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0 HAH Python DE AL

$L AT Python (240, InterSystems RIS 77V —3ar a7 a5 74 ARAT 47 47> a2 LT Python %
R TEDITAR0ET, FI A I Python 24 12D 2300 TTHHEA L, £ “#LAIAZ Python OHFE” %
S, Z D% A Python DLVFEMZRFEL T, ZORF 2 A M BHEALTEIV,

ZDORF 2 A NIHIIA T Python IZOWTHEE T ANT RTUTENLHET A, #ET 592 T ObjectScript (20
TOHAHFEE DGR ZFF> TWBIENEFELVVTL L), InterSystems IRIS 33X 8 ObjectScript (ZAE 172 Python Bf
REHEDOPE ., " —MUNT T T3 T DANAT AR SR TEE,

1 R E M

FHAGA R Python OfF FIZM B Python D/8—Va(d, FEITLTCWA T Ty 74— AL TRV ET, IFEAL
DB, BHFENDOFT L —F (7«2 2T LD Python DEEEN—Va0 T, AR —F 407« 2T Akt RT
% Python DY IR—hGIHR N —=TaL DFERRYANME, "EDOMDOP R =t BERE” 2SR TEEW, A IAI
Python Offf fRFIZ /2B /N—2g0 @ Python #4288, =7 —NHALET,

Microsoft Windows Tl. InterSystems IRIS A2 Ah—/)L «F o MZ Lo T, A IAL Python BEEHDELWVI— 5D
Python (BIfEIE 3.9.5) BZA L AM—/LEIVET, BT~ V2L T T, Python Z— I LIZWGE T,
ZDRIL/N—a2% https://www.python.org/downloads/ 7XHF 7 —R L TA LV AN—/L B2 BEIDLET,

%< D UNIX R—=ADH XL —F 47+ AT LT, BEIZ Python 23 A= L ENTHET, AL AN—/L T D4
ERHLEENT, =2 e 2=V IOV T H O AR —T 4 T AT MRS AN —Va B fE LT
FZEW, LTFIThlERLUET,

macOS : Homebrew (https://formulae.brew.sh/formula/python@3.9) % L T Python 3.9 A Ah—/L
Ubuntu : apt-get install python3
Red Hat Enterprise Linux %7213 Oracle Linux : yum install python3

SUSE : zypper install python3

“Python 0 —RTCTEXEHATLE” LWV TT—NERENTZH AL, VAT AT Python 234 AR — /L EFL TR
73, Python DT HALZRW AR =D au MBHEN 2D E B LT, "E DD YR — et GSAE” 2T, LT
/N—=a2 D Python AV AN—/LEITNAZEEERL . MEIZIGE T, EREOWT D 715 T Python A2 Ah—
JVEIATFHA L AR—/L L TLIEEN,

G I 2 —RITEED /R —T a2 D Python 23V AN— /L EINTWAERE . 2~ R B AGA T2
Python O FAT%RITT DL, irispython (TR HE A7 python3 FATRIBEY 7/ (PATH B8
B L TIRED) ZEITLET, ELWWS—2 a0 O FEITARET 7 A LN RN SN A X512, /%
ADT AN INEINCERTE STV TNDZEE R TLIZEV, irispython < RO OFEMIL, "=
< R{T2360 Python = /L ORIR” &L TSN,

UNIX _R—Z2DL 2T AT, pip3 I~ RZ&2E L T Python 237 —% A AM—/L CEE T, pip3 ZE/- A Ah—
N TWRWGERIL, VAT LD/Ryr— 2= TRy — python3-pip A AR—/LL TLIZENY,

FHAIA F Python DFETREIZ IRIS_ACCESSDENIED =7 —23 A LR EIZ T HI2i3, %Service_Callin 26
MZLET, BEHA—ZL T, [VRATLEE]-[tEF2UTo]>[H—EXTITEEIL, [%Service_Callln] 23R L | [H—
EXE#] Ry A F = 75 HTET,

#AAH Python DIE 1
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ZOvrvar TR, #AIAA Python 2FAT 20O EEBALES,
Python ¥/ /LinbEAT
Python AZV7"~7 74/ (.py) WTFAT
InterSystems IRIS 77 AD AV NN THELT
SQL BB I PARNT R -7 md — vy N TELT

INHT_XTOHFET, iris Python BV a— /L& AL R—RL CEDA R 2 452 LT, InterSystems IRIS API
FIEOVH 2N TEET,

2.1 Python ¥z )LHBHEST
A=V AT DAD ST )y ar F T N7 Python V=V EBIAETEET,

211 3—3F LMD Python &)L DFALE

A B = RT BRADHE—IF )L v ar g Python /L EBRIET AIZ1E. %SYS.Python 75 A®D Shell) A/ K%
FEONH LU E9, Z3UZEY, Python A Z T VENBA L HET 0T 47 «—RCREILET, X—IF Lkl arnbar—
P —BAR—Z) Python o =/VIZIESLET,

a<>F quit() AL T, Python =V & & TLET,

PLFOfIE, #—3IF Lty a0 USER F—LAR—ZMNE Python v =/VAREILET, ZHUuE, 74R FoF¥
BN OB OEAR DI % H 1L . F D% InterSystems IRIS @ %SYSTEM.OBJ.ShowClasses() AV~ RaA{# L TEAE
DFR—LAR—=ANDIFZADY A2 H L ET,

USER>do ##class(%SYS.Python).Shell()

Python 3.9.5 (default, Jul 6 2021, 13:03:56) [MSC v.1927 64 bit (AMD64)] on win32
Type quit() or Ctrl-D to exit this shell.
>>>a, b=0, 1
>>> while a < 10:
print(a, end=" %)
a, b =b, atb

0112358 >>>

>>> status = iris.cls("%SYSTEM.OBJ") .ShowClasses()
User .Company

User .Person

>>> print(status)

1

>>> quit(Q)

USER>

AR %SYSTEM.OB]J.ShowClasses() 1%, InterSystems IRIS @ %Status DfEA KL ET, ZOHBA . L IT=T—3 i H]
SN2l B ERLET,

HEWR %SYS.Python 77 AD Shell() A R&fEH L7z Python = /LOIFATIRRZ, iris £V a2 — LV EZBRAVICA
YIR—MT M BNTHVEE o HATL T, BV 2— 2 L TIZE 0,

21.2 ATURTHBD Python 1)L DA

irispython <> R&fEHL T, 2= R175>5 Python =V EBIALF4, ZiUT Z—3IF A0 b0T = /L ORIELIE
ERARIZHEREL £9723, InterSystems IRIS O —H 4 /SAT—R | BIOR—LAAR—REET MLENRHDET,

2 FHAHRAAH Python DfFERE
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PUFoOFIE, Windows =<2 R{T/H 5 Python v =/L& LB L E7,

C:\InterSystems\IRIS\bin>set IRISUSERNAME = <username>
C:\InterSystems\IRIS\bin>set IRISPASSWORD = <password>
C:\InterSystems\IRIS\bin>set IRISNAMESPACE = USER

C:\InterSystems\IRIS\bin>irispython

Python 3.9.5 (default, Jul 6 2021, 13:03:56) [MSC v.1927 64 bit (AMD64)] on win32
Type "help', "copyright", "credits" or "license" for more information.

>>>

UNIX _—2ADT AT LT, set TiE7Ze<, export ZFEHLET,

/InterSystems/IRIS/bin$ export IRISUSERNAME=<username>
/InterSystems/IRIS/bin$ export IRISPASSWORD=<password>
/InterSystems/IRIS/bin$ export IRISNAMESPACE=USER
/InterSystems/IR1S/bin$ _/irispython

Python 3.9.5 (default, Jul 22 2021, 23:12:58)

[GCC 9.4.0] on linux

Type "help", '"copyright", "credits" or "license" for more information.
>>>

AR import iris #FE{TLXEHEL T, IRIS_ACCESSDENIED L) AV — VN E RENTZHA
I%, %Service_Callin ZANIL TSN, FHR—2L T, [V AT LEE]-[t¥Xa)T4]1-[HY—EX]
WIZREENL . [%Service_Callln] Z3RIRNL , [H—E REZH] R/ AT =072 FiFET,

2.2 Python A9 Th-T74 )L (py) A TEST

irispython 2~ R&234TL T, Python A7V 7R3 TT 520 TEET,
Windows AT AT, LA FOa—R%E-> C¥python¥testpy 77 A/ & R CHEL LI,

# print the members of the Fibonacci series that are less than 10
print("Fibonacci series: ")
a, b=0,1
while a < 10:
print(a, end=" %)
a, b=Db, a+b

# import the iris module and show the classes in this namespace
import iris

print("\ninterSystems IRIS classes in this namespace:")

status = iris.cls("%SYSTEM.OBJ") .ShowClasses()

print(status)

testpy (T, IVURITNOLL FOINTEITTEET,

C:\InterSystems\IRIS\bin>set IRISUSERNAME = <username>
C:\InterSystems\IRIS\bin>set IRISPASSWORD = <password>
C:\InterSystems\IRIS\bin>set IRISNAMESPACE = USER

C:\InterSystems\IRIS\bin>irispython \python\test.py
Fibonacci series:

0112358

InterSystems IRIS classes in this namespace:

User .Company

User.Person

1
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UNIX _—ADY AT L TIE, set TIE7p<, export 2 AL ET,

/InterSystems/IRIS/bin$ export IRISUSERNAME=<username>
/InterSystems/IRIS/bin$ export IRISPASSWORD=<password>
/InterSystems/IRIS/bin$ export IRISNAMESPACE=USER
/InterSystems/IRIS/bin$ ./irispython /python/test.py
Fibonacci series:

0112358

InterSystems IRIS classes in this namespace:

User .Company

User.Person

1

ER import iris Z%E1TLEHEL T, IRIS_ACCESSDENIED £V Ay —UNERENT-HE
I%, %Service_Callin ZA NI TSN, HHR—2L T, [V RATLEE]->[t¥Xa)T4]1—[H—EX]
IZREENL . [%Service_Callln] Z38RIRL , [H—E RE%H] R 7 AT =7 FiFE7,

2.3 InterSystems IRIS 75 AN Ay RN TELT

Language ¥—7—R%ff HL T, InterSystems IRIS 77 AN T Python A/ R&ZFH TEFET, D%, ObjectScript

TREBESNIA Y REF O TE A LFRICEIIC, Ay RS ET,
|z 41X Python CTRRIRENTZIT A A/ REFFOLL FOITA%EY FiF £,

Class User.EmbeddedPython

/// Description
ClassMethod Test() As %Status [ Language = python ]
{

# print the members of the Fibonacci series that are less than 10
print("Fibonacci series:")
a, b=0,1
while a < 10:
print(a, end=" %)
a, b=b, a+b

# import the iris module and show the classes in this namespace
import iris

print(*\niInterSystems IRIS classes In this namespace: ")

status = iris.cls("%SYSTEM.0OBJ") .ShowClasses()

return status

}
}

Z DA RIL, ObjectScript 735 L FOIAITREON - E9,

USER>set status = ##class(User.EmbeddedPython).Test()
Fibonacci series:

0112358

InterSystems IRIS classes in this namespace:

User .Company

User .EmbeddedPython

User .Person

USER>write status
1

F7-1% Python 226LL FOIITFEORNHEFE T,

>>> import iris

>>> status = iris.cls("User.EmbeddedPython®) ._Test()
Fibonacci series:

0112358

InterSystems IRIS classes in this namespace:

User .Company

User.EmbeddedPython

User .Person

>>> print(status)

1
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24 SQL B LURMPR-TOL—O XN TEST

FAA AT Python 28 L T SQL B3 E-IZART R 7y — V% AR A2 TEXFT, 2RI, LT Loz
CREATE 3UTH1% LANGUAGE PYTHON 45 LE,

CREATE FUNCTION tzconvert(dt TIMESTAMP, tzfrom VARCHAR, tzto VARCHAR)
RETURNS TIMESTAMP
LANGUAGE PYTHON

{

from datetime import datetime
from dateutil import parser, tz
d = parser.parse(dt)
if (tzfrom is not None):
tzf = tz._gettz(tzfrom)
d = d.replace(tzinfo = tzf)
return d.astimezone(tz.gettz(tzto)).strftime('%Y-%m-%d %H:%M:%S"")
3

Z1—R% Python @ datetime X dateutil T — b AFHLET,

ER 79973 —AIlko T, datetime BX W dateutil £V 2— VREE CTA LU AR—/LEN TN L
RHVET, ZDOFIZFEFTL T ModuleNotFoundError %A LZHE 1. "Python 747 ZVDAEH” O
B> TRIEL CODEY 2— L E AL AN—LLET,

PLUF @ SELECT 31X, SQL BA# A MO L, BIAED A £/ BEZ % B HERE O 15 & T SRE (UTC) (28 2L F97,

SELECT tzconvert(now(), "US/Eastern®, “UTC")

ZOBBIILL T O Xk RA KL £,

2021-10-19 15:10:05

3 ObjectScript HM o DHAAIAH Python I—FDIFEURHL

Dt/ a Tk, ObjectScript 22O AIAZ Python 2 —RZ O3 O0D HFIELZ L E T,
Python 747 ZV DA A
Python CTREaR X417z InterSystems IRIS ZZ AN TH A/ v ROFEONHL
Python TRiRS#L72 SQL PR E/ZIZARNT R -7 my —U v DFAT
{15 ® Python 2~ FDEST
ObjectScript Z—RZ IO T D LIFEA L RIL 71T Python 2—REZFFRHE L5685 HVET A3, %SYS.Python 7

FAEFEHL T2 ODOFEMDOX v 7 DDLU ENHLLGELHYE T, FE#IE. “ObjectScript EFHAIAF Python
O v 72D D” R TTZEN,

3.1 Python 5473 D{EFH

FHAIAFx Python T, (I FHDERIRTA T IV HIZT 7B ATEE T, — RIS =27 LRI ET S, 2
VS I3AE A 45 Hi11Z Python Package Index (PyPl) 7> <installdir>/mgr/python 5 4L 7 IZA L AR—/)LF BLTEHR
HVET,

]z 1%, ReportLab Toolkit X, PDF 8L OV TF7 4w 05 ERTDHIZDDA—T"20 ) =R FGAT7FVCTT, L FDa~
YRTIE, Sor— A AN—T irispip ZfEHL T Windows 2 A7 AT ReportLab ZA 2 AM—/LLE T,

C:\InterSystems\IRIS\bin>irispip install --target C:\InterSystems\IRIS\mgr\python reportlab

41HAH Python DFFE 5
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UNIX _R—ZADT AT LTIL, L FE2ERLET,

$ pip3 install --target /InterSystems/IRIS/mgr/python reportlab

IRl —2k A A= L L7256, %SYS.Python 77 A Import() AV RIZXY | Fi% ObjectScript =—R Cff i ¢=
E

TrANDEFEEET5E. LLTF O ObjectScript AR CreateSamplePDF() (%, $> 7 /L@ PDF 77 A /VEVERL L .
ZOEANARFELET,

Class Demo.PDF
{

ClassMethod CreateSamplePDF(fileloc As %String) As %Status

set canvaslib = ##class(%SYS.Python). Import(‘'reportlab.pdfgen.canvas')

set canvas = canvaslib.Canvas(fileloc)

do canvas.drawlmage(''C:\Sample\isc.png', 150, 600)

do canvas.drawlmage(''C:\Sample\python.png", 150, 200)

do canvas.setFont(‘'Helvetica-Bold", 24)

do canvas.drawString(25, 450, "InterSystems IRIS & Python. Perfect Together.™)
do canvas.save()

}
}

ZDA RO FEAIDITIL, ReportLab @ pdfgen H7 /3y —75 canvas.py 77 A /L&A R—hLET, 2—KD
2 & HOATIX Canvas 7 V= Mo A L AKX B Z D% KiATL T, InterSystems IRIS 47 =7 DA R RN
HTOLFIZRCHFETEDA Yy REMERHLET,

D%, L IR TINSEBE O FIETA yRERERHEET,
do ##class(Demo.PDF).CreateSamplePDF(**C:\Sample\hello.pdf")

LUF o PDF ARSI, B ESNTZHATURGFESINET,

6 FHAHRAAH Python DfFERE
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InterSystems-

Creative data technology

InterSystems IRIS & Python. Perfect Together.

@ python’

3.2 Python Tt &M 1= InterSystems IRIS 75 AN TD AV YR DD HL

FHAIA A+ Python Z{# AL C InterSystems IRIS 77 ATAY v R&EFIRL ., F D% ObjectScript TRLIRSNIZAY RN E
POV 3D LRI 71T, ObjectScript 7XHF DAY RERERH 3 ZENTEET,

W OFIL usaddress-scourgify 747 7V EMHL COET, ZOTA47FV1E Windows DI~ RIFHLLLFD X
AV A=V TEET,

C:\InterSystems\IRIS\bin>irispip install --target C:\InterSystems\IRIS\mgr\python usaddress-scourgify

UNIX _R—2ADL AT A TIE LA HLET,

$ pip3 install --target /InterSystems/IRIS/mgr/python usaddress-scourgify

LT OTE-77AIZE, KEOEFTOKERS D7 /37 1L Python TREIRENIZAY RN EENET, T,
usaddress-scourgify Zff H L TEFTZT AU &R [EHE AL OEREIZE> TERELET,

Class Demo.Address Extends %Library.Persistent

Property AddressLinel As %String;

Property AddressLine2 As %String;

Property City As %String;

Property State As %String;

Property PostalCode As %String;

%ethod Normalize(addr As %String) [ Language = python ]

#HIAH Python DEMAE 7



ObjectScript M5 DHAAH Python A—FDIFUH L

from scourgify import normalize_address_record
normalized = normalize_address_record(addr)

self.AddressLinel = normalized["address_line_17]
self_AddressLine2 = normalized["address_line_27]
self.City = normalized["city"]

self.State = normalized["state"]

self_PostalCode = normalized["postal_code"]

FEFROXFEHNEANNELTIEET DL, 75 AD Normalize() A2 AL A AR AEFTEZFHALL ., K 5%
Demo.Address 47 ¥V = 7 DI EIFR T T A ITHRMLE T,

ZOAYRIFLL T OISR ET,

USER>set a = ##class(Demo.Address).%New()

USER>do a.-Normalize(''One Memorial Drive, 8th Floor, Cambridge, Massachusetts 02142")
USER>zwrite a

a=3@Demo.Address <OREF>
Fommm - general information ----—-—————————-

oref value: 3
class name: Demo.Address
reference count: 2
e it attribute values -—————————————————

%Concurrency = 1 <Set>

AddressLinel = "ONE MEMORIAL DR"

AddressLine2 = "FL 8TH"
City = "CAMBRIDGE"

PostalCode = *02142"

State = ""MA"

3.3 Python Titmbanf= SQL B FE(ZANTZR-TOY—UvDEST

HLIIA T~ Python Zf8 LT SQL PIREITANT R« Pl — v 2 ER T 5ES. InterSystems [RIS 1Z, o> AV R
ZFEONH T DO LFRIT LT ObjectScript HIENHE DAy REREF O TAERELET,

B Z 1L, ZORF 2 AN TR L7227~ 3 SQL Bi%i X, tzconvert() A/ K& 577 A User.functzconvert &4k
L%EJ, Z41% ObjectScript BN FIZIE, LLFOISIZLET,

USER>zwrite ##class(User.functzconvert).tzconvert($zdatetime($h,3),""US/Eastern™, " UTC")
""2021-10-20 15:09:26"

2T, $zdatetime($h,3) 2 L CTERIED HAFEEEZ 23 $HOROLOG FER25 ODBC HAFERUTEHBIILET,

3.4 £E D Python ATV RDEST

FHAIA A Python 2—R&BAFE E/2I1LT AL TWOBEE, EE D Python 2~ F% ObjectScript ST T HEE SN
FWBERHYET, 2L, %SYS.Python 77 AD Run() A/ RICk->TIT2£d,

8 FHAHRAAH Python DfFERE



ObjectScript EFAAIAH Python FEIDF vy TxIBDH S

BIZIE, ZORF2 A ROFPY-THE A L7- usaddress_scourgify 73w/ — M50 normalize_address_record() B
BaT AT WDIZ, EOEEEZ RO HERWEE B0 6 LIVER A, %SYS.Python.Run() AV R&EHIL T, LA
TOINH =T NI DO~ N T2 TEET,

USER>set rslt = ##class(%SYS.Python) .Run(*'from scourgify import normalize_address_record™)

USER>set rslt = ##class(%SYS.Python) .Run(*'help(normalize_address_record)'™)

Help on function normalize_address_record in module scourgify.normalize:

normalize_address_record(address, addr_map=None, addtl_funcs=None, strict=True)
Normalize an address according to USPS pub. 28 standards.

Takes an address string, or a dict-like with standard address fields
(address_line_1, address_line_2, city, state, postal_code), removes
unacceptable special characters, extra spaces, predictable abnormal
character sub-strings and phrases, abbreviates directional indicators
and street types. |If applicable, line 2 address elements (ie: Apt, Unit)
are separated from line 1 inputs.

%SYS.Python.Run() AV R, L7 5E1C 0 2L, RELTZSEIZ -1 ZiRLET,

4 ObjectScript EFHAAH Python DXy T %1E8H5

ObjectScript & Python D EFFEIZITENWDRH DT | Z D FREM DX v 72D D125 > TIHLEDHLHIEHR D
HHET,

ObjectSeript {8 TiZ. %SYS.Python 77 Z{ZXY . ObjectScript 236 Python Z# I TEA L2720 %3, ZEMIX. Inter—
Systems IRIS DI TR V7 7L A% L TITEIN,

Python fHITCIZ, iris £ =—/ LXKV, Python 7% ObjectScript %/l TEXALH12720EF, Python 736, £V =2 —
NWERBDOY AN F R T DI X Thelp(iris) IEANLET,

ZDRrar TR, LFTOEBIZOWCHBALET,
Python DA A F B D
Rl -4
F—U—REIIA A& 515K
SIS REL
True, False, None DfEA 3 ik
TA47a)
YA
Ja—3)1
HLAIA T~ Python 7350 ObjectScript T~ RO FET
B o LB
Bytes & String 4

VAL

#AAH Python DIE 9



ObjectScript EFAAIAH Python DX vy TxIBDH S

4.1 Python M#AAAHEEDEFH

builtins /Xy —U3 Python A # 7 VA2 OB B BIRJICR—REINET, 2O/ w7 —UIZiE, X—R 47
/iﬁb%ﬁ@iﬁmf®ﬁ$ﬂ#®7~&@%ﬁkmﬂﬁﬁk%@;kiomﬁm&_®iﬁpﬁ# AENT-
TRCOFBINFNEFNET,

ZNBOFEM 1T RTUT 7 EATEAINTT DI, L F DL D/ —T% ObjectScript 124 AR —hL %

—é—O

set builtins = ##class(%SYS.Python) . Import(*builtins'™)

Python @ print() BA%kiL. EEIZIZ builtins BV 2— /LORA/ YR THAH-D . ZOREEZLL T D LS1Z ObjectScript
IO TEAINITRDET,

USER>do builtins.print(hello world!")
hello world!

WIZ zwrite 2~ REFHLT builtins 47 V7 e BZ N TEET, ZHUE Python 47 V=M CH DT
W, builtins X —0 strQ) AV REEHLC, ZOF 7P/ O XFHNRREZBELET, DL Pz RUE
h@‘o

USER>zwrite builtins
bui Itins=5@%SYS.Python ; <module “builtins® (built-in)> ; <OREF>

RICh—2212X >, builtins.list() A/ R%f# LT Python VARAER CTEE T, UL FOFIL, ZEOVARNAERL F
ﬁAO

USER>set list = builtins.list()

USER>zwrite list

list=5@%SYS.Python ; [] ; <OREF>

builtins.type() A/ RZEHL T, 248 list 73 @ Python O CHAMNEHRABZENTEET,

USER>zwrite builtins.type(list)
3@%SYS.Python ; <class "list"> ; <OREF>

BRIV 212 list) AV RIZ, EBSIZIZV AN T Python DI T AF T P27 DAL AZ L AEIRLET, LLTO
JONTUARRF T V=T dir() %//b %ﬁﬂﬁ%_&f\ list 7T ANRRED A R & fERTEE T,

USER>zwrite builtins.dir(list)

3@%SYS.Python ; ["_add_ ", " class__ ", "_ class_getitem__", "_ contains__ ", "_ delattr__ ",
"__delitem__"

" dir_", " doc_", " _eq_ ", " format__ ", " _ge ", " getattribute_ ", "_getitem_ ", " gt ",
" hash__ ", ™ idadd__ ", ~ _amul__ ", " init_ ", *_ init_subclass__ ", " iter__ ", " _le_ ", " len_"

e, " _mul__", "_ne_ ", " _new_ ", "_reduce__", "_ reduce_ex_","_ repr_ ", "_ reversed__",
—rmul__", " setattr__ -, *_ setitem_ -, " sizeof ", "_str__", *_ subclasshook__ ", "append-®,-“clear”,

“copy", "count®, "extend", "index", "insert®, "pop", "remove", "reverse®, "sort"] ; <OREF>

FIEELZ, help) AV RZEMAL T, YA ATV 27 MIONWTDO~NL T EEETEE T,

USER>do builtins.help(list)
Help on list object:
class list(object)

| [list(iterable=Q), /)

Built-in mutable sequence.

If no argument is given, the constructor creates a new empty list.
The argument must be an iterable iIf specified.

Methods defined here:
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__add___(self, value, /)
Return self+value.

contains__(self, key, /)
Return key in self.

__delitem__(self, key, /)
Delete self[key].

R ObjectScript (2 builtins £V 2 — /L& AR =BV, %¥SYS.Python 77 A®D Builtins() A/~ K%
MEOHTZENTEET,

42 HAF4

kR4 HENX, ObjectScript & Python THZeDFET, Hilx X, 7o —A=7 () IE Python DAYy R4, THFA]
INTEY, EDOLZANDLDD “X o — (dunder)” A/ RBIOVEM: (“dunder” 1% “double underscore” DA MEIE)
PRSI T ET (__getitem  X°_ class__ 72Y), ObjectScript 235F D XA 725 B 1% A4 35121,
PLFoIsicENGE B | A THAET,

USER>set mylist = builtins_list()

USER>zwrite mylist.”_class__ "
2@%SYS.Python ; <class list> ; <OREF>

W2, InterSystems IRIS AV Y RIFZZLDYE/S—E 2 hEE (%) THEVET, Bl2I1E, WNew() <° %Save() DIH 720
F9°, Python 22"HF DX 7588 -2 AT 21213, S—kUMNEEET X —RAa 7 CTEEMSRZIFT, KEtZ 7 A
User.Person 23554 . Python Z—RDLL FDF7IE, #HLUY Person 7Y =7 e ER L £,

>>> import iris
>>> p = iris.cls("User.Person®)._New()

43 F—T—FFIFBRMTE5IH

Python Tli&, AYYREEFRT HETF—U — N5 1 (F2E "4t & 51587 LHFHEND) 26 32003 — ka7
FIETY . ZHUTED BETRWG AT BEHIBRLIZD . G T4 NS U THIBEfR E LI T ZE0%
G0 ET, FIEL T, LUROfii e Python Ay RZ& R THELLD,

def mymethod(foo=1, bar=2, baz="three'):
print(f'foo={foo}, bar={bar}, baz={baz}'")

InterSystems IRIS {213 — T —RBI DB EN2N 2D X AT I AT V=V B LT, F—U—R/fEDO~T
PREFTAMLENHVET, I, L FOINTR0ET,

set args={ "bar": 123, "foo": "foo"}

AR mymethod() 73 mymodule.py LV EY 2 —/LINIZH DG £h% ObjectScript IZAV AR —RL T, LAFD LS
WZRFOMH 3 28N TEET,

USER>set obj = ##class(%SYS.Python). Import(*mymodule™)

USER>set args={ "bar': 123, "foo'": "foo"}

USER>do obj.-mymethod(args.-..)
foo=foo, bar=123, baz=three

baz [T AV Y RIZESI TN, BEE T "three” OEREIN Y THNET,
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44 5| HNDSREEL

ObjectScript TRLIRSNIZAY Y ROSIHUT, MEEIFZRICL > TESTZENTEET, LFOAYYRTIL, v/ =F %
D 2 SHE 3 DHDOFIEODHNZHD ByRef F—TU —RiE, TNOHEZZHIELLIHEL TWDHTEEZRLTWVET,
ClassMethod SandwichSwitch(bread As %String, ByRef fillingl As %String, ByRef filling2 As %String)

t set bread = "whole wheat"

set fillingl
set filling2

"almond butter"
“'cherry preserves"

}
ObjectScript 2352V v RZMFOM T ERIE, LT OIIISFIBDORNCE VAR EL T, TN a2 RIELLET,

USER>set argl = "white bread"

USER>set arg2 = 'peanut butter"

USER>set arg3 = '‘grape jelly"

USER>do ##class(User .EmbeddedPython).SandwichSwitch(argl, .arg2, .arg3)

USER>write argl
white bread
USER>write arg2
almond butter
USER>write arg3
cherry preserves

H15, 2% argl OfEAY, SandwichSwitch(Q) ZFEONH L2 BRI THLOIZXL, A%k arg2 3L arg3 OfE
IEE L LT=Z b ET,

Python 13ZRRICEARERNH LA RAT 47 CTHR—RLZARW =8 | iris.ref) AV REEHL T, 2RIELT 2% 5501z
DNWTAYYRNIZETSREERTOMLERHVET,

>>> import iris

>>> argl "white bread"

>>> arg2 iris.ref("peanut butter')
>>> arg3 iris.ref('grape jelly™)
>>> iris.cls("User.EmbeddedPython®).SandwichSwitch(argl, arg2, arg3)
>>> argl

“"white bread”

>>> arg2.value

“almond butter*

>>> arg3.value

“cherry preserves”

value 7 T2 LT arg2 & arg3 OfEllT 7 EZAL, FILHNRAY YR ~OEOH L O#IZELLT-Z L 2R
T&EET,

45 True, False, None DIEZET A%

%SYS.Python 77 A1Z1% True(). False(). 83X None() DAV RNHY | ZHEFF 1 Python @ True, False,
L None OFGBIFEFRLET,

LUl zmUEd,

USER>zwrite ##class(%SYS.Python).True()
2@%SYS.Python ; True ; <OREF>

ZNHDOAYYRIE, Python A/ RIZ True, False, 3L None Z T LERHLGEITHE LB ET, LLUFOH]
&, TR U NEEA RS E G T TRLIEAY Y REERL TOET,
USER>do obj.mymethod(##class(%SYS.Python).True(), ##class(%SYS.Python).False(),

#Hclass(%SYS.Python) _None())
foo=True, bar=False, baz=None
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F—TU—RE A HIFFL TV 5 Python A RIZABIORWE|EZ0E 3L Python IZFNOETESN-IEF CRLEL F
KR

Python AV RIZd&->T ObjectScript |ZIRSFVHEA T DT True(), False(), 383U None() DAYy R A 4544
BRRNZEITIEE L TUEENY,

Python €3 =—/L mymodule (2, isgreaterthan() A/ RtdHHELET, ZiUE, L TFTOIIICERINET,

def isgreaterthan(a, b):
return a > b

Python THEITT DL, ZOAVYRIXBIE a 2 b LVHREWVEAIZ True KL, #5TRWEAIC False 2iK9Z
L ES,

>>> mymodule.isgreaterthan(5, 4)
True

L2L. ObjectScript 2>6FEFONHH L7254, IRENADHEIZ 1 THY. Python B+ True TIZHVFER A

USER>zwrite obj.isgreaterthan(5, 4)
1

46 74931

Python TlX, T 47 aF Vid—M&MIIF —/MEOXT O TT —2E KT 570N ET, FIZIZLL T O
ol ET,

>>> mycar = {

“make': "Toyota",
"'model™: "RAV4",
"color": "blue"

>55 print(mycar)

{"make": "Toyota", "model®: "RAV4", "color®: "blue"}

>>> print(mycar[“color'])

blue

ObjectScript Ml TiZ. Python @ builtins T =2—/L® dict) A/ RZHHL T, Python T 427 a ) aFcx%

D

USER>set mycar = ##class(%SYS.Python) .Builtins().dict()
USER>do mycar.setdefault("'make™, "Toyota')
USER>do mycar.setdefault("'model', ""RAV4'™)
USER>do mycar.setdefault(*'color', "blue'™)

USER>zwrite mycar
mycar=2@%SYS.Python ; {"make": “"Toyota®", "model®": "RAV4*", “"color®: "blue"} ; <OREF>

USER>write mycar."__getitem_ "(*“'color™)
blue

FEROFITIE, T4 aF Y AR setdefault() 2L TF—DOEEZHRIEL. _getitem_ () IZL> TR —DEEFE
LTHET,
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471) Ak

Python TiL, VAMIfEDaL 7o ab ML ETH, F—2 AL EE A, VAMIOEBIZIX, A>T v RIZE->T
TIEALET,

>>> fruits = ["apple', "banana"™, "cherry']
>>> print(fruits)

[“apple®, "banana®, "cherry”]

>>> print(fruits[0])

apple

ObjectScript TiZ. Python @ builtins £ =2—/L® list() A/ R&fEHL T, Python VAN EECEET,

USER>set 1 = ##class(%SYS.Python)._.Builtins(Q.list(Q)
USER>do I .append(*'apple™)
USER>do I .append(*‘banana'™)
USER>do I .append(*'cherry')

USER>zwrite 1
1=13@%SYS.Python ; ["apple®, "banana®, "cherry®] ; <OREF>

USER>write 1."__getitem__ " (0)
apple

EREoBI T, VAR AR append() Z# FHL CTYAMIIA B #1BHNL . _getitem_( 1L > THRELTIZA LT w7 AD
fEZEEL TVET (Python VAMIERR—ZT9),

48 50—\l

1FEAE DS | InterSystems IRIS IARTESIVTWDT —HITIE, SQL 2 450>, ke 7 ALZF D737 1B &
ORAVYREERLTT 7B ATEET, Ll Za— SV EMEEND, LD RAT 4T DKt T — RS E 3
TIRALTENWZELHNET, WD T =X T 7B AT DA F2013 SQL 77— 7 07k e 7 AT IEi@E L TR
AX—v VLV ADT —ZERFL OB AR T,

HAHELT & CUBET 15, 7 R S, F LfEDAT D7 AP Y LR B LI CEET, (ERRIIL, 7
— L O 25U TLIZEVY,)

Python TRLIRENTZ 2 DDIT A Ay REFFO LU FDITAZZZ THET,

Class User.Globals

{

ClassMethod SetSquares(x) [ Language = python ]
{

import iris
square = iris.gref(*"square™)
for key in range(l, x):
value = key * key
square.set([key], value)

e
ClassMethod PrintSquares() [ Language = python ]
{

import iris
square = iris.gref(‘"*square')
key = """
while True:

key = square.order([key])

if key == None:

break
print(""The square of " + str(key) + " is " + str(square.get([key])))

}
}

AR SetSquares() (¥ —D#iPHZ /L —F LT, Y m—/3L Asquare DF /) —R THEFX—D /AL ET, AV
R PrintSquares() 137 2— L& EEL, F—ITEMHIN TWAEF—LEZH HLET,

14 #HHAH Python DEFE



ObjectScript EFAAIAH Python FEIDF vy TxIBDH S

Python ¥ = VEZFEENL C, VT ABA L AKX AL, a—REETLTEDINTEET D0 E MR L THAEL LD,

USER>do ##class(%SYS.Python).Shell()
Python 3.9.5 (default, May 31 2022, 12:35:47) [MSC v.1927 64 bit (AMD64)] on win32
Type quit() or Ctrl-D to exit this shell.
>>> g = iris.cls("User.Globals™)

>>> g.SetSquares(6)

>>> g. PrlntSquares()

The square of 1 is 1

The square of 2 is 4

The square of 3 is 9

The square of 4 is 16

The square of 5 is 25

LT BIRIABD iris BV 2— )LDV DONDRA) R T a— U T 7B AT A ERZ R THELLI,

AR SetSquares() Tl, 3 square = iris.gref(""*square™) |37 10— 3L Asquare ~DEH M (gref EHIF
ENEd) 2LET,

>>> gsquare = iris.gref(*'square')

3 square.set([key], value) (%, ¥ — key #¥i-D ~square ®/—R%ff value IZiELET, iz
Asquare D/ —R 12 Zfl 144 [T ETEET,

>>> square.set([12], 144)
7a—s VD) —R%E  ROBMELTRETHIEL TEET,
>>> square[13] = 169

AR PrintSquares() TiX, 3 key = square.order([key]) & ObjectScript @ §ORDER BA#D IO, ¥ —%
ANELTEY, 70— SV DIROF—% IR U ET, 7 r— V2 ERTDHITIE, 8, F—0895% > TRV EA7R
¥ None 2MRENDHET order() ZE LKL £3, F—20EHk L TODMLEITRWD F—DMIIF v T D55
B Ch, order() [FIRDF—EIKLE T,

>>> key = 5

>>> key = square.order([key])
>>> print(key)

12

Iz, square.get([key]) X —%2 AN ELTHY, 70—V DZDF—DEEIRLET,

>>> print(square.get([key]))
144

HON T ORWESCEHE I TEET,

>>> print(square[13])
169

Ta—3V D ) — KRR —E ROV IHVER A, LLFOILE, Asquare O/L—h+ /—RIZCFHEAEMLET,

>>> square[None] = "Table of squares*®
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ZNHD Python 2~ RMREERZT o — )VITEZ L7222 7R 972912, Python 2 =/L%# T L. ObjectScript
T zwrite I~ R&2 LT Asquare DNEZH L ET,

>>> quit(Q)

USER>zwrite ”~square
~square="Table of squares"
~square(1)=1

Asquare(2)=4

~square(3)=9

Nsquare(4)=16
~square(5)=25
~square(12)=144
~square(13)=169

7 a—r VB IRTH ] TEHAY YR D57 AN EAFT 51214, Python /L5 help(iris) Z AL TLEE
U,

4.9 #AHA A Python Hh5D ObjectScript AV RDELT

VAT AT D TER AT U AT HA . ObjectScript TRLNI I/ —F A REO TR E . HEOVHE T
ZLEINTEDBA YRR NF DD R AT % FEATT 5556728 #lA AT~ Python 7> ObjectScript 2~ R&FEfTLT=
WIBEDRHVET, ZDOIH75%4E ., Python 7>5 iris.execute() AR TEET,

W DB TrL, InterSystems [RIS D/3—T gy FEFE & T ok kA # $zversion it LET,

>>> jiris.execute('write $zversion,!")
IRIS for Windows (x86-64) 2022.3 (Build 602U) Mon Jan 23 2023 14:05:04 EST

iris.execute() 7>HEZ 1K LT, Python ZEIZE N Y THWEENHVET, ZOFITIL., InterSystems IRIS DPNEBAR
L—U A THUED T me A0 — V72 B AT LR & & T R 2S5 $horolog Dz, 2248 € ICHIV Y TET,

>>> t = iris.execute('return $horolog™)
>>> t

"66499,55283"

UL, 77 A %SYSTEM.SYS O Horolog() AV RZiH4% t = iris.cls("%SYSTEM.SYS") .Horolog() &%
i cd,

ITARA ROV —F & 50 ObjectScript @ —R2Mii HE 41TV T fL A A Z Python 225 /0—
FUEIFOHLTEWARNHET, 2 DOEMEO A #4234 B4k Sum() Z8fo/L—F 2 MMath B H855. IRO K
T, 2 SOEfEE B LT, RYEZ Python 258 sum (ZEIN Y THZENTEXET,

>>> sum = iris.execute(return $$Sum™Math(4,3)")
>>> sum
>>> 7

FLARIA T Python 2357 00—/ ZT 78 AT 25 1EE U THERES LD DI, iris.gref) AV R&Ali T 5515 TH 73,
iris.executeQ) ZEHAL T/ a— SNV EFRE LY, 7 a— LDEEZERGE T2 TEET, L FOHITIE, 7r—
731 Amotd ZfE "hello world" [Z%EL T, 72— VLIBEEZ TG L ET,

>>> jiris.execute("'set "motd = \"hello world\'"")

>>> iris.execute("'return ~motd")
“hello world*
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4.10 IS A0 EE

InterSystems IRIS 7k~ RZ 13, Python OFIANEALEL | Fi5H% S — AL AT ObjectScript (ZJELE9, LLHEITD
Python 747 ZVDOH] R\ LT, FTELIRNWT 74 /L% I L C canvas.drawlmage() OO LZ7X1T L., ObjectScript
THIANERR T 58, LF DX/ ET,

USER>try { do canvas.drawlmage(''C:\Sample\bad.png', 150, 600) } catch { write "Error: *, $zerror, ! }
Error: <THROW> *%Exception.PythonException <THROW> 230 ~0"DO canvas.drawlmage(*'W:\Sample\isc.png",
150, 600)

<class "0OSError®>: Cannot open resource "W:\Sample\isc.png" -

ZZ T, <class "0SError">: Cannot open resource "W:\Sample\isc.png" |Z Python 2>&RS 3767+
<9,

4.11 Bytes # & String &

Python T, “bytes” 5 —4% (HIZ 8 B e /SAMD I~ R) DA T Y=/ string CLFHNEFE T UTF-8 /X
ARDL = A) ORNZBHIEZR X B2 BV ET, Python TiX, bytes 27 V=7 MIR L TEBINET AN, string I
RAR AR —F 4 T e AT ML TE IS L TF Yy MUGU TEBIND G ENHYET (Latin-1 725),

InterSystems IRIS T, bytes & string Z X BI/LEH A, InterSystems IRIS Tl Unicode XF%I] (UCS-2/UTF-16) %
PR —RL TOET A, 256 LIV/NEUMEZE Te3CFHE, string & bytes DEHBGIZHANEE T, 2D Python &
DT string BE bytes VIV THEXT, L TOA— VR #EHINET,

InterSystems IRIS @ string (X3 FHE /72 &4, ObjectSeript 75 Python IZJESUARSC UTF-8 I[CE#AS L E
ﬁ—o

Python @ string (%, ObjectScript IZRINSHEEIZ, UTF-8 7>5 InterSystems IRIS CFFNZEHAIFIL, F DR
UARL TR0 ET,

Python @ bytes 7= RMZ. 8 B L5412 L T ObjectScript IZIRSNET, bytes 7V =7 DEESHR i K
WFHNEZBZDHE, Python O bytes 47 V=7 iIKENE T,

ObjectScript 75 Python |Z bytes 7 ¥ =7 b 121X, #tclass(%SYS.Python).Bytes) A/ R&EEHLEd, =
DA R, EfEL705 InterSystems IRIS S FH& UTF-8 [T FH A,

LU o6, InterSystems IRIS C5EF1% bytes Bl Python 47 Y=/ MIZEHAL F9°,

USER>set b = ##class(%SYS.Python).Bytes(*'Hello Bytes!')

USER>zwrite b
b=8@%SYS.Python ; b"Hello Bytes!®" ; <OREF>

USER>zwrite builtins.type(b)
4@%SYS.Python ; <class "bytes®"> ; <OREF>

InterSystems IRIS D KL FFNETH D 3.8MB LY KXV Python bytes 47 =7 b iS4 511X, bytearray 47
TV MAERL T, extend) AV Y RIZEY bytes DIN/NEZR2F ¥ V& BINTEET, HK4IT, bytearray 47 =7 h
% builtins @ bytes() A/ RIZHEL T, bytes RELEZTUEL £7,

USER>set ba = builtins.bytearray()

USER>do ba.extend(##class(%SYS.Python) .Bytes(*'chunk 1))

USER>do ba.extend(##class(%SYS.Python) .Bytes(*'chunk 2'))

USER>zwrite builtins.bytes(ba)
"chunk 1chunk 2"
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412 BEHNEZETIS—DOIVEYS

FHAA Fx Python ZA# A4 A8, FZH#EH /)1 InterSystems RIS T — WZ<o U 7E N FET, OFED., print() LD
T _RTH—IF MR EEIN T T, BT —(X, T 4L 7N <install-dir>/mgr (255 InterSystems IRIS
messages.log 7 7 A /U Iw oL T ENET,

&L T, 20D Python Ay RIZONWTE R TAHELLD,

def divide(a, b):
try:
print(asb)
except ZeroDivisionError:
print(“'Cannot divide by zero™)
except TypeError:
import sys
print(*"'Bad argument type', file=sys.stderr)
except:
print("'Something else went wrong")

F—=IT IV TIOA YR ET AN D55 LT DL RBHE AR RENET,

USER>set obj = ##class(%SYS.Python). Import(*'mymodule™)

USER>do obj.divide(5, 0)
Cannot divide by zero

USER>do obj.divide(5, "hello™)

0ICI 2R EFITTHE, =T — AU RE—IF/NIRESNET D, XFEINIDBREEZRIT T DL, Avt—
Ul messages.log (TR ESNET,

11/19/21-15:49:33:248 (28804) 0 [Python] Bad argument type

TrANVDELHE 2 B2 LB BT, IR Ay B— DB messages.log ICEEZNAINNCT AL ERHVET,

5 HAEERTAY I3V NTOHAAHA Python DEFHE

InterSystems IRIS NOFH AIEH 7 & 7 a [EIHZ I AS LAOE Y FATRARN I TGARLT X 7K« 5 A% Falk LT
DY, =Xy« Ay RIE$ T ObjectScript TR T DM ENHVET, T— L 307« A RIIBEE T
L7 A o RT3 | 2 —PFICRDEIES D IIRF S TOET, 72720, 23—/ w7« X/ RO ObjectScript
2—NRZ, Python 747 JV%{E ALY, Python CHEIEESNIZZEDMOD A/ REENH 2N TEET,
LLFOHNL. ZAEAY =D U FHMEZ B L . Amazon Web Services (AWS) boto3 Python 747 V&L
T, FDOXFH % Amazon Simple Notification Service (SNS) Z/"L TT % Ab Ay b— U CEERICEETAE D X
A A R—2alaRLTCNET, 20 AWS T4 7 7N TOMB O T 23, ZOB) T, Onhit() BLW
OnMessage() T—/ L3 7 « 2 R1E ObjectScript TREARZFLTWADIZRL  Pylnit() B8 SendSMS() DAV R
Python TRLRZILTCNAIZER DD ET,

/// Send SMS via AWS SNS
Class dc.opcua.SMS Extends Ens.BusinessOperation

Parameter INVOCATION = "Queue’;

/// AWS boto3 client
Property client As %SYS.Python;

/// json.dumps reference
Property tojson As %SYS.Python;

/// Phone number to send SMS to
Property phone As %String [ Required ];
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Parameter SETTINGS = "‘phone:SMS";
Method OnMessage(request As Ens.StringContainer, Output response As Ens.StringContainer) As %Status

#dim sc As %Status = $$$OK

try {
set response = ##class(Ens.StringContainer).%New(. .SendSMS(request.StringValue))
set code = +{}.%FromJSON(response.StringValue) .ResponseMetadata.HTTPStatusCode
set:(code”"=200) sc = $$$ERROR($$$GeneralError, $$$FormatText('Error sending SMS,

code: %1 (expected 200), text: %2', code, response.StringValue))

} catch ex {

set sc = ex.AsStatus(Q)

return sc

Method SendSMS(msg As %String) [ Language = python ]
{

response = self._client.publish(PhoneNumber=self._phone, Message=msQ)
return self._tojson(response)

Method OnlInit() As %Status

#dim sc As %Status = $$$OK
try {
do ..PyInitQ)
} catch ex {
set sc = ex.AsStatus(Q)

quit sc

/// Connect to AWS
Method Pylnit() [ Language = python ]
{

import boto3

from json import dumps
self.client = boto3.client('sns™)
self._tojson dumps

R BFZO OnMessage() AV R DA —RIZE, ZORF 2 A MR DB I0E L2 FE R E L TH720ITR
SOYATHEENTVET,

ZON—ND 1 DOFIINE, THETZINED AN ZALAL TORWG AT, Python Ta—/L 3y 7« Ay REFAETE

LT O YRR —E20OH1E poller EL THBNTWET, ZOHAE, EVRA Y —ERAIMEBEWVCETTDHID
RIETEALIRDT=DITE VAT B RTIEFEESNDLER (COGEIET X D UTFHIWEE G Te) A B LE T,
ZOFETIL, OnProcessinput() @ —/ L 3w 27« X2/ R % Python (2324 T%i?}_ﬂi DA KD =F T plnput
5@5(75’41\”% LCWRWedTT,

Class Debug.Service.Poller Extends Ens.BusinessService

Property Target As Ens.DataType.ConfigName;
Parameter SETTINGS = "Target:Basic";
Parameter ADAPTER = "Ens.InboundAdapter";

Method OnProcesslinput(plnput As %RegisteredObject, Output pOutput As %RegisteredObject,
ByRef pHint As %String) As %Status [ Language = python ]

{ . .
import iris
import random
fruits = ["apple", "banana', "cherry']
fruit = random.choice(fruits)
request = iris.cls("Ens.StringRequest®)._New()
request.StringValue = fruit + * " + iris.cls("Debug.Service.Poller®) .GetSomeText()
return self.SendRequestAsync(self.Target,request)
3

ClassMethod GetSomeText() As %String
{
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Quit "is something to eat"

}
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