP EHUR HBP HQV VR KDQEM! LQVKH JURXS VP H YDOH DVLQ RSHBURIUHW

¢ setProgressTitle: function(title)
7KLV XQPARQ LY FDOBIG Z KHQ VKH VIWBT R D SURIUHW HYHQAKDY FKDQIHG I RUVRP HUHDVRQ HJ - ZKHQD P MWIQJ SIHFH R LQ RIP DARQ LV I RXQG Z KL YHUI LQJ VKH
OB 7KWVIXQPMRQ LY FDMG Z WK VWWH | R@RZ LQJ SDUDP HAJ
o VMBI WMQ) QHZ @EHO RUVKH SURIUHW HYHQW
1RM 7KVIXQAMRQ LV IWDLIHO FD@G

¢ addProblem: function(problem)

7KLY I XQPVRQ LY FDEBIG Z KHQ D SLREGP KDV EHHQ GHWIFAG LQ VKH CDVID GXUQ) D SLRIUWHYHQW | DQ HIRURFFXWY RQD VKLY I XGPVRQ LY FDTBIG WY VHHUH RUH

P DQGEDVRY VIR FDEWKLY | XQPRQLL \ RX Z DQWR NORZ Z KHAWHUVKH YHU LFDARQ R D GIVD | L Z DV VKFFHWM XORUGRW 7 KLY | XQPRQ LY FDABIG Z Vi VKH | REBRZ LQJ
SDUDP HWAU

o SIREGP RENHFW RENMHPWGHVRUELQ) VKH SUREGP QI RUP DARQ SLRYLGHG LQ KLY REMHPWGHSHQGY RO VKH WSH R VikH SLREGP ) RUH{ DP S®1 LI DQ HQAW
FDQGRWEH UHDG  ViH HQAW QXP EHULY UMWUGHG LQ VKH ( ULRY H WSLRSHW
7KH SLREGP RENHPALY UMWUCHG Z VK VIKH | RTBRZ 1Q) SURSHUAHY
= SIREGP (URFHWWMQ FRP SOMA GAWUSRQR VKH HIRU
= SIREGP (URLXPEHU QP EHU HURUQKP EHU
= SIREGP (URJY\SH QP EHU LQMUCDORRGH VKDWUHWLOYVIH WSH Rl VIKH HULRU
= SIREGP (URJHYHO QP EHJ GMHOR VHURMHWR VikH HURU $ YDLODE®! YDOXHV DUH
= IDWOHIRU FXUHOMD XQOUHG
' UHIXOUHURU VHURXV HIRW/IGFOGQ) YDURXVNGG R KAV Z IRQJ LQGH WSH  LOYDAG | LGB KHDGHU FKHRNWKP HULRY GDVD DQG P RGHO
IFROIMMGALHY  6RP H UHIX@UHURY/P D\ UHTXLLH VikH GDVIDWRUH VR EH UHSDLUHG

= ZDWQQ PIGRUHIRY \XFK DVIQEH HVWKDAGHHG VIR EH LHEXIOVRUH VALLD@ WRIHG EGE | LHT FRMQMADY GRAIRXQG
Example
7KH I RTRZ LQJ | XQPMRQ\KRZ VDQH P S® R KRZ DrepairDataStore( ) P HWRG FDOFRX@ EH RUDQ] HG
LXQ:V\LRQ GHPR5HSDLU
| I)\(Q:V\LRQ P\ 2SHQBURIJUHW W.WOH  PD[ ( OHPHQW/

FRQVROH OR] WWOH  RQ PO ( OHPHOQW/  HOHPHQW/ ORJ HDFK QHZ SURJUHW HYHQW

I XQFWLRQ P\ 3URIUHW FXU( OHPHQW PDf ( OHPHQWW

FRQVROH ORJ  FXUUHQW HOHPHQW  FXU( OHPHQW ORJ HDFK HOHPHQW
HYHQAV FDQ EH QHVWHG

I XQFWLRQ P\ &ORVH3URJ UHW
N

DGG FRGH WR KDQGOH VWKH FORVLQJ Rl VKH SURJUHWW HYHQW

I XQFWLRQ P\ $GEGBURECHP SURECHP
N

LI SURECHP ( UURU/ HYHO ZH RQO\ KDQGCH | DWDO RU UHIXODU HUURUWV

N

VWKLV VWRUHG3UREOHPV SXVK SUREOHP I LOO VKH FXVW\RP DUUD\
FRQVROH ORJ SUREOHP (UURU7H W ORJ VWKH HUURU GHVFULSW.RQ



YDU PRGHO) LOH  )LOH F ZDNDQGD P\ 6ROXW.RQ SHRSOH ZDORGHO
YDU PRGHO DWD  )LOH F ZDNDQGD P\ 6ROXW.RQ SHRSCH ZD' DWD
YDU UHSDLU HVYW )LOH F ZDNDQGD P\ 6ROXW.RQ UHSDLUHG DWD ZD' DWD

YDU RSW.RQV 7
RSHQBURIJUHW P\ 2SHQBURJUHWV
FORVH3URJUHWW P\ &ORVH3URJ UHWV
SURJUHW P\ 3URJUHW
DGG3URECHP P\ $GG3URECHP

\ RX FDQ DGG DQ FXVWRP FRGH KHUH LW ZLOO EH SDVVHG WR V\KH
DGGURECHP | XQFWLRQ LQ WKH WKLV  NH\ ZRUG
WRUHGURECHPY  >@ ZH DGG DQ DUUD\ WR WARUH DQ  SUREOHPV WKDW DULVH

UHSDLU DWD6VIRUH PRGHO) LOH  PRGHO DWD  RSW.RQV  UHSDLU HVW
LI RSW.RQV WARUHG3URECOHPV OHQIVK !

N

FRGH VR ZDUQ WKH XVHU WKDW VRPH SURECHPV RFFXUUHG
HOVH

HYHUW VKLQJ LV RN

requestFileSystemSync()

- ZLT: T WSRVFTU MAZTUFN 4ZOD 5\ T | LYZQF 5\ TI LYIJF

Parameter Type Description

WSH 1XPEHU 7HP SRIDY SHUMHOW

VI H 1XPEHU ([ SHAVMG WRIDIH \SDFH  LQ B\ ViV

Returns ) LB\ WP 6\ QF 1HZ \X GRKURQRXV LB K WP RENHFW
Description

7KHrequestFileSystemSync( ) P HIRG IHTXHW D) LB\ WP 6\ QF RENHRWUH HIHQHLQJ D VDQGER] HG | RBHURUI LM Z KHUH DSS@FDARQ COVD FDQ EH WRUHG || WWH
P HKRG LVH HPXWAG \KFFHW X@ D QHZ ) LGB\ WP 6\ QF RENHRALY UHWLCHG

3DWIQWSH D YDOH GHVUELQ) VWH WSH R WRRIDIH VSDFH \ RX Z DQAWKH | LB W WP VIR UAVHIYH  <RX FDQ SDW HWHUD QXP EHUYDOXH RUD FROWRQW

Constant Value Description

7(0325%$5< 8\HG | RUWRIDIH Z IV QR IXDUDQWH R SHMWHCQRH ' DV WRUHG LQ D VWP SRIDY WRIDJH P D\ EH GHBMAG DAWH VHOYHWV FRQYHQIHQRH H J
VR GDOZ VK DVKRWIUH R GMNVSDRH ,Q: DNDQED VP SRIDY WIRIDIH LV GHBMAG DI VMUVKH - DYDVFUSWARQM WY FERRHG

3(56,67(17 8VHG | RUWRIDIH VMDWWKRX@ QRAEH UHP RYHG B\ VH VHUYHUZ IMKRXWXVHUSHUP IWRQ DV WIRIHG VKHUH Z LADQRAGHBMAG DI AUKH
- DYDVFUSWFRQM WYV FRHG 6VBUAQ] Z MK : DNDQEDY VKLY P DSVVR WWH SURHFW DV I RTHU 7KXV 3(56,67(17 LVQRZ DQDIDVIRY' $7$

3DWLQM] H D YDOH LIQAFDAQ) KRZ P XFK WRIIH\SDAH LQ B\ WAV VIKH VHUHUH SHAWVR GHHG

Example

&UHDVIA D WP SRIDY [ L X WP DAWKH SURWHRW RBHUBIYHOZ KIFK Z LAXEH GHOMAG DI VMUWKH - DYDEFUSWFRQM WY FRVHG
YDU P\) LOH6 UHTXHVW LOHE\ VWHPE\ QF 7(0325$5<

require()

4 VK\SFRVE : [\RNE

Parameter Type Description

G WQ) 0 RGX® LGHQAI LHU

Returns 0 RGX® &RP P RQ 6 FRP SIDQAP RGX®H
Description

7KHrequire( ) P HMRG XUV VKH H SRIMG $3, R D&RP P RQ 6 FRP STIDQW0 RGX®1 Z KRH LGHQW IHU\ RX SDWIQLG

3DWILQ LG WWH P RGX® LGHQM IHU ,GHQAIIHYP DL LHHUVR D | LW RUD | RGHU ) RUFRP SGWA LQ RUP DARQ DERXWWH LG SDUDP HWAUDQG WH &RP P RQ 6 DURKIVWRVMUH
SGDVH UH HUVR WH &RP P RQ 6 \SHHLILFDWRQ

General case

8\XD® D: DNDQAD&RP P RQ 6 PRGX®ILVD W RU MRQ LB WRHGLQDModules' | REHUGFDWG DAVKH LIRRAR VWWH DSSOFDARQ  SLIRWFW I REBHU ,QWLVFDWH \ RX

FDQ NKVASDW WKH [ L COP H - Z IMKRXWWH - W H VAQMRQ 1O WH LG SDUDP WU ) RUH DP S®&1 Ll \ RX Z DOWR LHHIHQFH D VRRY W P RGX®H | LA WRIHG LQWKH 0 RGXBV
IRGHUIR\ RXUDSS@FDARQ \ RX FDQ NKWAZ UVMA

YDU WVRROV  UHTXLUH WRROV

+RZ HYHU \HYHIDORSVIRQV DQG P HFKDQMWP V DUH VXSSRWMG LHIDWEQ) VKH LG SDUDP HAAU
Path of the file or folder
7KHH DH WUHH WSHVR P RGX®! LGHQAM LHUSDMHV

o SHIMAH VIR FXUHQAP RGXGH Ll VWH LG SDUDP HMUWBLIVZ VMK RU VHHQ VKH SOV VIR VKH P RGX®1 VIR GROG LY UHIMIYH VIR VIKH FXULHQAP RGXGH
BXSSRVH Z H DIH H HRXIQ) VAW 1Q P \) LA W

| ZHGRrequire('./myModule1’) WHQOP\ORGX® ZLOEHGRNHGIRUKHH  P\) LB W P\ 0 RGX®1



| ZHGRrequire("../myModule2”) WHQP\ORGX® ZIMEH@RNHGIRUKHH P\) 1B P\ORGX®I  SDUHQM RGHU

o SEVROMASDW Ul WWHLIGSDUDP HMUWBIWZ MK  RU[ [ EHQJ DYDAG: LQGERZVGUYH GMWHU  VIKHQ LY DQ DEVROWA SDVK

¢ SHDVIYH SDK LQ DORMHUFDVHV LG LV D UHDMYH SD % CGH DXQ\Wrequire( ) Z LOERN IRUP RGXONV1Q WHModules |REGHUR \ RXUSUIRMWRW VHH * HQHUDOFDWH
SDUIWSK  +RZ HYHU \ RX FDQ X\H WHrequire.paths DUD. VIR GH LCH R\HU
paths LVDUDG Z UW DMIEXW R WHrequire P HKRG IMFRQAIQVDQDUD R SDMV Z KIFK FDQ EH XVHG VR UMVROH LGHQA LHW/LG  7KH GZ HVAQXP EHUHG LV WH
P RMWSURIMY paths FDQEH IUHHO P RAL IHG EXWDFFHWHY DUH DA D V FKHANHG
% GHDXOMQ: DNDQED Vi DAMIEXVM FRQBLOY D MQI BT SOV VR VIKH P RGXBNV VKEI RBHUR \ RXUDSSTFDARY
6XSSRVH Z H KDYH GH LGHG

UHTXLUH SDVKV> @ P\ PRGXCOHV
UHTXLUH SDVKV> @ WPS VHVWBPRGXCOHV

| VIKH | RTRZ LQ) WIDMP HOALY H HEXVMG
UHTXLUH DEF PRGV WHVW

WHQ: DNDQED Z LA LW VR BDG P\ P RGX®V DEF P RGV VW | QR P RGX®I LVIRXQG WHQ: DNDQED Z LW VR (DG
WS WWBP RGX®V DEF P RGV VMW

Using a folder
7KH LG SDUbP WAUFDQ UH HUVR D IR@GHU QWL FDVH : DNDQED | LLWAMWMIHVVR UHDG WWH P DLQ DMAEXVI R SDRNDIH MRQ  Z KIFK P XWAEH D UHDWYH SDAC 1 IW DY
: D\DQCDWIHVVR UHDGWH LQGH W 1L
6XSSRWH Z H GRrequire("/tmp/test/module”) DQGWDW W S WWP RGX®1 VD IRGHU
. D\DQAD | lUWMHVVR BDG W' S VWP RGX®1 SDFNDJH MRQ DQGVR UHDG LW P DIQ DMAEXWA | PDIQ FROMQY P\ILB  WKHQWH P RGX®I VR BOG LV
WS VMWWP RGX®! P\ I 1RMWDWP\ LB GRHVQRAKDYHD\XI L] MFDQEH D MRQRUMWILM | VWHWH LVCR SDANDIH WRQ 1L : DNDQED GDGV
V'S WAWP RGX®! LQGH W

7KH WFUSW LB | RUD P RGX® LV FD@BIG DV D | XQPMRQ Z IVIK VE R DUIXP HOW H SRUVDQG P RGX®1 7KH H SRUNV YDUDE® LV DQ HP SW RENHFW VKH P RGX®1 LP SGP HOMMRQ
Z LAOSXWOQUCH WWH $3, IMZ DKHV VIR P DNH DYDLDE®!

7KHP RGXGIP D\ ZIMK VR P DNHD WSHG REMHEW XMQJ Dnew() H SUMWMRQ  WKIVIVSRME®! B\ UAWVKUGIQ) WWH H SRUMG REMPWQmodule.exports 1 KHGHYHU
module.exports LVCHLQHG require( ) Z L@UHMLQ WOWDG

require( ) FDQEH FD@G UHHFXULYHD  1QZ KIFK FDVH D SDUADED | LA@HIG H SRUV RENHPWLY LHXUHG 7KLY GRHV QRAZ RIN LEmodule.exports LVXVHG 1 RM \MDW
module.exports LVRQ® VENHQ LQ FRMUCHIDARQ Z KHQ VIKH P RGX®! KDV EHHQ | XA HYDODWAG \R UHEXULYHrequire( ) FD@YZ LQDG D, VUHMUQ VWH H SRUNV RENHRW

7KH P RGX®H YDUDE® LVIQ D WFRSH ,\ WRRQ/ILQV LI RUP DARQ DERXWWKH P RGX®1 EHQ) BDGHG ,\WKDVWH | RGRZ L.Q] DAMIEX\VMV

IG 7KH LCHM LHUXVHG

XU $ 85, VIR VIKH P RGX®

ILIDP H ) XASDVK VR P RGX®!

@OGG 7UKH L VMH P RGX®! KDVEHHQ | X@ HYDOOWG | DOH LQ UHFXUALYH FDD
H SRV 2 EMPWR H SROMQWWDG R H SRUV

: DNDQGD SURSRVHV YDURXY EXXOMQ &RP P RQ- 6 XWWMW P RGX®V | RUH DP S® | RUKDQEIQ QHVE RIN FRQHAVRQY 7KHWH P RGX®V DV Z HODV VWHU$3,V DIH GAVFUEHG LQ
WH 66-6 0 RGXBV FKDSVMUR WWH: DNDQED' RF &HOMU |RUDQRYHMHZ R 66-6 P RGXGV UH HUVR WWHAbout SSJS Modules \HFIRQ

1R WHTXUH  FD@YDWH QRAVFRP SDAEM Z WK WIDQEDLG W FOVAK WKPWUHY LHTXUH - HURWYY Z LACRWEH LOMUAHSWG B\ FDVIFK WIDWP HONV

Example

7TKIVH DP S®H I IRP VKH &RP P RQ- 6 \VSHALLFDWRQ \WKRZ VD FDOFKDLIQ R P RGXGV
e 7KH P DK W |G LV BRFDWG LQViKHmodules | RTGHU

H SRUW DGG | XQFWL.RQ A
YDU VXP L DUV DUWXPHQW O DUV CHQIVK

o 7KH LQRHP HOMW | LM LV DOR GFDWAG LQ WWHmodules | RTGHU
YDU DGG  UHTXLUH PDWK  DGG

H SRUW LQFUHPHQW | XQFWLRQ YDO #
UHWKUQ DGG YDO

o 7KWFRGH FDQEH H HXWG LODQ VHUHUMGH WILGBI R VIKH SURWFW
YDU LQF  UHTXLUH LQFUHPHQW  LQFUHPHQW
YDU D
LOF D

resetDataStoreJournal( )

6| QI[FTFWBWBAUPF+PVIOBM - & c: [YRNEBB ¥

Parameter Type Description

D) LB ) LB 6WQY DV | LG4 Z KRVH NRXUCDO\ RX Z DQMR UHVHW
Returns 2EMFW 5HHWRSHIDMRQ WDV
Description

7KHresetDataStoreJournal( ) P HKRG UHVHW ViKH FXUHQANRXUDOR ViKH GDVIDWIRIH Z KRVH GDVID | LB \ RX SDWHG LQ CDVID) LAY MDD WKLY P VKRG HP SVIHV \WH
FXUHOANRXULDO L R VKH COVIDWRH LI WH MWV R W FRQAAQV DV L IMKDG NKWAEHHQ FLHDWAG 7 KLV LV XVH XOZ KHQ\ RX Z DQUWR [P S®P HQAD URTEDAN RSHIDARQ Z WK



D UIHVHAR VKH NRXLQDO

1RWM 7KLV P HKRG P XWVEH XVHG RQ D FRHG GOVWIRH - Z KLIRK P HDQV VIKDAVMQHHGY VIR EH FD@BHG | LIRP DCRVIKHUVROMIRQ

, QAW LKW SDWWKH SDIK WMQJ RUWH UHHHFH ) L R VKH GOV | L Z KRVH FXUHQANRXLLDO RX Z DQWR UHVHW , | VKH GDVIDWIRUHY GDVID | LB GRHV QRWKVH D NRXULDO
LH U ( QOE® GOIEDH NRXUDOVHMQ] IVQRWMrue DQ HURULY JHHDMG

7KHH IWQJ NRXUDALY FRSIHG EH RIH VWH URVHWRSHIDARQ  DQG WWH SDK R VWH FRS\ LV UIHWUHG LQ WHpreviousJournal SURSHW B\ WH P HWWMRG VFHEH®Z || WH
NRXULDOGRHV QRADQHDG. H LMV VKH P HVIKRG NKWAFUHDVAV LW

| IMH HRXVAV VXFFHW XAD resetDataStoreJournal( ) UHVKLQY DQ RENHRWADWFRQUELOY VWH | RGRZ LQJ SURSHWAHV

property type description
SUHMRX\: RXUDO VMQ) RSVIRQDO 3DV VR WWH FRS\ R ViKH NRXUDOGRCH EH RUH IWZ DV URVHW
PXUHQA/RXLLDO VAQ 3D R ViH UIHVAHWNRXUDORUCHZ O FUHDVAG NRXUDO
Example

<RX Z DQMWR URVHWWKH NRXULDO RUVKH GDVID | REEHU

YDU ROGHU- RXUQDO  UHVHW DWD6V\RUH- RXUQDO

YDU DSSV 0\ $SS ' DWD) ROGHU GDWD ZD' DVWD
) RUD G-MIIBIG H DP S®I SGDVH IH HUVR \iHRestore Scenarios VHRVIRQ

resolvelLocalFileSystemSyncURL( )

,UY: T WS TPME- PDBMMAZTUFN 4ZOD6 3 - : [YRINVIV
Parameter Type Description
X0 Q) 85/ VIR D GFDOI LB LOQ VKH | LN WP
Returns (QM6\QF

( QM 6\ GF REMHPWFRUHVSRQEQ) VR VHH XUD

Description

7KHresolveLocalFileSystemSyncURL( ) P HWRG DXBRZ VVIKH XVHUVR GRRN XS VKH | LOM WP | RUD 1 LB RUGLHRVRRY UH HIHG VR E\ D GRFDOXUD
WUHVKLDY DQ ( QA 6\ QGF RENHRAVKDV RX FDQ KDQE®! Z Vi VKH P HMRGY DQG SURSHWAHVR KHENtrySync VIKHP H

restoreDataStore( )

61 QI[FTPFYBBAPTF - BNBAFTU - VELYSTWPS PEFS B6 | QI[PQUPCTD
Parameter Type Description
P DQU HWY

) Lo YBFNXS P DQUHWAILBH
UHWRUH) REHU ) RGHU " HMCDARQ | REHUI RUVKH UHWRUHG CDVD | REEHU
RSRQ/ 2ENHW RN R FOXEDAN | XQAMRQY

Returns 2 ENHW SHXOIQ) RENHFW

Description

7KHrestoreDataStore( ) P HWRG D@RZ V\ RX VIR LHWRUH D GDVD | REHUSIHYIRX\W® DUFKLYHG 7KLY P HWWRG DFFHSWVE R X Q] HV

o \NQM XVQI DP DQUHW LGB!
o QM XMQI DFRJY L) REMFW

YR\ QU] HY XVHY WH VDP H RSWRQV RENHFW GHVRUEHG EHBRZ

Syntax with manifest

7KH GO | RBHULY IHWRUHG | LRP ViKH EDFNXS | REBHUUH HIHQRHG LQ ViIKH P DQLLHWM LB DQG FRSIHG VR VWH ULHWIRIH) REEHU GHWACDARQ ) REBHU 7 KH DSSOFDARQV NRXULDO L
DQ LV DOR VWDV HILHG DVWKH \DP H GIYHODV WWH UHWRUHG CDVID | RGBHU

1R : KHQ IHWILAQ] ViKH CDVIDWIRUH DI VAU D LHWRIDRQ \ RX QGHHG VR P DNH VXUH VIKDWVIKH URWIRUHG @RI | LA LV S@RHG DAWWKH UJKWEFDMRQ  ViKH RCH GH LAHG LQ VKH
Journal Settings <RXP D QHHGVR P RYH ViKH | LG VIR ViKH UL KWS@AH P DQXD@ EH RUH UHWIRVAL] ViKH CDVDWIRLH

,QP DQU HW SDW D) LA RENHRVWKDWUH HIHQFHV D YDIG EDANXS P DQUHVI LB ) RUP RUH LQI RUP DARQ DERXWP DQUHW  SGDWH H HUVR WHBackup Manifest
SDURIWDEK
,QUHWRH REHU SDW D) REBHURENHPWZ KRVH SDVIK SUIRSHIWV GGV VR D | RBHUZ KHUH ViH GDVD | REHUP XVAEH LHWRUIHG

I TRUMVRP H UHDVRQ WH GHWACDARQ | REHUDQHDG FRQVILQY D COVID | REBHU VH MWMUZ LAOEH UHCDP HG EH RIH VKH UIHWRIDARQ VIINHY SOFH 7KLY P HFKDQMWP DARZ V\ RX
VR \VSHAI\ D GDP DIHG GOV | RBHUGFDWRQ DQG IHS@AH WZ K D UIHWRUHG YHIMRQ VR VWDVWH DSSOFDVRQ FDQ EH UHIXQRKHG Z VK CR DEAVIRCDOVAMOQI H FHSW
P RYIQJ VKH NRXULDO! LB VR VKH DSSURSUDVA GFDARQ  VHH EHBZ

DURQI 1 \RX\SHAI\ ViKH DSSQFDARQV | REHU DV VKH IHWIRIDRQ VLI HW P DNH IXUH VKDVWWKH DSSOFDVRQ LY QRMKXQQQ
7KHrestoreDataStore( ) P HKRG UHLQV DQ RENHRVWKDWI LYHV LG RUP DURQ DERXVWKH UHWRIDARQ SURFHW
property  type value

RN Y%RRGDQ DZ D Mrue GHSUIHDWG NHSW RUFRP SDAEIOWV
COW) REHJ ) R@HU

5H HHFH VR VWH SUHYLRXV GDVD | REHU 1Q FDVH ViKH LHWRIDWRQ Z DV GRCH LQ D | REHUVKDADQHDG. FRQMIQY D GOV | RGBHU VHH LHWIRIH) RTEHU

SDUDP HIAUGHWUSVIRY - 7KLY LV XVXD@D VH FDVH Z KHQ\ RX LHWRUH D GDVD | REBHULQ VWH FXUHOAGDVD | REHUGFDARQ R VWH DSSOFDARQ ||
QRIREBHUZ DV IHDP HG LQ WH RSHIDARQ  VKH CDVID) RBHUSURSHW YDOH Mundefined

Syntax with config

IV VLV QI WHH P HAGRG MP SO UHWIRUHY DQ DUFKLYHG GIVID | RTEHUDQG UHS@FHY VKH FXUHQAGDVD | REHUDXVIRP DWFDED  RSURQDE  NRXUGDO! LBV DUH KDQEBG 7KLY
QA LY WSLFD® LOWQGHG VIR EH XVHG LQ D FDVH Z KHUH VIGH FXULHQAGDVD | RBHULY GDP DIHG DQG QHHGVVRR EH IHWRUHG  LQ DEAMRQ VR D NRXUCDOEHQ) LOMIWDWG \R
VHDAMH DSSTFDARQ LY EDAN RQIGH TXLEND

$@SDDP HAY/ IHTXULHG | RUVMKH UHWIRIH RSHIDARQ DUH SDWHG VMURXIK VKH FRQI LI RENHRW 7 KH FRQI L) RENHPWH SHRW WWH | RTRZ LQJ SURSHUARV



property type value
PXUHQNDI) REHU )REHU O DQEDVIRY SDVK VR ViKH FXULHQAGDVD | RGBHU
RU

Q)
PXUHOVRXUDO  )IBIRU 2 SURQDO SDVK VIR VIKH FXULHQANRXUCDOL ViH DSSQFDMRQ XVAVRGH 2 P VWKLY SURSHU Ll VikH DSSQFDVMRQ GRHY GRAKVH D NRXULDO
6

D7 RSHWRH JREU  ODQEDVRY  SDVIK VR ViKH GDVID | REHUVIR LHWRH
RU

Q)

NRXUDORSHWRH ) IBIRU 2 SURQDO SDV VR VIKH NRXLZDOVRR EH UMWIRHG © KHQVSHALLLHG VKLY NRXUQDOZ LADUHSM@FH ViKH DSSTFDMRQV FXUHOANRXUCDO 7KLY
BMIQ)  SLRSHIV FDQRQD EH SDWHG LI D FXUHQWRXUEDO SLRSHUV LVSDWHG  RIMHZ VH - DQ HILRULY JHGHIDAMG

1 VMH P HVIKRG H HRXVIRQ | DLBG restoreDataStore( ) UAMUQYDQH FHSVRQ | IZ DVH HEXVWIG VKFFHWXE@  VKH P HWRG UHVKUDY DQ RENHPWSURYIGLQY LQIRUP DARQ
DERXVWKH UHWRUH SURFHW

property  type value
RN %RRBDQ DZD Mrue GHSIHDMG NHSW RUFRP SDAELOWV

GO REBHU )RBHU | ViKH CDP DIHG GOV | RBHUH WG EH RUH WWH UIHWRUH RSHIDWRQ  IWZ DV DXVIRP DWFD@ WHQDP HG EH RIHKDQG  DQG VLY SLRSHW FRQELQY
IWIX@SDK 2WHEZ MH WWH SIRSHW Mundefined

| VH FXULHQWRXUDOKDG VR EH UIHS@FHG WKLY SURSHUWV FRQUBLQY VKH | XA@SDK R VKH UHS@FHG NRXUDO 2 WHZ MH - WL SURSHUWY LV
undefined

MRXUDO ) LY

options

,QVKH RSVIRQV SDUDP HWU \ RX FDQ SDW DQ RENHPWFRQLQLQ) RQH RUP RUH FDREDAN | XQPARQY 7 KHVH I XQPVRQY Z LGDEH FDXBG DXVIRP DAFDM® B\ : DNDQEDV

P DIQWMQDGFH RUEDANXS HQILGH  Z VKK ViKH UHBIYDQASDLDP HAMUY  Z KHQ VWH FRIIHVSRQEQ) HYHQARFFXLY <RX WHQ GHHG VR Z UV FRGH VIR KDQGB! WH L RIP DARQ
UWUCHG B\ VHHVH | XQPRQY

1RV <RX FDQ RP IMWKH RSVIRQV SDLDP HWHUZ KHQ SLRFHWIQJ D GDVID | L1 EXWL DQ HIRURFFXUY \ RX Z LADGRAWNGRZ. VIKH HDRQ Z K\ IMRFFXULHG

7KH RSVIRQV SDILP HWAUKDV VIH | RTBRZ 1Q) FDREEDAN | XGPARQY

¢ openProgress: function(title, maxElements)

7KLV XQPVMIRQ LY FDEBG HDFK WP H WWH HQILQH WUV SLRFHWIQU D QHZ JURXS R HOP HQVRUD QHZ 1131 LH  |RUHDFK QHZ progress event ) RUD P DIQMQDQRH
RSHUIVMRQ VIH HYHQAFRX@S EH ViKH SIRFHWIQ) R HOAUHY | RUD GDVIDWRRH FOW DQLQGH VEE®! HWF ) RUD EDFNXS RSHIDARY IWFRX@S EH ViKH EDFNXS R VWH
NRXLGDOI LY VKH EDFNXS LMDIVDARQ RUVKH EDFNXS R VIKH GDVD 1L 7KLY I XGPVRQ LY FDABIG Z Vi WH | RTRZ LQJ SDUDP HWAY

o WG WMQ @EHORUWH QHZ SIRILAWHHQVH I 9HUIN L) HQAIHVLQ GVIDWRH FIDW

o PO (GPHIN QXPEHU VREOXP EHUR HBP HOMVIR KDQGBI LOQWMH JURXS HJ  WWH QXP EHUR HQANHV LO VIKH CDVIDWRUH FOW
<RX FDQXVH WLV I XQAIRQ |RUH DP SBI VR RSHQ D SURIUHW LQAIFDVRURQ VKH FAHQAVR GMVS@ ViKH SLURIUAW RUVIR Z UMIA VKH SURIUW R VKH RSHIDARQVRR D @R
1B RQAWN

¢ closeProgress: function()

7KLV I XCAMRQ LV FDEBIG Z KHQ D SURIUIHW HYHQALY FRVHG  3URIUHW HYHQW FDQ EH QHWMG DAP XAIS® BIYHY HJ - RQH SURIUHW HYHQAFDQ WIIWAFKHANLQ). DAOVKH
LQGH HV DQG DQRMHURGH RSHQVIRUHDRK LQGH. $ FARVH3URIUHW HYHQMY JHHIDWAG | RUHDFK RSHQBURIUHW HYHQW
e progress: function(curElement, maxElements)

7KLV IXCAMRQ LY FD@HG GXUQ) D SLRIUHW HYHQA RUHDRK HBP HQMWR EH YHULLIHG UHSDILHG FRP SDAWG HJ  DQHQAW RUDQLQGH SDIH RUEDANHGXS 7KLV
I XCQPVIRQ LV FD@HIG Z IVIK VH | RTRZ L) SDUDP HAALY/

o FXY ®P HWQXP EHU SRUMRQR WWH HBP HQARXUHQAD EHQJ KDQABIG LQ VKH JURXS
o PO (®PHWW QXPEHU VREOQXP EHUR H®P HQN VR KDQB®! LQWH JURXS  \DP H YDOH DV 1Q RSHBWRIHW
¢ setProgressTitle: function(title)

7KLV I XQPARQ LY FDEBIG Z KHQ WWH VB! R D SURIUHW HYHQAKDV FKDQIHG | RUVRP HUHDWRQ HJ ZKHQD P MIQJ SIHFH R LQ RUP DARQ LV I RXQG Z KLG YHUI\ LQJ VH
COD 7KLV IXGPRQ LY FDMBIG Z Vi ViKH | RTRZ LQJ SDUDP HAU

o VIV WMQI QHZ @EHOI RUVIKH SURIUAW HYHQW
1R 7KLVIXGRARQ LY IDUHO FOWBG

¢ addProblem: function(problem)

7KLV IXCAARQ LY FD@HG Z KHQ D SIREGP KDV EHHQ GHWFVAG LQ VIKH CDVID GXUQJ D SUIRIUIHWHYHQW | DQ HURURFFXLY RQD VKLV I XQPIRQ LVFD@BG WLV VWWHH RH

P DQED/RY VIR FDOVIKLY I XQPARQ L \ RX Z DQAWR NGRZ Z KHVKHUVIKH YHUL LFDARQ R D GDVID | L Z DV \KFRHW XORUGRW 7KLY | XQPARQ LV FDEBG Z LVIK VHH | REBRZ LQJ
SDULP HMU

o SUREGP REMFW REMHPWGHVRUELQ) VKH SLREGP QI RUP DARQ SLRYLGHG LO ViKY REMHPAGHSHQGY RQVWH WSH R VKH SLREGP ) RUH[ DP S®! LI DQ HOAW
FDQGRWEH UHDG  VikH HQAW QXP EHULY UHWUGHG LQ VKH ( LR H WSLRSHW
7KH SUREGP  RENHPLY UHAUCHG Z IV VIKH | RTRZ LQ) SURSHUAHY

= SUIREGP (URTHWWMQ FRP SBMA GAAFUSWRQR ViH HILRU

= SLREGP (URUXP EHU QP EHU HURUQXP EHU

= SUREGP (URJ\SH QP EHU LQMUGDORRGH WDWIHXLQY VIKH WSH R VH HULRU

= SUREGP (URUHYHO QP EHU BIHOR VHURXVGHWR WH HURU $YDIDE®! YDOXHV DUH

= IDOHIRU FXUHQM XQUHG

- UHIX@UHLRU VHURXY HIRW/ ICFXAQ) YDURXVNQG R IMWXHY Z IRQJ LQGH WSH  LQYDAG | L KHDGHU FKHANVKP HILRY/ GDViD DQG P RGHO
LCFROUMMCQHHYV 6RP H UHIX@UHURWP D\ IHTXILH VKH GOVIDWRIH VR EH LHSDILHG

ZDQQI P ICRUHURY VKK DVIQGEH HYWMDAQHHG VIR EH UHEXIGVRUH] WALCDED WRUHG EGRE | LHTS FROMQMKDLY GRWM RXQG

Example
6HH H DP S®NV1Q VHRARQRestore Scenarios

Example

,QWLYH OP S WWHH LVDQH IMAQ) CDVD | REHULQ WWH UHWRIDARQ | RGHU
SWKP 1Q) VKH | RTBZ LQJ | REHUMAKRMNH

YDU




~ WHVWODQLI HYW MRQ
VHVWIEHVXOW ROGHU

* DWD) ROGHU
| RREDU

6RPH) XQM\ ) ROGHU

IV RXH HRXWMA VWH | RERZ 1Q) FRGH

YDU UHVXOW  UHVWRUH DWDEWRUH ) LOH  YDU PDQLI HYW WRQ ) ROGHU  YDU VWHVWBHVXOW ROGHU
UHVXOW RN LV WUXH
UHVXOW GDWD) ROGHU LV ) ROGHU  YDU WHVWBHVXOW ROGHU ' DVD) ROGHUB5( 3/ $&( ' B B

7KH | RBHJWAXRMUH EHFRP HV

YDU

~ WAVWODQLI HYW MRQ

- WHVVIBHVXOW ROGHU

_ _ ~ ' DVD) ROGHU

- - ~ ' DWD) ROGHUBS( 3/ $&(' B B
B | RREDU

- : BRPH) XQM ) ROGHU

Example

,QWIVH DP S® WHH LVQR H IWAQ) GOV | RBHULQ VWH IHWRIDARQ | RTBHU

¢ LW VWH \VDP H LlQWDOI RBHUMAKRUH DVEHBZ UL\ RX H HRXW WKH | RTRZ LQJ FRCH

YDU UHVXOW  UHVWARUH DWD6WRUH ) LOH  YDU PDQLI HVYW MVRQ ) ROGHU  YDU | RREDU 6RPH) XQ\\ ) ROGHU
UHVXOW RN LV WUXH
UHVXOW GDWD) ROGHU LV XQGHI LQHG

7KH UHVXOW | REBHUVAKFRMUH L

BRPH) XQ\ ) ROGHU
* DWD) ROGHU

saveText()

JVIKTBWSFYU : [YRNUFYUBPABVWF - FE c: [YRNGH B5\ T | LYD BSFUD

Parameter Type Description

W WREDYH BWQ) 7H WWR EH\DYHG

[Itc] ) B 6WMQ) 7H W L3I REMHPWRUSDV

FKDUHW 1XPEHU SKDIDAMUVHAR VWH W W
Description

7KHsaveText() P HKRG\DYHVWMH W W RX SDWHG VR VKH VW W R6DYH SDUDP HVAULQ WH | LB SDUDP iU <RX FDQ SDWHWHUD ) LW RENHRFWRUD WMQJ FRQELQIQJ D
WIDQEDUG | LB SDVWK LQ VKH | LB SDLDP WU XVHWH  FKDUDRVIAUDV VKH | RBHUVHSDUDVRU

1R ,QVKH FXUHQWHMRQR : DNDQED\ RX KDYH VR SDW DQ DEVROXVIA SDVIK VIR ViKH | LGH SDLDP HVAU

<RX FDQ SDW D FRGH VR LQAFDWA ViH FKDUHWR ViKH GRDGHG VWA WLQ ViH FKDUHWSDLDP HAJ % GH DXQV UL ViKH SDUDP HWVAULY QRASDWHG : DNDQED XVHVVKH 87)
FKDOHW YDOH 7RIHAD MR DYDLME® FKDUAWARGHY VHH WKH 7H VBWHDP FOW I LRP WHFiles and Folders GRPXP HOIMRQ

setinterval( )

5\ T LYTFUOUFS/BM -\ WI[RUI BOEMS B5\ T | LAXNFPVUB 4 PLKBSHT 4 PLKB3HT 5D

Parameter Type Description

KDQEBU ) XQPURQ $ KDQEBIUVR EH H HIXWIG HYHY VP HRXWP LAVHARQGY
WP HRXW 1IXPEHU 7P HRAWQ P LAWVHRQGY

Duv 0L HG $UWXP HQW VIR SDW VR VKH KDQBBIU

Returns 1XPEHU WP HY'  KDQGH



Description

7Khsetinterval( ) P HKRG VFKHGX®V - DYDSFUSWARCH VR EH LKQ HYHY VP HRXWP LAMHFRQGY

3DW1Q KDQEBHUWKH | XQPVIRQ VIR EH LXQ SHURAFD@ DQG LQ VWP HRXWWH VIP H @S\VH LQ P LAVHFRQGV VR Z DIMEHVE. HHOVE R LKQ 1 RviA VDWWKH VP HRXWLY RSMIRQDO | \ RX
RP WMWY SDIDP HWMAJ D PV CH DXQWIP HRXWZ LOEH DSSAHG 7KLY GH DXOWDOH LV DAR DSSAHG UL \ RX SDWDWP HRWBIWWDQ PV

7KH RSWRQDCDUIV SDUDP HVIAJY  DUH SDWHG GLLHAVD VIR ViKH JLYHQ KDQBBU

7KHsetinterval( ) P HKMRG UWUQVDWP HJ' Z KLFK FDQ EH XVHG LQ D \KEVHTXHQAFD@WRclearlnterval( ) 6FKHGX®IG FRGH FDQ EH FOQFHBIG XMQJ ViHclearInterval( )
P HMRG

1 RvM VWDWFD@EDFNV  VFKHGX®HG FRCH - FDQRRWEH H HRXVAG DVWWKH VDP H VIP H DV RWHU- DYDBFUSWFRGH  7KHwait( ) P HIRG P XWAEH FDTHG VIR KDQBE®T DX CRKURQRXV
H HPMRQ

1RW 7KH: DNDQED VHWWQMAYDO P HVKRG LV FRP SQDQNZ WK VWH 7P HY/: & VSHALIFDARQ

Example

,QWHLYH DP S®I D FRGH Z LODEH FOBIG HYHY VHFRQG GXUQ)  HFRQGY DG VIKHQ Z LA DIW - VHFRQGV EH RUH WRSSLQJ

YDU Q
YDU L
YDU LG

I XQFWLRQ GHOD\ HGBWRS

&ORVH VWKH ZRUNHU
FORVH

I XQFWLRQ SHULRGLF) XQFW.RQ

&DOOEDFNV
LI L O
N
FOHDU, QAHUYDO LG
'DLW.Q V EHI RUH TXLWALQJ
VHWI L PHRXW GHOD\ HGBWRS

6VWDUW SHULRGLF FDOOEDFN | XQFW.RQ
YDU LG  VHW QAHUYDO SHULRGLF) XQFWLRQ
ZDLW

setTimeout( )

S5\ TILYTFBNFPVU -\ WJ[RU BCEMS B5\ T | LANFPVUB4 PLKBSHT 4 PLKBSHT5 D

Parameter Type Description

KDQEBU ) XGPRQ $Q KDQEBUZ KRH H HIXVRQ P XWAEH GHD HG
WP HRXW 1XP EHU 7LP HRXWIQ P LADVHFRQBY
DUV ol HG SLIXP HOW VR SDW VIR WH KDQGBU
Returns 1XP EHU 71P HRXKDQGD!

Description

7KHsetTimeout( ) P HWRG DIRZ V\ RX VR VAKHGX® - DYDSFUSWFRCGH VIR EH H HRXWAG DI VUD JLYHQ GHID

3DWLQ KDQABHUWKH | XQPVIRQ VIR EH CGHI\ HG DQG LOQVIP HRXWIKH GHD\ VR DSSO LQ P LAMHRQGY 1 RV VWDVWAH VP HRXWWLY RSWRQDO | \ RX RP WKLY SDUDP WU D PV
GH DXQWAP HRX\WZ LGEH DSSAHG 7KLY GH DXQWDOH LV DOR DSSAHG L \ RX SDW D WP HRWBWWDQ PV

7KH RSWRQDCDUIV SDUDP HWVIAUV DUH SDWHG GLHAVD VIR ViKH JLYHQ KDQBEBU

7KHsetTimeout( ) P HKRG UIHWUWQVDWP HY' Z KIFK FDQ EH XVHG LQ D \KEVHTXHOAFD@VRclearTimeout( )  3HQAQ) VFKHGX®IG FRGH FDQ EH FDQRH®IG XMQ) WH
clearTimeout() P HKRG

1 RV WDWFDEEDANY \VFKHGX®IG FRGH FDQQRWEH H HEXWAG DAKH VDP H VP H DV RAHU- DYDBFUSWARGH  7KHwait( ) P HIKRG P XWAEH FDEBIG VIR KDQGB! D QFKURGRXY
H HPXVIRQ

1RW 7KH: DNDQED VHW P HRXW P HVKRG LV FRP SQDQAZ WK VWH 7LP HYY/: & \VSHALTIFDARQ

Example

7KLV FRGH Z LOOBRS DG &I VMH GRSV

| XFW.RQ WUHDW/ LPHU ~ ~

FRQVROH OR]  WUHDW/LPHU QE/ RRSV  QE/ RRSV ORJ VKH ORRS QXPEHU
QE/ RRSV
LI QE/RRSV A
VHWLPHRXW | XQFW.RQ  AUHDWILPHU
HOVH ~
H LW DLW WRS VKH ZDLW
YDU D
YDU QE/ RRSV
VHWLPHRXW | XQFW.RQ ~ AUHDWILPHU FDOO VKH | XQFW.RQ

D
FROVROH ORJ D D QDPH ! *8< D



D
D
ZDLW ZDLW KHUH XQALO H[ LW DLW LV FDOOHG

SharedWorker()

] VK41 BFE8 PSFS : [YRNTDSQUBU B: [YRNXPIFS BNFD

Parameter Type Description

\FUSVBDA 6WQ) 3DVIQDP H VR - DYDGFUSWI LGB
ZRUNHUDPH 6WQ) 1DPHR WHZ RINHUVR H HEXVM

Description

7KHSharedWorker( ) P HKRG LVWH FROMKXAVRUR WWH 6KDUHG RINHUWSH FOW RENHFW  \WD@RZ V\ RX VR FUHDWA CHZ SharedWorker Instances RQVKH \HYHU

6KDUHG Z RINHWDWH :  HE Z RINHY WDWFDQ EH DAGIHWHG I IRP DQ VMUHDG Z KL GHAFDWAG Z RINHW/DUH : HE Z RINHWY WDWFDQ RQD EH DAGIHWHG | LRP VH SDUHQW
VIKUHDG VKDWAUHDWAG WWHP ' HALFDWAG Z RUNHWYY HQG Z KHQ VKH SDUHQUWWKUHDG HQGV Z KLB VKDUHG Z RINHY FROAQXH VR H IMAHYHQ UL ViKH VIKUHDG VWWDVWSDZ CHG VWWKHP.
HQGV ) RUP RHIQRP DARQ WHHUWR WHWorker Instances FOW GMUSWRQ

6KDUHG Z RINHWY/ DLH XQATXHO LIGHQMLHG B\ WWHUMRUSWI L COP HVDQG D ILYHQ QDP H - 7 KH FROWMKRVRUZ LOVSDZ QD QHZ \KDUHG Z RINHUVKUHDG LI IAVGRHY CRAH LWAK HW
,QWKH VRUSVBDVWK SDUDP HAJ SDW/ D SDVK VR D SUIRWHRVWASHFLLLF - DYDEFUSWIL® 1 \ RX SDWWKH | LA Z WK D UIHDVIYH SDVK : - DNDQGD DWXP HY VWDVWH SURMHRW RGBHULY
ViKH GH DXOM RTBHU 7 KH UH HIHGFHG [ L& P XWAKDYH YDQG WIDAP HQNV VWDWUHVXAOMQ D Z RINHU

1RM | VKH Z RINHU V- DYDERUSW LH KDVDQ FRGH RXAWIGH R DWW | XGRARQ GHFMIUDRYY : DNDQED FROMCGHWY DV LAVID®] DARQ ARGH | RUVKH Z RINHUDQG H HRXWAV
Z KHQ VKH Z RINHULY RIHDWAG

,QZRINHALDPH SDWWH QDP HR WH WKDUHG Z RINHU\ RX Z DQAWR FUHDWA LI \ RX RP IMWKH Z RUNHUL DP H SDUDP HViAU- ViKH \VKDUHG Z RINHUZ LQOEH FUHDWAG Z WK DQ HP SW
VAMQ DVIWQ@P H 7KLY WKDUHG Z RINHUCDP H Z LOEH XVHG VIR UH HIHQRH WH VKDUHG Z RINHUI RUD@VKH VUHDGV - KHQ RIHUVIKUHDGY Z DQAWR LOMLDRWZ VK DQ DQHDG
H IMAQJ \KDUHG Z RINHU WH GRVRE\ H HPXMQJ VWH \DP H FRCH DVLL WWH  DUH FUHDWQ) LW EXWLQWHDG UHFHLYH D UH HUHCRH VR VLY H IWAQY \KDUHG Z RINHU

Example

' RZ QBROG WH H OP S®1 VROMRQ

7KLV \KDUHG Z RINHUFUHDWAY DQ HQAV HYHY VHARQG IRU VHFRQGY DG VHQGV LG RVRRVH @R+ HUH LY ViH @XQRKHUI XQPURQ
I XQFW.RQ GR7HVWBKDUHG: RUNHU

YDU VWKH: RUNHU ~ QHZ 6KDUHG RUNHU 6HQGEHTXHVW/: RUNHU W 6HQGB HT XHVW/
YDU WKH3RUW  WKH: RUNHU SRUW OHVVDJH3RUW

VKH3RUW RQPHVWDIH | XQFW.RQ HYW

N

YDU PHWDIH  HYW GDVWD
VZLWFK PHVWDJH W SH
N

FDVH HUURU
GHEXJJHU
EUHDN

ZDLW ZDLW | RU QHZ PHVWDJHV LQ RQPHVVDIH

GR7HVWBKDUHG: RUNHU
+HUH LVWH FRGH R WH 6HQGBHTXHMA, RINHUNY | LB
I XQFW.RQ GR6HQGEHTXHVW/

N

FRXQW
FRQVROH ORJ  &RXQW FRXQW

YDU VKH DWH ~ QHZ ' DWH
LI WKH DWH  WDUWDWH  WKH XUDWLRQ ~
FRQVROH ORJ  FUHDW.QJ

YDU] QHZ GV 8WO ~
VHMV DOXH FRXQW
GDWH9 DOXH VKH DV

] VDYH

FRQVROH ORJ GV 8W.O CHQIVK

HOVH A
FRQVROH OR]  FORVLQJ
FORVH

ROFRQQHFW | XQFWLRQ PVJ

YDU WKH3RUW  PVJ SRUW/> @

FRQVROH ORJ , Q RQFRQQHFW
VWKH3RUW SRYWWHVVDIH 2.

FRQVROH ORJ  6VWDUW Rl WHVW
YDU FRXQW

YDU WDDUW DWH ~ QHZ ' DWH
YDU VKH XUDW.RQ






















































