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1.3. BEERHICOWT

@ For Customers in U.S.A.

This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to Part 15 of the
FCC Rules.

These limits are designed to provide reasonable protection against harmful interference when the equipment is operated
in a commercial environment.

The equipment generates, uses, and can radiate radio frequency energy and, if not installed and used in accordance with
the instruction manual, may cause harmful interference to radio communications.

Operation of this equipment in a residential area is likely to cause harmful interference in which case the user will be
required to correct the interference at his own expense.

(Responsible party in U.S.A.) 20130 S. Western Ave. Torrance, CA90501, U.S.A.

@ For Customers in Europe

This product has been tested and found to comply with the limits for a Class A device.

These limits are designed to provide reasonable protection against harmful interference when the equipment is operated
in a commercial environment.

This product must not be used in residential areas.

@ For Customers in Korea

ALgApeby
o] 71t ARG BANA ALST BH O AFYBE W V2N BHANA AHgEE A At ¢
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AINT A—A|F "color" MEM/NTA—2ELTERLET,
0 : FEmrmg

D PRIE/ N — 1

DRIE/NRZ— 2

D E/NRZ— 3

DRIE/NRZ— 4

DEE/NZ— 5

HE L AE O

© O WN -

sound

<ch>

BEEBREEHELEY,
1~71 . BEFFv 2RIV

repeat

<repeat>

EEBEDE— P AEELE T,

"sound" £7zld "speech" MEBNM/INZ A—2ELTHERLET,
0:7>¥av +B4E

1~254: 1)E— ~EEK

255 TV FLRBAXE

restore

<restore>

HfEEsRE (7)) ZHEELET.
0: HiHEREZEE LEL (BTEEY)
1~ 99 ! FIEREZIEE

stop

AEMOFEIC LD 2T UTOIMEZELEIHVET,
- EEBEZERFLETS BANEBRBEE-F)
CHEYZETH (AEVBEE-)

clear

7D T7EFERTL. BEIEREICRLET,

speech

<text>

AILIEBDTF A MRB TCEEBEZLEILVLET,
BEBETEDIRANFTHIL 400 XFTT,
(400 XFULEANLTIZEIE. 400 XFETHEELET)

lang

<lang>

BEEEEEICERTS2EBEEIRLET,

ARINT A =2 "speech” DIBIM/INZ A —RZELTHEARLEY,
jp - BAGE

en . HiiE

cn: FEEE (dtm:E) X

voice

<voice>

BEEDSEOERLET,

AINT A —21% "speech” DEBI/NZ A—2ELTHERLET,
male : B4

female : &%

speed

-5~5

EEBEOREAEELE T,
AINT A —21% "speech” DBI/NZ A—2ELTHERLET,

tone

5~5

BEERBEOEDETEIBELEXT,
EINT A—2(F "speech” DBIN/NZT A—2ELTHERLET,

notify

0~10

TFANEEBERICBE T AENEEEIRLE T, /T X —
21 "speech” MEBMMAY Y FELTHERLET,
0:BXELEVL

1~10: BE I 5BHEES

notifyTail

0~10

THFANBEBERICBE T 2EMBEERLE T, A/ XA —
2% "speech” MBMIY Y KELTHERLEY.
0:B\ELEV

1~10: B4E 9 2EHNEES

lineout

SAVT OB ENEEIRLE T, A/\NT A —2 L "speech”
DEBIMINZA—2ELTERLEY,

0: 2477 EALEL

1: 2477 AT S

%1 FEFEALREE) OEEEMEENEH TN TOEVRE T en" 2 &R LI5S jp (BERFE) "BRE LA L
BEICGEYE T, RGOS SEHEHAIF [9.71. BEER(5P349) 2SR L TEEL,

76



NEE

@ 'restore” 1F. alert” EEBHICIEELTLIEEL, FOMD/NT A—R EIFEELE R A,

ATl P T8 KEDRBKEXER.[¥] P [~ BED—PDOES TIE ERICEFAMINGVEREESSH Y £,

N\ FAHEEEFERT Z5E1E. A= IV —N\—DA— )V EEHENICHBRLTES S REDULBES T H>TLLEL,
FEZERY. FIEA—ILF v VBN SSEETOHRBICKEDA—IVERELEE. Bl THELTLES
BENBYVET,

N 1BEDA—)VIC 2 DU EDFEHIE R THEHINTVRIEE, KICEEHIN TV SEHIEZ T OEAELELET.

4 HLU b )

@ 'led" |E. "sound" & L < |& "speech" LERFICIEETEXE T,
@ 'lang". "voice". "speed". "tone" MEEINTWEWEEPLEHAREDE FlE. LUTOETEELE T,

INGA—=Z R E B
lang jp
voice male
speed 0
tone 0
- J

b7 3 B LED1 =y FOFERIT. BEEF vy 2RIV 1 2BET 3158
(ERFH2 T =FERT3158)

» <red=on>

* <sound=1>

GHERIE 2 2RI 558

<command>led=10000&sound=1</command>

> PR LED 1=y FORERIT. THFA M RBEAMIZRT LE L 24 tDERTERBET 5158
(GZHE2 T2 BT 35S

+ <green=on>

- <speech,voice=female> &%fE A. L% T L& L7z </speech>

(GHERIE2 V2 ERT 5158
<command>led=00100&speech= &%fiE A. ILT%5 T L% L1z &voice=female</command>
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5.3.21.7 V) 7 Eh{EldsE
S TEWERRTET BT & T AEGTENEL TO DA SIEERER 2 ) T TEE T,

® V) TEEDRE
7 U T7EEORBRIS RITHEICKI ) D ELGT Y E T,

7)) PEMERITA
" » «PNSOT VR
AE * RSH/SSH O< > K cHTTP OX VK NN
. SNMP O K S ITHIEER 7UTREY
- X— ) VABTHIE
e N H )T RE VB EEE CHRE
E51T BEEERREICES Liiec s %
TH— =1k9 3
TFIRIVEA OFF (Z7: %
—p SEBESEE CON
e N S )T RE YV BEEE CRE
HEBE FIET LIREEIC B
VT F A NEIME BEBERREIC D
A— )%= PEISTTRE FERT FISETRE
TRAP %= HEISTTRE EERT PE(STTRE
Ping B5%8 BLIRIRBEICR B
SNMP 32818 HIROREER 55T S
FURIVANEE ON HEEEIA U £y R 55 7V 7RG R TREED
REICLD
PLC E®FHATIT Y K _ e _ e _ A
e 7 — S EU{SIREE 7 — S EU{SIREE 7 — S ESIREE
PLC fEREAH PEISTTRE BERA HFISETHE
N =
Zf&:ﬂiﬁa
A\ LUTFOBEIEY ) TEfrst SEBELET,
- WEB REEE CAA LT+ R FOSRBEESEAARTOES
ARV RRISYRTRELETF A MESESRTOES
4 . \
KLV b
® ESITOREEE, VT REAREICEY . SEBERT BET) ICT2TERTEET,
\_ J
@ V)7 R2DMTEEOEE
JY)TREZVERTTBZE T UTOMEAS I HVET,
s BIEV VT HE—IEIITERIZ 2BV T7EIEETEET,
—FEIUT ERITEBSHNBLUTY— | BEBEDY ) TEMEERBHCRBLE T,

DR T 1EBEDREZVBTTC, TY— | EEBELERBENZY U7 L. 2EBDORZ VBT TEST
D7 )7 ERBLET,

78



o X—JLiX{S, TRAP XIS, HTTP O FiX(E. MQTTEEAREIT AT EHTEET,

- EEBLEEGLEEEMEYTEIEDNTEET,

& ik BEBEEFLLET, AEVICBRINTVSERLY U7 LET,
— BEBEEELL, ATVICBRENCEROBEEBTILVET,
AEUDEICE I SBIELET,
@ 2=V I

BEE— FHTRANBEBLEE— FI0BE
JUTREVERTS B & EEDBLEE T L Busy /1% OFF LE T,

BAEZHRELE T, BEZHPELE T,

BEE— FHTAEUBEE— F10BS
AEUBEE— FOBA 7 TEHEIREICE > T I AT IDRVAREYET,
ABIEIC LIRS

TITREVERTT 2L EEBEZRIL.BUSYHNZRIELET,
AEVICEHRENTWASERSL V)7 LET,

ARV IFEET, XEVIC
FEERIND 7 ) 7 EWEE R

FEBE FryxIV1BE (i
AT =

H

B —
- XY ICLIEBEE
VT REZVEHTTSE. EEBEZFL ATVICERINTWSEEZBELET,
BUSY ENIEBEEDBEN MR L TWABIX. EHE#ELE T,
AR MRET, AEVIC
BEERINS 7 ) TENEE R
BRBE Fv )V 1 BE
XE Ze x
RS —>

79



5.3.22. L7 57 X M &sE
VT TR N ENWEEEE RITT B T & TOARRDESITEMEDORRE S TSI T ENTEET,
c VT TR NEWEERITTREUTOL S GEEE ST HNET,

V7T AR tILTF AR

BAtA ®T

BILT 7R BRI [

(e : : : : :
N
=HE
[E4=pd) boqa)
=

HE | =Y.

4 7Y - i i i i
E A VR | | s | | é _
(B5E (#)) 0 1 2 3 4 5 6 7 8

VANP: 3=
o IV 7T R MEHEICKY . EEOPLUEZTEBEHLNEFNCEELE T, AEOREAZ+9DHERD L. RITLTLIETL,
ZENO0. FldZa1— MEDOBE., BEIFBEITNEEA.
N VIVTTA FEEE. PR TCELTETEETEEEA.
AN VIV T TR SEEERTRIE. 7 TEEEZIF T oNE LA,
N VIV T TR NETREEREREEBIEL CUVET, IV T TR M EERTTAESIETELTLEETL,

N XV TTFRAIETRES IR THIEZ. PNS OV FEPHN O] Y RIZERESEMRENE T, £ RSH/SSHOT VK
I BUSY BRI NE T,

MNCWTTANBEERTIDE. FyURIVAERVIEZUTENET,

( KLYk )
@ LILTFRNETHIZ. v UTREVERTC L CERIERIEICT BT EATEET,

@ U UTRIVENEHE, TAMRRVEBERT I ETEREIMEREICTSIENTEET,
\. J
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Zv b7 —VHEEMESAT I EEMGR Y b7 — 7 FIEMESIT S EREERE

5. D & HaE

5.3.23.7 57 Fise

757 PRI RIS LY 50 R TSy b7 5 — L LaEH U ARSI AMREES AMOREEEE S B S T

EDTEET,

@ WIETBV5VRTS5y b7+ —LESLUKEE

Microsoft Azure

Microsoft Azure

Amazon AWS

Azure loT Central/DPS (loT Plug and Play)

Azure loT Hub (IoT Plug and Play)

Amazon AWS

AWS loT Core

Microsoft Azure

Device Twin

Direct Method

Device-to-cloud Message

Cloud-to-device Message

Amazon AWS

Device Shadow

MQTT 7547 > k

AR E

r SNt ]

FMRIRFERS

ESH. 7Y —Kee

BEBLERE

T IR IVHETTIRAE

FREEXAE

BB TV — IRk

BREBEDIRER LR

T RZ T ) 7T EERITE

NERERTE AT DIRAEE LB

T2 IVHADIREZA LB

Ping Bs{R B S

Ping B5{R18 365

Ping 7 )L — TESR B E RS

Ping 7)b— 7B R1EIRES

TRAP 2B

SNMP E5t8 CORMEHE

SNMP E58 CDSRMARERES

SNMP E5t8 COIRERLE;

T I RIVANREEHE

T A NRZ R TRE

A — ) VZ{EEE
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5.3.24. USB X E 1) 14nE

AURBDOE@EICHBUSBR— MMCUSBATUEEHITAIETC. 77— LI T7D7 Y 77— rPOTDIRIE
AV IA0T—2D7 vy TO—RKPA 7o O0—- KRB THEAET,

MNEE

N BHSHUEHUSB AEU%H FAT £lE FATR2 FER T 4 —< v b L. EEDT A ILAERIC L THABENB Y E T,
AN IN—=F 12 3 RENERIB LTV E A,
M\ USB-HUB AR LTIBE. EEICMELGWVWT EDBY FT,
A\ FHGRITUSB X E) ZEFELTHSRHMT LT I10BEHLHYET,
BT B USB AEVICKOTIE. BREITH2ETORHMNRLGRHEELNHYET,

@ USB X TV AFEARALTHEIE A SHEE

B EIE.
727—LUx7T USBAEUDS T 7—LIIT7 7Y IT7—EHTHAEY, 7y 77— rRTRIIC. 77 —LDT
7w T — e TT7YvTT—FBDT 74 I1V%% “nh_update” ICEFE L TLEELY,

AEEDNS USB AEUN ARV MOATERATVO—RTBHTENTEET,

" N
AR hATHkRE Ao >O—RENST 74Vl “log.txt” TY,

USB X EUNARGENIY T4 I T —2ZEERLGEIENTELT,
EEAFEDO T 4 T T 7 A IVEE “config_w.ini” TY,
FHEBHSUSB AEIND Y T4 JT—2HFHHETENTEET,
FHH LDV T 1 77 7 1 1V& “config.ini” TY,

OV 7« JEREMRE

USB X EUHDSAKRBUGANZE/N\Yy T —IBEEAGTENTEET,
EE/I\y r—ItsE EEAHEOEE/ Y T —I4%IE "sound_w.pkg” T,

(NHV Ddr) AEUEDS USB AT UANBE/N\Y T —I%GFHETIEDTEET,
T LEEDERE/ Ny 7 — 4l "sound.pkg” T,

@ USB XEVDT7 +IVAERK
KBTI TUSB AT A{FERT AcHIC. FEED 7 + IV AZBRIC L TLEELN,
—USB XE1J
. N =z
\H A ‘ 77 bORT ORI AUSBAXEUDT +ILERDT 71 LAl
sndate HEATHETANLTREY,
N orsmirrgriorn | ANAXF NXFORINESH Y ET DT,
nh_update EEE@ &.\33 U sz-\jj L/T < TCZ_k k/\o
[ A ] P4 A7 DAYy O—RETHIVE
lo
L — | EBELBAYIRT T
X log.txt
A ‘ AVILTT—2OER / HhxT+IVE
conf BEABAIY T TP
— FRHELBIAY T4TTAAIV (%)
EBEABEY VRIS r—I T4
conﬁgfww FBRBLAY IV RS —IT741L ()
sound wipkg
sound.pkg

XEHDTA I EB LT 7AMINE & T—2DA 00— RETO>EBICCBFERMINE T,
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5.3.25.PLC EHEidRE
5.3.25.1.PLC {§#R50A O FiX2{EHkse
« SLMP(MC) Z7a F 3/0% L IEFINS 70 k OJUICHHS LTz PLC B KU ISHEES DIEE LT 7/ \ 1 A DIEIRZ Y
BT 27 REEBENICEHEL.PLCH S T/I\A AEREEELET,
B LIEIERE BT LSRRG L BAE P THEV AP AB LSS SEABEOBEE S THEVET,
F IS5—F—2ESE LA IS —BOSEESTHEVET,
C AL T — R ERET BT INA AL ICRET B EDTEET,
C IS —BOBEEE TN A THBOREETHTENTEET,

ST TNARARHINRB LI 2R SBIRTEE T,
Ev b TNARADBEF1EY b 2EY b T—RTNAADIFEIF1T—F /27— FDT/\A AR ZE

BTEET.
MNEE

A\ THEROMRIZEST S PLC BLURI T v M43, XS5 & DEUNSIAE = Himd D L.
BAREEHTHES>TLEEL,

A\ PLC DGR E Uy b L IRBREHE LI5S, AUREEREES T E>TLREEW,
AR EBENTELELEZBEEDBYET,

Ethernet HEISLT

R %

12/
BET— 48
215

PLC 1#R&0A

O RxfE f \
B N—a— R
—
. !
Q!
Ny v RFID 1) —#4
\_ Y,
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@ PLC {BHRSUAOT Y FERMEFIE
cREBESD1ENLS16BX TIEICOAT YV |~ ESENEBEH I HVET,

c 7OMJIVATCPICERESTN TWVWABREIF. BEBSHBIR— M 1DHRIFTTLETL, .80V K
X(ERF L?%‘fﬁﬁ&iﬁ%zbc_ttb\ Lﬂﬂi:l?/ Fﬁxmkfﬂd)é’ﬂs:ﬁmiio
cXETTR— NERTET 5% REEBSEICEBRAR—FBESEZRELTLEWL,

« LURODIREE t@?t.i"zﬁ:l\ﬂi*hfgﬁé'fmFEEBI%%EBLTTJQ@%F@H7/ FRZELEBESIHEWVET,
» KMELIEORY FICRT BB T —252%E L
» MESNEZALT T FEBERICRET —252ETELED ok
» ARV REEENFREITNTLEL
c REBES16EFDIV Y FEZFEWEORI KREES 1 BEOIV Y FEREUEZHIEVET,
cBALT T MDRET B EUMNBES CEWVRDEKEZA SV CHBEGNEBEZS I EVET,
- K(SRIPRIE. 10ms, 50ms, 100ms H SRR TEX T,

& X

& /I =&

AN\ BT R L AB KOS R— FABRESN TOEWNESIE. OV REERBTHEVETA.

A\ BETEBEERBOMKIIREETT, RUSRBONBRRICE > TE BEITNIXEBBLIRECEYET,

RE ST NIOEERIREE RE T NXERERE
10ms/50ms/ 100ms 10ms/50ms/ 100ms

(&R 1] » [7E 2] IIIIIII* [FR7E 15] » [FR7E 16]
AR RERELE AR RERELE AR FERELE AR FERELE

RE T NIXERIREE
10ms /50ms/ 100ms
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@ PLC BREFDA DTV FEZEHEHEFE (REDPEBLIT—2 2N LIIES)

S LIEBHRERE LIEREG EREEE VKN ER L IGEDRTTOEEIC DWW CEHBBLE T,

« SLMP(MC) 7@ b O/ LKIEFINS 7’0 b OJVICHIS LT PLC B K USRI D 5 7 /31 RIEHREEG TE
£9,

c—ERELEERHFICER LB E M EHIRE LB L E T,

c ZEEBURERICBERHICERE LI T —2ZBE L TERERIZEEL T A

< )TENEE AT BT ETEREEBIREL V7 ) 7 ENK T,

B sirstgssh 5 781 RIBHEDNE L TRESRLIES
- SHISHESED SEE LTe T — 2 EARRRICHTE LI tD—B L8 8 A RSB OEFE S TV ET,

c REEBRERICRKELEHT HT — 2 ZEUS L TCOAREIEEMELE A
c REEBUIRERICY ) TENFER S B L REEEBREN 5 T —2EUSKEICRY €9,

1

PLCIEREGA ISET—%  JUTEME
ARV EEE BfE

RS e

SLMP (MCO) 7o kb,
FINS 70 k TJblcxdis L ikes

— B fE

2 7— 2 EGIRAEE SRR | 7—smmnee
NHB. NHV 8|
F— 2 ESREH
WEB S EEE CRER T 4.
BREMLES | BERHLRE BHEMLBE

PLC IRERA TR > R 5%(SRat Bfr e Bt Bt

KL XMEEH RHELEEH

AL

KHBEED SHEBURRED T8
EELGL BNIERALA EELGL
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@ PLC 1§ERFHA Y Y FXREHEEEEHE (T5—T7—2 2B LEES)
SLMP(MC) 70 k 2)b& LIEFINS 70 b OJUCHIE LIePLC B KUMIGHESEN O T 7 — T — 2 2 2E LG
BOEMEICDOWNTERBELE Y,
B LIRS — 7T —2DGE. L7 — T — 2 REROKNEFE S ED T ENTEET,
—EBIT—T—2EZELIBE I RREETHR L XY,
IS T —RAREFICBELIS—T—2 %S LIBE . AMEIEELE A,
) TENEEANT BT ETIS—RER U T ENET,

I sisish 5 15— F— 2 5B LSS
 ISHSED SEE LTe T — 2 AL S — T — 2 DB AR TS — T — 2 SEBOBEE BT EVET,
A AKIEBELE A,

cIS—T—
. 15_7—‘-_

¥

IS—7—% JUTHEMF

SRERITHBELIS—7—2ZEIG LI
ZRRERICT ) TENEERITHE TS —T—2REDNS T —REUSKREICRY &7

?

WET—%
*ME

PLC 184552
ARV EXE RE
e
SLMP (MC) 7B k)b,
FINS 70 k JJVITHS L feties
— B
2 7B | RUEAERE 7 — SEGRIE
NHB. NHV f 5
T— 2 S AH
WEB BREEE CRERT .
AHRMHLRA | I5-T— 4% S—7—5%fE
PLC ISBERA TR > F25%(SRIt il i TITTAER
FMFEEH
FMHEHED S IS5 —RED
FRE EFRLE fe&ENME LI
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5.3.25.2.PLC f§¥RBA < Fix{SHEaE
)T AN FREERICSLMP(MC) 7O FO/LE LLIEFINS 7O FJ)VDEAOR Y REXRET BT ENT
TEI,

FXERIERABAE CERCETNTNICERDIRY FABRZXETELT,

cEEAREETNA AR 126 LI 2R 5BIRTEZAHFRRDOT/INA ADBE Y F T /N1 ADFEIE
1EY b, 28Y M7= RFTFNARADBEIF1T— R,/ 20— RODT—2EFET DI ENTEET

I3 ==
& II :?s
N\ BEOBFELENBESNTVEEES., OX Y FORENRIZRE

BESHNEVLDOHSIEIC 1 BFFT 2HEIHNET,

(2]
PLC 1B#REA
ax v RXE

OPLC {HHRB AT Y FX (5014

XEREEZD Y )T ARV b

*CLEAR R v FHEHLIcLE

*SNMP (L KB 7 ) T HhRITEINEE

*RSH /' SSHIC LBV U7 AR FHRTENEE
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5.3.25.3.PLC h7V > MEBAKEE

* SLMP(MC) 718 k 3)b% L <IZFINS 70 b J)UISIS L e PLC B K USRS I LT AR @mAMRIF L TV
AV MEZEMISTDAT Y R 7y TLEASERNICEERALE I EHTEET,

*PLCRITAD Y MEZBERT B LT FRRBEDBENTETCVBIDEDHLZHRT 2 ENTELT,

« 377> MEIZ"0000"~"FFFF" (16 0 OEE M1 DA > b7 v 7 L"FFFF" ICINE T 535814 "0000" [
RUEY,

XERIIRRABRE CERCTEL T,
« KEFERIEGXELRBIC1~10s DE CTRECEE I,

-

ATV MEEAOR VR
x5

4o TTT1)

BREINXEERR
10ms/50ms/ 100ms

(&7 1]
AR PRRELE

BRE TN EERER
10ms/50ms/ 100ms

(%7€ 2]
O > FEXZENE

5.3.26.1 2 —%v MEGRERIEEE
CERBIRHRA Ry MCEEL TV AHERT 2T ENTEET,
PEELET RLRICESE TE20RRLET,

s A VE—Fy MEGHSROERREIF (8513 4 2 -y NMERZHEET 25 (P244 ) 1ZBRB LT
T,
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6. HUfFiF. RiE. EfR. ERRA

NE=

O FEESTHEIBEICE. BRTEFUROEREYI > THS5HTHE>TLIREL,
O LROF—DEHFEIPEEEICHER. APWH LS RVERRICEREB L T LT,

MNEE
© AURIIBREATT, BATEALEVTILEEL,
O 81z v MPFURCEBLENEMZI LV TLLEELN, BIBT2ENAHY T,
O #E> — MY T AR ERBERINS < SEN TV BHME LITRE LEV T REL,
O FAUBRERET ZERIERDBFTIEERE LEVNTLREL, BEEDHEORNI S £T,
- B A MDY T BISFR
- KEDE L RERZIE B
CGREZASEL KRBT DL SHIE
B, BIEOBEERR
- ABSITIREHD EBED 5 & S I
- BEMHRADRET B &S KB
CHRICE S ENB K S IR
- EEIR. SR DS CRAET BB
CEE FAIVI R MDBLRET B
- . KDOHD B
- REBR. BUERORLET BHBOEL
- SETFDEIEEMD G B IBFR
O FARRICERTZHE Y — MEFEREBEICE > TEDNICK K B BEREMD G Y ETOT. ARRDRBISFH% BT
THEREE L, BEEIHANDBNABY ET,
O ~2RIE. BE LTOKFRIBFRICREBLTIIREL,

89



6.1. EM1=v FrOERfHF. BN LEE

AEENEMIZY b(LEDIZ Y b XfEH) OFEZE G OBEIE AT FROBEIC LD >THIH>TLREL,

AY:S-

O B2z vy FPARZDIARY ZER. BMIZ Y FAEOERITHNENTL LTV, BETZENLAHY £T,
O[BELTLAREMIZ Yy FUADIZ Y FFEHELAVWTLL TN, HEEETP. FRZHBLUKIZY FHKET S
BTnhHIET,
© FR—EHLYDEMIZ Y FOB|MIFIEIZ Y FOBEIC L YERIHY £9, SIREBI THMIFHEVTIREW,
MEEDE TP, AEEHHET HBNHH Y KT,
* B0 LED 1= MEEEEN S a0 TREL,
*LED 1= v FDEAEHMIFEIIEEL VA, 7T LV RIEEF5ETY, QIVFAS—IEEF 1 BT,
cLEDIZv k BBBLVX, 7U7LVR) LLEDIZvY b (RIVFAS—) OREFEHMIFIESTEE T A,
XEHIZ Y FORAMEMINTEIE 1 BT, fefcLLED 1= v FOEKIFEH T A,
© LED 1=y FDOBEIR. TREETEILHOTLLREEV, TNUANDHETRIBT 2B/NHAHY ET,
A=y FOEUTF C ARGRIT1I A2y b OERYMFIFTLIEELN,
Ay FOBRAL CABEHSS 11Ty FFOEUALTLREEL,

6.1.1. NHB)—X NHVZ ) —X

NHB6 / NHV6 DiFES

WER 1T WEA L BB RO —7

RSOy MY AIFE ARGEFEEHNS <Ay rR> "
ELEDIZ Y FORBRDAE LED1Z v b &Rt B 7 BDIREE

I-IEEDETRHTH EYcELTOY Y LED1=w b (/”\\\~’W
LEDIZw b Bty icmlcaoy s LT EERL. EITES T e M
CREW, EFTLEE N, e

<Ovw 7 fREREE>

BEADT=Y | 1zyh [ ]
ﬁ. n

Ay 7 BRRESORE

NHB4 / NHV4 D4

W ER {1 WES L BUIEROT—7
AREO1=y MRYAIE FueEpsass | <HYIRE>
ELED1Zy MOAERSDE LED1= v b REsE _ 0y & BEODIRAE
I—9EEDETRHTH, mYicELTayy | EDI=vh |
LEDI=v b By lcELTOy s LT EEEBRL. EICEB
RN, HFTLEEL,

RIBERHI—T LEDIZ=v b




6.1.2. LED=v FDOHEFIF. BN LFIE
- RIRRTOLED A= v FOEMHFHE KUEHN LIZO~@DIBRE TH T HE> TLIEEL,
cLEDIZvw FOFUTTIS LUTEALIZF1IZY b F OB THE-LTLEEL,

BI1Z v ORI g1=v bOESL
~y RA/N— NV RAN= E;B

[ &

LED
d=whk 7]

LED
dZwhk T

LOelLe

6.1.3. LED1 = b &X(EHDOETIF. BN LFIE

- RTRRTOM¥E#E LED 1=y FOEHIE KUES LIEO~ODIEF TH T H>TL EEL,

LEDIZ v FOEFIT S LUBNLIF1IZ Y bFDOHTHoTLIEEL,
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8.2. V3V F%ZERIS

cAKEREI T REEGELIEWVSEICERELE T,
- R FIEE ORI [9.5.1. Azure R E (P.339 ) 1. [9.5.2. AWSEHHRTE (=P.341 ) IAFNFNEM
LTLTEELN,

8.2.1. Microsoft Azure Z{EHT %
[Microsoft Azure | & {FB 9 5 = &Il Microsoft Azure DIEFREE B T EOMELH Y ET,

8.2.1.1. Azure DF/REEH S

A8 TAzure 10T Central ]85 KT TAzure loT HubJICERHi CE £ 9, T —ERITEHT BT UATOFS
EEBIHOTLEEL,

@ Azure loT Central \&&:9 3188
F LWEREAZEIX Microsoft it HMRMH L TWS FF a1 X2 R TR EEL,

Microsoft Azure /MU T 7H A FH 5. 9 Azure loT Central C. 7 U — 3 & 1E
[Azure loT CentralJIC 7 7 A9 %, B9 %,

(3]

Ve Lte7 7)o — 3 OBEBEEH, S.
(Ra—7IDJ.TF/\1 RIDJ.TSAS k—%
V(EF—) IZEFT B,

@ Azure loT Hub NiE&E 9 31248
F LWEREAZEIZ Microsoft DR L TS RF 1 AV M A THEERCIET L,

[Microsoft Azure /IO T 7H A bH 5. TloT 9 loT Hub C. A& & #EHEd 5 loT Hub Z1E
Hubllc 777 AT %, B9 %,

13

fER LTcloT Hub OEEEE N 5. AR MA 0 ER LT 7 1\ ADEBEED S EFHIXF
\CERT 27 /1\1 A=Y %, S(TZ4<VERXFI)) ZBIET 5.
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8.2.1.2. Microsoft Azure &R EEHES

o 757 REBREDAzure BB E I AT ) v

L.TAzure SR EIBEZ RN I B

e & TloT Central / Azure 1oT HubH 5
EIRT 3,

9 BGElIcAbE T T RO—7IDLTF/INA R

IDI.TSAS b —% >/ | TEBEEA T . [EHSCF
FINTRA MR TEERRZ L[V 547 > M
R\ EERET D,

M loT Central DIFE

1

AOd—=7ID. TINAMAIDZEASALET,

SAS h—=U VcEF—EANLET,

% RO—7IDIT7/NCXIDLTSAS b—2 > (£

F+—)] DOfEi&. Microsoft Azure loT Central H 1
FOTINA REHEDSEE L TLIEEL,

H Azure loT Hub D&

1

FEEAE TR — / X.509 SEFAE | H'5
ERLET,

FEEA R —ICREEN TV BHEIR. #
HXFINEATILET,

A RD X509 SEAZFICREENT VS IHE
& RA b, TINARID, GEAE. 75407
PEREERLET,

+ X.509 FEBREIZ. HERRICTTHELLEL,

¥ 7\ 21D, TEHICFSIL. DRA b OfEl.

(4]

Microsoft Azure loT Hub %4 kD7 /N4 X ID.
SARVEGEFY. KA MG SZNTNEIEG
LTLEEL,

REIRZVZEI) v LIREZRRY
Z
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O IS5IEEE I
HAZUrSIERETE |
AWSIEERTE
® =msteeE &
Azurel#fREE
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23-71D [ |
/ /%A 21D [ ]
sash—2> [ ]
AzurelifiaE
AR OloT Central(DPS) ~ @ Azure IoT Hub
i SR ©HF—  OXS09EHZ H
] [ @
AzurelfRiE
el OloT Central(DPS) @ Azure IoT Hub
BT ORfE—  @X.509ERE
AabE |
/A 2D [ ]
EEE e[ 07 OVEER | @RaNTUEEA
57 MEER  Fmm[J7OVEER | mREnTUERA

< loT Central DIEE>

T\ RIERE

Shared Access Signature (SAS)  ZEBAE (X.509)

SAS TFIUFA h—I M 7/ R%E loT Central ([CHE559 B I2DDIBREEEAX =X
DF)ARDII~T SAS F—ZUTFCRUET ., TOF—EEBLT loT Central [C5)¢
LET, VUV OUTHBECHER S,
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8.2.1.3. Device Twin Z{EHT %

* Device Twin Z{H LT, ARGMOFIHEBEDRERSZTHIENTELT,
&ZIFHRIT. UTOERDEY T,
s TY—HNEERF v U RIVBEZRBHCHEILGWLTRREL,

74—V RE* RE @:HY —:15HL)
B\ B Azure loT Hub Azure loT Central NHB NHV & 1) —X
weEemig | 5 @ RAEENIS # @ |YVTR| || D

LED 2Z=v b (FR) led_red led_red_c ([ [ o o
LED 1= b+ (&) led_yellow led_yellow ¢ o o o o
LED 1=v b () led_green led_green_c ([ ] [ o o
LED 1Zv b (&) led_blue led_blue_c ([ o o o
LED1=v b () led_white led_white_c J L ] [ ]
JH—HA buz_pattern buz_pattern_c ([ o ([ o
BEFv I sound_pattern sound_pattern ¢ | — ([ ] o ([
TIRIVHTIA digital_output_1 digital_output 1 c| — - - ([
TIZIVHEH2 digital_output_2 digital_output 2 ¢ | — - - o
LED 1= k & multi_led_color multi_led color c| @ o ] o
VFH7-) ACE multi_led_pattern multi_led_pattern ¢ | @ o o ([

% 74—V FEDORNBEMIE T@ Device Twin 74 —JVF&—E (= P.148)] A#BBLTLREETL,

« LED1Zv F (FF) Z=R4T9 %~ {"led_red":1}
- LED2Zv b (FF) &HEITL. 7H—%/I\Z2—> 2 TBSY - {"led_red"0,"buz_pattern":2}
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@ Device Twin 71 —JV F4—&

No.

Ja—)bRg*

&

BB

led red/led red c

led_yellow / led_yellow_c

led_green /led_green_c

led_blue / led_blue_c

led_white / led_white_c

0/1/2/3/4151719

o] :
My
DU 1
M3]:
DR 3

DR 4

DIRREMERF (b L)

2]

4]
5]
ro

AT
=AT

U 2

LED 2=v b 3R]

LED 2=v tD &)

LED 2=v b T

LED 2=v b ]

LED 2=v to Al

multi_led_color / multi_led_color_c

1121314151617

My
[2]:
M3]:
4] :
5] :
(6] :
DIKE

7]

RIVFAZ—1Zv bD
M)

multi_led_pattern /
multi_led_pattern_c

0/1/2/3/4/5/9

roJ
My
2]
3]

4] :
DR 4
DRRERER (L)

5]
o]

LHAT
LT
DU
DR 2

=R 3

RIVFAZ—1Zv bD
DA S

buz_pattern / buz_pattern_c

0/1/12/3/415/9

roJ
My

M5
o]

=
TINR—
M2]:
3] :
M4 :
CINZ—25
DIRERMERF (MLEL)

79—t

sound_pattern / sound_pattern_c

0~ 71/200/201

roJ

SRk

Fr o)1 ~T1: Fv
XIVES
2004, 201 : <> Kic
FVEEBELEETITE
MLET,

10

digital_output_1 / digital_output_1_c

11

digital_output_2 / digital_output 2 c

0/1

o] :
My:

OFF
ON

G

(
Lo

RERE=ZIEE LIEEIE. BMELERA.

— L
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8.2.1.4. Direct method Z{EHB7 %

MNEE
© alert & sound & speech ZEIBFICIEE LAV TL EELY,
A FLHIEEBS T H BB, HIDVRTENELA,
ANTol ® T8 HEORBKENFP.[¥] P [~ GEO—BOERS T ERBICEEERINEVAREELHY ET,

« Direct Method ZfEA L T. ABREZHIHTHIEHNTEZXT,

- HiHZES TG IME AV Y Rl TMethod_Control 11 (OHEENXF) ZAN L TLEEL, HHHTESMAIE.
UTD&RDEY TY,

- BHOMSEBILIBRIR."( AV TRYI>TLEETL, @D ERTI BIEBIIHSDANIETIZEL.
BEEDHIENNEWVIETT,
* repeat ZH T HIIFEIX. sound F Tzl speech & repeat ZIEE L TL EE LY,

RE @:HY —:17xLl)
R o) TA4—IVRE* 2 %k E NHB NHV 1) —X
VISR ) | | D

LED 1=v b, 7Y -z alert 1 L L L o
LED 1= b &l led 2 L L o ®
RIVFAS—21= v bEFIE color 2 [ ([ L L
7Y 2 V% i alert_do 2 - - - L
BELBEEF v RIVEBE sound 2 - [ [ [
FEEOTFA M EBEE speech 2 - o o o
{8 LIcE#g!) £— B4 (sound / speech) repeat 3 - [ ([ o
LED 1=v bEINTHIL, TH—%ELL clear 4 [ J ] L o
% 74—V FRAORBFHE [@ Direct Method 7 4 —JU F%—% (s P.150)1 ZBRL T,

- LEDIZv bOFREFERNT. &, B, BEET. 7=\ 2—>2 2 &FHT - { "alert":"101002"}

s BEFYURIV1EIY FLABA T %— {"sound":1,"repeat":255}

- TREERMLELE L 2EBBET S
— {"speech"[ { "text":" BEZ#&M L F L7z ","lang":"jp","voice":"female","speed":"0","tone":"0"}], "repeat": 1}
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@ Direct Method 7 7 — )V F4—E

No.

T1—IVR%

fi&

L

alert

6 17

BEIETT—&HELET,

‘R () —Y @& -G (#® —B (& —-C (A) -z (F¥—) DEI/Z—>
ZIELEY,

+ [RYGBCI:SEAT T0J. #2047 MU s 1 M2 sm2 30, =@ 3 41, sum4 151,
Zieiz L 9]
[Z] 55 T0). TH—188—> 1 T TH—/88—> 2 T2 TH—/{8—> 3 3],
TH—=I\Z—> 4 T4, TH—=/\2—>5T5] ZeHEL 9]

led

511

EEZHELEY,

‘R @GR -»Y & -G () —B () »C (A DEI/NZ-—VZEELET,

- [RYGBCI:JHAT ToJ. sUT MI. sUm 1 M200 sUB2 13100 SUm 3 41, Uk 4 5],
ZieizL 9]

color

2 #1

RIVFAZ—1Zv bEFIELET,

« col () —pat JN\Z—>) DIEIT/NNZ—2EIBELET,

* [eol]l 1 7% T11. & T20 % 134, & 41, B 51, £ T6l, K& 7]

* [pat] : AT T0J. s4T MU, s/ NZ2—>1 121, sUR/NZ—> 2 T3]0 SR/ 22—
>3 T4y, sum/N\2—>4 T5), Z{bixL 9]

alert_do

211

TIUZIWENZFELES., 7I2IVHA1 > TIRIVHES 2 DIBIC/NZ -V Z1EE
L&Y,

- OFF T0J

- ON 1]

< BfEEL T9)

sound

1~71

BELLEEF v RIVEBELEY,

speech

FEOTFR M EBELET,

BEI2EEDREL. SEOHERICBESE2ENELE. BI/INSA—2TEETE
£9,

ctext: BETATFAM1~400XF

- lang : BAEE Tjp). %:E Ten). HEFE (L=FB) leny ™'
- voice : B male). Ztt lfemale

- speed : EDRE -5~5

- tone : EDHET -5~5

- notify : @HIE (BEB%REI) 1~10

- notify_tail : @S (BEHEE®R) 1~10

* lineout : 54 >777 b7 OFF T0J. ON 1]

400 XFL EIEE LB A, 400 XFETHELET,

7

repeat

0~ 255 |sound THEELLEEF ¥ 2%, fEELEH) E—FBELET,

8

clear

1

ESEINCETIL, BEFOF v RIVEFLELET,

%1 FPEEE (bmEE) DER
ERCEEICHEYE T,

ITELN,

BRRENEHINTOEVWRET "an" ZRIRLIEE. "jp (BEE) "ERE
BEEMEEDONIGC S EHRAEIE. 1971, BFER (+P349)] ZBRLT

%2 [E&[255]ICTBHE TV RLATBELED,
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4 KLV b

@ FEGBEEIEE LIGZEIE. BELE A,
@ lang. voice. speed. tone MEETNTLEWEEDENREDE FIE. UTOETIHELE T,

INTA—=74 R E B
lang ip

voice female
speed 0

tone 0
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8.2.1.5. Device-to cloud message Z{EHT 3
Device-to-cloud Message & L C. AR BDIRER LA B LE T,

HE @:5Y - 5L
No. | 71 —JLR%&" & NHB NHV > 1) —Z
YISZ | @ | g | D
1 | clear_button VT RAVHRENEEEITERMLET, o o o o
2 | clear T TEMEONRITENEEICEIMLE T, o o o o
3 | input_state_1 TIRIVAT N DL Lic & EITBRMLE T, - - - o
4 |input_state 2 | TIRIVATI2HELLIcEEITEBNMLET, - - - o
5 |input_state 3 | 7IRIVANI DB LLIcEEITBMLET, - - - L
6 |input_state_ 4 | TIRIVATI4 DL LIcEEITENLET, - - - o
7 | red_state LED DO L LicEEITBRLE T, o o o o
8 | yellow_state LED DEHAZL LT & EITBMLE T, o o o o
9 | green_state LED DigFHZ b LTc & EITBRLE T, o o o o
10 | blue_state LED OFEHLEL L& FITBMLE T, o o o o
11 | white_state LED OEHNEL LIz EITBAMLE T, o o o o
12 | TS L S —nEbE L L EBRLET. ° o o o
13 | TP ) FhS— DB L EITEBAILET. | @ o o @
14 | buzzer_state | T —HELLcEEITBMLET, [ ] [ ] [ ] [ ]
15 | sound_state BEF v RIVDELIcEEIBHILET, - o o [
16 |output_state_1 | 7R JIVHEI 1 B L LI & EITBRLE T, — - - o
17 | output_state_ 2 | 72V 2 BB LIcE EITBAILE T, — — — o
18 | alarm_Added | Ping BERCEBZBRI LI EICBILE T, o o ([ ([
19 ';‘J:;”;—Ve g Ping EXE CEIBERA Lfc & SICEMLE S, ° ® ° ®
20 | SR ping )V~ TRRTREERMLLLFICEALET. | @ ° ° °
21 | BAMIOUP | ping &)L~ TRRTERERAM LI L FIOEALET. | @ ° ° °
22 | trapreceive TRAP ZZE Lfc & EITBILE T, o o o o
23 | SrPoet- SNMP B CRMICAB LIz s SIOENLET. ° ° ° °
24 | DUTPOCL | SNMP BRI RN SBIRE N L EICBAILET. | @ o O O
25 a:sg:t— SNMP BER TR A REI LT & X ICBAILE T, ° ° ° °
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Zv b7 —VHEEMESAT I EEMGR Y b7 — 7 FIEMESIT S EREERE

8. ERAE

26 | MPULCONA_ | 2os; 4 ) A NSRBI AT LT & £IBHLE S, - - - °
Change
27 | test TFTRIREAVHHENEEIGBRILET, () () () ()
28 | mail_Received | X—/LAZELcEEICBHMILET, - [ [ [ J
29 | plc_Matched | PLC IEHREDAERENBIMEL & EITBMLE T, () () o o
PLC [BHREOAMERE C T S — I BEERE LTt &L EIC
30 | plc_RecvErr LT o [ ) [ J (]
¥ 74 —)U FEDRBEMIZT@® Device-to-cloud message 7« —JU FE—& (= P.154 ) JA BB L TLIEELN,
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@ Device-to-cloud message 7 1 —JU F4—&

No. | 7«4 —ILR%&™ & & B
1 |clear_button | on TITRZVHRENEEEITGBRILET,
2 | clear 1 ) TEELNRITINEEFITBMLE T,
on TIZIVATI 1D ON [Tl fc & EITEIMLE T,
3 | input_state_1
off TIZIWATI1 D OFF [T ofe & EITEMLE T,
on TIZIVAAI2HON IchEofebEI@MLET,
4 | input_state 2
off TIRIVASI2 B OFF I fe & EITBMLET,
on TIZIVANIIHON [ThEo>febEIGBHMLETD,
5 | input_state 3
off TIRIVASI3Z D OFF IchEsfc s ElT@MLE T,
on TIZIVATI4 D ON Lo e b EICBMLE T,
6 | input_state 4 -
off TIRIVAFT4 B OFF IchEo e &EEITBMLET,
0 LED 2= v FDFANET LIcE EITBILE T,
1 LED 2Z v FDFARIT LIcEEITBINLE T,
2 LED 2= v FDFRD /N2 —> 1 TS LI EEITBHMLE T,
7 | red_state
3 LED 1= FDFRDFE/NZ—> 2 TR LTcE EITBHLE Y,
4 LED 2= FDFRH /N2 —> 3 TR LIe & SITBHMLE
5 LED 1= v FDFRDFE/NZ—> 4 TEB LT EEITBHMLE T,
8 |yellow state |0, 1. 2. 3. 4. LED 2= FDEHANZ L LIz & EICBRILE T, fBl& No.7 red_state L[F LT,
9 | green_state 0. 1. 2. 3. 4, LED 1= bDIEHZE LTc &L EISBRILE T, {BlE No.7 red_state CFEICTY,
10 | blue_state 0. 1. 2. 3. 4. LED 1= FDEDZL LTc & EIHBHMLE T, MBI No.7 red_state CRILC T,
11 | white_state 0. 1. 2. 3. 4. LED 2= tOBAHDEILLTcE EIBHMLE T, 1Bl No.7 red_state CRILC T,
0 RIVFAS =BT LIcEEITERMLE T,
1 RIVFAS—DFRMIMEBI LIz & EITBEMLE T,
2 RIVFAZ—DEMEBILIcE EICBHLE T,
multi color 3 RIVFAS—DEOER LIz & EITBRLE T,
12 - -
state 4 RIVFAS—DEMEB L& EITEMLET,
5 RIVFAZ—DBEIMEEIL & EICBILE T,
6 RIVFAS—DEAIMER LIz & EITBHLET,
7 RIVFAZ—DKEHIMEBI L& EITBILE T,
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No. | 74 —IL R%&™ & B =
0 RIVFAS—HEO LIS EIGEMLE T,
1 RIVFAS—DmJLcEEICERMLE T,
multi_pattern_ | 2 RIVFHS DSR2 —> 1 THBIL I SITBALET,
13 — -
state 3 RIVFHS—BEm/ N2 —> 2 TIEE LTz & =@M LE T,
4 RIVFAZ—H i/ \Z2—> 3 TEF LIS EITBMLE T,
5 RIVFAZ—DEE/NZ— 4 TEHLIcEEITBEHLE T,
0 TH—hMElELfc & EITEMLE T,
1 TH—HBNN2—2 1 TIEEIL e & EITBMLE T,
2 TH—DINZ—> 2 TEENLIcEEITEILE T,
14 | buzzer_state
3 TH—DIN2—> 3 TEENL I & EITEIMLE T,
4 TH—HBN\2—> 4 TIEEILfc & EITBMLET,
5 LED 1= v hDFHRARB/NNZ—> 5 T LT L EITEMLE T,
15 d stat 0~ 71. 200. 201 EEFy XIS EITBRMLE T,
ate ~ N N N N
sounc.s 200, 201 : %Y RICk Y BEBLE LI IOBNLET,
on TIZIVESI1 D ON IChE>feEElEAMLE,
16 | output_state_1
off FTIRIVHEA1NOFF (K> fe & EIOBMLE T,
on FIRIVHEA2HON IChE>fc&ElTENLE T,
17 | output_state_2 -
off FTIRZIVHA 2 B OFF IchhEofc & EICBHLE T,
18 |alarm_Added |1~ 24 Ping SR CEEARM LI E EITEMLET,
1g | Bam_ 1~24 Ping B THEIRAEIRH LT & £ IOBA LE T,
Removed
20 ;':;:j“’“p— 1~3 Ping )l — 7B TREERA LI & £ ICBALE S,
pq |larmgroup_ | 4 Ping 4)l— JEE THRIRERE L & £ ICBMLE T,
Removed
22 | trapreceive 1~16 TRAP 25 LIc & EICBHLE T,
23 ;Z’:gget— 1~ 20 SNMP 5B CEBICABI LIz E = IOEMUET,
24 | SNMPYSL 1~ 20 SNMP ES#8 TRMED SRBE N & SICEMLE S,
Removed
25 | Shmpget_ 1~5 SNMP ES#8 T2 AR LTe & @A LE T,
Change
g |IMPutcond_ i, FURIANREICAR LT s FIEALET,
Change
27 | test 1 TARNRZUNBENEEITBRLEY,
28 | mail_Received | 1 ~ 20 A— VIR TERELEA—IVERELIcEEITEILED,
29 | plc_Matched |1~ 16 PLC 1BHRFUAMBENEBIEL e & EICBRILE T,
30 | plc_RecvEr |1~16 PLC ERFUAMERE CI o — 0B EZE LI EICEMLE T,
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8.2.1.6. Cloud-to-device message Z{ERT 3

- Cloud-to-device Message Z{#H L C. AHMBEHEHT A ENTEEXT, HHTESHMBIEUTOERDEY
TY,

- repeat %Zbc_ : D155 sound L fcld text & repeat HIFBE L TLEEL, ZDHE HXIL"(, V)" TK
Yo EEE

®E @:HY —:17%L)
& % T4—IVRE* | wue NHV &1 —X
VIR gm) | W | O

LED 2= b, 7Y —HAH%ZHH alert o L ® ®
LED 1= & led L L ® o
RIVFAZ—1= v bz color [ [ [ L
TIZIVHE A% alert_do — — — (]
LED 1= b ZEINTHEIL. 7Y —%ELL clear [ [ o L
BELCBEEREF v o RIVEBE sound - [ [ [
EEANCHRH LT R TF A MERE text - ([ L L
BEAM Ciid LT EEBEIEE lang — (] [ ] ]
BEAMN Citr LIFBEZIEE voice - [ [ L
EEAM Chid EIFBEDREEISE speed — o [ ] o
BEAN it LIFB5EDREEIEE tone - ([ [ [
BELEER)E—FBE EFFv¥xIV) repeat - [ ) () ()
BEBM CHit LT 5H1ICEBET 2BMEZIEE | notify - [ [ [
BREGH CHH LT TRICBET 2BNEZIEE | notify_tail - o L ®
SA VT % lineout - [ [ [

% 74— FEORNBHMIZ @ Cloud-to-device message 7 « —JU RE—&E (= P.157 ) 1A BB LTLETW

G 1
* LED AZv bOFZERUT. BERR/NZ—>2 1 TRRE. & & BZELGL. TH—N\2—-2Y3%ZH#HT S
— alert=129993

- BEF Y RIV2 % 2[BIHB4ET S — sound=2,repeat=1

- TEEZRHMLE L) &LBETS
— text= BE &R L X L7z lang=jp,voice=female,speed=0,tone=0
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@ Cloud-to-device message 7 1 —JU F&—&

No. | 71—V R4 fi& PR
BEIE T —=HELET,
‘R @R) 2Y & -G @) »B(F) —~C B~z (TY—) DlEic/NZ—
VEBELE T,
- [RYGBC] : 8/ ToJ. =T M. g1 1200 =il 2 310 /i3 M4 =
1 | alert 6 #1 a4 151 s L o)
- [Z] T Toy, TH—N\2—>1 T1],
TH—=N\a—=>2 2], TH—=/)\2—>3 3],
TH—=N\a2—=>4T4), TH—)\2—>5T5],
ZkizL 9]
EEzHELEd,
2 |led 5 ¥ *R@ER) 2>Y &E) -G @#) »B(F) > C R DIEICNZ—VEEELET,
- [RYGBC] : 74T 0l =UT M0 sUm 1 M2 sk 2 131 |3 M4). =
W4 5], &zl 9]
RIVFAS—1Zv b EFIELEY,
- col (88) —pat /NZ—>) DIBIC/NZ—VEIBELET,
3 | color 2 #7 « [col] : 7R 110 B T240 #% 310 & 41 B 510 £ Tel. k& 7]
- [pat] : JEAT TOJ. sUT M. /N2 —>2 1 120 g/ \2—>2 131, =
BINZ—> 3 T4l sE/INEZ—> 4 T5) ZeiL 9]
TIORIHNEHELES, 7I2IVHEN1—> TIRIVHA2 DIEIT/ N2 —
4 |alert_do 2 1 VEEELET,
« OFF T0J. ON M1, #tExL l9J
5 |clear 1 FBEIEINTEIL, BEFRDOF v 2V EEFELELET,
6 | sound 1~ 71 BELEBEF v RIVEBELET,
BEEAHCHHLETETFAMERELET,
7 | text — THFAMII0XFEETRETEET,
400 XFEL EISE LB EIE. 400 XFETHELET,
g |iang o, en. cn®’ EEEM T LT B EBEBELE T,
AT 14—V FRiZtext DBMT7 4 —IVLFELTHERLE T,
o |voice male. female EEER Chimr LT PEAEELE T,
AT 14—V FiZtext DBMT7 1+ —ILFELTHERLE T,
10 | speed s BEEAER it LT 2EDREAIEELE T,
AT 14—V text DBMT7 1+ —ILFELTHERLE T,
1 tone s BEEGH TR LITPEDETEIBELE T,
AKT74—IV R text DBMT7 +—ILFELTHERLET,
12 | repeat ™ 0 ~ 255 leénifgit;c?fﬁ?v xR 18E LIcE#
13 | notity 1~ 10 BEEEM T LT BR1ICBE T 2BMNBELEELE T,
AT74—IU R text DBMT7 4 —ILFELTERLET,
14 | notiy_tai 1~ 10 BEEEM T LI RICBE T 2 BMNBELZEELE T,
- AT74—IU R text DBMT7 4 —)ILFELTERLET,
15 | ineout 0. 1 SAVT T MEAEGELET,
’ K71 —)URiEtext DBAM T+ —ILRELTHERALET,

%1 FEEE (tREE) OBEAMMENMEHRINTOEVRET "an" ZE R LIIFE. "p (BEEE
ERICEMRICIEY T,

fEEW,

Tr=E A
[=Raal=]

PRIEBEDNI IS S 55

" SERES
RAEE, (971, BEBR (+P349)) ZBRLT

%2 fEx [255] ([c95&. TVRLATBELEY,
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-

G

~N

@ FEMEEIEELIGEIE. BHELEEA.
@ (0] © (8] GEOREBKEXFL.[¥] P [~ GED—FDEE T EBICEEERINEWVAREELND Y £,
@ lang. voice. speed. tone MEETNTLGEWEEDEHNREDE FE. UTOETIHELE T,

INGA—=Z R E B
lang ip

voice female
speed 0

tone 0
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8.2.2. AWS%{ERT 3
AWS Z AT 51cDITIE AWS DERTE & AWSEREREE B T HEONEHLND Y FT,

8.2.21. AWS DEREZH TS

MNEE

O FEDORFaI XV EBBL, AWS 7HYY FOBREEHTH>TLIEEL,
https://docs.aws.amazon.com/ja_jp/iot/latest/developerguide/setting-up.html

AN\ FEURSAEIE. UTOEEORENTT LicZ L&aiRE LTRBELTVET,
cAWS TAT Y MIHA YTy TR
s A—Y—ZEHL. 7V LRFTENET S
+ AWS loT OV —)L%&RI<

@ RV —DERK
NHB / NHV A AWS loT Core (¥t BTcdDRY) 2 —={ERR LE T,

AWS loT OV —JILTHESG—T 3 /R
WICRRENTWABIZe® 120 ) v o
Bo

RUY—1%27) Y79 %,

)

RO —DIERZET ) v 7T B

4]

7NV XAE—R1ZT )Y I T 5,
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2EIZEATTT B,

'—J—(\)U :/_%Ajjj_%o

R —DAHH

{
"Version": "2012-10-17",
"Statement": [

{

"Effect": "Allow",
"Action": "iot:*",

"Resource"; "*"

}
]
}

c TYU—=FRHROITRTDT/NA RITlF, BERLEET
73V DIHEERT HMERETFFDORILIBRI D
BETY, . AvEe—TJDEFTPIEY Y
NDOYT AT Z4TiEEDAWS loT MQTT 7%
AVEHIEFENE T, T EAFAR) I—I
BEVDREBICE>TELRZHBERHYVETD
T. EVXRBHEF 1) TABHICRLED
RS —HERLTLEEL,

o

7

* https://docs.aws.amazon.com/ja_jp/iot/latest/developerguide/example-iot-policies.html

* https://docs.aws.amazon.com/ja_jp/iot/latest/developerguide/security-bestpractices.html

6 MERZD )y 73 %,
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@ T/ LEFAEDIERL

AWS loT OV —JVTE/ ZERT BRICTIATOFIBICLIEDA > T I F7/INA REBRZE | [T 5ARX—bF—
MJU—FCAIZRTRIFELTLIETLY,

AWS loT OV —ILTFHET = 3 /8% 0\
JWERRENTVBIEBIEY v o T 5,

£/ 127y 79%,

e/ Zffi %z ) w73 %, 9

©O O 0O

M€/ %Z{Ep 9 5 IEE CMDDE ./ Z/ER e
EERL N2V ) v 7T %,

e (E/070/N\7 1 ZEEIBE CE/ D4 ot "
AEAN L RN EZ )y 79 B, 6—

¥ ZZTANLIEE/DAFINEYZAT7 > HID &
LTERINET, V>4 7 > b ID I Device
Shadow t¥EE CHERALE T,
9.5.2. AWS #EHRE (= P.341) ]

+ Device Shadow ZFIBA T 2B EIE. BEIDEWL E
Ty RUZEERLTLIEEL, — i

®

7 I\ AFEEAE 7% 5% 7€ | EE C 37 L UNEERS e
EEBEHERIEERL AN ZT vy
ER:E

2 9
\

o SRBICT 2 v F T BK) Y —mRIRT B, = e

£/ DERIZEY )Y DT %,

161



19

KEHDOIAo>vO—R1x=7 v o LT
A& EANVAWAIRE/E TN e ¢
N—hrF+—].TJ)V—FCASIBBEZE JZ X T
a— F\j-%)o

« M)b— b CAZEBBZ ] I TRSA 2048 v bF—:

Amazon Root CA11 &> O—RKLTLIEELY,

c TNT Vv od—) BEEIISCTRELTER

10

T,

SE71Z27) Y79 %,
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8.2.2.2. AWS EfiREEZHES

(759 RBEIDIAWS BB TE | ZH T ) v
7 L. TAWS #E5isRE I BmEAZ R R I B,

e MEsEl [ R—rESI 75147 MDD,
[Subscribe k% | TPublish fEY 7 1%
ANT B,

X BWICANT BEIF. UTDEYTY,

B B AT BB

. éW? |on;| V=) lx\b\:B sl
TINAT—RIV RRAV bDIE

- . '@ £/ LEFHED Eo
77472+ P:61 ) wﬁiiufﬁ%ﬁz/é)%ﬁﬁ
Subscribe KB Subscribe T5 FEY 7
fEw o {ff]) "NHV/SUBSCRIBE"
Publish ABGED Publish 5 cEwW S
fEw () "NHV/PUBLISH"

¥ AWS loT OV —)UIc 77t X LET, I console.
aws.amazon.comfiot | FES — 3 > /I\RILDE&
Bl 27Uy LET, 7\AMAT7—RITV KR
AV MIDTFBICERRENTVWABII Y FRA > M)
DfEx %] ICAHILET,

e [T 7AIVEERIRZ > ED ) v LUBER
I BIEEAEIRT B,
% [8221. AWSDEEEH I B S (=P159) ]
TAo>O—RFLEEBETY, UTDIERICD
WT. TNZFNIREEREIRL7 v 7O0—KFLT
EEWL,
18 B

Jb— b CAGEERE

ANT B8
Jb— b CAGERRE

7247 hERE T/ DiERE

USATYMBER | TSAR—pF—

X EEBAEN T v TO— FEHDIBEIE I ER)
ERTENET,

e REIRZVEI )Yy LIREZ KRS
2o
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O H5IReE

TEEE
#-ras
D547 hD [
Subscribe FE Y2 [
Publisni-Ey s .
JL— FCASERRE RESR | T7LVEER |@RENTOERA
D547 NERE FESH [T OVEER | WRENTOERA
OSATMRER  RER [ D7 LR wRENTOEEA

AWSIEGRE
BES
A hEs
2547 MD
Subscribe b w2
Publish (£ /2

i L—bhCAsIEeE
9_ L OSATY NERE
D OSATY MEs

KRER [ J7VEER | @RENTOEEA
RER [ T7OVEER | WRENTOEEA |

REBR [ I7VEER | @RENTOERA |




8.2.2.3. AWS IloT Core & DIELRER AR T S

T A MEBEAER L T A AWS loT Core EHENTWA T E&FEELE T, UTOFIEICLIzA>T.LED
A=y "D TED T E AR LTLIETL,

o N MQTT 7R b 547> b1 EES
AWS loT AV — VT FET—2 3 V% E£RENB
IWDIT A -MQTTTRA NI SA 7> k]
#7)v U9 B

12)

IMQTTF R k254 7> k JBEARTE aﬂ

N5,
e [8.2.2.2. AWSHEGREEPH I 5D (=P.163) |
TERE LTz Subscribe FEY A& AT B,
9 HEHa<> RZ AT 3,
fifa<>y FAAG
{
"alert": "123094"
}
9 (FETIEI ) I LT AYE—IFFITT
5o
6 NHB / NHV DIREZ ST 5, — -
=04
FROFEO<Y FAAFEHEITL, FTEDLSIC
NHB / NHV OIREEHDZEL LTIBE. EFEICRIILT INZ—2 1T
WE9, =9
{NHB / NHV DJK&E
LED A= v FDFRME : ST LED 2= b— INg—>2T
cLED 1=v bDEEB : INZ—2 1 TER SR
*LED IZ v FDIEE 1 /N2 —2 2 TR
“LED 1=v FDEE LT HAT
*LED 1= v FOBE : IREEH =]
« TH— 1 NB— 4 THIE L JRREHERF
i TH—:
- INR—> 4 TS
Q
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8.2.2.4. MQTT Subscribe &5t %&{EHT 3

c ABGEDT TR AT LTWS FE W 7 (Subscribe b Ew 7)1 Xy £—D%RKTT 5 & T ARBZHIE
TBHIENTEXT, HIERIRETIFERITUATDRDEY TT,

- BHOGBDELIGOHBI( AV TRYI>TLEEW, aRZRTI BIEHFIEHTDOANIETIEE L
BEEOHEINVNEVIETT,

Vsl LED A= FOFERIT. BEFrRIV30 2 1) E—- MBET 358

"led_red": "1",

"sound_pattern": "30",

"repeat": "1"
}

RE @:HY —:17hHL)
B\ H T 14—V RE* B5%E | NHB NHV > —X
YU=Z| (@B | AR | DHEAR
LED1=v h&TH— alert 1 L ] L L
LED 1=v k led 2 o ] o ]
LED2=v + (R led_red 2 [ ([ ([ o
LED2=v b (&) led_yellow 2 [ ([ o [
LED1=v + (&) led_green 2 [ ] ([ o o
LED1=v b (&) led_blue 2 L [ L L
LED1=v + (A) led_white 2 [ ] ([ [ o
RIVFAZ—1Zv b color 2 o o o [
JH—Eh buz_pattern 2 [ ] o o o
BEFY XIVBE sound_pattern 2 — ([ [ o
TIRIVHEFIA digital_output1 2 — - - o
TIZIVEF2 digital_output2 2 — - — ([
TFANBE speech 2 — ([ [ ] o
E—k repeat 3 - o [ ) o
707 clear 4 [ [ [ [
% 74— FROABFII @ MQTT Subscribe 88~ « —)U F2—& (=P.166 ) 1Z 2R L T EELY,
( KA b A

@ VE—hEBTHEIHEIE. BEF v URIVBELETFAMNBELVE—F BIBELTLEEL,
@ TH—LEEF Y UXIVBELETFANBERERICHELEVNTEEL,

@ FELmSERBE G IHZAIE. MRHhERTEINEEA.

@ AEFH Subscribe T2 MY V1% 19.5.2. AWS HEFERE (= P.341) ] ABEIRELTIILEL,

@ Subscribe FEY IDEREITNTWEWGE. AEREIXEMVELEZ A,
\_ J
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@ MQTT Subscribe 87 r —IV F&—&

No. | 74—J)LF% | 7—4H & G
RGER =Y HF) ->G# -8B (FH —CH)
[—% \Z(G(nglf_) DIRIC/NNEZ—=2ZRELE T, | (2247& TH—% "6 #7 " DXZE|T
FO) ST, T10 0 T, 200 £SO 1. RELET.
(31 mUsh 20 T4] @ =0 3. 15] @ =Um 4. () "alert": "123094"
1 o [Z]F9J DIRREMES (ML) MLED 2= v hDFREHZAT. LED
ale e e e~ A=y bDEEH/INZ—>1THa
B #. LED 1=y ORI S8—>
M3 TH— g — 3 2 CTEf. LED 1= FDFEHY
) T sa—a AT, LED 1= v b DB EARIER.
5] : JH—/\2— 5, THF—=hH\2—> 4 THIE]
oy IREEMERE (BMELEEL)
REF =Y @HE >G#) —»B(@H) ~C(A) |E50%"5" OXEFTHELEY,
gi{ﬁéiééf‘—V%?EEl,ijo (> "led": "10013"
2 led (310 sl 2, 410 SR 3, (5] somd, | 1=V POBEELEI, LED 1=y
ro| : JREEMIS (ZMLEEL) N OIGEIHET. LED 1= FDF
EBHA=MT. LED 2=y fOEBH/N
22— 2 TR
3 led_red LED1Zv D 5] ZHIEILE T,
4 led_yellow roy 44T, Ty ° ST LEDIZv b T&E ZHIELE T,
5 led_green r2) s 1. T30 s 2. 4] @ =UR 3. LEDIZv b M) EHIELE T,
6 led_blue o 150 i 4 To) IRIEHES (REML) LED 1=v bo) 1) Z4ELET,
strin
7 led_white 9 LEDIZv b+ TH] EHIELE T,
RIVFAS—1Zv b RS LE
ER
« col (BB8) —=pat U\2—>) DIE
ICINZ—ZHIELET,
- * [coll: AR MM B T2) #1315 T4,
8 color 2H B 51 % [6). K& 7]
- [pat] : JEAT TOJ. =T M. =
INZ—2 1 T2), mE/IN\R—> 2
(30, s/ \2—>3 T4), sum/N
2—>4 5] &zl 9]
roJ =k, My 2= 1,
Mo Jvg—: 3 /848 —:3 . ,
9 buz_pattern rij ;:Z_; i‘ I'gj ;:Z_; g‘ TH—%=HELET,
roy : JREEMERF (BMLEL)
roJ : =1k BELEBEEFy IV EBELE
10 | sound_pattem M1~ 1711 Fr o RIVES ER
11 repeat ™’ roj] ~ 2555 : 1) E— FEIE BEEQ)E— MEHEIEELET,
12 | digital_output1 ;OJ - OFF FIORIEA 1 ESELET,
1] : ON
13 | digital_output2 ro) : LREEMES (TILEL) TIRIVEN 2 ZHIELET,
- FEEOZINCETL. BEHRD
g : 7 21 <
1 olear W 7UTRT F oY XIEELLET.
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No. | 74—IULFR%&

Nl
I
N
e
o

;B

EEOTFRAIMEBELET,
BEI2EF0FED. BEOHIE
ICBESTEENER. B/
A—RTEETEE T,
text : BETB7F A 0~400 XF
lang : BAEE ljp). &8 len]
PEE (bsEE) lenl ™2
voice: B4 malel. &t female
15 speech g%l / _ speed ! FDRE -5~ 5
P string tone : EORE -5~5
notify : @S (BEB%HT)
1~10
notify_tail : 3B (BEHEER)
1~10
lineout : 51 >7 7 A
OFF T0J. ON 1}
400 XFLLEEE LB a1, 400
XFETHBELET,

%1 % [255] (95 TRLATBELED,
% 2 HEEE (tREE) OBEEESREENBH INTOGEVWRZT "an" ZER LSS, "jp (HAXEE) "H#IREE
B CEMEICZY £, BEEMEEDNGS BERAEIX . 19.7.1. BEEER (= P349) 18R L T IEEL,

4 HaLv b )
@ FEGEAEIEELIEHBEAIE. BELEEA.
@ TH—ELBEFyURIVETFRXMNEE (speech) IEEIBFICHIEILAEWLTLEEL,
@ (0] © 8] BEDORBKEXFEL.[¥] P [~ GED—HDEE T ERICEEERINEWAREELND Y £,
@ lang. voice. speed. tone MEETNTLGEWEEREHNREDE EE. UTDETIHELE T,

INTGA—2 R E B
lang jp
voice female
speed -1
k tone -1 )

VLB LED 1=y bOFRZERMT. BEESHT IREZHRALE L LBETSES
{

"led_red™:"1",
"speech"[

"text":" REERRLELL",
lllangll:lljpll’
"voice":"female",
"speed":"0",
lltonell:lloll
}
|
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8.2.2.5. MQTT Publish i#E&{EHRT 3

AEMOELERZ REENCEY T (Publish fEY 7)) ICXELE T,
XERTREG L IFRIT AT ORDEY TI,

=RE @:HY —:17%L)
E B T4—Il R NHB NHV 31— %
YUK gm | M | D

LED 2=v b (FR) led_red [ [ L ]
LED21=v kb (&) led_yellow o o o o
LED 1=v b () led_green ] (] o o
LED 1=v b (&) led_blue [ J [ ] o o
LED2Z=v + (B) led_white [ J [ ] [ ]
multi_led_color [ ([ o o

RIVFAZ—1Zv b
multi_led_pattern ([ [ o o
JH—4H buz_pattern () o o o
BEEFY XIVBE sound_pattern - [ ([ ([
TIZIVEH digital_output1 ~ 2 — — — o
Z :j j:;;fﬁ\/#?/ clear ([ [ o o
TIRIVAS] digital_input1 ~ 4 — - - o
Ping BstH R E alarm_Added [ ) [ ) o o
Ping BZtR1E)% alarm_Removed o o o o
Ping V)L —JESREE alarmgroup_Added [ ) [ ) o o
Ping 7 )L — JE5R1E1R alarmgroup_Removed o ] o [
Trap 215 trapreceive o o o o
SNMP B5t8  &#HEH snmpget_Added o ] o o
SNMP BZfR  RASEERR | snmpget Removed [ [ ] [ o
SNMP BEfR & bi&4N snmpget_Change o o o o
TIZIVANZHER input_cond_Change - - - L
TAMRZVIBET test o o o o
A—IV2ME mail_Received — [ [ ] o
7247 HID client_id L [ [ ]
Publish kEw & topic_name [ ] (] ([ o
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RE @:HY —:17xL)

' H Ta—Ib RE" NHB NHV &) —X
YUSZ gm) | MR | D
[EEREE et
72_1; fé_[f AR plc_Matched o o [ {
M
[EEREEIA HaE
l;"gféf;w“%ﬁb plc_RecvErr o o o o

¥ 71—V FEONBFHMIZ @ MQTT Publish #8587 1+ — )V FE—& (P70 ) 1ZBB L TLEE0LN,

( KLV b

@ KEFEH Publish 9% FEwW 71k 19.5.2. AWS ##5:8E (= P341)] #BE(RELTLREL,
@ Publish FEY IHBBEINTVEWVES, AEREIFEMELE B A,

@ ZtHhH >EEDHREREZEXELE T,
\.
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@ MQTT Publish #8877 r —IV F&A—&

No. T4—ILR% 7F—328 fi& & P
477N IDDEEENLET,
1 | client_id ™ " EREfE " + Amazon Web Services (AWS) ###5:%
EEME CEHRE LB BHENE T,
* Publish FEY 7 DEEZBHLET,
2 | topic_name * " RE(E " + Amazon Web Services (AWS) &%
EEE CHE LIENBHNENE T,
3 | led_red LED 1= hDIFRIDREZBMLE T,
roJ @ JHAT
4 | led_yellow ETR=V4] LED 2= FDTHEJDIREZT BRI LE T,
21 =01 _ s
5 | led_green . LED 1= v bR DREE BN L LT,
M3 : s 2
6 | led_blue M4 =03 LED AZv rDIFIDREZBHLE T,
51 @ s=UR 4 s
7 | led_white LED 1=v rDIHIDREA B LE T,
MR T20 0 & _ _ NN
—1 IRRES @
8 | multi_led_color r3) 143, T4): & [5): [, t’;;t 7 Y b OB EA]
M6): %% 171 :KkeE8 °
foJ @ JHMT. My g
M2]: B2/ \2—: — o cap
_ 21 RHAINZ =1 RIVFHS—1= v kDISE— 2 DIREE
9 | multi_led_pattern 31 g/ \2—> 2 ey LE g
4] : SE/\2—> 3 = °
5] s/ \Z2—> 4
roJ =ik My X2—> 1,
10 | buz_pattern . M2y :/)\2—>2, T3]:/82—>3 T —DREE BN LET,
SIS gy ke —> 4. T51: 188—>5
roJ : 2Lk
M) ~ I71]): VRIVES . N s
11 | sound_pattern . " }V/Z{Ijgﬁ BEF VY URIOREZBHLET,
r200]. M201): <XV RIc&BEHE
ABRBE
12 | digital_output1 TIRIVHI 1 DREEBILE T,
13 | digital_output2 TIRIVHEN 2 DIREEBRILE T,
14 | digital_input1 f0] : OFF
15 | digital_input2 M1 :ON
TIZIVANDREER BN LE T,
16 | digital_input3
17 | digital_input4
. | VUTREVOBT, £y ) TEME
r . T2 )77 1 —
18 | clear 17U REVETR ) TEMERIT DA LT
19 | alarm_Added Ping BstROEEZBEMLE T,
M) ~ 24] : Ping B5RREES
20 | alarm_Removed Ping BEfRDEIRZ WAL E T,
21 | alarmgroup_Added Ping 7)V—TEROEREZBNLE T,
M) ~ 3] :Ping 587 )L— &S
9o | larmgroup_ Ping %)l — 7EROERE BN LE T,
Removed
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No.| Z1—ILF% 7T —ZE ([ B A
23 | trapreceive M) ~ 6] : TRAP Z{EHREHE= TRAP DZEZBHLE T,
M) ~ 20 : ELIARMS i .
24 | snmpget_Added ééfﬁfg%zm SNMP ExiRStF S EURA SNMP BEfRZHDOERZEBHLE T,
M) ~ 20 : ELIARMS i .
25 | Snmpget_ 111 ~ 1201 - SNMP BRRAEBIRA | o\ vp ecmssomss@m L E 7.
Removed REES
M) ~T5]: BEERE RE - e .
26 | STMPget 1) ~ 1510 SNMP BREUIRAIBIE | q\\vp esnomrezs (5@ L 5,
Change E5
27 '(’:‘E:aé’:”d— sting | T1) ~ T4) 1 TYORIVANRERESRE | FIRIANKEOSHEBNLET,
28 | test M1: 7T AMRZBT TANRZVOBTZEHLET,
29 | mail_Received M1 ~ 1201 : X—IEHIZGREES | A—ILOZEEEHMLET,
30 | plc Matched M1 ~ 116 : PLC 1BERFuAEBEST PLC BHREDABE CREGEREEEBM L
plc_ BHES EXRS
31 | blc RecvErr M] ~ 716 : PLC 1BHRFHAEET > — | PLC [BHRFUAERE CI 5 — 5B DR1E
e HEES EEANLET,

% client_id & topic_name (&4 T A v —IDEBICEENE T,

oM LED 1=y FDEEFIT, THF—N\2—2 1 ZRET 3568

{

"client_id": "NH",
"topic_name": "NH/Publish",
"led_yellow": "1",
"buzzer_pattern": "1"

}
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8.2.2.6. Device Shadow s {ERT %
Device Shadow #8E% M L T AEL QDS & BIEREDBHRERET HT ENTEET,

FIE D K OIREEES AR 1B RIS LU FDERDEY T,
RE @:HY — kL)
I8 = T4 —IbRE* NHB NHV > 1) —X
YU=ZL gm) | M | DU

LED 1=v k () led_red [ [ o o
LED21=v kb (&) led_yellow o o o o
LED 1=v b () led_green (] o o o
LED1=v k (&) led_blue [ [ L [
LED 21=v + (B) led_white [ ) [ [ [
multi_led_color o ([ o o

RIVFAZ—1Zv bk
multi_led_pattern [ o o o
JH—4H buz_pattern o () o o
EEFY URIVBE sound_pattern - o ([ ([
TIZIVEH digital_output1 ~ 2 — — — o

¥ 74—V FRORNBH L@ Device Shadow #EE~T + — )L K4

—EB(=P173) 1B LTLIETL,

r

KLV b

\.

@ TH-EEEF v URIVBELERSHIBRARICHE LGV TIEEL,
@ FLmREERE G OIIERIE. BRHRTEINE LA,
@ VSA7VHIDHRETNTVEWNGE. AEEITEMELE A,
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@ Device Shadow #8E7 r —IV FA—&

No. J14—ILR% F—4%8 1 & BB
1 | led_red roJ : SH4T. LED 1=v b 7R
My =T
2 | led_yellow ) LED 1Z=v b [H)
-~ (2] @ s 1
3 | led_green 311 =l 2 LED 1Zv b®D T#xl
4 | led bl 41 RS LED 1=v tD IFH
e e e _—
- (5. : s 4 ik
5 | led_white fo) : JRREMEF (BM(bE\EL) LED2=v b TH]
MR 20 &, 13 4k T4y 1 B _
6 | multi_led_color s ILFAS—I=w +O &)

51 B, 6l % [71: K&

o) 38R, T T 20 gy X2 —2 10
7 | multi_led_pattern integer 3] /N2 —> 20 141 gOf/N\2—> 3,
5] sUm/\N2—> 4

RIVFAZ—1Zv bD
(IR —>]

foJ =Lk My X2—21

M2y /\2—>2, I3]:/\2—> 3,

8 | buz_pattern . . T —HI1E
P 4] )8%—> 4. 5] /32— 5.

r9) : IREEHMERy (ZMLEL)

roJ : =Lk

9 | sound_pattern M)~ 171 Fr o RIVES BEFv IV
200]. 1201 : <XV RICKBBEFEHBE
roJ : OFF

10 | digital_output1 ~ 2 M]:ON TIRIVHA

fo) | IREEMER (MEEL)

( KLYk
Lo REABEIEE LS. BHELEEA,

— L/

AN LED 1= FDFELEIT. BSEFr RIV50 hBERTHS T LEEMTRIEE

"state": {

"reported": {
"led_red": 0,
"led_yellow": 0,
"led_green": 1,
"led_blue": 0,
"led_white": 0,
"multi_led_color": 0,
"multi_led_pattern": 0,
"buz_pattern": 0,
"sound_pattern": 50,
"digital_output1": O,
"digital_output2": 0

}
}
VLI BEEF v RIVOBEEELE. TI2IVHET1 % ON ICHIHY 2158
"state": {

"desired": {

"sound_pattern": O,
"digital_output1": 1
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8.3. FRMDIREZHE:D. HET S

8.3.1. A Y FTHAEMDINEEEL. HIHT S
« [RSHOX Y FIISSHOR Y FLISNMP O Y FILTHTTPOR Y RLIPNSOX > FLIPHNOR Y FITT A
BRDOREZHER FIHT 5 ENTELT,

- TORY FHEBEDBEWHRTE I & R EREIZH CHEOBRELNHVET, MITREEHIGE > L FERBLTLE
TN,

- RERTEEEOFMSAIZ.[9.21. VI MBERE(=P274)1./[922.RSH / SSHOXY YV RZERE (=
P.275)1.19.2.3. SNMPR2EKTE (=P.279) IZZNZNBRL T LTV

8.3.1.1. AV FOXFEERELES LS
® RSH OV F%EBET S

o r:l?/ RZEHREIZ JDIRSH/SSHOT & Ov REEmE -«
Y RREFREIEY ) Y7 LIITRSH/ISSHO =
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10.3. MIB S¥4HEHEE

IEH MAX- =
OID bl = B
No i - ACCESS G
. ) ) SNMP B X 7 LA BEH L THE5D
1 11.3.6.1.2.1.1.3 sysUptime TimeTicks read-only STBESET (100 L0 1 FHEfT)
DisplayString ) Snen S s .
2 [1.36.1.2.1.1.4 sysContact (SIZE (0..255)) read-only |ZA{REHTE - BEARTEDER IR
DisplayString ) e 5, Iy e
3 [1.36.1.2.1.15 sysName (SIZE (0.255)) read-only |AKHE - RV FT—IR/EDKR FRIER
. DisplayString ) S S
4 11.36.1.2.1.1.6 sysLocation (SIZE (0..255)) read-only |A{AERTE - BEABRTDREISFRIEHR
5 [1.3.6.1.4.1.20440.4.1.1.1  |identSwinitVersion OCTET-STRING (2) |read-only |0S D/A— 3 V1EHR
6 [1.3.6.1.4.1.20440.4.1.1.2 identSwAgentVersion OCTET-STRING (3) |read-only |7 74— 32D\~ 3 /1ER
7 [1.3.6.1.4.1.20440.4.1.1.3 identHwVersion OCTET-STRING (3) [read-only [/\—FRJx7MD/\— 3 VIER
8 [1.3.6.1.4.1.20440.4.1.4.1.1 |pingServerNumEntries INTEGER({0..24} read-only |ping BefRDEL
9 [1.3.6.1.4.1.20440.4.1.412.11 |pingServerTableIndex INTEGER({0..24} read-only |ping BifRDREHS
10 [1.3.6.1.4.1.20440.4.1.4.1.2.1.2 |pingServerName OCTET-STRING (31) |read-only |ping EsfR(DIiEE 4
INTEGER EraE paE -
11 [1.3.6.1.4.1.20440.4.1.4.1.2.1.3 |pingServerAlertValue {normal (1) , read-only E'E”é“zf’??ﬁi‘ﬁgﬁﬁﬁ @)
occurred (2) } PINg E=fR=
12 [1.3.6.1.4.1.20440.4.1.4.1.2.1.4 |pingServerlpAddress OCTET-STRING (63) |read-only |ping BSARXRD IP 7 KL A
. INTEGER ey o -
13 [1.3.6.1.4.1.20440.4.1.4.4.1 |diEntry1 off () on (1)} |readonly FIBRIVAFT 1 DIREE : OFF (0) /ON (1)
14 [1.3.6.1.4.1.20440.4.1.4.4.2 |diEntry2 INTEGER read-only |72 JUAF]2 DIREE : OFF (0) /ON (1)
"""""" {off (0) ,on (1) } -
15 [1.3.6.1.4.1.20440.4.1.4.4.3 |diEntry3 INTEGER read-only |7 % JVAF] 3 DIREE : OFF (0) /ON (1)
"""""" {off (0) ,on (1) } -
16 [1.3.6.1.4.1.20440.4.1.4.4.4 |diEntry4 INTEGER read-only |72 JUAF]4 DIREE : OFF (0) /ON (1)
"""""" {off (0) ,on (1) } -
17 |1.3.6.1.4.1.20440.4.1.4.5.1 |doEntry1 INTEGER read-only |74 )UHF71 DIREE : OFF (0) /ON (1)
"""""" {off (0) ,on (1) } -
18 [1.3.6.1.4.1.20440.4.1.4.52 |doEntry2 INTEGER read-only |7 % JUHF]2 DIREE : OFF (0) /ON (1)
"""""" {off (0) ,on (1) } -
19 [1.3.6.1.4.1.20440.4.1.5.1.1 |controlLightNumEntries INTEGER({6} read-only |f{Hl T HIESITDE
INTEGER{red (1) ,
=) | &
20 |136.1.41.204404151214 |controlLightDeviceGolor  |2™Per (2).green 3.1y 1y |ESHOEREHROIE

blue (4) ,white (5) ,
buzzer (6) }

() 1EQ) 14 Q) 1 E@ 186 | TH—(6)
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No

OID

HEA

e

MAX-
ACCESS

OB

21

1.3.6.1.4.1.20440.4.1.5.1.2.1.2
.(index)*

controlLightControlState

IINTEGER{1..7}

read-write

HIfE S BES T DIREE !
< EIREE CEIT (1) /8T () /s (3)
[ ZbimL (4) 1 sm2 (5) /= 3 (6)
| s2im 4 (7)

cJH— =k (1)
TH—=2—=21 (2)/
TH—)\2—>2 (3)/
kil @)/

TH—)\2—>3 (5)/
TH—x\2—>4 (6) /
TH—\2—>5 (7)

- BEBECBEELE (1)
FyoxIV61BE (2)/
FroxIV62BE 3)/

Zeixl @)/

FrxIV63BE 5)/
FyoxIV64ABE (6)/
FyoxIVTIBE (7)

22

1.3.6.1.4.1.20440.4.1.51.2.1.3
.(index)*

controlLightControlTimer

INTEGER{-1..99}

read-write

IREERIEZ RS 2 & TORE
HE Rz S (1) /
il R R (0 ~ 99) M8

23

1.3.6.1.4.1.20440.4.1.5.1.2.14
.(index)*

controlLightCurrentState

INTEGER{1..6}

read-only

EBITDRIEIREE
cEIREE CEIT (1) /8T () /s (3)
| Rm2 (4) 153 (5) / sk 4 (6)
= TH—EE (1) ]
TH—=\2—>1 (2)/
TH—)\2—>2 (3) 1/
TH—)\2—>3 (4)/
TH—)\2—>4 (5)/
TH—/\2—>5 (6)

- BEBE CBEELE (1)
FyoxIV61BE (2)/
FroxIL62BE 3)/
FyoRIV63BE 4)/
FroxIL64BE (5)/

Fv IV 71 BE (6)

24

1.3.6.1.4.1.20440.4.1.5.1.3

controlLightSnmpClear

execute (1) }

INTEGER{nop (0) ,

read-write

) 77 HIEODIRAE :
V) T7KREMR 0)/7)7%2FTTH (1)

25

1.3.6.1.4.1.20440.4.1.5.2.1

controlSoundChannel

INTEGER{0..71}

read-write

EBETF v IV, BEIRE
BaEE 0) /I BEFv o xIVEE (1~T1) |
IRV ML BEEERBE (200, 201)

26

1.3.6.1.4.1.20440.4.1.5.2.2

controlSoundLight

OCTET-STRING
(SIZE (12))

read-write

E2ITDIREER 12 HTDE T CTHIME :

- BIREE D 1~5 47 EAT (0) /=T (1) /
B2 /=R 23) I sE 3 4) [ =E 4 (5)
I &=L (9)

-BEB%E 6B =1k (0 /8B%E (1)

cEEE— Mg 7~9 78
73w FEE (000) /U E— NE#K
(001 ~254) | T KL AB4% (255)

cBEBEF Y XIV I 10~12 47
BEF+ >3V (001 ~071)

27

1.3.6.1.4.1.20440.4.1.5.31

controlMultiColorUnit

OCTET-STRING
(SIZE(2))

read-write

RIVFHT—1Zy bOREER 2 HOEF THIE -
EBME EIT0)/FRA)E(2)/ 5% (3)
/5 (4)1 B (5) /% (6)/ K& (7)
CRUTINZ— 2118 BT (0) 1 =T (1)
| SR 1(2) 1 5238 2(3) 1 523 3(4) 1 52U 4(5)
XEnH LB, IVFAHZT—1Zw hIEX
IEREEDERE (00) HHALET,
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I5H MAX- _
) = |
No oD HE% il ACCESS &t A
. not- Ping BEtREE CIBE LIEERARICEED
28 [1.3.6.1.4.1.20440.4.1.6.1 trapPatliteAlarmAdded OBJECT-IDENTIFIER| " s o AT LED.
) not- Ping BEfRE%E CIEE LI EERR D
29 [1.3.6.1.4.1.204404.16.2  |trapPatiiteAlarmRemoved  |OBJECT-IDENTIFIER| "' . BE SR AT L ET.
. ) not- TRAP Z{E3RE CIEE LTz TRAP %
30 [1.3.6.1.4.1.20440.4.1.6.3 |trapPatliteTrapReceived OBJECT-IDENTIFIER| " SELfC s hr LET
31 [1.3.6.1.4.1.20440.4.1.6.4 |trapPatliteClearExecuted  |OBJECT-IDENTIFIER gﬁf;'essible JUTREVBNRENCEERLET,
. not- RSH O FEfzld SSH A< Y FEZE
32 (1.3.6.1.4.1.20440.4.1.6.5 |trapPatliteRshExecuted OBJECT-IDENTIFIER |~ ivie | L1 2 CETLED.
33 [1.3.6.1.4.1.20440.4.1.6.8  |trapPatliteTestSwExecuted |OBJECT-IDENTIFIER gﬁf;'essible TRAMRZVNREENCEERLET,
) Y ) not- PLC [EHRzEA X > FTIRE LI RMHREIC
34 (1.3.6.1.4.1.20440.4.1.6.9 trapPatliteSImpMonitoringAction | OBJECT-IDENTIFIER accessible | 8F LTz 7— 2 EEE LT AR LET,
. L not- PLC BRFOAOR Y RTCIZ—7T— 2%
35 |1.3.6.1.4.1.20440.4.1.6.10 |trapPatliteSImpMonitoringError |OBJECT-IDENTIFIER accessible |8 LT & ERLET,
36 [1.3.6.1.4.1.20440.4.1.6.11 |trapPatliteDiStateChangeOn |OBJECT-IDENTIFIER ggﬁessible BEASINON Licc & ERLET,
37 [1.3.6.1.4.1.20440.4.1.6.12 |trapPatliteDiStateChangeOff  |OBJECT-IDENTIFIER gzct;_essiue EEAND OFF LT E&ERLET,
38 [1.3.6.1.4.1.20440.4.1.6.13 |trapPatliteSNMPGetMatched |OBJECT-IDENTIFIER gggessible SNMP BSRDRMFICER LT &E&2RLET,
39 (1.3.6.1.4.1.20440.4.1.6.14 |trapPatliteSNMPGetReleased |OBJECT-IDENTIFIER gzgessible SNMP BERROEMHNEIR LT 2R LE T,
) o not- BRANEHRE 1 TEE LIEHICER
40 [1.3.6.1.4.1.20440.4.1.6.15.1 |diConditionMatch1 OBJECT-IDENTIFIER | " ivte | £ CEmLET.
. o not- BEANIEMRE 2 TIEE LR HICEH
41 [1.3.6.1.4.1.20440.4.1.6.15.2 |diConditionMatch2 OBJECT-IDENTIFIER | - cibie | L.i~ 2 CEmLEd.
) Y not- BRANEHERTE 3 TEE LIERHICER
42 [1.3.6.1.4.1.20440.4.1.6.15.3 |diConditionMatch3 OBJECT-IDENTIFIER | " ivte | £ it igesey
. o not- BRANIEMHERE 4 TRE LIEEHICER
43 [1.3.6.1.4.1.20440.4.1.6.15.4 |diConditionMatch4 OBJECT-IDENTIFIER | - cible | L.i~ 2 gy
44 [1.3.6.1.4.1.20440.4.1.6.16 |trapPatliteSNMPGetChange  |OBJECT-IDENTIFIER ggi'essible SNMP BsRDZ b Z Lfc T &L &2RLET,
not- Ping BERERE - 7 IV—TRETIEE LB
45 |1.3.6.1.4.1.20440.4.1.6.17 |trapPatliteGroupAlarmAdded |OBJECT-IDENTIFIER L | BRRT IV TICEREIRELECEETR
accessible Ld
ok Ping BERERTE - 7 IV— TRETIEE LIBER
46 |1.3.6.1.4.1.20440.4.1.6.18  |trapPatliteGroupAlarmRemoved |OBJECT-IDENTIFIER|_ " . WRITIW—THEEDSER LT EARL
EXRS
47 [1.3.6.1.4.1.20440.4.1.6.19 |trapPatliteMailFilterMatch ~ |OBJECT-IDENTIFIER gggessible A=A Lfc T EERLET,
not- PLC BHFHAOR Y FORMGRERSERL
48 [1.3.6.1.4.1.20440.4.1.7.1 simpPatternNum INTEGER({1..16} accessible | £ (1~16)
49 [1.3.6.1.4.1.20440.4.1.7.2  |pingPatternNum INTEGER({1..24} gggessible Ping BSfRRESZRLE T, (1~24)
) not- == L1z TRAP O TRAP =R EBSET
50 [1.3.6.1.4.1.20440.4.1.7.3  |trapReceivedPatternNum  |INTEGER{1..16} accessible | LET. (1~16)
not- SNMP BifR (RHEEBURED) NROBEFH
51 [1.3.6.1.4.1.20440.4.1.7.4 snmpGetMatchPatternNum INTEGER({1..20} accessible | EZESHE TR LET, (1~20)
not- SNMP B518 (Z{bREH]) XROBERZES
52 |1.3.6.1.4.1.20440.4.1.7.5 snmpGetChangePatternNum  |INTEGER({1..5} accessible | 2% R LET. (1~5)
. not- Ping 7 IL— TEERNRBE S ERLET,
53 |1.3.6.1.4.1.20440.4.1.7.6 pingGroupPatternNum INTEGER({1..3} accessible |(1~3)
- not- A — ) VIEHEERREESEZ R LT T,
54 (1.3.6.1.4.1.20440.4.1.7.7  |mailFilterNum INTEGER({1..20} accessible | (1-20)
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14.1. GNU GENERAL PUBLIC LICENSE

14.1.1.Version 1.0

GNU GENERAL PUBLIC LICENSE
Version 1, February 1989

Copyright (C) 1989 Free Software Foundation, Inc.
51 Franklin St, Fifth Floor, Boston, MA 02110-1301 USA

Everyone is permitted to copy and distribute verbatim copies of this license document, but
changing it is not allowed.

Preamble

The license agreements of most software companies try to keep users at the mercy of those
companies. By contrast, our General Public License is intended to guarantee your freedom to
share and change free software--to make sure the software is free for all its users. The General
Public License applies to the Free Software Foundation's software and to any other program
whose authors commit to using it. You can use it for your programs, too.

When we speak of free software, we are referring to freedom, not price. Specifically, the
General Public License is designed to make sure that you have the freedom to give away or
sell copies of free software, that you receive source code or can get it if you want it, that you
can change the software or use pieces of it in new free programs; and that you know you can
do these things.

To protect your rights, we need to make restrictions that forbid anyone to deny you these rights
or to ask you to surrender the rights. These restrictions translate to certain responsibilities for
you if you distribute copies of the software, or if you modify it.

For example, if you distribute copies of a such a program, whether gratis or for a fee, you must
give the recipients all the rights that you have. You must make sure that they, too, receive or
can get the source code. And you must tell them their rights.

We protect your rights with two steps: (1) copyright the software, and (2) offer you this license
which gives you legal permission to copy, distribute and/or modify the software.

Also, for each author's protection and ours, we want to make certain that everyone understands
that there is no warranty for this free software. If the software is modified by someone else and
passed on, we want its recipients to know that what they have is not the original, so that any
problems introduced by others will not reflect on the original authors' reputations.

The precise terms and conditions for copying, distribution and modification follow.
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GNU GENERAL PUBLIC LICENSE
TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License Agreement applies to any program or other work which contains a notice placed
by the copyright holder saying it may be distributed under the terms of this General Public
License. The "Program", below, refers to any such program or work, and a "work based on
the Program" means either the Program or any work containing the Program or a portion of
it, either verbatim or with modifications. Each licensee is addressed as "you".

1. You may copy and distribute verbatim copies of the Program's source code as you receive
it, in any medium, provided that you conspicuously and appropriately publish on each copy
an appropriate copyright notice and disclaimer of warranty; keep intact all the notices that
refer to this General Public License and to the absence of any warranty; and give any other
recipients of the Program a copy of this General Public License along with the Program. You
may charge a fee for the physical act of transferring a copy.

2. You may modify your copy or copies of the Program or any portion of it, and copy and
distribute such modifications under the terms of Paragraph 1 above, provided that you also
do the following:

a) cause the modified files to carry prominent notices stating that you changed the files and
the date of any change; and

b) cause the whole of any work that you distribute or publish, that in whole or in part contains
the Program or any part thereof, either with or without modifications, to be licensed at no
charge to all third parties under the terms of this General Public License (except that you
may choose to grant warranty protection to some or all third parties, at your option).

c) If the modified program normally reads commands interactively when run, you must cause
it, when started running for such interactive use in the simplest and most usual way, to
print or display an announcement including an appropriate copyright notice and a notice
that there is no warranty (or else, saying that you provide a warranty) and that users may
redistribute the program under these conditions, and telling the user how to view a copy of
this General Public License.

d) You may charge a fee for the physical act of transferring a copy, and you may at your
option offer warranty protection in exchange for a fee.

Mere aggregation of another independent work with the Program (or its derivative) on a volume
of a storage or distribution medium does not bring the other work under the scope of these
terms.

3. You may copy and distribute the Program (or a portion or derivative of it, under Paragraph
2) in object code or executable form under the terms of Paragraphs 1 and 2 above provided
that you also do one of the following:

a) accompany it with the complete corresponding machine-readable source code, which
must be distributed under the terms of Paragraphs 1 and 2 above; or,

b) accompany it with a written offer, valid for at least three years, to give any third party free
(except for a nominal charge for the cost of distribution) a complete machine-readable
copy of the corresponding source code, to be distributed under the terms of Paragraphs 1
and 2 above; or,

c) accompany it with the information you received as to where the corresponding source

code may be obtained. (This alternative is allowed only for noncommercial distribution and
only if you received the program in object code or executable form alone.)
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Source code for a work means the preferred form of the work for making modifications to it. For
an executable file, complete source code means all the source code for all modules it contains;
but, as a special exception, it need not include source code for modules which are standard
libraries that accompany the operating system on which the executable file runs, or for standard
header files or definitions files that accompany that operating system.

4. You may not copy, modify, sublicense, distribute or transfer the Program except as expressly
provided under this General Public License. Any attempt otherwise to copy, modify,
sublicense, distribute or transfer the Program is void, and will automatically terminate your
rights to use the Program under this License. However, parties who have received copies, or
rights to use copies, from you under this General Public License will not have their licenses
terminated so long as such parties remain in full compliance.

5. By copying, distributing or modifying the Program (or any work based on the Program) you
indicate your acceptance of this license to do so, and all its terms and conditions.

6. Each time you redistribute the Program (or any work based on the Program), the recipient
automatically receives a license from the original licensor to copy, distribute or modify the
Program subject to these terms and conditions. You may not impose any further restrictions
on the recipients' exercise of the rights granted herein.

7. The Free Software Foundation may publish revised and/or new versions of the General
Public License from time to time. Such new versions will be similar in spirit to the present
version, but may differ in detail to address new problems or concerns.

Each version is given a distinguishing version number. If the Program specifies a version
number of the license which applies to it and "any later version", you have the option of
following the terms and conditions either of that version or of any later version published by the
Free Software Foundation. If the Program does not specify a version number of the license,
you may choose any version ever published by the Free Software Foundation.

8. If you wish to incorporate parts of the Program into other free programs whose distribution
conditions are different, write to the author to ask for permission. For software which is
copyrighted by the Free Software Foundation, write to the Free Software Foundation;
we sometimes make exceptions for this. Our decision will be guided by the two goals of
preserving the free status of all derivatives of our free software and of promoting the sharing
and reuse of software generally.

NO WARRANTY

9. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY
FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT
WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER
PARTIES PROVIDE THE PROGRAM "AS I1S" WITHOUT WARRANTY OF ANY KIND,
EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.
THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE PROGRAM IS
WITH YOU. SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST
OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

10.IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/
OR REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR
DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL
DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE THE PROGRAM
(INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING RENDERED
INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A FAILURE
OF THE PROGRAM TO OPERATE WITH ANY OTHER PROGRAMS), EVEN IF SUCH
HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES.
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END OF TERMS AND CONDITIONS
Appendix: How to Apply These Terms to Your New Programs

If you develop a new program, and you want it to be of the greatest possible use to humanity,
the best way to achieve this is to make it free software which everyone can redistribute and
change under these terms.

To do so, attach the following notices to the program. It is safest to attach them to the start of
each source file to most effectively convey the exclusion of warranty; and each file should have
at least the "copyright" line and a pointer to where the full notice is found.

<one line to give the program's name and a brief idea of what it does.>
Copyright (C) 19yy <name of author>

This program is free software; you can redistribute it and/or modify it under the terms of the
GNU General Public License as published by the Free Software Foundation; either version 1,
or (at your option) any later version.

This program is distributed in the hope that it will be useful, but WITHOUT ANY WARRANTY;
without even the implied warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR
PURPOSE. See the GNU General Public License for more details.

You should have received a copy of the GNU General Public License along with this program;
if not, write to the Free Software Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston MA
02110-1301 USA

Also add information on how to contact you by electronic and paper mail.

If the program is interactive, make it output a short notice like this when it starts in an interactive
mode:

Gnomovision version 69, Copyright (C) 19xx name of author Gnomovision comes with
ABSOLUTELY NO WARRANTY; for details type “show w'. This is free software, and you are
welcome to redistribute it under certain conditions; type “show c' for details.

The hypothetical commands “show w' and ‘show c' should show the appropriate parts of the
General Public License. Of course, the commands you use may be called something other than
‘show w' and "show c'; they could even be mouse-clicks or menu items--whatever suits your
program.

You should also get your employer (if you work as a programmer) or your school, if any, to sign
a "copyright disclaimer" for the program, if necessary. Here a sample; alter the names:

Yoyodyne, Inc., hereby disclaims all copyright interest in the program *Gnomovision' (a
program to direct compilers to make passes at assemblers) written by James Hacker.

<signature of Ty Coon>, 1 April 1989
Ty Coon, President of Vice

That's all there is to it!
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14.1.2.Version 2.0

GNU GENERAL PUBLIC LICENSE
Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc., 51 Franklin Street, Fifth Floor,
Boston, MA 02110-1301 USA

Everyone is permitted to copy and distribute verbatim copies of this license document, but
changing it is not allowed.

Preamble

The licenses for most software are designed to take away your freedom to share and change
it.By contrast, the GNU General Public License is intended to guarantee your freedom to share
and change free software--to make sure the software is free for all its users. This General
Public License applies to most of the Free Software Foundation's software and to any other
program whose authors commit to using it. (Some other Free Software Foundation software

is covered by the GNU Lesser General Public License instead.) You can apply it to your
programs, too.

When we speak of free software, we are referring to freedom, not price. Our General Public
Licenses are designed to make sure that you have the freedom to distribute copies of free
software (and charge for this service if you wish), that you receive source code or can get it if
you want it, that you can change the software or use pieces of it in new free programs; and that
you know you can do these things.

To protect your rights, we need to make restrictions that forbid anyone to deny you these rights
or to ask you to surrender the rights. These restrictions translate to certain responsibilities for
you if you distribute copies of the software, or if you modify it.

For example, if you distribute copies of such a program, whether gratis or for a fee, you must
give the recipients all the rights that you have. You must make sure that they, too, receive or
can get the source code. And you must show them these terms so they know their rights.

We protect your rights with two steps: (1) copyright the software, and (2) offer you this license
which gives you legal permission to copy, distribute and/or modify the software.

Also, for each author's protection and ours, we want to make certain that everyone understands
that there is no warranty for this free software. If the software is modified by someone else and
passed on, we want its recipients to know that what they have is not the original, so that any
problems introduced by others will not reflect on the original authors' reputations.

Finally, any free program is threatened constantly by software patents. We wish to avoid the
danger that redistributors of a free program will individually obtain patent licenses, in effect
making the program proprietary. To prevent this, we have made it clear that any patent must be
licensed for everyone's free use or not licensed at all.

The precise terms and conditions for copying, distribution and modification follow.
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GNU GENERAL PUBLIC LICENSE
TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License applies to any program or other work which contains a notice placed by the
copyright holder saying it may be distributed under the terms of this General Public License.
The "Program", below, refers to any such program or work, and a "work based on the
Program" means either the Program or any derivative work under copyright law: that is to
say, a work containing the Program or a portion of it, either verbatim or with modifications
and/or translated into another language. (Hereinafter, translation is included without limitation
in the term "modification".) Each licensee is addressed as "you".

Activities other than copying, distribution and modification are not covered by this License; they
are outside its scope. The act of running the Program is not restricted, and the output from the
Program is covered only if its contents constitute a work based on the Program (independent of

having been made by running the Program). Whether that is true depends on what the Program
does.

1. You may copy and distribute verbatim copies of the Program's source code as you receive
it, in any medium, provided that you conspicuously and appropriately publish on each copy
an appropriate copyright notice and disclaimer of warranty; keep intact all the notices that
refer to this License and to the absence of any warranty; and give any other recipients of the
Program a copy of this License along with the Program.

You may charge a fee for the physical act of transferring a copy, and you may at your option
offer warranty protection in exchange for a fee.

2. You may modify your copy or copies of the Program or any portion of it, thus forming a
work based on the Program, and copy and distribute such modifications or work under the
terms of Section 1 above, provided that you also meet all of these conditions:

a) You must cause the modified files to carry prominent notices stating that you changed the
files and the date of any change.

b) You must cause any work that you distribute or publish, that in whole or in part contains or
is derived from the Program or any part thereof, to be licensed as a whole at no charge to
all third parties under the terms of this License.

c) If the modified program normally reads commands interactively when run, you must
cause it, when started running for such interactive use in the most ordinary way, to print
or display an announcement including an appropriate copyright notice and a notice that
there is no warranty (or else, saying that you provide a warranty) and that users may
redistribute the program under these conditions, and telling the user how to view a copy
of this License. (Exception: if the Program itself is interactive but does not normally print
such an announcement, your work based on the Program is not required to print an
announcement.)

These requirements apply to the modified work as a whole. If identifiable sections of that

work are not derived from the Program, and can be reasonably considered independent and
separate works in themselves, then this License, and its terms, do not apply to those sections
when you distribute them as separate works. But when you distribute the same sections as part
of a whole which is a work based on the Program, the distribution of the whole must be on the
terms of this License, whose permissions for other licensees extend to the entire whole, and
thus to each and every part regardless of who wrote it.

Thus, it is not the intent of this section to claim rights or contest your rights to work written

entirely by you; rather, the intent is to exercise the right to control the distribution of derivative
or collective works based on the Program.
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In addition, mere aggregation of another work not based on the Program with the Program (or
with a work based on the Program) on a volume of a storage or distribution medium does not
bring the other work under the scope of this License.

3. You may copy and distribute the Program (or a work based on it, under Section 2) in object
code or executable form under the terms of Sections 1 and 2 above provided that you also
do one of the following:

a) Accompany it with the complete corresponding machine-readable source code, which
must be distributed under the terms of Sections 1 and 2 above on a medium customarily
used for software interchange; or,

b) Accompany it with a written offer, valid for at least three years, to give any third party,
for a charge no more than your cost of physically performing source distribution, a
complete machine-readable copy of the corresponding source code, to be distributed
under the terms of Sections 1 and 2 above on a medium customarily used for software
interchange;or,

c) Accompany it with the information you received as to the offer to distribute corresponding
source code. (This alternative is allowed only for noncommercial distribution and only if
you
received the program in object code or executable form with such an offer, in accord with
Subsection b above.)

The source code for a work means the preferred form of the work for making modifications to

it. For an executable work, complete source code means all the source code for all modules

it contains, plus any associated interface definition files, plus the scripts used to control
compilation and installation of the executable. However, as a special exception, the source
code distributed need not include anything that is normally distributed (in either source or binary
form) with the major components (compiler, kernel, and so on) of the operating system on
which the executable runs, unless that component itself accompanies the executable.

If distribution of executable or object code is made by offering access to copy from a designated
place, then offering equivalent access to copy the source code from the same place counts as
distribution of the source code, even though third parties are not compelled to copy the source
along with the object code.

4. You may not copy, modify, sublicense, or distribute the Program except as expressly
provided under this License. Any attempt otherwise to copy, modify, sublicense or distribute
the Program is void, and will automatically terminate your rights under this License.
However,parties who have received copies, or rights, from you under this License will not
have the irlicenses terminated so long as such parties remain in full compliance.

5. You are not required to accept this License, since you have not signed it. However, nothing
else grants you permission to modify or distribute the Program or its derivative works. These
actions are prohibited by law if you do not accept this License. Therefore, by modifying or
distributing the Program (or any work based on the Program), you indicate your acceptance
of this License to do so, and all its terms and conditions for copying, distributing or modifying
the Program or works based on it.

6. Each time you redistribute the Program (or any work based on the Program), the recipient
automatically receives a license from the original licensor to copy, distribute or modify the
Program subject to these terms and conditions. You may not impose any further restrictions
on the recipients' exercise of the rights granted herein. You are not responsible for enforcing
compliance by third parties to this License.
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7. If, as a consequence of a court judgment or allegation of patent infringement or for any
other reason (not limited to patent issues), conditions are imposed on you (whether by
court order, agreement or otherwise) that contradict the conditions of this License, they do
not excuse you from the conditions of this License. If you cannot distribute so as to satisfy
simultaneously your obligations under thisLicense and any other pertinent obligations, then
as a consequence you may not distribute the Program at all. For example, if a patent license
would not permit royalty-free redistribution of the Program by all those who receive copies
directly or indirectly through you, then the only way you could satisfy both it and this License
would be to refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under any particular
circumstance,the balance of the section is intended to apply and the section as a whole is
intended to apply in other circumstances.

It is not the purpose of this section to induce you to infringe any patents or other property right
claims or to contest validity of any such claims; this section has the sole purpose of protecting
the integrity of the free software distribution system, which is implemented by public license
practices. Many people have made generous contributions to the wide range of software
distributed through that system in reliance on consistent application of that system; it is up to
the author/donor to decide if he or she is willing to distribute software through any other system
and a licensee cannot impose that choice.

This section is intended to make thoroughly clear what is believed to be a consequence of the
rest of this License.

8. If the distribution and/or use of the Program is restricted in certain countries either by patents
or by copyrighted interfaces, the original copyright holder who places the Program under this
License may add an explicit geographical distribution limitation excluding those countries, so
that distribution is permitted only in or among countries not thus excluded. In such case, this
License incorporates the limitation as if written in the body of this License.

9. The Free Software Foundation may publish revised and/or new versions of the General
Public License from time to time. Such new versions will be similar in spirit to the
presentversion, but may differ in detail to address new problems or concerns.

Each version is given a distinguishing version number. If the Program specifies a
versionnumber of this License which applies to it and "any later version", you have the option
of following the terms and conditions either of that version or of any later version published
by the Free Software Foundation. If the Program does not specify a version number of this
License,you may choose any version ever published by the Free Software Foundation.

10. If you wish to incorporate parts of the Program into other free programs whose distribution
conditions are different, write to the author to ask for permission. For software which is
copyrighted by the Free Software Foundation, write to the Free Software Foundation;we
sometimes make exceptions for this. Our decision will be guided by the two goals of
preserving the free status of all derivatives of our free software and of promoting the sharing
and reuse of software generally.

NO WARRANTY

11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO
WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW.
EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/
OR OTHER PARTIES PROVIDE THE PROGRAM "AS I1S" WITHOUT WARRANTY OF ANY
KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. THE ENTIRE RISKAS TO THE QUALITY AND PERFORMANCE OF THE
PROGRAM IS WITH YOU. SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME
THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.
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12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN
WRITING WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY
MODIFY AND/OR REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE
TO YOU FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR
CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE
THE PROGRAM(INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING
RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR
A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER PROGRAMS), EVEN
IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES.

END OF TERMS AND CONDITIONS
How to Apply These Terms to Your New Programs

If you develop a new program, and you want it to be of the greatest possible use to the
public,the best way to achieve this is to make it free software which everyone can redistribute
and change under these terms.

To do so, attach the following notices to the program. It is safest to attach them to the start of
each source file to most effectively convey the exclusion of warranty; and each file should have
at least the "copyright" line and a pointer to where the full notice is found.

one line to give the program's name and a brief idea of what it does.>
Copyright (C) <year> <name of author>

This program is free software; you can redistribute it and/or modify it under the terms of the
GNU General Public License as published by the Free Software Foundation; either version 2
of the License, or (at your option) any later version.

This program is distributed in the hope that it will be useful, but WITHOUT ANY
WARRANTY;without even the implied warranty of MERCHANTABILITY or FITNESS FOR A
PARTICULAR PURPOSE. See the GNU General Public License for more details.

You should have received a copy of the GNU General Public License along with this
program;if not, write to the Free Software Foundation, Inc., 51 Franklin Street, Fifth Floor,
Boston, MA 02110-1301 USA.

Also add information on how to contact you by electronic and paper mail.

If the program is interactive, make it output a short notice like this when it starts in an interactive
mode:

Gnomovision version 69, Copyright (C) year name of author Gnomovision comes with
ABSOLUTELY NO WARRANTY; for details type “show w'. This is free software, and you are
welcome to redistribute it under certain conditions; type “show c' for details.

The hypothetical commands “show w' and “show c' should show the appropriate parts of the
General Public License. Of course, the commands you use may be called something other than
‘'show w' and "show c'; they could even be mouse-clicks or menu items--whatever suits your
program.

You should also get your employer (if you work as a programmer) or your school, if any, to sign
a "copyright disclaimer" for the program, if necessary. Here is a sample; alter the names:

Yoyodyne, Inc., hereby disclaims all copyright interest in the program “Gnomovision' (which
makes passes at compilers) written by James Hacker.

<signature of Ty Coon>, 1 April 1989
Ty Coon, President of Vice
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This General Public License does not permit incorporating your program into proprietary
programs. If your program is a subroutine library, you may consider it more useful to permit
linking proprietary applications with the library. If this is what you want to do, use the GNU
Lesser General Public License instead of this License.

14.1.3.Version 3.0

GNU GENERAL PUBLIC LICENSE
Version 3, 29 June 2007

Copyright (C) 2007 Free Software Foundation, Inc. <https://fsf.org/>
Everyone is permitted to copy and distribute verbatim copies of this license document, but
changing it is not allowed.

Preamble

The GNU General Public License is a free, copyleft license for software and other kinds of
works.

The licenses for most software and other practical works are designed to take away your
freedom to share and change the works. By contrast, the GNU General Public License is
intended to guarantee your freedom to share and change all versions of a program--to make
sure it remains free software for all its users. We, the Free Software Foundation, use the GNU
General Public License for most of our software; it applies also to any other work released this
way by its authors. You can apply it to your programs, too.

When we speak of free software, we are referring to freedom, not price. Our General Public
Licenses are designed to make sure that you have the freedom to distribute copies of free
software (and charge for them if you wish), that you receive source code or can get it if you
want it, that you can change the software or use pieces of it in new free programs, and that you
know you can do these things.

To protect your rights, we need to prevent others from denying you these rights or asking you to
surrender the rights. Therefore, you have certain responsibilities if you distribute copies of the
software, or if you modify it: responsibilities to respect the freedom of others.

For example, if you distribute copies of such a program, whether gratis or for a fee, you must
pass on to the recipients the same freedoms that you received. You must make sure that
they,too, receive or can get the source code. And you must show them these terms so they
know their rights.

Developers that use the GNU GPL protect your rights with two steps:
(1) assert copyright on the software, and (2) offer you this License giving you legal permission
to copy, distribute and/or modify it.

For the developers' and authors' protection, the GPL clearly explains that there is no warranty
for this free software. For both users' and authors' sake, the GPL requires that modified
versions be marked as changed, so that their problems will not be attributed erroneously to
authors of previous versions.

Some devices are designed to deny users access to install or run modified versions of the
software inside them, although the manufacturer can do so. This is fundamentally incompatible
with the aim of protecting users' freedom to change the software. The systematic pattern of
such abuse occurs in the area of products for individuals to use, which is precisely where it is
most unacceptable. Therefore, we have designed this version of the GPL to prohibit the practice
for those products. If such problems arise substantially in other domains, we stand ready to
extend this provision to those domains in future versions of the GPL, as needed to protect the
freedom of users.
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Finally, every program is threatened constantly by software patents. States should not allow
patents to restrict development and use of software on general-purpose computers, but in those
that do, we wish to avoid the special danger that patents applied to a free program could make
it effectively proprietary. To prevent this, the GPL assures that patents cannot be used to render
the program non-free.

The precise terms and conditions for copying, distribution and modification follow.

TERMS AND CONDITIONS
0. Definitions.
This License refers to version 3 of the GNU General Public License.

Copyright also means copyright-like laws that apply to other kinds of works, such as
semiconductor masks.

The Program refers to any copyrightable work licensed under this License. Each licensee is
addressed as "you". "Licensees" and "recipients" may be individuals or organizations.

To "modify" a work means to copy from or adapt all or part of the work in a fashion requiring
copyright permission, other than the making of an exact copy. The resulting work is called a
modified version of the earlier work or a work "based on" the earlier work.

A "covered work" means either the unmodified Program or a work based on the Program.

To "propagate" a work means to do anything with it that, without permission, would make you
directly or secondarily liable for infringement under applicable copyright law, except executing
it on a computer or modifying a private copy. Propagation includes copying,distribution (with or
without modification), making available to the public, and in some countries other activities as
well.

To "convey" a work means any kind of propagation that enables other parties to make or
receive copies. Mere interaction with a user through a computer network, with no transfer of a
copy, is not conveying.

An interactive user interface displays "Appropriate Legal Notices" to the extent that it includes a
convenient and prominently visible feature that (1) displays an appropriate copyright notice,and
(2) tells the user that there is no warranty for the work (except to the extent that warranties are
provided), that licensees may convey the work under this License, and how to view a copy of
this License. If the interface presents a list of user commands or options, such as a menu, a
prominent item in the list meets this criterion.

1. Source Code.

The "source code" for a work means the preferred form of the work for making modifications to
it. "Object code" means any non-source form of a work.

A "Standard Interface" means an interface that either is an official standard defined by a

recognized standards body, or, in the case of interfaces specified for a particular programming
language, one that is widely used among developers working in that language.
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The "System Libraries" of an executable work include anything, other than the work as a
whole, that (a) is included in the normal form of packaging a Major Component, but which is
not part of that Major Component, and (b) serves only to enable use of the work with that Major
Component, or to implement a Standard Interface for which an implementation is available to
the public in source code form. A "Major Component", in this context, means a major essential
component (kernel, window system, and so on) of the specific operating system (if any) on
which the executable work runs, or a compiler used to produce the work, or an object code
interpreter used to run it.

The "Corresponding Source" for a work in object code form means all the source code

needed to generate, install, and (for an executable work) run the object code and to modify
the work,including scripts to control those activities. However, it does not include the work's
System Libraries, or general-purpose tools or generally available free programs which

are use dunmodified in performing those activities but which are not part of the work. For
example,Corresponding Source includes interface definition files associated with source files
for the work, and the source code for shared libraries and dynamically linked subprograms that
the work is specifically designed to require, such as by intimate data communication or control
flow between those subprograms and other parts of the work.

The Corresponding Source need not include anything that users can regenerate automatically
from other parts of the Corresponding Source.

The Corresponding Source for a work in source code form is that same work.
2. Basic Permissions.

All rights granted under this License are granted for the term of copyright on the Program,

and are irrevocable provided the stated conditions are met. This License explicitly affirms your
unlimited permission to run the unmodified Program. The output from running a covered work
is covered by this License only if the output, given its content, constitutes a covered work. This
License acknowledges your rights of fair use or other equivalent, as provided by copyright law.

You may make, run and propagate covered works that you do not convey, without conditions
so long as your license otherwise remains in force. You may convey covered works to others
for the sole purpose of having them make modifications exclusively for you, or provide you

with facilities for running those works, provided that you comply with the terms of this License
in conveying all material for which you do not control copyright. Those thus making or running
the covered works for you must do so exclusively on your behalf, under your direction and
control,on terms that prohibit them from making any copies of your copyrighted material outside
their relationship with you.

Conveying under any other circumstances is permitted solely under the conditions stated
below. Sublicensing is not allowed; section 10 makes it unnecessary.

3. Protecting Users' Legal Rights From Anti-Circumvention Law.

No covered work shall be deemed part of an effective technological measure under any
applicable law fulfilling obligations under article 11 of the WIPO copyright treaty adopted on 20
December 1996, or similar laws prohibiting or restricting circumvention of such measures.

When you convey a covered work, you waive any legal power to forbid circumvention of
technological measures to the extent such circumvention is effected by exercising rights under
this License with respect to the covered work, and you disclaim any intention to limit operation
or modification of the work as a means of enforcing, against the work's users, your or third
parties' legal rights to forbid circumvention of technological measures.
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4. Conveying Verbatim Copies.

You may convey verbatim copies of the Program's source code as you receive it, in any
medium, provided that you conspicuously and appropriately publish on each copy an
appropriate copyright notice; keep intact all notices stating that this License and any
nonpermissive terms added in accord with section 7 apply to the code; keep intact all notices
of the absence of any warranty; and give all recipients a copy of this License along with the
Program.

You may charge any price or no price for each copy that you convey, and you may offer support
or warranty protection for a fee.

5. Conveying Modified Source Versions.

You may convey a work based on the Program, or the modifications to produce it from the
Program, in the form of source code under the terms of section 4, provided that you also meet
all of these conditions:

a) The work must carry prominent notices stating that you modified it, and giving a relevant
date.

b)The work must carry prominent notices stating that it is released under this License and any
conditions added under section 7. This requirement modifies the requirement in section 4 to
keep intact all notices.

c) You must license the entire work, as a whole, under this License to anyone who comes into
possession of a copy. This License will therefore apply, along with any applicable section
7 additional terms, to the whole of the work, and all its parts, regardless of how they are
packaged. This License gives no permission to license the work in any other way, but it does
not invalidate such permission if you have separately received it.

d) If the work has interactive user interfaces, each must display Appropriate Legal
Notices;however, if the Program has interactive interfaces that do not display Appropriate
Legal Notices, your work need not make them do so.

A compilation of a covered work with other separate and independent works, which are not by
their nature extensions of the covered work, and which are not combined with it such as to form
a larger program, in or on a volume of a storage or distribution medium, is called an aggregate
if the compilation and its resulting copyright are not used to limit the access or legal rights of the
compilation's users beyond what the individual works permit. Inclusion of a covered work in an
aggregate does not cause this License to apply to the other parts of the aggregate.

6. Conveying Non-Source Forms.

You may convey a covered work in object code form under the terms of sections 4 and
5,provided that you also convey the machine-readable Corresponding Source under the terms
of this License, in one of these ways:

a) Convey the object code in, or embodied in, a physical product (including a physical
distribution medium), accompanied by the Corresponding Source fixed on a durable physical
medium customarily used for software interchange.

b) Convey the object code in, or embodied in, a physical product (including a physical
distribution medium), accompanied by a written offer, valid for at least three years and valid
for as long as you offer spare parts or customer support for that product model, to give
anyone who possesses the object code either (1) a copy of the Corresponding Source for
all the software in the product that is covered by this License, on a durable physical medium
customarily used for software interchange, for a price no more than your reasonable cost
of physically performing this conveying of source, or (2) access to copy the Corresponding
Source from a network server at no charge.
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c) Convey individual copies of the object code with a copy of the written offer to
provide the Corresponding Source. This alternative is allowed only occasionally and
noncommercially,and only if you received the object code with such an offer, in accord with
subsection 6b.

d) Convey the object code by offering access from a designated place (gratis or for a
charge),and offer equivalent access to the Corresponding Source in the same way
through the same place at no further charge. You need not require recipients to copy the
Corresponding Source along with the object code. If the place to copy the object code is a
network server,the Corresponding Source may be on a different server (operated by you or a
third party)that supports equivalent copying facilities, provided you maintain clear directions
next to the object code saying where to find the Corresponding Source. Regardless of what
server hosts the Corresponding Source, you remain obligated to ensure that it is available
for as long as needed to satisfy these requirements.

e) Convey the object code using peer-to-peer transmission, provided you inform other peers
where the object code and Corresponding Source of the work are being offered to the
general public at no charge under subsection 6d.

A separable portion of the object code, whose source code is excluded from the Corresponding
Source as a System Library, need not be included in conveying the object code work.

A "User Product" is either (1) a "consumer product”, which means any tangible personal
property which is normally used for personal, family, or household purposes, or (2) anything
designed or sold for incorporation into a dwelling. In determining whether a product is a
consumer product, doubtful cases shall be resolved in favor of coverage. For a particular
product received by a particular user, "normally used" refers to a typical or common use of
that class of product, regardless of the status of the particular user or of the way in which the
particular user actually uses, or expects or is expected to use, the product. A product is a
consumer product regardless of whether the product has substantial commercial, industrial
or non-consumer uses, unless such uses represent the only significant mode of use of the
product.

Installation Information for a User Product means any methods, procedures, authorization keys,
or other information required to install and execute modified versions of a covered work in that
User Product from a modified version of its Corresponding Source. The information must suffice
to ensure that the continued functioning of the modified object code is in no case prevented or
interfered with solely because modification has been made.

If you convey an object code work under this section in, or with, or specifically for use in, a User
Product, and the conveying occurs as part of a transaction in which the right of possession and
use of the User Product is transferred to the recipient in perpetuity or for a fixed term (regardless
of how the transaction is characterized), the Corresponding Source conveyed under this section
must be accompanied by the Installation Information. But this requirement does not apply if
neither you nor any third party retains the ability to install modified object code on the User
Product (for example, the work has been installed in ROM).

The requirement to provide Installation Information does not include a requirement to continue
to provide support service, warranty, or updates for a work that has been modified or installed
by the recipient, or for the User Product in which it has been modified or installed. Access

to a network may be denied when the modification itself materially and adversely affects the
operation of the network or violates the rules and protocols for communication across the
network.

Corresponding Source conveyed, and Installation Information provided, in accord with this
section must be in a format that is publicly documented (and with an implementation available
to the public in source code form), and must require no special password or key for unpacking,
reading or copying.
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7. Additional Terms.

Additional permissions are terms that supplement the terms of this License by making
exceptions from one or more of its conditions. Additional permissions that are applicable to
the entire Program shall be treated as though they were included in this License, to the extent
that they are valid under applicable law. If additional permissions apply only to part of the
Program,that part may be used separately under those permissions, but the entire Program
remains governed by this License without regard to the additional permissions.

When you convey a copy of a covered work, you may at your option remove any additional
permissions from that copy, or from any part of it. (Additional permissions may be written to
require their own removal in certain cases when you modify the work.) You may place additional
permissions on material, added by you to a covered work, for which you have or can give
appropriate copyright permission.

Notwithstanding any other provision of this License, for material you add to a covered work,you
may (if authorized by the copyright holders of that material) supplement the terms of this
License with terms:

a) Disclaiming warranty or limiting liability differently from the terms of sections 15 and 16 of this
License; or

b) Requiring preservation of specified reasonable legal notices or author attributions in that
material or in the Appropriate Legal Notices displayed by works containing it; or

c) Prohibiting misrepresentation of the origin of that material, or requiring that modified versions
of such material be marked in reasonable ways as different from the original version; or

d) Limiting the use for publicity purposes of names of licensors or authors of the material; or

e) Declining to grant rights under trademark law for use of some trade names, trademarks, or
service marks; or

f) Requiring indemnification of licensors and authors of that material by anyone who conveys
the material (or modified versions of it) with contractual assumptions of liability to the
recipient, for any liability that these contractual assumptions directly impose on those
licensors and authors.

All other non-permissive additional terms are considered "further restrictions" within the
meaning of section 10. If the Program as you received it, or any part of it, contains a notice
stating that it is governed by this License along with a term that is a further restriction, you may
remove that term. If a license document contains a further restriction but permits relicensing or
conveying under this License, you may add to a covered work material governed by the terms
of that license document, provided that the further restriction does not survive such relicensing
or conveying.

If you add terms to a covered work in accord with this section, you must place, in the relevant
source files, a statement of the additional terms that apply to those files, or a notice indicating
where to find the applicable terms.

Additional terms, permissive or non-permissive, may be stated in the form of a separately
written license, or stated as exceptions; the above requirements apply either way.

8. Termination.
You may not propagate or modify a covered work except as expressly provided under this
License. Any attempt otherwise to propagate or modify it is void, and will automatically

terminate your rights under this License (including any patent licenses granted under the third
paragraph of section 11).
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However, if you cease all violation of this License, then your license from a particular copyright
holder is reinstated (a) provisionally, unless and until the copyright holder explicitly and finally
terminates your license, and (b) permanently, if the copyright holder fails to notify you of the
violation by some reasonable means prior to 60 days after the cessation.

Moreover, your license from a particular copyright holder is reinstated permanently if the
copyright holder notifies you of the violation by some reasonable means, this is the first
time you have received notice of violation of this License (for any work) from that copyright
holder,and you cure the violation prior to 30 days after your receipt of the notice.

Termination of your rights under this section does not terminate the licenses of parties who
have received copies or rights from you under this License. If your rights have been terminated
and not permanently reinstated, you do not qualify to receive new licenses for the same
material under section 10.

9. Acceptance Not Required for Having Copies.

You are not required to accept this License in order to receive or run a copy of the Program.
Ancillary propagation of a covered work occurring solely as a consequence of using peer-
topeer transmission to receive a copy likewise does not require acceptance. However,nothing
other than this License grants you permission to propagate or modify any covered work.
These actions infringe copyright if you do not accept this License. Therefore, by modifying or
propagating a covered work, you indicate your acceptance of this License to do so.

10. Automatic Licensing of Downstream Recipients.

Each time you convey a covered work, the recipient automatically receives a license from the
original licensors, to run, modify and propagate that work, subject to this License. You are not
responsible for enforcing compliance by third parties with this License.

An "entity transaction" is a transaction transferring control of an organization, or substantially
all assets of one, or subdividing an organization, or merging organizations. If propagation of

a covered work results from an entity transaction, each party to that transaction who receives
a copy of the work also receives whatever licenses to the work the party's predecessor in
interest had or could give under the previous paragraph, plus a right to possession of the
Corresponding Source of the work from the predecessor in interest, if the predecessor has it or
can get it with reasonable efforts.

You may not impose any further restrictions on the exercise of the rights granted or affirmed
under this License. For example, you may not impose a license fee, royalty, or other charge
for exercise of rights granted under this License, and you may not initiate litigation (including
across-claim or counterclaim in a lawsuit) alleging that any patent claim is infringed by
making,using, selling, offering for sale, or importing the Program or any portion of it.

11. Patents.

A "contributor" is a copyright holder who authorizes use under this License of the Program
or a work on which the Program is based. The work thus licensed is called the contributor's
contributor version.

A contributor's "essential patent claims" are all patent claims owned or controlled by the
contributor, whether already acquired or hereafter acquired, that would be infringed by some
manner, permitted by this License, of making, using, or selling its contributor version,but do
not include claims that would be infringed only as a consequence of further modification of the
contributor version. For purposes of this definition, "control" includes the right to grant patent
sublicenses in a manner consistent with the requirements of this License.

Each contributor grants you a non-exclusive, worldwide, royalty-free patent license under the
contributor's essential patent claims, to make, use, sell, offer for sale, import and otherwise
run,modify and propagate the contents of its contributor version.
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In the following three paragraphs, a "patent license" is any express agreement or
commitment,however denominated, not to enforce a patent (such as an express permission
to practice a patent or covenant not to sue for patent infringement). To "grant" such a patent
license to a party means to make such an agreement or commitment not to enforce a patent
against the party.

If you convey a covered work, knowingly relying on a patent license, and the Corresponding
Source of the work is not available for anyone to copy, free of charge and under the terms of
this License, through a publicly available network server or other readily accessible means,then
you must either (1) cause the Corresponding Source to be so available, or (2) arrange to
deprive yourself of the benefit of the patent license for this particular work, or (3) arrange,in

a manner consistent with the requirements of this License, to extend the patent license to
downstream recipients. "Knowingly relying" means you have actual knowledge that, but for

the patent license, your conveying the covered work in a country, or your recipient's use of the
covered work in a country, would infringe one or more identifiable patents in that country that
you have reason to believe are valid.

If, pursuant to or in connection with a single transaction or arrangement, you convey, or
propagate by procuring conveyance of, a covered work, and grant a patent license to some of
the parties receiving the covered work authorizing them to use, propagate, modify or convey a
specific copy of the covered work, then the patent license you grant is automatically extended
to all recipients of the covered work and works based on it.

A patent license is "discriminatory" if it does not include within the scope of its
coverage,prohibits the exercise of, or is conditioned on the non-exercise of one or more of the
rights that are specifically granted under this License. You may not convey a covered work

if you are a party to an arrangement with a third party that is in the business of distributing
software, under which you make payment to the third party based on the extent of your activity
of conveying the work, and under which the third party grants, to any of the parties who would
receive the covered work from you, a discriminatory patent license (a) in connection with copies
of the covered work conveyed by you (or copies made from those copies), or (b) primarily for
and in connection with specific products or compilations that contain the covered work, unless
you entered into that arrangement, or that patent license was granted, prior to 28 March 2007.

Nothing in this License shall be construed as excluding or limiting any implied license or
otherdefenses to infringement that may otherwise be available to you under applicable patent
law.

12. No Surrender of Others' Freedom.

If conditions are imposed on you (whether by court order, agreement or otherwise) that
contradict the conditions of this License, they do not excuse you from the conditions of this
License. If you cannot convey a covered work so as to satisfy simultaneously your obligation
sunder this License and any other pertinent obligations, then as a consequence you may not
convey it at all. For example, if you agree to terms that obligate you to collect a royalty for
further conveying from those to whom you convey the Program, the only way you could satisfy
both those terms and this License would be to refrain entirely from conveying the Program.

13. Use with the GNU Affero General Public License.

Notwithstanding any other provision of this License, you have permission to link or combine any
covered work with a work licensed under version 3 of the GNU Affero General Public License
into a single combined work, and to convey the resulting work. The terms of this License will
continue to apply to the part which is the covered work, but the special requirements of the
GNU Affero General Public License, section 13, concerning interaction through a network will
apply to the combination as such.
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14. Revised Versions of this License.

The Free Software Foundation may publish revised and/or new versions of the GNU General
Public License from time to time. Such new versions will be similar in spirit to the present
version, but may differ in detail to address new problems or concerns.

Each version is given a distinguishing version number. If the Program specifies that a certain
numbered version of the GNU General Public License "or any later version" applies to it, you
have the option of following the terms and conditions either of that numbered version or of
any later version published by the Free Software Foundation. If the Program does not specify
a version number of the GNU General Public License, you may choose any version ever
published by the Free Software Foundation.

If the Program specifies that a proxy can decide which future versions of the GNU General
Public License can be used, that proxy's public statement of acceptance of a version
permanently authorizes you to choose that version for the Program.

Later license versions may give you additional or different permissions. However, no addition
alobligations are imposed on any author or copyright holder as a result of your choosing to
follow a later version.

15. Disclaimer of Warranty.

THERE IS NO WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED BY
APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT
HOLDERS AND/OR OTHER PARTIES PROVIDE THE PROGRAM "AS IS" WITHOUT
WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. THE ENTIRE RISKAS TO THE QUALITY AND PERFORMANCE
OF THE PROGRAM IS WITH YOU. SHOULD THE PROGRAM PROVE DEFECTIVE, YOU
ASSUME THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

16. Limitation of Liability.

IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MODIFIES AND/

OR CONVEYS THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR
DAMAGES,INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL
DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING
BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR
LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO
OPERATE WITH ANY OTHER PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY
HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

17. Interpretation of Sections 15 and 16.
If the disclaimer of warranty and limitation of liability provided above cannot be given local
legal effect according to their terms, reviewing courts shall apply local law that most closely

approximates an absolute waiver of all civil liability in connection with the Program, unless a
warranty or assumption of liability accompanies a copy of the Program in return for a fee.
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END OF TERMS AND CONDITIONS
How to Apply These Terms to Your New Programs

If you develop a new program, and you want it to be of the greatest possible use to the
public,the best way to achieve this is to make it free software which everyone can redistribute
and change under these terms.

To do so, attach the following notices to the program. It is safest to attach them to the start of
each source file to most effectively state the exclusion of warranty; and each file should have at
least the "copyright" line and a pointer to where the full notice is found.

<one line to give the program's name and a brief idea of what it does.>
Copyright (C) <year> <name of author>

This program is free software: you can redistribute it and/or modify it under the terms of the
GNU General Public License as published by the Free Software Foundation, either version 3
of the License, or (at your option) any later version.

This program is distributed in the hope that it will be useful, but WITHOUT ANY
WARRANTY;without even the implied warranty of MERCHANTABILITY or FITNESS FOR A
PARTICULAR PURPOSE. See the GNU General Public License for more details.

You should have received a copy of the GNU General Public License along with this program.
If not, see <https://www.gnu.org/licenses/>.

Also add information on how to contact you by electronic and paper mail.

If the program does terminal interaction, make it output a short notice like this when it starts in
an interactive mode:

<program> Copyright (C) <year> <name of author>

This program comes with ABSOLUTELY NO WARRANTY; for details type ‘'show w'. This is
free software, and you are welcome to redistribute it under certain conditions; type "show c'
for details.

The hypothetical commands “show w' and ‘show c' should show the appropriate parts of the
General Public License. Of course, your program's commands might be different; for a GUI
interface, you would use an "about box".

You should also get your employer (if you work as a programmer) or school, if any, to sign a
copyright disclaimer for the program, if necessary. For more information on this, and how to
apply and follow the GNU GPL, see <https://www.gnu.org/licenses/>.

The GNU General Public License does not permit incorporating your program into proprietary
programs. If your program is a subroutine library, you may consider it more useful to permit
linking proprietary applications with the library. If this is what you want to do, use the GNU
Lesser General Public License instead of this License. But first, please read <https://www.gnu.
org/licenses/why-not-Igpl.htmI>.
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14.2. GNU LIBRARY GENERAL PUBLIC LICENSE

14.2.1.Version 2.1

GNU LESSER GENERAL PUBLIC LICENSE
Version 2.1, February 1999

Copyright (C) 1991, 1999 Free Software Foundation, Inc.

51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA

Everyone is permitted to copy and distribute verbatim copies of this license document, but
changing it is not allowed.

[This is the first released version of the Lesser GPL. It also counts as the successor of the GNU
Library Public License, version 2, hence the version number 2.1.]

Preamble

The licenses for most software are designed to take away your freedom to share and change
it. By contrast, the GNU General Public Licenses are intended to guarantee your freedom to
share and change free software--to make sure the software is free for all its users.

This license, the Lesser General Public License, applies to some specially designated software
packages--typically libraries--of the Free Software Foundation and other authors who decide

to use it. You can use it too, but we suggest you first think carefully about whether this license
orthe or dinary General Public License is the better strategy to use in any particular case,
based on the explanations below.

When we speak of free software, we are referring to freedom of use, not price. Our General
Public Licenses are designed to make sure that you have the freedom to distribute copies of
free software (and charge for this service if you wish); that you receive source code or can get
it if you want it; that you can change the software and use pieces of it in new free programs;and
that you are informed that you can do these things.

To protect your rights, we need to make restrictions that forbid distributors to deny you
these rights or to ask you to surrender these rights. These restrictions translate to certain
responsibilities for you if you distribute copies of the library or if you modify it.

For example, if you distribute copies of the library, whether gratis or for a fee, you must give the
recipients all the rights that we gave you. You must make sure that they, too, receive or can get
the source code. If you link other code with the library, you must provide complete object files to
the recipients, so that they can relink them with the library after making changes to the library
and recompiling it. And you must show them these terms so they know their rights.

We protect your rights with a two-step method: (1) we copyright the library, and (2) we offer you
this license, which gives you legal permission to copy, distribute and/or modify the library.

To protect each distributor, we want to make it very clear that there is no warranty for the free
library. Also, if the library is modified by someone else and passed on, the recipients should
know that what they have is not the original version, so that the original author's reputation will
not be affected by problems that might be introduced by others.

Finally, software patents pose a constant threat to the existence of any free program. We wishto
make sure that a company cannot effectively restrict the users of a free program by obtaining a
restrictive license from a patent holder. Therefore, we insist that any patent license obtained for
a version of the library must be consistent with the full freedom of use specified in this license.
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Most GNU software, including some libraries, is covered by the ordinary GNU General Public
License. This license, the GNU Lesser General Public License, applies to certain designated
libraries, and is quite different from the ordinary General Public License. We use this license for
certain libraries in order to permit linking those libraries into non-free programs.

When a program is linked with a library, whether statically or using a shared library, the
combination of the two is legally speaking a combined work, a derivative of the original
library. The ordinary General Public License therefore permits such linking only if the entire
combination fits its criteria of freedom. The Lesser General Public License permits more lax
criteria for linking other code with the library.

We call this license the "Lesser" General Public License because it does Less to protect the
user's freedom than the ordinary General Public License. It also provides other free software
developers Less of an advantage over competing non-free programs. These disadvantages are
the reason we use the ordinary General Public License for many libraries. However, the Lesser
license provides advantages in certain special circumstances.

For example, on rare occasions, there may be a special need to encourage the widest possible
use of a certain library, so that it becomes a de-facto standard. To achieve this, non-free
programs must be allowed to use the library. A more frequent case is that a free library does the
same job as widely used non-free libraries. In this case, there is little to gain by limiting the free
library to free software only, so we use the Lesser General Public License.

In other cases, permission to use a particular library in non-free programs enables a greater
number of people to use a large body of free software. For example, permission to use the
GNU C Library in non-free programs enables many more people to use the whole GNU
operating system, as well as its variant, the GNU/Linux operating system.

Although the Lesser General Public License is Less protective of the users' freedom, it does
ensure that the user of a program that is linked with the Library has the freedom and the
wherewithal to run that program using a modified version of the Library.

The precise terms and conditions for copying, distribution and modification follow. Pay close
attention to the difference between a "work based on the library" and a "work that uses the
library". The former contains code derived from the library, whereas the latter must be combined
with the library in order to run.

GNU LESSER GENERAL PUBLIC LICENSE
TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License Agreement applies to any software library or other program which contains a
notice placed by the copyright holder or other authorized party saying it may be distributed
under the terms of this Lesser General Public License (also called "this License").Each
licensee is addressed as "you".

A "library" means a collection of software functions and/or data prepared so as to be
conveniently linked with application programs (which use some of those functions and data) to
form executables.

The "Library", below, refers to any such software library or work which has been distributed
under these terms. A "work based on the Library" means either the Library or any derivative
work under copyright law: that is to say, a work containing the Library or a portion of it, either
verbatim or with modifications and/or translated straightforwardly into another language.
(Hereinafter, translation is included without limitation in the term "modification”.)

Source code for a work means the preferred form of the work for making modifications to

it. For a library, complete source code means all the source code for all modules it contains,plus
any associated interface definition files, plus the scripts used to control compilation and
installation of the library.
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Activities other than copying, distribution and modification are not covered by this License;they
are outside its scope. The act of running a program using the Library is not restricted,and output
from such a program is covered only if its contents constitute a work based on the Library
(independent of the use of the Library in a tool for writing it). Whether that is true depends on
what the Library does and what the program that uses the Library does.

1. You may copy and distribute verbatim copies of the Library's complete source code as you
receive it, in any medium, provided that you conspicuously and appropriately publish on
each copy an appropriate copyright notice and disclaimer of warranty; keep intact all the
notices that refer to this License and to the absence of any warranty; and distribute a copy of
this License along with the Library.

You may charge a fee for the physical act of transferring a copy, and you may at your option
offer warranty protection in exchange for a fee.

2. You may modify your copy or copies of the Library or any portion of it, thus forming a work
based on the Library, and copy and distribute such modifications or work under the terms of
Section 1 above, provided that you also meet all of these conditions:

a) The modified work must itself be a software library.

b) You must cause the files modified to carry prominent notices stating that you changed the
files and the date of any change.

c) You must cause the whole of the work to be licensed at no charge to all third parties under
the terms of this License.

d) If a facility in the modified Library refers to a function or a table of data to be supplied by
an application program that uses the facility, other than as an argument passed when the
facility is invoked, then you must make a good faith effort to ensure that, in the event an
application does not supply such function or table, the facility still operates, and performs
whatever part of its purpose remains meaningful.(For example, a function in a library
to compute square roots has a purpose that is entirely well-defined independent of the
application. Therefore, Subsection 2d requires that any application-supplied function
or table used by this function must be optional: if the application does not supply it, the
square root function must still compute square roots.)

These requirements apply to the modified work as a whole. If identifiable sections of that work
are not derived from the Library, and can be reasonably considered independent and separate
works in themselves, then this License, and its terms, do not apply to those sections when you
distribute them as separate works. But when you distribute the same sections as part of awhole
which is a work based on the Library, the distribution of the whole must be on the terms of this
License, whose permissions for other licensees extend to the entire whole, and thus to each
and every part regardless of who wrote it.

Thus, it is not the intent of this section to claim rights or contest your rights to work written
entirely by you; rather, the intent is to exercise the right to control the distribution of derivative
or collective works based on the Library.

In addition, mere aggregation of another work not based on the Library with the Library (or with
a work based on the Library) on a volume of a storage or distribution medium does not bring
the other work under the scope of this License.

3. You may opt to apply the terms of the ordinary GNU General Public License instead of this
License to a given copy of the Library. To do this, you must alter all the notices that refer to
this License, so that they refer to the ordinary GNU General Public License, version 2,instead
of to this License. (If a newer version than version 2 of the ordinary GNU General Public
License has appeared, then you can specify that version instead if you wish.) Do not make
any other change in these notices.
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Once this change is made in a given copy, it is irreversible for that copy, so the ordinary GNU
General Public License applies to all subsequent copies and derivative works made from that

copy.

This option is useful when you wish to copy part of the code of the Library into a program that is
not a library.

4. You may copy and distribute the Library (or a portion or derivative of it, under Section 2) in
object code or executable form under the terms of Sections 1 and 2 above provided that you
accompany it with the complete corresponding machine-readable source code, which must
be distributed under the terms of Sections 1 and 2 above on a medium customarily used for
software interchange.

If distribution of object code is made by offering access to copy from a designated place,then
offering equivalent access to copy the source code from the same place satisfies the
requirement to distribute the source code, even though third parties are not compelled to copy
the source along with the object code.

5. A program that contains no derivative of any portion of the Library, but is designed to work
with the Library by being compiled or linked with it, is called a "work that uses the Library".
Such a work, in isolation, is not a derivative work of the Library, and therefore falls outside
the scope of this License.

However, linking a "work that uses the Library" with the Library creates an executable that is a
derivative of the Library (because it contains portions of the Library), rather than a "work that
uses the library". The executable is therefore covered by this License. Section 6 states terms
for distribution of such executables.

When a "work that uses the Library" uses material from a header file that is part of the
Library,the object code for the work may be a derivative work of the Library even though the
source code is not. Whether this is true is especially significant if the work can be linked without
the Library, or if the work is itself a library. The threshold for this to be true is not precisely
defined by law.

If such an object file uses only numerical parameters, data structure layouts and accessors,and
small macros and small inline functions (ten lines or less in length), then the use of the object
file is unrestricted, regardless of whether it is legally a derivative work. (Executables containing
this object code plus portions of the Library will still fall under Section 6.)

Otherwise, if the work is a derivative of the Library, you may distribute the object code for the
work under the terms of Section 6. Any executables containing that work also fall under Section
6, whether or not they are linked directly with the Library itself.

6. As an exception to the Sections above, you may also combine or link a "work that uses the
Library" with the Library to produce a work containing portions of the Library, and distribute
that work under terms of your choice, provided that the terms permit modification of the work
for the customer's own use and reverse engineering for debugging such modifications.

You must give prominent notice with each copy of the work that the Library is used in it and that
the Library and its use are covered by this License. You must supply a copy of this License. If
the work during execution displays copyright notices, you must include the copyright notice for
the Library among them, as well as a reference directing the user to the copy of this License.
Also, you must do one of these things:
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a) Accompany the work with the complete corresponding machine-readable source code for
the Library including whatever changes were used in the work (which must be distributed
under Sections 1 and 2 above); and, if the work is an executable linked with the
Library,with the complete machine-readable "work that uses the Library", as object code
and/or source code, so that the user can modify the Library and then relink to produce
a modified executable containing the modified Library. (It is understood that the user
who changes the contents of definitions files in the Library will not necessarily be able to
recompile the application to use the modified definitions.)

b)Use a suitable shared library mechanism for linking with the Library. A suitable mechanism
is one that (1) uses at run time a copy of the library already present on the user's
computer system, rather than copying library functions into the executable, and (2)will
operate properly with a modified version of the library, if the user installs one, as long as
the modified version is interface-compatible with the version that the work was made with.

c) Accompany the work with a written offer, valid for at least three years, to give the same
user the materials specified in Subsection 6a, above, for a charge no more than the cost
of performing this distribution.

d) If distribution of the work is made by offering access to copy from a designated place, offer
equivalent access to copy the above specified materials from the same place.

e) Verify that the user has already received a copy of these materials or that you have
already sent this user a copy.

For an executable, the required form of the "work that uses the Library" must include any data
and utility programs needed for reproducing the executable from it. However, as a special
exception, the materials to be distributed need not include anything that is normally distributed
(in either source or binary form) with the major components (compiler, kernel, and so on) of the
operating system on which the executable runs, unless that component itself accompanies the
executable.

It may happen that this requirement contradicts the license restrictions of other proprietary
libraries that do not normally accompany the operating system. Such a contradiction means
you cannot use both them and the Library together in an executable that you distribute.

7. You may place library facilities that are a work based on the Library side-by-side in a single
library together with other library facilities not covered by this License, and distribute such
a combined library, provided that the separate distribution of the work based on the Library
and of the other library facilities is otherwise permitted, and provided that you do these two
things:

a) Accompany the combined library with a copy of the same work based on the
Library,uncombined with any other library facilities. This must be distributed under the
terms ofthe Sections above.

b) Give prominent notice with the combined library of the fact that part of it is a work based
on the Library, and explaining where to find the accompanying uncombined form of the
same work.

8. You may not copy, modify, sublicense, link with, or distribute the Library except as expressly
provided under this License. Any attempt otherwise to copy, modify, sublicense, link with, or
distribute the Library is void, and will automatically terminate your rights under this License.
However, parties who have received copies, or rights, from you under this License will not
have their licenses terminated so long as such parties remain in full compliance.
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9. You are not required to accept this License, since you have not signed it. However, nothing
else grants you permission to modify or distribute the Library or its derivative works. The
seactions are prohibited by law if you do not accept this License. Therefore, by modifying or
distributing the Library (or any work based on the Library), you indicate your acceptance of
this License to do so, and all its terms and conditions for copying, distributing or modifying
the Library or works based on it.

10. Each time you redistribute the Library (or any work based on the Library), the recipient
automatically receives a license from the original licensor to copy, distribute, link with or
modify the Library subject to these terms and conditions. You may not impose any further
restrictions on the recipients' exercise of the rights granted herein. You are not responsible
for enforcing compliance by third parties with this License.

11. If, as a consequence of a court judgment or allegation of patent infringement or for any
other reason (not limited to patent issues), conditions are imposed on you (whether by
court order, agreement or otherwise) that contradict the conditions of this License, they do
not excuse you from the conditions of this License. If you cannot distribute so as to satisfy
simultaneously your obligations under this License and any other pertinent obligations, then
as a consequence you may not distribute the Library at all. For example, if a patent license
would not permit royalty-free redistribution of the Library by all those who receive copies
directly or indirectly through you, then the only way you could satisfy both it and this License
would be to refrain entirely from distribution of the Library.

If any portion of this section is held invalid or unenforceable under any particular
circumstance,the balance of the section is intended to apply, and the section as a whole is
intended to apply in other circumstances.

It is not the purpose of this section to induce you to infringe any patents or other property right
claims or to contest validity of any such claims; this section has the sole purpose of protecting
the integrity of the free software distribution system which is implemented by public license
practices. Many people have made generous contributions to the wide range of software
distributed through that system in reliance on consistent application of that system; it is up to
the author/donor to decide if he or she is willing to distribute software through any other system
and a licensee cannot impose that choice.

This section is intended to make thoroughly clear what is believed to be a consequence of the
rest of this License.

12. If the distribution and/or use of the Library is restricted in certain countries either by patents
or by copyrighted interfaces, the original copyright holder who places the Library under this
License may add an explicit geographical distribution limitation excluding those countries, so
that distribution is permitted only in or among countries not thus excluded. In such case, this
License incorporates the limitation as if written in the body of this License.

13.The Free Software Foundation may publish revised and/or new versions of the Lesser
General Public License from time to time. Such new versions will be similar in spirit to the
present version, but may differ in detail to address new problems or concerns.

Each version is given a distinguishing version number. If the Library specifies a version number
of this License which applies to it and "any later version", you have the option of following the
terms and conditions either of that version or of any later version published by the FreeSoftw
are Foundation. If the Library does not specify a license version number, you may choose any
version ever published by the Free Software Foundation.

14. If you wish to incorporate parts of the Library into other free programs whose distribution
conditions are incompatible with these, write to the author to ask for permission. Forsoftw
are which is copyrighted by the Free Software Foundation, write to the Free Software
Foundation; we sometimes make exceptions for this. Our decision will be guided by the two
goals of preserving the free status of all derivatives of our free software and of promoting the
sharing and reuse of software generally.
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NO WARRANTY

15. BECAUSE THE LIBRARY IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY
FOR THE LIBRARY, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT
WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER
PARTIES PROVIDE THE LIBRARY "AS IS" WITHOUT WARRANTY OF ANY KIND,EITHER
EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.
THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE LIBRARY IS
WITH YOU. SHOULD THE LIBRARY PROVE DEFECTIVE, YOU ASSUME THE COST OF
ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

16. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND /
OR REDISTRIBUTE THE LIBRARY AS PERMITTED ABOVE, BE LIABLE TO YOU FOR
DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL
DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE THE LIBRARY (INCLUDING
BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR
LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A FAILURE OF THE LIBRARY TO
OPERATE WITH ANY OTHER SOFTWARE), EVEN IF SUCH HOLDER OR OTHER PARTY
HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS
How to Apply These Terms to Your New Libraries

If you develop a new library, and you want it to be of the greatest possible use to the public, we
recommend making it free software that everyone can redistribute and change. You can do so

by permitting redistribution under these terms (or, alternatively, under the terms of the ordinary
General Public License).

To apply these terms, attach the following notices to the library. It is safest to attach them to
the start of each source file to most effectively convey the exclusion of warranty; and each file
should have at least the "copyright" line and a pointer to where the full notice is found.

<one line to give the library's name and a brief idea of what it does.>
Copyright (C) <year> <name of author>

This library is free software; you can redistribute it and/or modify it under the terms of the
GNU Lesser General Public License as published by the Free Software Foundation;
either version 2.1 of the License, or (at your option) any later version.

This library is distributed in the hope that it will be useful, but WITHOUT ANY
WARRANTY;without even the implied warranty of MERCHANTABILITY or FITNESS FOR A
PARTICULAR PURPOSE. See the GNU Lesser General Public License for more details.

You should have received a copy of the GNU Lesser General Public License along with
this library; if not, write to the Free Software Foundation, Inc., 51 Franklin Street, Fifth
Floor,Boston, MA 02110-1301 USA

Also add information on how to contact you by electronic and paper mail.

You should also get your employer (if you work as a programmer) or your school, if any, to sign
a "copyright disclaimer" for the library, if necessary. Here is a sample; alter the names:

Yoyodyne, Inc., hereby disclaims all copyright interest in the library "Frob' (a library for
tweaking knobs) written by James Random Hacker.

<signature of Ty Coon>, 1 April 1990
Ty Coon, President of Vice

That's all there is to it!
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14.2.2 Version 3.0

GNU LESSER GENERAL PUBLIC LICENSE
Version 3, 29 June 2007

Copyright (C) 2007 Free Software Foundation, Inc. <https://fsf.org/>
Everyone is permitted to copy and distribute verbatim copies of this license document, but
changing it is not allowed.

This version of the GNU Lesser General Public License incorporates the terms and conditions
of version 3 of the GNU General Public License, supplemented by the additional permissions
listed below.

0. Additional Definitions.

As used herein, "this License" refers to version 3 of the GNU Lesser General Public
License,and the "GNU GPL" refers to version 3 of the GNU General Public License.

The Library refers to a covered work governed by this License, other than an Application or a
Combined Work as defined below.

An "Application" is any work that makes use of an interface provided by the Library, but which
is not otherwise based on the Library. Defining a subclass of a class defined by the Library is
deemed a mode of using an interface provided by the Library.

A "Combined Work" is a work produced by combining or linking an Application with the Library.
The particular version of the Library with which the Combined Work was made is also called the
Linked Version.

The "Minimal Corresponding Source" for a Combined Work means the Corresponding Source
for the Combined Work, excluding any source code for portions of the Combined Work
that,considered in isolation, are based on the Application, and not on the Linked Version.

The "Corresponding Application Code" for a Combined Work means the object code and/or
source code for the Application, including any data and utility programs needed for reproducing
the Combined Work from the Application, but excluding the System Libraries of the Combined
Work.

1. Exception to Section 3 of the GNU GPL.

You may convey a covered work under sections 3 and 4 of this License without being bound by
section 3 of the GNU GPL.

2. Conveying Modified Versions.
If you modify a copy of the Library, and, in your modifications, a facility refers to a function
or data to be supplied by an Application that uses the facility (other than as an argument
passedwhen the facility is invoked), then you may convey a copy of the modified version:
a) under this License, provided that you make a good faith effort to ensure that, in the event
an Application does not supply the function or data, the facility still operates, and performs
whatever part of its purpose remains meaningful, or

b) under the GNU GPL, with none of the additional permissions of this License applicable to
that copy.

3. Object Code Incorporating Material from Library Header Files.
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The object code form of an Application may incorporate material from a header file that is part
of the Library. You may convey such object code under terms of your choice, provided that,if
the incorporated material is not limited to numerical parameters, data structure layouts and
accessors, or small macros, inline functions and templates (ten or fewer lines in length), you do
both of the following:

a) Give prominent notice with each copy of the object code that the Library is used in it and
that the Library and its use are covered by this License.

b) Accompany the object code with a copy of the GNU GPL and this license document.
4. Combined Works.

You may convey a Combined Work under terms of your choice that, taken together, effectively
do not restrict modification of the portions of the Library contained in the Combined Work and
reverse engineering for debugging such modifications, if you also do each of the following:

a) Give prominent notice with each copy of the Combined Work that the Library is used in it
and that the Library and its use are covered by this License.

b) Accompany the Combined Work with a copy of the GNU GPL and this license document.

c) For a Combined Work that displays copyright notices during execution, include the
copyright notice for the Library among these notices, as well as a reference directing the
user to the copies of the GNU GPL and this license document.

d) Do one of the following:

0) Convey the Minimal Corresponding Source under the terms of this License, and the
Corresponding Application Code in a form suitable for, and under terms that permit,the
user to recombine or relink the Application with a modified version of the Linked
Version to produce a modified Combined Work, in the manner specified by section 6 of
the GNU GPL for conveying Corresponding Source.

1) Use a suitable shared library mechanism for linking with the Library. A
suitablemechanism is one that (a) uses at run time a copy of the Library already
present on the user's computer system, and (b) will operate properly with a modified
version of the Library that is interface-compatible with the Linked Version.

e) Provide Installation Information, but only if you would otherwise be required to provide
such information under section 6 of the GNU GPL, and only to the extent that such
information is necessary to install and execute a modified version of the Combined Work
produced by recombining or relinking the Application with a modified version of the Linked
Version. (If you use option 4d0, the Installation Information must accompany the Minimal
Corresponding Source and Corresponding Application Code. If you use option 4d1, you
must provide the Installation Information in the manner specified by section 6 of the GNU
GPL for conveying Corresponding Source.)

5. Combined Libraries.

You may place library facilities that are a work based on the Library side by side in a single
library together with other library facilities that are not Applications and are not covered by this
License, and convey such a combined library under terms of your choice, if you do both of the
following:

a) Accompany the combined library with a copy of the same work based on the

Library,uncombined with any other library facilities, conveyed under the terms of this
License.
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b) Give prominent notice with the combined library that part of it is a work based on the
Library, and explaining where to find the accompanying uncombined form of the same
work.

6. Revised Versions of the GNU Lesser General Public License.

The Free Software Foundation may publish revised and/or new versions of the GNU Lesser
General Public License from time to time. Such new versions will be similar in spirit to the
present version, but may differ in detail to address new problems or concerns.

Each version is given a distinguishing version number. If the Library as you received it
specifies that a certain numbered version of the GNU Lesser General Public License "or any
later version" applies to it, you have the option of following the terms and conditions either of
that published version or of any later version published by the Free Software Foundation. If
the Library as you received it does not specify a version number of the GNU Lesser General
Public License, you may choose any version of the GNU Lesser General Public License ever
published by the Free Software Foundation.

If the Library as you received it specifies that a proxy can decide whether future versions of the

GNU Lesser General Public License shall apply, that proxy's public statement of acceptance of
any version is permanent authorization for you to choose that version for the Library.
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14.3. BSD License

14.3.1. 2 -Clause

Redistribution and use in source and binary forms, with or without modification, are permitted
provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions
and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of
conditions and the following disclaimer in the documentation and/or other materials provided
with the distribution.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
AS IS AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO,
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY
OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

14.3.2. 3 -Clause

Redistribution and use in source and binary forms, with or without modification, are permitted
provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions
and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of
conditions and the following disclaimer in the documentation and/or other materials provided
with the distribution.

3. Neither the name of the copyright holder nor the names of its contributors may be used
to endorse or promote products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
AS IS AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO,
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY
OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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14.3.3.4 -Clause

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions
and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of
conditions and the following disclaimer in the documentation and/or other materials provided
with the distribution.

3. All advertising materials mentioning features or use of this software must display the
following acknowledgement:
This product includes software developed by the <organization>.

4. Neither the name of the <organization> nor the names of its contributors may be used
to endorse or promote products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY <COPYRIGHT HOLDER> "AS |S" AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL <COPYRIGHT HOLDER> BE LIABLE FOR ANY
DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING

IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.
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14.4. Python Software Foundation License

A. HISTORY OF THE SOFTWARE

Python was created in the early 1990s by Guido van Rossum at Stichting Mathematisch
Centrum (CWI, see http://www.cwi.nl) in the Netherlands as a successor of a language called
ABC. Guido remains Python's principal author, although it includes many contributions from
others.

In 1995, Guido continued his work on Python at the Corporation for National Research
Initiatives (CNRI, see http://www.cnri.reston.va.us) in Reston, Virginia where he released
several versions of the software.

In May 2000, Guido and the Python core development team moved to BeOpen.com to form the
BeOpen PythonLabs team. In October of the same year, the PythonLabs team moved to Digital
Creations, which became Zope Corporation. In 2001, the Python Software Foundation (PSF,
see https://www.python.org/psf/) was formed, a non-profit organization created specifically to
own Python-related Intellectual Property. Zope Corporation was a sponsoring member of the
PSF.

All Python releases are Open Source (see http://www.opensource.org for the Open Source
Definition). Historically, most, but not all, Python releases have also been GPL-compatible; the
table below summarizes the various releases.

Release Derived Year Owner GPL-
from compatible? (1)
0.9.0 thru 1.2 1991-1995 CWI yes
1.3 thru 1.5.2 1.2 1995-1999 CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com no
1.6.1 1.6 2001 CNRI yes (2)
2.1 2.0+1.6.1 2001 PSF no
2.0.1 2.0+1.6.1 2001 PSF yes
211 2.1+2.01 2001 PSF yes
21.2 2.1.1 2002 PSF yes
21.3 21.2 2002 PSF yes
2.2 and above 2.1.1 2001-now PSF yes

Footnotes:

(1) GPL-compatible doesn't mean that we're distributing Python under the GPL. All Python
licenses, unlike the GPL, let you distribute a modified version without making your changes
open source. The GPL-compatible licenses make it possible to combine Python with other
software that is released under the GPL; the others don't.

(2) According to Richard Stallman, 1.6.1 is not GPL-compatible, because its license has a
choice of law clause. According to CNRI, however, Stallman's lawyer has told CNRI's
lawyer that 1.6.1 is "not incompatible" with the GPL.

Thanks to the many outside volunteers who have worked under Guido's direction to make
these releases possible.
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B. TERMS AND CONDITIONS FOR ACCESSING OR OTHERWISE USING PYTHON

PYTHON SOFTWARE FOUNDATION LICENSE VERSION 2

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and the
Individual or Organization ("Licensee") accessing and otherwise using this software ("Python")
in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby grants Licensee
a nonexclusive, royalty-free, world-wide license to reproduce, analyze, test, perform and/or
display publicly, prepare derivative works, distribute, and otherwise use Python alone or in
any derivative version, provided, however, that PSF's License Agreement and PSF's notice
of copyright, i.e., "Copyright (c) 2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009,
2010, 2011, 2012, 2013, 2014, 2015, 2016, 2017 Python Software Foundation; All Rights
Reserved" are retained in Python alone or in any derivative version prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or incorporates Python
or any part thereof, and wants to make the derivative work available to others as provided
herein, then Licensee hereby agrees to include in any such work a brief summary of the
changes made to Python.

4. PSF is making Python available to Licensee on an "AS IS" basis. PSF MAKES NO
REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE
OR THAT THE USE OF PYTHON WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A
RESULT OF MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON, OR ANY
DERIVATIVE THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of its terms and
conditions.

7. Nothing in this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between PSF and Licensee. This License Agreement does not
grant permission to use PSF trademarks or trade name in a trademark sense to endorse or
promote products or services of Licensee, or any third party.

8. By copying, installing or otherwise using Python, Licensee agrees to be bound by the terms
and conditions of this License Agreement.

BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at 160
Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization ("Licensee")
accessing and otherwise using this software in source or binary form and its associated
documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement, BeOpen
hereby grants Licensee a non-exclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works, distribute, and
otherwise use the Software alone or in any derivative version, provided, however, that
the BeOpen Python License is retained in the Software, alone or in any derivative version
Python Software Foundation License prepared by Licensee.
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3. BeOpen is making the Software available to Licensee on an "AS IS" basis. BEOPEN
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY
OF EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY
REPRESENTATION OR WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY
PARTICULAR PURPOSE OR THAT THE USE OF THE SOFTWARE WILL NOT INFRINGE
ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE
SOFTWARE FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR
LOSS AS A RESULT OF USING, MODIFYING OR DISTRIBUTING THE SOFTWARE, OR
ANY DERIVATIVE THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of its terms and
conditions.

6. This License Agreement shall be governed by and interpreted in all respects by the law of the
State of California, excluding conflict of law provisions. Nothing in this License Agreement
shall be deemed to create any relationship of agency, partnership, or joint venture between
BeOpen and Licensee. This License Agreement does not grant permission to use BeOpen
trademarks or trade names in a trademark sense to endorse or promote products or services
of Licensee, or any third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions granted on
that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be bound by the
terms and conditions of this License Agreement.

CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research Initiatives,
having an office at 1895 Preston White Drive, Reston, VA 20191 ("CNRI"), and the Individual
or Organization ("Licensee") accessing and otherwise using Python 1.6.1 software in source
or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby grants Licensee
a nonexclusive, royalty-free, world-wide license to reproduce, analyze, test, perform and/
or display publicly, prepare derivative works, distribute, and otherwise use Python 1.6.1
alone or in any derivative version, provided, however, that CNRI's License Agreement and
CNRI's notice of copyright, i.e., "Copyright (c) 1995-2001 Corporation for National Research
Initiatives; All Rights Reserved" are retained in Python 1.6.1 alone or in any derivative
version prepared by Licensee. Alternately, in lieu of CNRI's License Agreement, Licensee
may substitute the following text (omitting the quotes): "Python 1.6.1 is made available
subject to the terms and conditions in CNRI's License Agreement. This Agreement together
with Python 1.6.1 may be located on the Internet using the following unique, persistent
identifier (known as a handle): 1895.22/1013. This Agreement may also be obtained from a
proxy server on the Internet using the following URL: http://hdl.handle.net/1895.22/1013".

3. In the event Licensee prepares a derivative work that is based on or incorporates Python 1.6.1
or any part thereof, and wants to make the derivative work available to others as provided
herein, then Licensee hereby agrees to include in any such work a brief summary of the
changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI MAKES NO
REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE
OR THAT THE USE OF PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

412



5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A
RESULT OF MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR
ANY DERIVATIVE THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of its terms and
conditions.

7. This License Agreement shall be governed by the federal intellectual property law of the
United States, including without limitation the federal copyright law, and, to the extent such
U.S. federal law does not apply, by the law of the Commonwealth of Virginia, excluding
Virginia's conflict of law provisions. Notwithstanding the foregoing, with regard to derivative
works based on Python 1.6.1 that incorporate non-separable material that was previously
distributed under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or with respect
to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in this License Agreement shall
be deemed to create any relationship of agency, partnership, or joint venture between CNRI
and Licensee. This License Agreement does not grant permission to use CNRI trademarks
or trade name in a trademark sense to endorse or promote products or services of Licensee,
or any third party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing or otherwise
using Python 1.6.1, Licensee agrees to be bound by the terms and conditions of this License
Agreement.

ACCEPT

CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright (c) 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The Netherlands. All
rights reserved.

Permission to use, copy, modify, and distribute this software and its documentation for any
purpose and without fee is hereby granted, provided that the above copyright notice appear in
all copies and that both that copyright notice and this permission notice appear in supporting
documentation, and that the name of Stichting Mathematisch Centrum or CWI not be used in
advertising or publicity pertaining to distribution of the software without specific, written prior
permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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14.5. OpenSSL License

LICENSE ISSUES

The OpenSSL toolkit stays under a double license, i.e. both the conditions of the OpenSSL
License and the original SSLeay license apply to the toolkit. See below for the actual license
texts. Actually both licenses are BSD-style Open Source licenses. In case of any license issues
related to OpenSSL please contact openssl-core@openssl.org.

OpenSSL License

Copyright (c) 1998-2018 The OpenSSL Project. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted
provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions
and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of
conditions and the following disclaimer in the documentation and/or other materials provided
with the distribution.

3. All advertising materials mentioning features or use of this software must display the
following acknowledgment: "This product includes software developed by the OpenSSL
Project for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project” must not be used to endorse or
promote products derived from this software without prior written permission. For written
permission, please contact openssl-core@openssl.org.

5. Products derived from this software may not be called "OpenSSL" nor may "OpenSSL"
appear in their names without prior written permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following acknowledgment:
This product includes software developed by the OpenSSL Project for use in the OpenSSL
Toolkit (http://www.openssl.org/)

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT AS IS" AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR ITS
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY
OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young (eay@cryptsoft.com). This
product includes software written by Tim Hudson (tih@cryptsoft.com).
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Original SSLeay License

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com) All rights reserved.

This package is an SSL implementation written by Eric Young (eay@cryptsoft.com). The
implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as the following conditions
are aheared to. The following conditions apply to all code found in this distribution, be it the
RC4, RSA, Ihash, DES, etc., code; not just the SSL code. The SSL documentation included
with this distribution is covered by the same copyright terms except that the holder is Tim
Hudson (tih@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in the code are not to be
removed. If this package is used in a product, Eric Young should be given attribution as the
author of the parts of the library used. This can be in the form of a textual message at program
startup or in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without modification, are permitted
provided that the following conditions are met:

1. Redistributions of source code must retain the copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of
conditions and the following disclaimer in the documentation and/or other materials provided
with the distribution.

3. All advertising materials mentioning features or use of this software must display the
following acknowledgement: "This product includes cryptographic software written by Eric
Young (eay@cryptsoft.com)" The word 'cryptographic' can be left out if the rouines from the
library being used are not cryptographic related :-).

4. If you include any Windows specific code (or a derivative thereof) from the apps directory
(application code) you must include an acknowledgement: "This product includes software
written by Tim Hudson (tjih@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG "AS IS" AND ANY EXPRESS OR
IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.
IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT,
INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING

IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

The licence and distribution terms for any publically available version or derivative of this code
cannot be changed. i.e. this code cannot simply be copied and put under another distribution
licence [including the GNU Public Licence.]
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14.6. Open Software License 3.0

Open Software License ("OSL") v. 3.0

This Open Software License (the "License") applies to any original work of authorship (the
Original Work) whose owner (the "Licensor") has placed the following licensing notice
adjacent to the copyright notice for the Original Work:

Licensed under the Open Software License version 3.0

1) Grant of Copyright License. Licensor grants You a worldwide, royalty-free, non-exclusive,
sublicensable license, for the duration of the copyright, to do the following:

a) to reproduce the Original Work in copies, either alone or as part of a collective work;

b) to translate, adapt, alter, transform, modify, or arrange the Original Work, thereby creating
derivative works ("Derivative Works") based upon the Original Work;

c) to distribute or communicate copies of the Original Work and Derivative Works to the
public, with the proviso that copies of Original Work or Derivative Works that You distribute
or communicate shall be licensed under this Open Software License;

d) to perform the Original Work publicly; and
e) to display the Original Work publicly.

2) Grant of Patent License. Licensor grants You a worldwide, royalty-free, non-exclusive,
sublicensable license, under patent claims owned or controlled by the Licensor that are
embodied in the Original Work as furnished by the Licensor, for the duration of the patents,
to make, use, sell, offer for sale, have made, and import the Original Work and Derivative
Works.

3) Grant of Source Code License. The term "Source Code" means the preferred form of the
Original Work for making modifications to it and all available documentation describing how
to modify the Original Work. Licensor agrees to provide a machine-readable copy of the
Source Code of the Original Work along with each copy of the Original Work that Licensor
distributes. Licensor reserves the right to satisfy this obligation by placing a machinereadable
copy of the Source Code in an information repository reasonably calculated to permit
inexpensive and convenient access by You for as long as Licensor continues to distribute the
Original Work.

4) Exclusions From License Grant. Neither the names of Licensor, nor the names of any
contributors to the Original Work, nor any of their trademarks or service marks, may be
used to endorse or promote products derived from this Original Work without express
prior permission of the Licensor. Except as expressly stated herein, nothing in this License
grants any license to Licensor's trademarks, copyrights, patents, trade secrets or any other
intellectual property. No patent license is granted to make, use, sell, offer for sale, have
made, or import embodiments of any patent claims other than the licensed claims defined
in Section 2. No license is granted to the trademarks of Licensor even if such marks are
included in the Original Work. Nothing in this License shall be interpreted to prohibit Licensor
from licensing under terms different from this License any Original Work that Licensor
otherwise would have a right to license.
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5) External Deployment. The term "External Deployment" means the use, distribution, or
communication of the Original Work or Derivative Works in any way such that the Original
Work or Derivative Works may be used by anyone other than You, whether those works are
distributed or communicated to those persons or made available as an application intended
for use over a network. As an express condition for the grants of license hereunder, You
must treat any External Deployment by You of the Original Work or a Derivative Work as a
distribution under section 1(c).

6) Attribution Rights. You must retain, in the Source Code of any Derivative Works that You
create, all copyright, patent, or trademark notices from the Source Code of the Original Work,
as well as any notices of licensing and any descriptive text identified therein as an Attribution
Notice. You must cause the Source Code for any Derivative Works that You create to carry
a prominent Attribution Notice reasonably calculated to inform recipients that You have
modified the Original Work.

7) Warranty of Provenance and Disclaimer of Warranty. Licensor warrants that the copyright
in and to the Original Work and the patent rights granted herein by Licensor are owned by
the Licensor or are sublicensed to You under the terms of this License with the permission
of the contributor(s) of those copyrights and patent rights. Except as expressly stated in the
immediately preceding sentence, the Original Work is provided under this License on an AS
IS BASIS and WITHOUT WARRANTY, either express or implied, including, without limitation,
the warranties of non-infringement, merchantability or fitness for a particular purpose.
THE ENTIRE RISK AS TO THE QUALITY OF THE ORIGINAL WORK IS WITH YOU. This
DISCLAIMER OF WARRANTY constitutes an essential part of this License. No license to the
Original Work is granted by this License except under this disclaimer.

8) Limitation of Liability. Under no circumstances and under no legal theory, whether in tort
(including negligence), contract, or otherwise, shall the Licensor be liable to anyone for any
indirect, special, incidental, or consequential damages of any character arising as a result
of this License or the use of the Original Work including, without limitation, damages for loss
of goodwill, work stoppage, computer failure or malfunction, or any and all other commercial
damages or losses. This limitation of liability shall not apply to the extent applicable law
prohibits such limitation.

9) Acceptance and Termination. If, at any time, You expressly assented to this License, that
assent indicates your clear and irrevocable acceptance of this License and all of its terms
and conditions. If You distribute or communicate copies of the Original Work or a Derivative
Work, You must make a reasonable effort under the circumstances to obtain the express
assent of recipients to the terms of this License. This License conditions your rights to
undertake the activities listed in Section 1, including your right to create Derivative Works
based upon the Original Work, and doing so without honoring these terms and conditions
is prohibited by copyright law and international treaty. Nothing in this License is intended to
affect copyright exceptions and limitations (including "fair use" or "fair dealing"). This License
shall terminate immediately and You may no longer exercise any of the rights granted to You
by this License upon your failure to honor the conditions in Section 1(c).

10) Termination for Patent Action. This License shall terminate automatically and You may no
longer exercise any of the rights granted to You by this License as of the date You commence
an action, including a cross-claim or counterclaim, against Licensor or any licensee alleging
that the Original Work infringes a patent. This termination provision shall not apply for an
action alleging patent infringement by combinations of the Original Work with other software
or hardware.
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11) Jurisdiction, Venue and Governing Law. Any action or suit relating to this License may be
brought only in the courts of a jurisdiction wherein the Licensor resides or in which Licensor
conducts its primary business, and under the laws of that jurisdiction excluding its conflictof-
law provisions. The application of the United Nations Convention on Contracts for the
International Sale of Goods is expressly excluded. Any use of the Original Work outside
the scope of this License or after its termination shall be subject to the requirements and
penalties of copyright or patent law in the appropriate jurisdiction. This section shall survive
the termination of this License.

12) Attorneys' Fees. In any action to enforce the terms of this License or seeking damages
relating thereto, the prevailing party shall be entitled to recover its costs and expenses,
including, without limitation, reasonable attorneys' fees and costs incurred in connection with
such action, including any appeal of such action. This section shall survive the termination of
this License.

13) Miscellaneous. If any provision of this License is held to be unenforceable, such provision
shall be reformed only to the extent necessary to make it enforceable.

14) Definition of "You" in This License. "You" throughout this License, whether in upper or lower
case, means an individual or a legal entity exercising rights under, and complying with all
of the terms of, this License. For legal entities, "You" includes any entity that controls, is
controlled by, or is under common control with you. For purposes of this definition, "control"
means (i) the power, direct or indirect, to cause the direction or management of such entity,
whether by contract or otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

15) Right to Use. You may use the Original Work in all ways not otherwise restricted or
conditioned by this License or by law, and Licensor promises not to interfere with or be
responsible for such uses by You.

16)Modification of This License. This License is Copyright (c) 2005 Lawrence Rosen.
Permission is granted to copy, distribute, or communicate this License without modification.
Nothing in this License permits You to modify this License as applied to the Original Work or
to Derivative Works. However, You may modify the text of this License and copy, distribute
or communicate your modified version (the "Modified License") and apply it to other original
works of authorship subject to the following conditions: (i) You may not indicate in any way
that your Modified License is the "Open Software License" or "OSL" and you may not use
those names in the name of your Modified License; (ii) You must replace the notice specified
in the first paragraph above with the notice "Licensed under <insert your license name
here>" or with a notice of your own that is not confusingly similar to the notice in this License;
and (iii) You may not claim that your original works are open source software unless your
Modified License has been approved by Open Source Initiative (OSI) and You comply with
its license review and certification process.
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14.7. MIT License

Permission is hereby granted, free of charge, to any person obtaining a copy of this software
and associated documentation files (the "Software"), to deal in the Software without restriction,
including without limitation the rights to use, copy, modify, merge, publish, distribute, sublicense,
and/or sell copies of the Software, and to permit persons to whom the Software is furnished to
do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or
substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,

EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT
OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE
OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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14.8. Apache License

Apache License

Version 2.0, January 2004
http://lwww.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION
1. Definitions.

"License" shall mean the terms and conditions for use, reproduction, and distribution as defined
by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by the copyright owner that is
granting the License.

"Legal Entity" shall mean the union of the acting entity and all other entities that control, are
controlled by, or are under common control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the direction or management of such
entity, whether by contract or otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity exercising permissions granted by this
License.

"Source" form shall mean the preferred form for making modifications, including but not limited
to software source code, documentation source, and configuration files.

"Object" form shall mean any form resulting from mechanical transformation or translation of a
Source form, including but not limited to compiled object code, generated documentation,
and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or Object form, made available
under the License, as indicated by a copyright notice that is included in or attached to the work
(an example is provided in the Appendix below).

"Derivative Works" shall mean any work, whether in Source or Object form, that is based on (or
derived from) the Work and for which the editorial revisions, annotations, elaborations, or other
modifications represent, as a whole, an original work of authorship. For the purposes of this
License, Derivative Works shall not include works that remain separable from, or merely link (or
bind by name) to the interfaces of, the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including the original version of the Work

and any modifications or additions to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner or by an individual or
Legal Entity authorized to submit on behalf of the copyright owner. For the purposes of this
definition, "submitted" means any form of electronic, verbal, or written communication sent to
the Licensor or its representatives, including but not limited to communication on electronic
mailing lists, source code control systems, and issue tracking systems that are managed by, or
on behalf of, the Licensor for the purpose of discussing and improving the Work, but excluding
communication that is conspicuously marked or otherwise designated in writing by the copyright
owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity on behalf of whom a
Contribution has been received by Licensor and subsequently incorporated within the Work.
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2. Grant of Copyright License. Subject to the terms and conditions of this License, each
Contributor hereby grants to You a perpetual, worldwide, non-exclusive, no-charge, royalty-
free, irrevocable copyright license to reproduce, prepare Derivative Works of, publicly
display, publicly perform, sublicense, and distribute the Work and such Derivative Works in
Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of this License, each
Contributor hereby grants to You a perpetual, worldwide, non-exclusive, no-charge, royalty-
free, irrevocable (except as stated in this section) patent license to make, have made, use,
offer to sell, sell, import, and otherwise transfer the Work, where such license applies only
to those patent claims licensable by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution(s) with the Work to which such
Contribution(s) was submitted. If You institute patent litigation against any entity (including a
cross-claim or counterclaim in a lawsuit) alleging that the Work or a Contribution incorporated
within the Work constitutes direct or contributory patent infringement, then any patent
licenses Apache License granted to You under this License for that Work shall ter inate as of
the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the Work or Derivative Works
thereof in any medium, with or without modifications, and in Source or Object form, provided
that You meet the following conditions

a) You must give any other recipients of the Work or Derivative Works a copy of this License;
and

b) You must cause any modified files to carry prominent notices stating that You changed the
files; and

c) You must retain, in the Source form of any Derivative Works that You distribute, all
copyright, patent, trademark, and attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of the Derivative Works; and

d) If the Work includes a "NOTICE" text file as part of its distribution, then any Derivative
Works that You distribute must include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not pertain to any part of
the Derivative Works, in at least one of the following places: within a NOTICE text file
distributed as part of the Derivative Works; within the Source form or documentation, if
provided along with the Derivative Works; or, within a display generated by the Derivative
Works, if and wherever such third-party notices normally appear. The contents of the
NOTICE file are for informational purposes only and do not modify the License. You may
add Your own attribution notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided that such additional
attribution notices cannot be construed as modifying the License.

You may add Your own copyright statement to Your modifications and may provide additional or
different license terms and conditions for use, reproduction, or distribution of Your modifications,
or for any such Derivative Works as a whole, provided Your use, reproduction, and distribution
of the Work otherwise complies with the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise, any Contribution
intentionally submitted for inclusion in the Work by You to the Licensor shall be under
the terms and conditions of this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify the terms of any
separate license agreement you may have executed with Licensor regarding such
Contributions.
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6. Trademarks. This License does not grant permission to use the trade names, trademarks,
service marks, or product names of the Licensor, except as required for reasonable and
customary use in describing the origin of the Work and reproducing the content of the
NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or agreed to in writing, Licensor
provides the Work (and each Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied,
including, without limitation, any warranties or conditions of TITLE, NON-INFRINGEMENT,
MERCHANTABILITY, or FITNESS FOR A PARTICULAR PURPOSE. You are solely
responsible for determining the appropriateness of using or redistributing the Work and
assume any risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory, whether in tort (including
negligence), contract, or otherwise, unless required by applicable law (such as deliberate
and grossly negligent acts) or agreed to in writing, shall any Contributor be liable to You for
damages, including any direct, indirect, special, incidental, or consequential damages of
any character arising as a result of this License or out of the use or inability to use the Work
(including but not limited to damages for loss of goodwill, work stoppage, computer failure or
malfunction, or any and all other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing the Work or Derivative Works
thereof, You may choose to offer, and charge a fee for, acceptance of support, warranty,
indemnity, or other liability obligations and/or rights consistent with this License. However,
in accepting such obligations, You may act only on Your own behalf and on Your sole
responsibility, not on behalf of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability incurred by, or claims asserted
against, such Contributor by reason of your accepting any such warranty or additional
liability.

END OF TERMS AND CONDITIONS
APPENDIX: How to apply the Apache License to your work.

To apply the Apache License to your work, attach the following boilerplate notice, with the fields
enclosed by brackets "[]" replaced with your own identifying information. (Don't include the
brackets!) The text should be enclosed in the appropriate comment syntax for the file format.
We also recommend that a file or class name and description of purpose be included on the
same "printed page" as the copyright notice for easier identification within third-party archives.

Copyright [yyyy] [name of copyright owner]

Licensed under the Apache License, Version 2.0 (the "License");
you may not use this file except in compliance with the License.
You may obtain a copy of the License at http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software distributed under the
License is distributed on an "AS IS" BASIS, WITHOUT WARRANTIES OR CONDITIONS OF
ANY KIND, either express or implied. See the License for the specific language governing
permissions and limitations under the License.
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14.9. Academic Free License

The Academic Free License v. 2.1

This Academic Free License (the "License") applies to any original work of authorship (the
"Original Work") whose owner (the "Licensor") has placed the following notice immediately
following the copyright notice for the Original Work:

Licensed under the Academic Free License version 2.1

1) Grant of Copyright License. Licensor hereby grants You a world-wide, royalty-free, non-
exclusive, perpetual, sublicenseable license to do the following:

a) to reproduce the Original Work in copies;

b) to prepare derivative works ("Derivative Works") based upon the Original Work;
c) to distribute copies of the Original Work and Derivative Works to the public;

d) to perform the Original Work publicly; and

e) to display the Original Work publicly.

2) Grant of Patent License. Licensor hereby grants You a world-wide, royalty-free, non-
exclusive, perpetual, sublicenseable license, under patent claims owned or controlled by the
Licensor that are embodied in the Original Work as furnished by the Licensor, to make, use,
sell and offer for sale the Original Work and Derivative Works.

3) Grant of Source Code License. The term "Source Code" means the preferred form of the
Original Work for making modifications to it and all available documentation describing
how to modify the Original Work. Licensor hereby agrees to provide a machine-readable
copy of the Source Code of the Original Work along with each copy of the Original Work
that Licensor distributes. Licensor reserves the right to satisfy this obligation by placing
a machine-readable copy of the Source Code in an information repository reasonably
calculated to permit inexpensive and convenient access by You for as long as Licensor
continues to distribute the Original Work, and by publishing the address of that information
repository in a notice immediately following the copyright notice that applies to the Original
Work.

4) Exclusions From License Grant. Neither the names of Licensor, nor the names of any
contributors to the Original Work, nor any of their trademarks or service marks, may be used
to endorse or promote products derived from this Original Work without express prior written
permission of the Licensor. Nothing in this License shall be deemed to grant any rights to
trademarks, copyrights, patents, trade secrets or any other intellectual property of Licensor
except as expressly stated herein. No patent license is granted to make, use, sell or offer
to sell embodiments of any patent claims other than the licensed claims defined in Section
2. No right is granted to the trademarks of Licensor even if such marks are included in the
Original Work. Nothing in this License shall be interpreted to prohibit Licensor from licensing
under different terms from this License any Original Work that Licensor otherwise would
have a right to license.
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5)This section intentionally omitted.

6)Attribution Rights. You must retain, in the Source Code of any Derivative Works that You
create, all copyright, patent or trademark notices from the Source Code of the Original Work,
as well as any notices of licensing and any descriptive text identified therein as an Attribution
Notice. You must cause the Source Code for any Derivative Works that You create to carry
a prominent Attribution Notice reasonably calculated to inform recipients that You have
modified the Original Work.

7) Warranty of Provenance and Disclaimer of Warranty. Licensor warrants that the copyright
in and to the Original Work and the patent rights granted herein by Licensor are owned by
the Licensor or are sublicensed to You under the terms of this License with the permission
of the contributor(s) of those copyrights and patent rights. Except as expressly stated in the
immediately proceeding sentence, the Original Work is provided under this License on an
"AS IS" BASIS and WITHOUT WARRANTY, either express or implied, including, without
limitation, the warranties of NON-INFRINGEMENT, MERCHANTABILITY or FITNESS FOR
A PARTICULAR PURPOSE. THE ENTIRE RISK AS TO THE QUALITY OF THE ORIGINAL
WORK IS WITH YOU. This DISCLAIMER OF WARRANTY constitutes an essential part of
this License. No license to Original Work is granted hereunder except under this disclaimer.

8) Limitation of Liability. Under no circumstances and under no legal theory, whether in tort
(including negligence), contract, or otherwise, shall the Licensor be liable to any person for
any direct, indirect, special, incidental, or consequential damages of any character arising as
a result of this License or the use of the Original Work including, without limitation, damages
for loss of goodwill, work stoppage, computer failure or malfunction, or any and all other
commercial damages or losses. This limitation of liability shall not apply to liability for death
or personal injury resulting from Licensor's negligence to the extent applicable law prohibits
such limitation. Some jurisdictions do not allow the exclusion or limitation of incidental or
consequential damages, so this exclusion and limitation may not apply to You.

9) Acceptance and Termination. If You distribute copies of the Original Work or a Derivative
Work, You must make a reasonable effort under the circumstances to obtain the express
assent of recipients to the terms of this License. Nothing else but this License (or another
written agreement between Licensor and You) grants You permission to create Derivative
Works based upon the Original Work or to exercise any of the rights granted in Section 1
herein, and any attempt to do so except under the terms of this License (or another written
agreement between Licensor and You) is expressly prohibited by U.S. copyright law, the
equivalent laws of other countries, and by international treaty. Therefore, by exercising any
of the rights granted to You in Section 1 herein, You indicate Your acceptance of this License
and all of its terms and conditions.

10)Termination for Patent Action. This License shall terminate automatically and You may no
longer exercise any of the rights granted to You by this License as of the date You commence
an action, including a cross-claim or counterclaim, against Licensor or any licensee alleging
that the Original Work infringes a patent. This termination provision shall not apply for an
action alleging patent infringement by combinations of the Original Work with ther software
or hardware.

11)Jurisdiction, Venue and Governing Law. Any action or suit relating to this License may be
brought only in the courts of a jurisdiction wherein the Licensor resides or in which Licensor
conducts its primary business, and under the laws of that jurisdiction excluding its conflict-
of-law provisions. The application of the United Nations Convention on Contracts for the
International Sale of Goods is expressly excluded. Any use of the Original Work outside
the scope of this License or after its termination shall be subject to the Academic Free
License requirements and penalties of the U.S. Copyright Act, 17 U.S.C. A§ 101 et seq.,
the equivalent laws of other countries, and international treaty. This section shall survive the
termination of this License.
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12)Attorneys Fees. In any action to enforce the terms of this License or seeking damages
relating thereto, the prevailing party shall be entitled to recover its costs and expenses,
including, without limitation, reasonable attorneys' fees and costs incurred in connection with
such action, including any appeal of such action. This section shall survive the termination of
this License.

13)Miscellaneous. This License represents the complete agreement concerning the subject
matter hereof. If any provision of this License is held to be unenforceable, such provision
shall be reformed only to the extent necessary to make it enforceable.

14)Definition of "You" in This License. "You" throughout this License, whether in upper or lower
case, means an individual or a legal entity exercising rights under, and complying with all
of the terms of, this License. For legal entities, "You" includes any entity that controls, is
controlled by, or is under common control with you. For purposes of this definition, "control"
means (i) the power, direct or indirect, to cause the direction or management of such entity,
whether by contract or otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

15)Right to Use. You may use the Original Work in all ways not otherwise restricted or
conditioned by this License or by law, and Licensor promises not to interfere with or be
responsible for such uses by You.

This license is Copyright (C) 2003-2004 Lawrence E. Rosen. All rights reserved. Permission is
hereby granted to copy and distribute this license without modification. This license may not be
modified without the express written permission of its copyright owner.

END OF ACADEMIC FREE LICENSE. The following is intended to describe the essential
differences between the Academic Free License (AFL) version 1.0 and other open source
licenses:

The Academic Free License is similar to the BSD, MIT, Uol/NCSA and Apache licenses in many
respects but it is intended to solve a few problems with those licenses.

* The AFL is written so as to make it clear what software is being licensed (by the inclusion of a
statement following the copyright notice in the software). This way, the license functions better
than a template license. The BSD, MIT and Uol/NCSA licenses apply to unidentified software.

* The AFL contains a complete copyright grant to the software. The BSD and Apache licenses
are vague and incomplete in that respect.

* The AFL contains a complete patent grant to the software. The BSD, MIT, Uol/NCSA and
Apache licenses rely on an implied patent license and contain no explicit patent grant.

* The AFL makes it clear that no trademark rights are granted to the licensor's trademarks. The
Apache license contains such a provision, but the BSD, MIT and Uol/NCSA licenses do not.

* The AFL includes the warranty by the licensor that it either owns the copyright or that it is
distributing the software under a license. None of the other licenses contain that warranty. All
other warranties are disclaimed, as is the case for the other licenses.

* The AFL is itself copyrighted (with the right granted to copy and distribute without
modification). This ensures that the owner of the copyright to the license will control changes.
The Apache license contains a copyright notice, but the BSD, MIT and Uol/NCSA licenses do
not.
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14.10. Texas Instruments Incorporated Technology and Software Publicly

Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc.

51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The licenses for most software are designed to take away your freedom to share and change it.
By contrast, the GNU General Public License is intended to guarantee your freedom to share
and change free software--to make sure the software is free for all its users. This General
Public License applies to most of the Free Software Foundation's software and to any other
program whose authors commit to using it. (Some other Free Software Foundation software

is covered by the GNU Library General Public License instead.) You can apply it to your
programs, too.

When we speak of free software, we are referring to freedom, not price. Our General Public
Licenses are designed to make sure that you have the freedom to distribute copies of free
software (and charge for this service if you wish), that you receive source code or can get it
if you want it, that you can change the software or use pieces of it in new free programs; and
that you know you can do these things.

To protect your rights, we need to make restrictions that forbid anyone to deny you these rights
or to ask you to surrender the rights. These restrictions translate to certain responsibilities for
you if you distribute copies of the software, or if you modify it.

For example, if you distribute copies of such a program, whether gratis or for a fee, you must
give the recipients all the rights that you have. You must make sure that they, too, receive or
can get the source code. And you must show them these terms so they know their rights.

We protect your rights with two steps: (1) copyright the software, and (2) offer you this license
which gives you legal permission to copy, distribute and/or modify the software.

Also, for each author's protection and ours, we want to make certain that everyone understands
that there is no warranty for this free software. If the software is modified by someone else and
passed on, we want its recipients to know that what they have is not the original, so that any
problems introduced by others will not reflect on the original authors' reputations.

Finally, any free program is threatened constantly by software patents. We wish to avoid the
danger that redistributors of a free program will individually obtain patent licenses, in effect
making the program proprietary. To prevent this, we have made it clear that any patent must be
licensed for everyone's free use or not licensed at all.

The precise terms and conditions for copying, distribution and modification follow.
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GNU GENERAL PUBLIC LICENSE
TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License applies to any program or other work which contains a notice placed by the
copyright holder saying it may be distributed under the terms of this General Public License.
The "Program", below, refers to any such program or work, and a "work based on the
Program" means either the Program or any derivative work under copyright law:
that is to say, a work containing the Program or a portion of it, either verbatim or with
modifications and/or translated into another language. (Hereinafter, translation is included
without limitation in the term "modification".) Each licensee is addressed as "you".

Activities other than copying, distribution and modification are not covered by this License; they
are outside its scope. The act of running the Program is not restricted, and the output from the
Program is covered only if its contents constitute a work based on the Program (independent of
having been made by running the Program).

Whether that is true depends on what the Program does.

1. You may copy and distribute verbatim copies of the Program's source code as you receive it,
in any medium, provided that you conspicuously and appropriately publish on each copy an
appropriate copyright notice and disclaimer of warranty; keep intact all the notices that refer
to this License and to the absence of any warranty;
and give any other recipients of the Program a copy of this License along with the Program.

You may charge a fee for the physical act of transferring a copy, and you may at your option
offer warranty protection in exchange for a fee.

2. You may modify your copy or copies of the Program or any portion of it, thus forming a work
based on the Program, and copy and distribute such modifications or work under the terms
of Section 1 above, provided that you also meet all of these conditions:

a) You must cause the modified files to carry prominent notices stating that you changed the
files and the date of any change.

b) You must cause any work that you distribute or publish, that in whole or in part contains or
is derived from the Program or any part thereof, to be licensed as a whole at no charge to
all third parties under the terms of this License.

c) If the modified program normally reads commands interactively when run, you must
cause it, when started running for such interactive use in the most ordinary way, to print
or display an announcement including an appropriate copyright notice and a notice that
there is no warranty (or else, saying that you provide a warranty) and that users may
redistribute the program under these conditions, and telling the user how to view a copy
of this License. (Exception: if the Program itself is interactive but does not normally print
such an announcement, your work based on the Program is not required to print an
announcement.)

These requirements apply to the modified work as a whole. If identifiable sections of that

work are not derived from the Program, and can be reasonably considered independent and
separate works in themselves, then this License, and its terms, do not apply to those sections
when you distribute them as separate works. But when you distribute the same sections as part
of a whole which is a work based on the Program, the distribution of the whole must be on the
terms of this License, whose permissions for other licensees extend to the entire whole, and
thus to each and every part regardless of who wrote it.

Thus, it is not the intent of this section to claim rights or contest your rights to work written
entirely by you; rather, the intent is to exercise the right to control the distribution of derivative
or collective works based on the Program.
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In addition, mere aggregation of another work not based on the Program with the Program (or
with a work based on the Program) on a volume of a storage or distribution medium does not
bring the other work under the scope of this License.

3. You may copy and distribute the Program (or a work based on it, under Section 2) in object
code or executable form under the terms of Sections 1 and 2 above provided that you also
do one of the following:

a) Accompany it with the complete corresponding machine-readable source code, which
must be distributed under the terms of Sections 1 and 2 above on a medium customarily
used for software interchange; or,

b) Accompany it with a written offer, valid for at least three years, to give any third party, for
a charge no more than your cost of physically performing source distribution, a complete
machine-readable copy of the corresponding source code, to be distributed under the

terms of Sections 1 and 2 above on a medium customarily used for software interchange;
or,

c) Accompany it with the information you received as to the offer to distribute corresponding
source code. (This alternative is allowed only for noncommercial distribution and only if

you received the program in object code or executable form with such an offer, in accord
with Subsection b above.)

The source code for a work means the preferred form of the work for making modifications to

it. For an executable work, complete source code means all the source code for all modules

it contains, plus any associated interface definition files, plus the scripts used to control
compilation and installation of the executable. However, as a special exception, the source
code distributed need not include anything that is normally distributed (in either source or binary
form) with the major components (compiler, kernel, and so on) of the operating system on
which the executable runs, unless that component itself accompanies the executable.

If distribution of executable or object code is made by offering access to copy from a designated
place, then offering equivalent access to copy the source code from the same place counts as
distribution of the source code, even though third parties are not compelled to copy the source
along with the object code.

4. You may not copy, modify, sublicense, or distribute the Program except as expressly
provided under this License. Any attempt otherwise to copy, modify, sublicense or distribute
the Program is void, and will automatically terminate your rights under this License.

However, parties who have received copies, or rights, from you under this License will not
have their licenses terminated so long as such parties remain in full compliance.

5. You are not required to accept this License, since you have not signed it. However, nothing
else grants you permission to modify or distribute the Program or its derivative works. These
actions are prohibited by law if you do not accept this License. Therefore, by modifying or
distributing the Program (or any work based on the Program), you indicate your acceptance
of this License to do so, and all its terms and conditions for copying, distributing or modifying
the Program or works based on it.
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6. Each time you redistribute the Program (or any work based on the Program), the recipient
automatically receives a license from the original licensor to copy, distribute or modify the
Program subject to these terms and conditions. You may not impose any further restrictions
on the recipients' exercise of the rights granted herein.

You are not responsible for enforcing compliance by third parties to this License.

7. If, as a consequence of a court judgment or allegation of patent infringement or for any
other reason (not limited to patent issues), conditions are imposed on you (whether by
court order, agreement or otherwise) that contradict the conditions of this License, they do
not excuse you from the conditions of this License. If you cannot distribute so as to satisfy
simultaneously your obligations under this License and any other pertinent obligations, then
as a consequence you may not distribute the Program at all. For example, if a patent license
would not permit royalty-free redistribution of the Program by all those who receive copies
directly or indirectly through you, then the only way you could satisfy both it and this License
would be to refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under any particular
circumstance, the balance of the section is intended to apply and the section as a whole is
intended to apply in other circumstances.

It is not the purpose of this section to induce you to infringe any patents or other property
right claims or to contest validity of any such claims; this section has the sole purpose of
protecting the integrity of the free software distribution system, which is implemented by
public license practices. Many people have made generous contributions to the wide range
of software distributed through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or she is willing to distribute software
through any other system and a licensee cannot impose that choice.

This section is intended to make thoroughly clear what is believed to be a consequence of
the rest of this License.

8. If the distribution and/or use of the Program is restricted in certain countries either by patents
or by copyrighted interfaces, the original copyright holder who places the Program under this
License may add an explicit geographical distribution limitation excluding those countries, so
that distribution is permitted only in or among countries not thus excluded. In such case, this
License incorporates the limitation as if written in the body of this License.

9. The Free Software Foundation may publish revised and/or new versions of the General
Public License from time to time. Such new versions will be similar in spirit to the present
version, but may differ in detail to address new problems or concerns.

Each version is given a distinguishing version number. If the Program specifies a version
number of this License which applies to it and "any later version", you have the option of
following the terms and conditions either of that version or of any later version published
by the Free Software Foundation. If the Program does not specify a version number of this
License, you may choose any version ever published by the Free Software Foundation.

10. If you wish to incorporate parts of the Program into other free programs whose distribution
conditions are different, write to the author to ask for permission. For software which is
copyrighted by the Free Software Foundation, write to the Free Software Foundation;
we sometimes make exceptions for this. Our decision will be guided by the two goals of
preserving the free status of all derivatives of our free software and of promoting the sharing
and reuse of software generally.
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NO WARRANTY

11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO ARRANTY
FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT
WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER
PARTIES PROVIDE THE PROGRAM "AS IS" WITHOUT WARRANTY OF ANY KIND,
EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.
THE ENTIRE RISKAS TO THE QUALITY AND PERFORMANCE OF THE PROGRAM IS
WITH YOU. SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST
OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/
OR REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR
DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL
DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE THE PROGRAM
(INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING RENDERED
INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A FAILURE
OF THE PROGRAM TO OPERATE WITH ANY OTHER PROGRAMS), EVEN IF SUCH
HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES.

END OF TERMS AND CONDITIONS
How to Apply These Terms to Your New Programs

If you develop a new program, and you want it to be of the greatest possible use to the public,
the best way to achieve this is to make it free software which everyone can redistribute and
change under these terms.

To do so, attach the following notices to the program. It is safest to attach them to the start of
each source file to most effectively convey the exclusion of warranty; and each file should have
at least the "copyright" line and a pointer to where the full notice is found.

<one line to give the program's name and a brief idea of what it does.>
Copyright (C) <year> <name of author>

This program is free software; you can redistribute it and/or modify it under the terms of the
GNU General Public License as published by the Free Software Foundation; either version 2 of
the License, or (at your option) any later version.

This program is distributed in the hope that it will be useful, but WITHOUT ANY WARRANTY;
without even the implied warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR
PURPOSE. See the GNU General Public License for more details.

You should have received a copy of the GNU General Public License along with this program;
if not, write to the Free Software Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston, MA
02110-1301 USA
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Also add information on how to contact you by electronic and paper mail.

If the program is interactive, make it output a short notice like this when it starts in an interactive
mode:

Gnomovision version 69, Copyright (C) year name of author Gnomovision comes with
ABSOLUTELY NO WARRANTY; for details type "show w'.

This is free software, and you are welcome to redistribute it under certain conditions; type
‘show c' for details.

The hypothetical commands “show w' and "show c¢' should show the appropriate parts of the
General Public License. Of course, the commands you use may be called something other than
‘show w' and "show c'; they could even be mouse-clicks or menu items--whatever suits your
program.

You should also get your employer (if you work as a programmer) or your school, if any, to sign
a "copyright disclaimer" for the program, if necessary. Here is a sample; alter the names:

Yoyodyne, Inc., hereby disclaims all copyright interest in the program “Gnomovision' (which
makes passes at compilers) written by James Hacker.

<signature of Ty Coon>, 1 April 1989
Ty Coon, President of Vice

This General Public License does not permit incorporating your program into proprietary
programs. If your program is a subroutine library, you may consider it more useful to permit
linking proprietary applications with the library. If this is what you want to do, use the GNU
Library General Public License instead of this License.
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Texas Instruments Incorporated
Technology and Software Publicly Available
Software License Agreement

IMPORTANT — PLEASE READ THE FOLLOWING LICENSE AGREEMENT CAREFULLY.
THIS IS A LEGALLY BINDING AGREEMENT. DO NOT DOWNLOAD THE LICENSED
MATERIALS UNLESS: (1)

YOU ARE AUTHORIZED TO ACCEPT AND AGREE TO THE TERMS OF THIS LICENSE
AGREEMENT AND (2) YOU INTEND TO ENTER INTO AND TO BE BOUND BY THE TERMS
OF THIS AGREEMENT.

This Software License Agreement (“Agreement”) is a legal agreement between you (either an
individual or entity) and Texas Instruments Incorporated (“TI”), 12500 Tl Boulevard, Dallas,
Texas 75243. The “Licensed Materials” subject to this Agreement include, in whole or in

part, the software programs that accompany this Agreement and any “on-line” or electronic
documentation associated with these programs. By installing, copying or otherwise using the
Licensed Materials you agree to abide by the terms of this Agreement. If you choose not to
accept or agree with these terms, do not download or install the Licensed Materials.

NOTE: The Licensed Materials may be bundled with open source software. By accepting this
Agreement, you may gain access to software identified as being licensed under open source
licenses, which software and corresponding open source licenses will be listed in the applicable
software manifest (in whole or in part, the “Open Source Materials”). Your use of the Open
Source Materials is subject to the separate licensing terms applicable to such Open Source
Materials as specified in the applicable software manifest. For clarification, this Agreement
does not limit your rights under, or grant you rights that supersede, the license terms of any
applicable Open Source Materials license agreement. If any of the Open Source Materials have
been provided to you in object code, the source code versions of such Open Source Materials
may be provided to you by notifying Tl at Texas Instruments Incorporated, 12500 T| Boulevard,
Mail Station 8638, Dallas, Texas 75243, Attention: Contracts Manager. You may terminate this
Agreement in the event you choose not to accept or agree with the terms in any applicable
Open Source Materials license agreement, provided that such termination occurs within five

(5) days of acceptance of this Agreement and you abide by all applicable license terms in this
Agreement until such termination.

1. License.

a) Source Code License. For the Licensed Materials provided in source code format, Tl
hereby grants to you a limited, non-exclusive license to reproduce, use, and create
modified or derivative works of the Licensed Materials provided to you in source code
format and to distribute an unlimited number of copies of such source code Licensed
Materials, or any derivatives thereof, in any format.

b) Object Code License. For the Licensed Materials provided in object code format, Tl
hereby grants to you a limited, non-exclusive license to reproduce and use the Licensed
Materials provided to you in object code format and to distribute an unlimited number of
object or executable copies of such object code Licensed Materials.

2. Termination. This license is effective until terminated. Without prejudice to any other rights,
Tl may terminate your right to use the Licensed Materials under this Agreement if you fail to
comply with the terms of this Agreement. In such event, you shall destroy all copies of the
Licensed Materials, including all portions and derivatives thereof.
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3. Intellectual Property Rights.

a) The Licensed Materials being provided to you hereunder are being made publicly
available by TI, even though they contain copyrighted material of Tl and its licensors, if
applicable. In no event may you alter, remove or destroy any copyright notice included in
the Licensed Materials. To the extent that any of the Licensed Materials are provided in
binary or object code only, you may not unlock, decompile, reverse engineer, disassemble
or otherwise translate such binary or object code to human-perceivable form. The source
code of such reverse engineered code may contain Tl trade secret and other proprietary
information. Tl reserves all rights not specifically granted under this Agreement.

b) Certain Licensed Materials may (i) require patent licenses from third parties claiming
patent rights covering implementation of the Licensed Materials or (ii) be based on
industry recognized standards or software programs published by industry recognized
standards bodies and certain third parties may claim to own patents or copyrights that
cover implementation of those standards. You acknowledge and agree that this Agreement
does not convey a license to any such third party patents and copyrights.

c) YOU ACKNOWLEDGE AND AGREE THAT Tl SHALL NOT BE LIABLE FOR AND SHALL
NOT DEFEND OR INDEMNIFY YOU AGAINST ANY THIRD PARTY INFRINGEMENT
CLAIM THAT RELATES Texas Instruments Incorporated Technology and Software
Publicly TO OR IS BASED ON YOUR MANUFACTURE, USE, OR DISTRIBUTION OF
THE LICENSED MATERIALS OR YOUR MANUFACTURE, USE, OFFER FOR SALE,
SALE, IMPORTATION OR DISTRIBUTION OF YOUR PRODUCTS THAT INCLUDE OR
INCORPORATE THE LICENSED MATERIALS.

d) You acknowledge and agree that you are responsible for any fees or royalties that may be
payable to any third party based on such third party’s interests in the Licensed Materials
described in Section 3(b) above (the “Third Party Payment Obligations™). You agree to
indemnify Tl against any Third Party Payment Obligations and will defend any claim, suit
or proceeding brought against Tl insofar as such claim, suit or proceeding is based on
your failure to pay any Third Party Payment Obligations.

4. Warranties and Limitations.

THE LICENSED MATERIALS ARE PROVIDED “AS IS”. TIAND ITS LICENSORS MAKE NO
WARRANTY OR REPRESENTATION, EXPRESS, IMPLIED OR STATUTORY, INCLUDING
ANY IMPLIED WARRANTIES OF MERCHANTIBILITY, FITNESS FOR A PARTICULAR
PURPOSE, LACK OF VIRUSES, ACCURACY OR COMPLETENESS OF RESPONSES,
RESULTS AND LACK OF NEGLIGENCE. Tl DISCLAIMS ANY WARRANTY OF TITLE,
QUIET ENJOYMENT, QUIET POSESSION, AND NON-INFRINGEMENT OF ANY THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS WITH REGARD TO THE LICENSED
MATERIALS OR USE OF THOSE MATERIALS.

YOU ACKNOWLEDGE AND AGREE THAT THE LICENSED MATERIALS MAY NOT BE
INTENDED FOR PRODUCTION APPLICATIONS AND MAY CONTAIN IRREGULARITIES
AND DEFECTS NOT FOUND IN PRODUCTION SOFTWARE. FURTHERMORE, YOU
ACKNOWLEDGE AND AGREE THAT THE LICENSED MATERIALS HAVE NOT BEEN
TESTED OR CERTIFIED BY ANY GOVERNMENT AGENCY OR INDUSTRY REGULATORY
ORGANIZATION OR ANY OTHER THIRD PARTY ORGANIZATION. YOU AGREE THAT
PRIOR TO USING, INCORPORATING OR DISTRIBUTING THE LICENSED MATERIALS

IN OR WITH ANY COMMERCIAL PRODUCT THAT YOU WILL THOROUGHLY TEST THE
PRODUCT AND THE FUNCTIONALITY OF THE LICENSED MATERIALS IN OR WITH
THAT PRODUCT AND BE SOLELY RESPONSIBLE FOR ANY PROBLEMS OR FAILURES.
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IN NO EVENT SHALL TI OR ITS LICENSORS BE LIABLE FOR ANY SPECIAL, INDIRECT,
INCIDENTAL, PUNITIVE OR CONSEQUENTIAL DAMAGES, HOWEVER CAUSED ON ANY
THEORY OF LIABILITY, ARISING IN ANY WAY OUT OF THIS AGREEMENT, OR YOUR
USE OF THE LICENSED MATERIALS, WHETHER OR NOT Tl HAS BEEN ADVISED OF
THE POSSIBILITY OF SUCH DAMAGES. EXCLUDED DAMAGES INCLUDE, BUT ARE
NOT LIMITED TO, COST OF REMOVAL OR REINSTALLATION, OUTSIDE COMPUTER
TIME, LABOR COSTS, LOSS OR CORRUPTION OF DATA, LOSS OF GOODWILL, LOSS
OF PROFITS, LOSS OF SAVINGS, OR LOSS OF USE OR INTERRUPTION OF BUSINESS
ORANY OTHER ECONOMIC LOSS. IN NO EVENT WILL TI'S AGGREGATE LIABILITY
UNDER THIS AGREEMENT OR ARISING OUT OF YOUR USE OF THE LICENSED
MATERIALS EXCEED FIVE HUNDRED U.S. DOLLARS (US$500).

Because some jurisdictions do not allow the exclusion or limitation of incidental or
consequential damages or limitation on how long an implied warranty lasts, the above
limitations or exclusions may not apply to you.

. Export Control. The software programs and any “on-line” documentation as well as any
updates or upgrades to such software programs or documentation may be subject to

the export or import regulations of certain countries. You agree to comply with all such
regulations and acknowledge that you have the responsibility to obtain any licenses or other
authorizations that may be required to export, re-export or import the Licensed Materials.

. Governing Law, Jurisdiction and Severability. This Agreement will be governed by and
interpreted in accordance with the laws of the State of Texas, without reference to that state’s
conflict of laws principles. This Agreement shall not be governed by the United Nations
Convention on Contracts for the International Sale of Goods, nor shall it be governed by the
Uniform Computer Information Transactions Act (UCITA). Any dispute arising out of or related
to this Agreement will be brought in, and each party consents to the exclusive jurisdiction and
venue in the state and federal courts sitting in Dallas Country, Texas. Each party waives all
defenses of lack of personal jurisdiction and forum non-conveniens and agrees that process
may be served on either party in a manner authorized by applicable law or court rule. If

for any reason a court of competent jurisdiction finds any provision of the Agreement to be
unenforceable, that provision will be enforced to the maximum extent possible to effectuate
the intent of the parties and the remainder of the Agreement shall continue in full force and
effect.

. PRC Provisions. If you are located in the People’s Republic of China (“PRC”) or if the
Licensed Materials will be sent to the PRC, the following provisions shall apply and shall
supersede any other provisions in this Agreement concerning the same subject matter as the
following provisions:

a) Registration Requirements. You shall be solely responsible for performing all acts and
obtaining all approvals that may be required in connection with this Agreement by
the government of the PRC, including but not limited to registering pursuant to, and
otherwise complying with, the PRC Measures on the Administration of Software Products,
Management Regulations on Technology Import-Export, and Technology Import and
Export Contract Registration Management Rules. Upon receipt of such approvals from
the government authorities, you shall forward evidence of all such approvals to Tl for its
records. In the event that you fail to obtain any such approval or registration, you shall be
solely responsible for any and all losses, damages or costs resulting therefrom, and shall
indemnify TI for all such losses, damages or costs.

b) Governing Language. This Agreement is written and executed in the English language.
If a translation of this Agreement is required for any purpose, including but not limited to
registration of the Agreement pursuant to any governmental laws, regulations or rules, you
shall be solely responsible for creating such translation. Any translation of this Agreement
into a language other than English is intended solely in order to comply with such laws
or for reference purposes, and the English language version shall be authoritative and
controlling.
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8. Entire Agreement. This is the entire Agreement between you and Tl and supersedes any
prior agreement between the parties related to the subject matter of this Agreement. No
amendment or modification of this Agreement will be effective unless in writing and signed
by a duly authorized representative of Tl. You hereby warrant and represent that you have

obtained all authorizations and other applicable consents required empowering you to enter
into this Agreement.

Version: 221850v2
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