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$L AT Python (240, InterSystems RIS 77V r—3ar a7 a5 74 ARAT 47 47> a2 LT Python %
fEATEDINNT2DE T, FLAIAI Python 2 A0 030D TTHLEEIE, £ "Fl7IAZx Python OHFEL” %
ZHL, ZO%BAIIA T Python DIVFEMRFHEL T, ZORF 2 AL M BEEALTZEN,

ZDORF 2 A NIHAIIA T Python IZOWTHEE T ANT X TUTENLHET A, #fET 592 T ObjectScript (20
TOHAHREE DGR A FF> TWDBIENEELVVTL L), InterSystems IRIS 33X 8 ObjectScript (ZAE 172 Python Bf
REHEDBE " —rMNT T T3 T DANAT AR B RLTEE,

1.1 #2EIN S Python /N\—3Y

$H AT Python O FHERICHELEX 715 Python D3 — a3, FATL WA IV T+ — M- TERVET, 1T
EAE DAL BEWOF R —F 407 < AT AD Python OEEENR—Va0 T, AR —F 407 S AT L
%593 Python OF R —RktENI—Ta0 D5E 70 ANT. "F DOV R — it Sie” 2B L TLTEE0,

EIR —8OA 2 —F 4T AT ATIL, 7L F 7L Python T2 A LEREAAF L T, HESEE D Python
W=Dl e —N—FAFTEET,

Microsoft Windows TlZ. InterSystems IRIS A2 Ak— /L «F o MZLoT, f#AIAL Python B D ELWVVI—a D
Python (BAfEIX 3.9.5) MA L AM—LENET, BAFE~ v &ML T T, Python 22— AR A LIZWEE AL,
ZORLNN—T 3% https://www.python.org/downloads/ 734 7 a—RLU AV A=/ 52 LEBEIDLET,

2D UNIX _R—ZDF L —F 47« AT L TIE, BEIZ Python 28V AR— /L ELTWET, A2 AN—/LT 50k
BERHHGENL, o — e 2=V |\ LKV OA R —T 4 T e AT KIHERES LA N —Tar LT
FEEW, LLFIEHlZR~RUET,

Ubuntu : apt install python3

Red Hat Enterprise Linux $£721% Oracle Linux : yum install python3
SUSE : zypper install python3

macOS : Homebrew Z{# L C Python 3.11 ZA > A—/LLET,

brew install python@3.11

%72, OpenSSL DEH/N—Var L T D ZEBRERL TIEINY,

brew unlink openssl
brew install openssl@3
brew link --force openssl@3
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https://www.python.org/downloads/
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BELARES

AIX : AIX Toolbox for Open Source Software 736 dnf (dandified yum) 2 LT Python 3.9.18 L& A Ah—
MUET,

“Python ZE—RTEFHATLE” VIO T—NRKREINTZGEIL, AT AIZ Python 232 AR—/LEFL TR
73, Python O FHILARWW AR —2a0 M HHEN =D E B LT, "FDOMOY R — et G EE” 2T, LER
N—=Tar? Python AV A= ENTWHZEEFER L BEIIISC T, ERLOWVTHLDTT4 T Python A A —
IVEIITFAL A=V L TLIEE, F21d, 7% 7L Python 72 A Lfez i L T, #5355 Python 73—
Vark A —"—=FARLET, (TRXTOT T 74— L THHTEDDIT TIEHVER A, )

TLF¥ 7 )V Python T2 ZA DMERER YR —FL CWVRWT T b7 3 — 2% AL T T, 2 B a—FE D/ —
Tar® Python 3ALAR—/LENLTWBIEE . a~ U RITHBRLAIA I Python MFEFTEFRITI 5 &, irispython (F5x
WNTHR ST python3 FATRIBEY 7A/L (PATH BREA L > TR ED) 2FATLET, MER/NN—Tar O FEITH
BE7 7 ANV DR AANIR S ILD I, 7 SAD T AV F N EUNCE E SV TNDZ LA R L T/ZEV Y, irispython 2+
YROMERHOFEMIL, "2~ N7 60 Python = /L DBALE” 25U TTZI0Y,

1.2 WERY—ER

FHAGA R Python MFEATEEIZ IRIS_ACCESSDENIED =7 — 3R A L7 IIIZT D11, %Service_Callin &F
ZLET, BEAR LT, [CRTLEE]>[tX2)T4]>[H—EX]IZBH)L . [%Service_Callln] 28R L | [H—
ERBEH] Ry A CF vl %A £,

1.3 L% 7 )L Python 534 Likge

—ERDOA N =T T AT LTI, 7F 2T L Python T2 A LERERE LT L AA Z Python IZHESES 1L
% Python D3 — a4 — N—FARTEXET, 2L, 2—FEFLR T 28560, HEESND/3—T a2 LISk O Python
WARAET B 30—V L COBBRAITER T, AR —T 407 L 2T ADOBEE D/ I—T g LI Python
NR—=2a AT 2MENHYET, Fl21E. Red Hat Enterprise Linux 9 (Z1Z Python 3.9 28T /BL TW5728H ., 2D
TR —F L T AT LTI N— 3 3.9 LA T A0 ENHY £,

K E PythonRuntimeLibrary (%, fl73AZ Python %3474 2B 4% Python 7o ZALTFA4TFVD
G fRELET, 20— arDT7A47 FVIE, #lAA S Python OEENRFIZAE HSNDBEE D/A—2 a0 DFA7
FVeA—"—JFARLET,

Python 722 A L TAT7 ZVEFRET HITIE, L FOFNAIHENET,
1. FHA—LVT [VRTLEE] B -LEMOREI-[AT)FHM] (CBEILET,
2. [PythonRuntimeLibrary] D17 T, [#&&EK] 227V 7L ET,
3. fEHIT S Python 7o ZA L FATFVDE R AJLET,
5] © fusr/1ib/x86_64-1inux-gnu/libpython3.11.s0.1

ZOBE A —TF AT A Python AN—Vay | BIOFOMOERIZL->TRRAVET, 2207 T
%, x86 7 —FF7F % T Ubuntu 22.04 0 Python 3.11 OBRETH,

4. REF1 227D LET,

SR, “PythonRuntimeLibrary” 2L CT72&E0,
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https://www.ibm.com/support/pages/node/883796

TL %2 T )L Python S84 Ltkse

FR ZLX2 70 Python T ZALMEREIL, T X TOLN_NL—F 407+ AT N THR— RSNSOI TIIH0FE
Hh, ZOMEEEZ VR —F T Ty N7 —LbDOFERIANT, "F DOV R — It Gkie” #2572
S,

Python OFFLV VS —Ta0 Z AL A—/LUTZ/3, Python F0 ZA I TA 7 FV M ROMBIRWEE . BIEICA
VANV LT UL DIV RTREMEDNH Y F 9, 21X, Ubuntu 22.04 |2 Python 3.11 XA LTFAT T
AV ANV 541X, apt install libpython3.11 Z%E{TL£ 7,

ZOMEREDRERR FIEDZERT. "7 13 7L Python T2 2 A LMEREDE 7 2B TLIEEN,
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Python / A\ r—o DAV A= IL B L UA U R—
~

$HZRIA T Python Tl (il THOER|2TA 7N HEICT 7 EATEE T, RISy —7 LT ET 2, =
FUSIISE A0 InterSystems RIS DT 7 AL 3 2T WA A— /LT AULERHNET, FD% , 23— R T
THEDIZ, AR =L TAENZITE—RTHLENHVET, TNEITIITIL, fHAIAF Python OfFE H HIEIZE- T,
SESFRIERHVET,

2.1 Python /\yr—o DAV AR—)L

$HIA I Python T T 4RI, 2~ RITH6 Python 23— % AV AR— L LET, T 23w R,
InterSystems IRIS % UNIX ~<X—AD T A7 A (AIX ZB8<), AIX, Windows, F72i3=20 7 FOWT U THEH 3202
FoTHEARNET,

211 UNIX R—=ZD Y AT L (AIX #R<) AD Python I\ —L DAV AR—)L

UNIX N—ADTV A7 LTI, python3 -m pip install --target <installdir>/mgr/python <package>
A REEHLET,

IR FEA AR L L TWRWGRIT, ET VAT LDy —2 v X =% T3y — python3-pip %1
VARV L TLIZENY,

5l 21X ReportLab Toolkit I%, PDF BX W T 7 400 %A kT 52004 —T 0 ) —A T4 T FUTF, UNIX ~_—
ADYAT LTI, LFO X 7 ea<  REERALTA A= LET,

$ python3 -m pip install --target /InterSystems/IR1S/mgr/python reportlab

HE I =T HEIELWE =7 ke T AL I RITA L A=V L7 UL, $Z7A Zx Python (337 — V%
AR —FTEER A, Hl2IX, ——target BHEEZFEERE I (BLD sudo ZEHETID) N —
AL ANV TB5E . Python 13— T AL NN DB~ T )1« 2305 — s UIRU RN r—
EALVAN—=NVLET, DO~ R R =T AR = L EHETHE, RIMLET,

A=V AT LA TIL --target <installdir>/mgr/python 47 a %452 LA HE5E
LTWET D, sudo ZfEHL T --target BIEEZEIEL TR0 —V A AN— VT 58 Ryr—
NI a—r L =D UR U RINIAV AN L ENET, ZNHD 0 —Vik, EO2—HTh
AR —NCEET,
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Python /Ay —S DAV A—ILE LU A R—

2.1.2 AIX A Python /1\y r—Y DAV AR—)L

AIX G, AIX Toolbox for Open Source Software (FIJ i CX2354) b/ 30—k A A=V LET,

I =T A ANV T HRENZ, 27K sudo dnf list | grep <package> Z{HHL T, 7Sy — 7% AIX
Toolbox (2D L& ERLET, WIZ, 2~ K sudo dnf install <package> #ffiHL T3\ —T% AL Ah—
NVUET,

HEIR FEAAN= LT RWEEAIE, £5 AIX Toolbox 23523y — python3.9-pip 24/ AR—/L 1L T
Jt={AN

B ZIE, 70— psutil 2% AIX Toolbox THHZLAFERLET,

$ sudo dnf list | grep psutil

python3-psutil.ppc 5.9.0-2 AlIX_Toolbox
python3-psutil-tests.ppc 5.9.0-2 AlIX_Toolbox
python3.9-psutil.ppc 5.9.0-2 AlIX_Toolbox
python3.9-psutil-tests.ppc 5.9.0-2 AlIX_Toolbox

RIS, Ry =V A A=V LET,
$ sudo dnf install python3-psutil._ppc
2R =38 AIX Toolbox I[Z72W A DI, LT DOa~<w 2 REHERAL T/ A—L L ET,

$ python3 -m pip install <package>

2.1.3 Windows ~® Python /X r—S DAV AR—)L

Windows TIZ, <installdir>/bin 7 4L 7 B AGA LD irispip 2~ REEALET : irispip install
--target <installdir>\mgr\python <package>,

Bz 1Z. L F D XS T Windows =3 /12 ReportLab /N — % A A— )L TEET,

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

214 2 TFA~D Python I\ r—V DAV A=)

FKIGERIZR %SYS BEREZ i FH-§712, =277 T InterSystems IRIS % FITL TWAEA 1L, =<K python3 -m pip
install --target /usr/irissys/mgr/python <package> Zf##fHLEd,

FIZIE. LTF D X9l T35 F1Z ReportLab 7Sy —V % A A— /)L TEET,

$ python3 -m pip install --target /usr/irissys/mgr/python reportlab

AR %SYS BEREZA# FIL T, =17 F T InterSystems IRIS Z34TL T\ 584 1E, =<K python3 -m pip
install —-target <durable>/mgr/python <package> ZfEHL F7, <durable> i%, 227 F DIEITHFIER
557545 1SC_DATA_DIRECTORY TEFSN T2/ 3ATT,

21X, 1SC_DATA_DIRECTORY=/durable/iris DOHH . LA FDEHZL T2 712 ReportLab /3y r—U% A
/X}\P‘/I/T%i—;‘o

$ python3 -m pip install --target /durable/iris/mgr/python reportlab

6 $HIAFH Python DERAE


https://www.ibm.com/support/pages/node/883796

Python /Sy —S DA iR—bk

EIR EE : Dockerfile Z{# FH L C InterSystems IRIS D A% 2 Docker A A—TZVERR T DIGE
%, /usr/irissys/mgr/python |Z Python /X /r—% A AR—/L L E9, /ust/irissys/mgr/python &
<durable>/mgr/python O 5 MBEEE T sys.path (28 £ TWAT28 ., JKikehI7e %SYS #EREZfE AL T
BINEIINBARIRL R —T B BT AT ENTEET,

AT F OVERREFETOFEMIT, "2 T TN TOA L F—2 AT LA O FET” B R TIZSN,

2.2 Python /\ysr—o DA ik—bk

I — Uk A A=V LTz InterSystems IRIS 22O 212132 E AL R — T D20 ERZHVET, 2L,
=V PAENIE—RE{, fEHTEDIITRVET,

2.2.1 ObjectScript MM Python /Xy r—U DA iR—b

ObjectScript 7% Python »3w7—% A LR —h 9 51201%, %SYS.Python 77 A Import() A/ RZEEHALET, AT
W2l ERLET,

ObjectScript

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

EFRRORHIOITIL, FLAIAFD Python math £ =—/L% ObjectScript (214> —hLFT, 2% B D171, ReportLab
@ pdfgen 730 —U M0 canvas.py 77 AN D IrEA L R—RUET,

2.2.2 Python TEtmh =AY YR MM Python 1\ r—o DAV R—b

Python Tt S47= InterSystems IRIS A/ RC, D Python 2 —RDIGE LRI S r —V 5 A IR— R TEET,
PLFicpHlzRUET,

ClassMethod
Example() [ Language
= python ]

{

import math
import iris

import reportlab.pdfgen.canvas as canvaslib

# Your Python code here

43H3AH Python DIE 7



Python /Ay — DAV A= ILE LU A VR—k

2.2.3 XData 7AYIZEALT= Python 1\ —o DA VRk—k
LLFoBD IS, 77AND XData 7 a7 &L TR /r—Y DA A VR — T DL TEET,

XData

%import [ MimeType

= application/python ]
{

import math
import iris

import reportlab.pdfgen.canvas as canvaslib

G XData 7 By 7 DAL %import (2950 ENHY £, MIME 247 1X, application/python
F2IT text/x-python [ZTEET, {TOA T U MDOEBEEED, IELV Python #3CZEHL TL
7230,

ZD%, ZNHD 3y r—UE, Python TRLRSNIZ/ FANDIEE DAY YR T TEET, HEA R — D08
IEHVEE A,

ClassMethod
Test() [ Language
= python ]

# Packages imported in XData block

print(*\nValue of pi from the math module:®)
print(math.pi)
print("\nList of classes in this namespace from the iris module:*)

iris.cls("%SYSTEM.0OBJ") .ShowClasses()
b

XData 7 2y OE FAHFHRIL, "XData 7y 7 DOEFREFET” 25 TLIEEW,

8 $HIAFH Python DERAE
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ZONR—U T, #ZA T Python AT WL OO HEAHHLET,

= A
3.1 Python Y TILMLEST
ARV AT DADRE—ITF )Ly a FEa -~ R0 Python /L EBRAECTEET,

3.1.1 3—3F)LHBHD Python )LD EALE

A=V AT DADZ—IF )Ly a5 Python ¥ = /L& BIRT 5121, %SYS.Python 77 A® Shell) A/ K%
POV U Ed, ZAUCEY, Python A2 H T VENALHT 0T 47 «B—RCREILET, ¥—3IF L -kyiarhbr—
P — L AR—ZN Python o=/ VIZIESILET,

a<UF quit() Z AL T, Python v =/b a8 TLET,

LT, #—3F /Lty a0 USER f— LA —ZM 5 Python /LA RBNLET, ZHUT. 748 FvF K
DR OB DI % H L FD% InterSystems IRIS @ %SYSTEM.OBJ.ShowClasses() AV Ra{# L TEALE
DA—LAR—=AND I ZADY AN I LET,

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 quut() or Ctrl D to exit this shell.
>>> a, b =
>>> while a < 10
print(a, end=" %)
a, b = b, atb

0112358 >>
>>> status = iris.clIs("%SYSTEM.OBJ") .ShowClasses()
User .Company

User .Person
>>> print(status)
1

>>> quit()
USER>

AR %SYSTEM.OB]J.ShowClasses() iZ. InterSystems IRIS @ %Status DfEZIKLF 9, ZOHE. 1 IT=T7—03 ki
XN ol B LET,

#H3AH Python DAL 9



#0327 Python MDELT

3.1.2 AT URTMB0 Python )L DELA

irispython I~ K& AL T, 2= R0 Python = /VZBHEELET, 2, X —T b0 = /L OB IEEE
IZ IR HEREL F972%, InterSystems IRIS D=—H 4 /SAT—R | BEUOR—AAR—AZIET BEHBHIET,

L FOHIL, Windows < F{T/ 5 Python =/ & @B L E 5,

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 _—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 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 IRIS_ACCESSDENIED £V ) Ay —U N ERRSNIZ A 1T, wService_Callin ZHNIL TEEW, &
BAR—2 LT, [VATLEE]-[tXaUT(]>[H—EX] IZBHEIL . [%Service_Callln] Zi&RL , [H—E X
B Ry AT =7 ET,

3.2 Python 29T 774l (py) RTEST

irispython T~ R%&3{TL C. Python A7V e FIT7T AL TEET, ZOHA 11X, InterSystems IRIS ~DT 7+t
Az HFIE (import iris) 5OV ENRHVET,

Windows AT AT, LA TFOa—R%&ED 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=b,a+b

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

print("\niInterSystems IRIS classes iIn this namespace: ")

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

print(status)

10 $#AIAH Python DEAE



InterSystems IRIS 5 AMD AV yKKNTEIT

testpy 1L, IVURITNSLL FOIIITEITTEET,

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

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

HER import iris 23 TLEH5EL T, IRIS_ACCESSDENIED £V ) Ayt — U NERENT-HE
1Z. %Service_Callin ZH L TLIZEW, HEHR—2 LT, [V ATLAEB]>[tXa)T(4]l->[H—EX]
W2 E)L . [%Service Callln] Z3RL | [—EREX] R/ ACF =7 %&HTE7,

3.3 InterSystems IRIS 75 AMN Ay N TEIT

Language ¥ —7—R%ffi L C. InterSystems IRIS 77 AN T Python A/ v R&FL CXET, ZD% . ObjectScript
TRLR SN AV Y REFEFORH T HELFRT LI, AV RZFEOHEET,

il 21X, Python TRLIRENTZI T A A REFFOLLF DI T A% LiF £,

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=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.0OBJ") .ShowClasses()

return status
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ZDAY R, ObjectScript XHLL T DI ET,

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

F721% Python HLL T O IR HF97,

>>> 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

34 SQL BB LUVANTR-TAY—VUvNTEAT

FAA AT Python 2 L T SQL B3 E/-IZART R 7y — V% AR A2 TEXFT, 2T 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)
it (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"")
T

Z1—NR}% Python @ datetime X dateutil B =— b AFHLET,

TR Iy a—AIlLoTUL, datetime BL W dateutil 22— L REEE CTA LU AR—/LEN TN L
NHVET, ZOFZFEITL T ModuleNotFoundError 233 LT84 1%, "Python /X/r—2 0D A Ab—
IV OFIN S TRFEL TCNWBEY 2— LB A AN—/LLET,

LLUF @ SELECT I, SQL BIEAMFONH L, BIAED B /Rl 2 BCHAE HERED D 1 i TSR (UTC) 1T 4L £9,
SELECT tzconvert(now(), "US/Eastern®, “UTC")

ZOBBIILL T OXI Ik R A KL £,

2021-10-19 15:10:05
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ObjectScript Mo D FHAIAA Python I—KR D)
FUHL

-

ZDtEIar Tk, ObjectScript 22HRAAIA R Python 2—RZFEON W00 D HFiEE AL £,
Python 4721 D1 H
Python TECaRE#17~ InterSystems IRIS 77 ANTD A/ ROREINHL
Python TREIRSNZ SQL BB EIIFIART R - T — v DEAT
fEE D Python 2~ RDEST
ObjectScript Z—RZFFONH T DO EIFEA LR F T Python 2—RZFFOHE 554 HYE 3753, %SYS.Python 7

FGAEFEHL T2 ODOSEMDOX v 7 H DD UNENH LG ELHNET, FEMlIL. “ObjectScript EFHAIA A Python
HDOX vy 72D 5" LU TITZEN,

4.1 Python 473" DFH

FHAIAFx Python Tl (il FH DRI TA T IV HIZT 72 ATEE T, RIS —27 LIEENET 28, 2
VS I3E 42 Hi1Z Python Package Index (PyPl) 7>5 <installdir>/mgr/python 5 4L Z A Ad—/L B LBEH
%@i‘d‘o

#1213, ReportLab Toolkit (%, PDF BXWN F7 4w /& LS Db DA =T /=2 FATZUTH, LLFDa~
YRTIE, Ror—2 A A= irispip ZfEHL T Windows > A7 AT ReportlLab ZA > Ah—/LLE T,

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

UNIX R_R—2D 27 LT (AIX 2R U T2 AL ET,

$ python3 -m pip install --target /InterSystems/IR1S/mgr/python reportlab

InterSystems IRIS a7 THEITL TWDAIGEIL, "a2 T~ Python /X7 — DA A=)V 5L TLE
S{AN
InterSystems IRIS % AIX THEITL TWAEETE. "AIX ~® Python /N7 — DA A— V" SR TLIZE N,

P —=k A A=V LT %SYS.Python 75 A® Import() AV RIZLY ., Fi% ObjectScript =—R T TX
\i—a—c
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https://pypi.org/

ObjectScript MDD HFAAIAF Python I—RDIFULHL

T AINVOEFT AR ET HE. LU D ObjectScript A/ >R CreateSamplePDF() (L, > 7V ® PDF 77 A /VEA{ERLL .
Z DG RAFLET,

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()

ZDORA)ROEAIDITIE. ReportLab @ pdfgen 7 /3w /r—050 canvas.py 7 7 AV &AL R —RLET, 2—KD
2 #F HDIT71 Canvas 7 V=V b A AX 2B L, FDO#HKFATL T, InterSystems IRIS 47 ¥ =7 hD AV v RZFEN
HTOLZFERCFETEDOA Yy REMOHLET,

ZD% ., UL IR T ISl E O HTIETAY y RN £,
do ##class(Demo.PDF).CreateSamplePDF(*'C:\Sample\hello.pdf'")

LLUF®D PDF BMERSIL, FEESNT ST IR TSN E T,

InterSystems-

Creative data technology

InterSystems IRIS & Python. Perfect Together.

@ python’
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Python TiiiE417= InterSystems IRIS VS5 XARATD AV YR DEUHL

4.2 Python Titib M7= InterSystems IRIS 75 ARTD Ay
FOMREUHL

FHLAIA A Python Zf# LT InterSystems RIS 77 ATAY v R&FEIRL ., D% ObjectScript TERaRI =AY/ RE
FEONH D &R T 71T, ObjectScript 225F DAY RO 4 28N TEET,

wOFIE usaddress-scourgify 747 VAL TOET, ZOTA7 ZViE Windows D<= RITNBLLFO L
NZA VA=V TEET,

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

UNIX R_R—2D 27 LT (AIX 2R U T2 AL ET,

$ python3 -m pip install --target /InterSystems/IR1S/mgr/python usaddress-scourgify

InterSystems IRIS 27+ CTEITL TCWBEGEEITL. "2 7 F ~D Python /37— DA Ab—V" 5 IR TLTE
él/ \O

InterSystems IRIS % AIX TZEITL TWAEE1E. "AIX ~® Python N7 — DA A—/V” R TLIEE N,

UTFOTE- 77220 KEOEFTORE 5 D7 a7 & Python TERilkEN =AYy RGN Ed, 2T
usaddress-scourgify Zff H LU TEFTE T AU &8 E T E A EOBEREIfE> TESELET,

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;

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

{
from scourglfy import normalize_address_record
normalized = normalize_address_record(addr)
self.AddressLinel = normalized["address_line_1"]
self_AddressLine2 = normalized["address_line_27]
self.City = normalized["city"]

self.State = normalized["state"]
self_PostalCode = normalized["postal_code"™]

FEFOSLTFHNEAFELTHETHE, 7FAD Normalize() A2 AZ L A AR i3, EFRZEFALL ., K 5%
Demo.Address 47 = 7 hDEEIF AT 0T A ITKMLE T,
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ObjectScript M5 DHAAH Python A—FDIFUH L

ZOAXYRIFLL T DI E,

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™

4

anf
cu

r/

4.3 Python Titihan = SQL B E-IFANTR-TO =D %

DRAT

FAIRA TR Python 2 AL T SQL B9 E/-IIARNT R« 70—V Z2AER T HER, InterSystems IRIS 1%, fliod AV R
ZIEOH T D LREICEHIT ObjectScript BFONHEA A YR EFFSI T AR ELE T,

Bz, ZORF2 A RNTHRIE LB T SQL BRI, tzconvert() A/ R&HF>27 A User.functzconvert &A=k
LE9, 23L& ObjectScript 7>BFEONHTIZIE, L T IHICLET,

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

ZZ T, $zdatetime($h,3) A FH L CHAED B EREZIA $HOROLOG FER)»5 ODBC H i ERICE# s E T,

4.4 FE D Python AYUFNDELT

FHAGA R Python Z—R&BIR F7213T AL TWBEE, {EE D Python =<K% ObjectScript 7>HFEATTHEE A D
FJWIRERHVET, 2L, %SYS.Python 77 AD Run() A/ RIZE> T T2 ET,

B ZIE, ZORF2 A ROFTP-TFE LT usaddress_scourgify /37— U500 normalize_address_record() B
a7 ALV DI, ZOEEZ O HEZRWGE 0357030 LIVER A, %SYS.Python.Run() AV R&AE LT, LA
TOINF =T NP~ 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.
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EE® Python AT RDET

%SYS.Python.Run() /> RiZ, BREILIZBEIT 0 KL REXL7ZA1C -1 2R E T,
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ObjectScript &#AAIAA Python D F4y T
#1885

ObjectScript & Python O FFEIZITEWRHDT2D ., ZOFFERIOF vy 72O DD > TRIDLEDHHIF R
HVET,

ObjectScript Ml CTIiZ. %¥SYS.Python 7F A1ZX1 . ObjectScript 235 Python 2 fl C&xA 1912720 F 4, 3£/, Inter—
Systems IRIS D7 TRV 7 7L AL TTZEN,

Python | TlX, iris Y =—/ 12X, Python 235 ObjectScript Z2{# H T&AX1912720E 9, Python 226, B 2—
NWEBB DV AN R T HITiEhelp(iris) | E AT LET, M, “InterSystems IRIS Python £ 2 —/L- U7 71
VA BHRLTLIERN,

5.1 Python MDA 1AHBEE D EFH

builtins /Xy — % Python A ¥ 7 VA OIRENRFIZH BRI —RENET, 2O/ —IF, RX—R 47
VIR ITAR, TR TOMBABLDT =2 7F 2 FIS T2 B, BIOEHRE. _@éﬁ% THLAAENT-
T RCOHI TN EENFET,

DT T R TUIT 7 BATEAINTT AL LTI 2D/ —T% ObjectScript (214> R—hLFE

j‘o

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

Python @ print() BA%IE, FEBEIZIZ builtins T2 — /L DAV R THATH . ZOREEE DL T D XH1T ObjectScript
MO CEXAIINTRVET,

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

WIZ zwrite 2 REM AL T builtins 77 V= il _HZENTEET, 2T Python 47 Y=/ CThHHT=
W, builtins X7 —TD str() AYVYREERL T, #2047 V27O X FHNRBELZEELET, LTIz RrLE
7,

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

[FCh—2 /12X~ T, builtins.listQ) A R%4# L T Python UANAERR CEET, L FOBINE, ZZDOVANAERRL F
—g—O

USER>set list = builtins._list()

USER>zwrite list

1ist=5@%SYS.Python ; [1 ; <OREF>

builtins.type() AV RZ2EHL T, Z# list 73X D Python DM THLNEFHRDZENTEET,

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

HHEEZEV 212 list) Ay RIT, EESZIZUARNEFE T Python DT AF TPV DAL AR AERLET, LD
SOV AN AT P2V T dirQ Ay REFEHTHIET, list JTARFFOA R E iR T FET,

USER>zwrite builtins.dir(list)
3@%SYS.Python ; ["_add__ ", " class__ ", "_ class _getitem__ ", "_ contains__ ", "_ delattr__ ",
" _delitem__",

" _dir_*, *_doc_*, " _eq_ ", "_format ", *_ge ", "_ getattribute_~,
" _hash__ ", " §add__ ", *__imul__*", "__init_", "_ init_subclass__ ", *

"__getitem__ ", "_gt *,

= '_Ie_' H

_iter__ ", "_len_",
,_repr__", "_reversed_ ",

e, " _mul_*, " _ne_ ", " new__", " reduce__", "_ reduce ex__" "
__str__", "_ subclasshook__*", "append®,"clear”,

" rmul__", "__setattr_ ", *_ setitem__-, "_sizeof _*, "

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

[FERIT, help() AV Y RZLTHAL T, UAR AT V=27 MIONTONV T EZ TG TEE T,

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

class list(object)
list(iterable=(), /)

Built-in mutable sequence.

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

Methods defined here:

__add__(self, value, /)
Return self+value.

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

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

IR ObjectSeript IZ builtins Y a— /L&A R —rT 5012, %SYS.Python 77 A Builtins() AV R%
MO TN TEET,

5.2 A F4

iRl D4 HANL, ObjectScript & Python TEAVET, FIx X, 7# —2a7 O & Python DAYy R4, CHFA]
INTEY, EDOLZANDLDD “XZ o — (dunder)” A/ RBIOVEM: (“dunder” 1% “double underscore” DA MEHE)

20 $#AIAH Python DEAE



F—J—FFEIFBEMTESIH

FICIEERESNTOET (_getitem_ X _class__ 7¢¥), ObjectScript 23HF D L7285 1-4# 3 5121%
LRI cEnng: —Ee| A CHMAET,

USER>set mylist = builtins.list()

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

T, InterSystems RIS Ay NIZZL DY G/ S—E ML () TIHEDET, FIZIE, %New() X %bSave() DEHIT/2D
9, Python 2256FD X788+ 2 95121, S—R U N Ba T ¥ —Aa 7 TEEH L £, ks T2
User.Person 23534 . Python =—RDLL FDFTIE, HHL Y Person 7 =7 B L £,

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

5.3 F—T—FFI-IFARITEEI %

Python TliE, AV Y REZEZETDIEIIF—U—RN518 (F/213 "4 RifrE5 157 LLRREND) 24d 35008 — ik i7:
FETT, ZHIUICED LB TRWEAITHI B ZHIR L0 BT CIIR< L BNTSE U TR EIR ELTZDTHZENE
DTN ET, BIEL T, LR O HZ Python A/ RE R THELL,

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

InterSystems IRIS 121X —U —RBIEDOBEEN 2N 2d, X AT Iv T 4TV =V MAERKL T, F—T—R/fED T
ERFEFTAMLERHVET, Fl2IX, L FOIHNTR0ET,

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

AR mymethod() 73 mymodule.py EW\)EY 22— L NIZHDHEEE . % ObjectScript (ZA >R —RL T, LAFDLH
WO e TEE T,

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

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

Toostoo, DAro13, basothres

baz I AV Y RIZIESIL TV =D, BEE T "three" OEEIN Y THILET,

5.4 BIBDSIBEL

ObjectScript TRLIRSIINTZAY YR OF L, EF-ITSRICE o TETZENTEET, L FTOAYYRTIL, 7 =F v
D 2 oHE 3 DHOBIHOEIZHD ByReF F—U—RiE, ZNOEZRELLIOEL THAZEERLTWET,

ClassMethod SandwichSwitch(bread As %String, ByRef fillingl As %String, ByRef filling2 As %String)

set bread = "whole wheat"
set fillingl = "almond butter"
set filling2 = "cherry preserves"

}
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ObjectScript 2352V v RZMFOM T EIE, L FOIIICHIBDORNCE VA REZEREL T, T EaSRIELLET,

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

H 5, 2% argl OfEAY, SandwichSwitch() ZFFONMH L2 BRI THLDIZX L, A%k arg2 3L arg3 Of
[ (A By ahaayibY oy N A=

Python IZZRBICLAEORH LA RAT 47 THR—RLAR2W280 | iris.ref) A/ RZFEAL T, ZREL T4 5|81z
DNTAYYRICEST S REER T 20 ERHVET,

>>> 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 7374 2L T arg2 & arg3 OfEIZT 7 EAL, ZIHBA R A~ORERH L OB I LT-Z & &R
TEET,

ObjectScript IZI, BN S RIZI > THESIL, ZOF5BMEEZ TG TICH D EL TERHSNAZENBEINDD
EHEIRTH—U—F Output HbHVET, Python 75 iris.ref() A/ R HL T, ByRef 515 DGA LRIC FiETHI
BaELET,

ER BIEOSIRIELIX ObjectScript A FOBERE T 3, Python TRAIRENTZ AV Y RIZH A S RIEL 354
EFEDIEIIHYFER A, ObjectScript A/ Y RDL T =F %D ByReF 3L Output F—Y—RiL, 5182 %&
FELINDZEE A RBIFEL QWD EE 22— IR T 72O OB AITY, EEE, ByRef & Output (2i
EFROREREIT2K, LA TDITER SN £ 9, ByRef £721% Output % Python Crib &7z AV YR D
VI EFRITBINT DL, AL AT 2T = NRAELET,

5.5 True, False, None DEZET A%

%SYS.Python 77 A1Z1% True(). False(), 38X None() DA KRB, ZiHIZZLZF 4 Python @ True, False,
BIO None ORI 152K LET,

LUl mUEd,

USER>zwrite ##class(%SYS.Python).True()
2@%SYS.Python ; True ; <OREF>
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T49varY

INBHD Ay RIE, Python A/ RIZ True, False, 3L None 23 LERHDHEEIE I HET, LLFOH)
W, =T = RERIFA AT E5 1 CRULIEEAY Y RZFEHAL TOET,

USER>do obj -mymethod(##class(%SYS.Python).True(), ##class(%SYS.Python)._False(),
#class(%SYS.Python) .None())
foo=True, bar=False, baz=None

X —TU—RB AW L T2 Python AV RICKBIDRWE I $ZE3 L Python 1T FNSAJES - NEFE CRLBEL =
h@‘o

Python A+ R1ZJ5T ObjectScript |TIREFLAEEFH~DET True(). False(), 3318 None() DAY > RA&4f 524
FENRNZECHERLTLIEEN,

Python €3 =—/L mymodule (Z, isgreaterthan() A/ RtdHHELET, 2L, LTOIIICERSNET,

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

Python THEAITT DL, ZOAVYRIEBIE a 7Y b LVHRKEWHAIZ True KL, #HTRWHAIC False 292
ERNbET,

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

L2>L., ObjectScript 22BN L5A IESNDMEIX 1 THY ., Python BT D True TIXHVFEH A,

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

5.6 T493F)

Python Tid, 7473 at xR —LEORT OERTT —Z &M D=0l SN ET, FlZIZLLFO
JOTR0ET,

>>> mycar = {

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

--- }

>>> print(mycar)

{"make®": "Toyota®", "model®: “"RAV4*", “color®: "blue"}
>>> print(mycar["color'])

blue

AR iris.arrayref() ZfE AL TT 427 a7 U mycar DN % ObjectScript BlFNZEIE L T, EDESI~D %K
FTIENTEET,

>>> a = iris.arrayref(mycar)

>>> print(a-value)

{"color": "blue”, "make": "Toyota", "model": "RAV4"}
>>> print(a.value["color'])

blue

Z D%, ZOEF% ObjectScript AV RIZHET ZENTEES, Flz X, B ONEEZEZAT AR WriteContents()
%5, User.ArrayTest £\ ) InterSystems IRIS 77 AN H55E . L TFOISNZRF-OHTZENTEET,

>>> jiris.cls("User.ArrayTest"™) WriteContents(a)

myArray('color')="blue"

myArray(‘'make')="Toyota"
myArray(‘'model*)=""RAvV4"

SERNIL. Ziris.arrayrefl)” SRR TZEW,
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ObjectScript I CiZ. Python @ builtins £ =2—/L® dict() A/ R L T, Python T4/ a ) Va{ET&E
R

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

EFEOHITIX, T47vaF U AR setdefault() Z# AL THF—DEEFREL. _getitem_ () IZX>THF—DfEZESS
LTCWET,

5.1 Ab

Python TliZ, UAMIMEDIL 7L al ML ETR, F—2HHALETA, UAMNIOIEBIZIZ, /T v 7 AIZEH»T
TIEALET,

>>> fruits = ["apple', "banana"™, "cherry'"]
>>> print(fruits)
“"apple®, "banana®, "cherry”]
>>> print(fruits[0])
apple

ObjectScript T, Python @ builtins Y =2—/L® list) A/ R&2{# HL T, Python VAN EETEET,

USER>set | = ##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

EFeoBI T, VAR AR append() Z4# AL CTYAMIIE H ZBINL ., _getitem_( (X > THRELIZAL T w7 AD
EZ2 S L CWVET (Python YAMIBRAR—RZTY),

ObjectScript YAR% Python UANMIZEHAT 55551, %SYS.Python ¢ ToList() 35X ToListTyped() A/ RZ&1{# ¢
%9, ObjectScript YANAEE T 5L, ToList) 1XF LT —H & &1 Python VAN KL E4, 5 —X %5 ¢ ObjectScript
VAR #H D ODBC 5 —#la—R%2ETe 2 %& H D ObjectScript UAMARE A&, ToListTyped() 1Z45TE H 2% 2
FHOVANCIRELT-T — 2 E£> i ]V ARER LT —H#%E Te Python VAN KL F97,

HEIR ODBC T —%RDT—T7 /i, "7 — RO a— R 2R TLIZEN,
—#8 ODBC T —4#% %, FU Python 7 —#W|ZE#CTEE T,
—ERDT — X, Python /X7 — numpy &AL Ah—/L 9 B0 ERHDET,
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LU OB TlL, 77 A User.Lists @ Python AR Loop() NUANNDIE H 2 MEAEL , ZOfEE T —#R A H 1L
S

ClassMethod
Loop(pyList) [ Language
= python ]

for x in pyList:
print(x, type(x))
3

Z D%, ToList() & ToListTyped() ZLL FOIHEHTEET,

USER>set clist = $listbuild(123, 456.789, "hello world")
USER>set plist = ##class(%SYS.Python) .ToList(clist)

USER>do ##class(User.Lists).Loop(plist)
123 <class "int">

456.789 <class "float™>

hello world <class "str">

USER>set clist = $listbuild(42, 42, 42, 42)
USER>set tlist = $listbuild(-7, 2, 3, 4)
USER>set plist = ##class(%SYS.Python)._ToListTyped(clist, tlist)

USER>do ##class(User.Lists).Loop(plist)
True <class "bool ">

42.0 <class "float">

42 <class "decimal .Decimal ">

42 <class "int">

58 4A—/\)L

1 ZEAE DA InterSystems IRIS IZRFESNTWST — X1, SQL 2 327, K7 T7AREZDOT o374 BL
AV YREEALCT 7 BATEE T, UL, Za— L EREEND FARER D RAT 47 DKt T — F & (B
TIBALTENWZELDVET, WD T —H T 7 AT 55 £121% SQL 7 — 7 R0kt 7 AZIEaE L TR
AX—< L ADT —H R AEL TODG AT ED T,

HAEL 3 TSV ETN, Ze—VUd, F—LEDXT OT 173 a N EBZ HTENTEET, (EMZRBIIL, 77
n—/ VO 2B R TTEEN, )

Python TREMINTZ 2 DDI TR AR EFFD L TFTDOITRA%E 2 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)

b 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])))
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AR SetSquares() {ZF—DFIFHZ /L — 7 LT, Za— 3L Asquare D45/ —R THEIF—D " R/EKMNLET, Ay
R PrintSquares() 137 02— L& EAL, F—ITEMSNTWAEF—LEZH I LET,

Python ¥ =LA EIL T, 77 A% AL AZ L 2{E L, a—REFETL CEDINTENET 202 MR L THEL 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._PrintSquares()

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

S EIL LARIAHD iris TV 2— /LD ONDRA) YR T a— )W I T VAT 5 5EEZ R THELLI,

AR SetSquares() Tl, 3 square = iris.gref(""*square™) (37 2— VL Asquare ~DZM (gref EHIF
EhET) 2IRLET,

>>> square = iris.gref(""square')

I square.set([key], value) i, ¥ — key #¥i> ~square ®/—R%fi value |2 ELET, iz
Asquare O/ —NR 12 Zff 144 I[TRETEET,

>>> square.set([12], 144)

Ta—rLdD ) —RE  IROBUVESTTHRET AL TEXET,

>>> square[13] = 169

AR PrintSquares() Ci, 3 key = square.order([key]) I ObjectScript @ $ORDER BED Iz, F—%
ASELTEY, 77— SV OROF—% B L ET, 70— SV EERET DL, 5 T =209 > TORNZ LA 7R
9 None DMIRSVHET order() ZFEHUFTET, F—208 L TOAMETRW2D F—DMICF vy 7 RNH 55
B Ch, order() IFTRDOF—ZIKLET,

>>> key = 5

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

12

KIZ, square.get([key]) ZF—%2 ANELTHEY, 7a— L OZOF—DEERELET,

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

BO, LT OMVME L2 TEET,

>>> print(square[13])
169

Ta—r D ) —RnF—% OB IHVEH A, LLFOTL, Asquare D/b—ke ) —RIZCFHN AL ET,

>>> 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

Python /3567 00— NI T 7B AL TEET D HIEOFEMIIL, 77 u— L2 APl 22 L TLEE,

59 R—LAR—ANER

InterSystems IRIS IZ{L % — L AL—ZL W ENHY | 4R —LAR—R|ZE, a—REeTF —H 21570 DO H
DF —HR—=ARBYET, ZIUCED, DDF—LAR—ADA—RBLOT —4%, PIOF—LAR—ADI—REB L
DT —H RGBT BECEET, Hl2E, HHR—LAR—RITFEE DA IO T a— V3D 5854, BIODF— LA
R LRCAFIOT a— Va7 a— VAT 2R LI T&E £,

NSONE & NSTWO &) 2 DD F—LAR—ANH 554 PL IR 912, #—IF/L"C ObjectScript a2 JHL T,
NSONE (Z "myFavorite &)/ m— L aARCEET, £D% ., $namespace FriR 447 E L T NSTWO (Z4)
DIEZ . ZDOFR— LA —R|Z MmyFavorite LV BIED 70— S LB ERL CEET, (ZOfE BRI SI2IE., Inter—
Systems IRIS A2 AZ A BIZZHE 2 DD F—LBAR—REAE 50 BEICIFEIET D 2 DD R — LA — A% ff [
TEET,)

NSONE>set “myFavorite("fruit'™) = "apple”
NSONE>set $namespace = "NSTWO"

NSTWO>set ~“myFavorite("'fruit'™) = "orange"

ZZC, MmyFavorite("fruit') (& NSONE (Z "apple' DffE, NSTWO {Z "orange” DEZFFHET,

FLAGA I Python ZFF N 38, ZAUTBIED R — L AR—RZ /AL T, ZHaET AN B2, Python NHEED
R BAR—ADA Hij & F T 5 %SYSTEM.SYS 77 AP NameSpace() A/ REZFEONHL , “myFavorite(C'fruit™)
= "orange" THhHZELAfERLET,

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

Python 3.9.5 (default, Jun 2 2023, 14:12:21) [MSC v.1927 64 bit (AMD64)] on win32
Type quit() or Ctrl-D to exit this shell.

>>> iris.cls("%SYSTEM.SYS®) .NameSpace()

“NSTWO*

>>> myFav = iris.gref(""myFavorite®)

>>> print(myFav["fruit ])

orange

$namespace Z{# L T ObjectScript THR—LAR— AL H 5 I 4R L E LT, flAIAZ Python T,
iris.system.Process 77 A®D SetNamespace() A R&EHLET, HilxiX, R—LA—2Z NSONE [ZHJV#E 2 T,
AmyFavorite("fruit") = "apple" THAHZLAMERTEET,

>>> iris.system.Process.SetNamespace("NSONE*")
"NSONE*

>>> myFav = iris.gref("~myFavorite®)

>>> print(myFav["fruit®])

apple
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B2, Python =V & T 35L, F—LAX—ZNSONE (ZEEFNET,

>>> quit()
NSONE>

5.10 #HA+1AH Python Ao (M ObjectScript JL—F 2 DEAT

I FGARA) ROV —F 23510 ObjectScript 2—R23ME A S 3TN T, fAIA A Python 235 L0—
FUEEORH LW ERHVET, Z0X57254 . Python 2>5 iris.routine() AV Rz C&ET,

PLUFOBITHE, %SYS R—LAR—ATODHEITREIZL—F > "SECURITY ZFF-ONHLET,

>>> jris.routine("~SECURITY")

1) User setup
2) Role setup
3) Service setup
4) Resource setup

2 SOFAEEMNE T A% Sum() 2>/ —F > Math WHAEAS. L TFTOFITIE 4 & 3 2 ELET,

>>> sum = iris.routine("Sum™Math*,4,3)
>>> sum

5.11 4 L

InterSystems IRIS |7k~ R 71X, Python D FIS LB | I H% T — AL RIZ ObjectScript (2L £9, LLT O
1. B Python 7477V OHZ L T, FEELRW T 7 A /L2 L T canvas.drawlmage() ZREONHZFH 454
Ep D0 R LTV E T, 2T, ObjectScript [XRFERE L $zerror THISM 2 HL TOET,

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" -

ZO%4A . <class "0SErrorT™>: Cannot open resource "W:\Sample\isc.png" |Z Python GRS

FIs T,
$Zerror OFEMIIL, “$ZERROR (ObjectScript)” ZZ ML TL7EEWY,
ObjectScript A7 —4 A+ 7 —% Python fI# &L TAR T D H1EIL, “check status(status)” SR TTZE,

5.12 Bytes & & String

Python TiL. “bytes” T —ZM (HIZ 8 B b A DY —F L R) DA T P x Ikl string CUFHE2F 4 UTF-8 /X
A LD —r A) DN BHREZR X B2 BV ET, Python TiX, bytes 77 V=7 MIR L TEBINET AN, string I
RAR AR =T 4 7 e VAT DI THEAESND LTy MR U TEBRIND S A0 HY ET (Latin-1 725),
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InterSystems IRIS TlIX, bytes & string Z X AL FH A, InterSystems IRIS TiE Unicode X% (UCS-2/UTF-16) %
PR —RLTOVET AN, 256 IV/NESWMEZ S Te3CFFIE, string & bytes DEHBGIZH7NEE T, ZD7=% ., Python &
DT string BED bytes 2LV T BT, L TFOA— R #EHINET,

InterSystems IRIS @ string X XA E B2 &4, ObjectSeript 736 Python ([ZIESIVARRIC UTF-8 IZ8#AS L E
7,

Python @ string 1'%, ObjectScript |ZFEZNAHEXIT, UTF-8 725 InterSystems IRIS SCFFNZ S I, Z DHE R
TARLFAZR0ET,

Python @ bytes 7Y =7k, 8 B CFEFEL T ObjectScript |ZIKEIVET, bytes 77 V=V FOEINIHEK
YEINEZBZ 5L, Python O bytes 47 Y= 7N IRENE T,

ObjectScript 235 Python 2 bytes 47 ¥ =27 M4 1214, ##class(%SYS.Python).Bytes() A/ RaEHALET, =
DA oR I, FeffEL 725 InterSystems RIS X F41% UTF-8 IZE#AL ¥ A,

LA F OB, InterSystems IRIS SCF41% bytes B Python 47 Y=/ MIEHL F4,

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 M K LFF|HETHD 3.8MB LV KE\V Python bytes 47V =/ MetE589 5121, bytearray 47
I NEERAL T, extend) AVVRIZED bytes DIV/INESATF o 75 BMNTEXET, %I, bytearray 47 =7k
% builtins @ bytes() AV RIZJEL T, bytes ZHEZBELET,

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"

513 REHNERETIS—DVVELT

FHAIA T Python 248 H 9 288, BEYEH 771 InterSystems [RIS 2t — W2~y &N ET, -OEY, print() XD
HINI T _RTHE—IF M GFESNET, BT —1, 7 4L 2N <install=dir>/mgr (2% InterSystems IRIS
messages.log 7 7 A NIV T ENET,

Bl T, 2D Python Ay RIZDOWTEZ THAELL),

def d|V|de(a b):

try
prlnt(a/b)
except ZeroDivisionError:
print("'Cannot divide by zero")
except TypeError:
import sys
print(""Bad argument type', file=sys.stderr)
except:
print(*"Something else went wrong')
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H—IF N TIDOA) YR T ANT 26 L FOIHREESERINET,

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

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

USER>do obj.divide(5, "hello™)

0ICIBBEEFIT T AL, =T — Ay —URH—IF IR ESNET D, XFINIABREEZRIT DL, Avt—
Ul messages.log IZIEESNET,

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

TrAVDELHE IR B2 L E BT, IR Ay — DB messages.log IZEEZNAINNTT AL ENRHNET,
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D&

InterSystems IRIS WOFHEIER 70 7 a [T HAZ LD LA TRAR T TG ART X TR« 75 A% 303 LT
DEE . =L\ 7 Xy RiET T ObjectScript TRelh T AU ERHNE T, 2—/L 3w 7« A RIZBEE Tidd
LIV A o RT3 | 2= PICRDEIES D IORETSILTVET, 72720, 23— /L3y 7« X/ RO ObjectScript
a—R{&, Python 747 ZV&7E L=V, Python TEREESNIZZFDOMD AR EFFOH T ZENTEET,

AT OHNL, ZEAY =030 X FHIEZTSL . Amazon Web Services (AWS) boto3 Python 747 ZV AL
T, FDXFH|% Amazon Simple Notification Service (SNS) Z/" L TTF A Ay b— LU CEREICEETHE T *
AeFR—2armRLTNVET, 20 AWS 747 7N 2 TOFB O TT 23, ZOF T, Onhit() BELW
OnMessage() T—/L/ w7« 2w KX ObjectScript TRRIRSILTUWDDIZHIL ., Pylnit() 385 SendSMS(O) DAY R
Python TELIREIN TWAZENOINNET,

/// 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 ];

Parameter SETTINGS = "'phone:SMS";
Method OnMessage(request As Ens.StringContainer, Output response As Ens.StringContainer) As %Status

#dim sc As %Status = $$$0K

try {
set response = ##class(Ens.StringContainer).%New(. .SendSMS(request.StringValue))
set code = +{}.%FromJSON(response.StringValue).ResponseMetadata.HTTPStatusCode
set:(code”"=200) sc = $$SERROR($$$GeneralError, $$$FormatText(’Error sending SMS,
code: %1 (expected 200), text: %2, code, response.StringValue))
} catch ex {
set sc = ex.AsStatus()

return sc
Method SendSMS(msg As %String) [ Language = python ]
response = self.client.publish(PhoneNumber=self.phone, Message=msg)

return self._tojson(response)

Method OnlInit() As %Status
{
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#dim sc As %Status = $$$0K
try {
do ..PylnitQ)
} catch ex {
set sc = ex.AsStatus()

quit sc

/// Connect to AWS

Method Pylnit() [ Language = python ]
import boto3
from json import dumps

self._client = boto3.client(''sns™)
self.tojson = dumps

AR _EFLO OnMessage() Ay RO —RIZE, ZORF2 A MRS DB KVE L7 E R E LT D720 108
SYDOYATIEENTNET,

ZON—ID 1 SOEIINE, TE T EZNED AT E L TORWEE I, Python Ta—/ L Ny« Ao R A FEHECXx
BHZETT,

PLFOE YR A —E20H1 poller ELTHHBNTWNET, ZOHA, BV RA - —E R IMEBEWVCETTDHID
HETE, WEHOT=DICE VR AT EAZEESNDER (COLGEIET o Z L UFIEE &) 2B L ET,
ZOHITIE, OnProcesslnput() = —/L 237 « ) R% Python ([CFEIETEET, ZIULZD A RDT T =F % T plnput
SIEAEFIAL TN DT,

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)

ClassMethod GetSomeText() As %String

Quit "is something to eat"

}

WMEER 70X 7 ar07ar 730 718058 iE, "BV R AP —E A EVRAT v A BLOE Y R A A
Rl—varD7arIv 7" 5 RLTLTESN,
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L3 7L Python 534 LiERED {F

71 L% T )L Python 594 LESBED I E

FHAIAF Python 232179 DB, InterSystems IRIS (Z2—VNA XL —F 47« AT LD EEE/N—2 D Python
PERHL TWALEELET, Lol Python OFT LW —29 4027 77 L—R U720 . Anaconda D IO T 4 A
R 22— a0z 720EEbHDE T, 7LF 7L Python 70 ZA MEREIZLD | InterSystems RIS OFH 7+ 1A
7% Python TZNHD/R—Va D Python & 4528 TEET,

IR 7L¥ 70 Python 70 ZA LEREIL, T X TOF L —T 407« VAT ATHR—FEND DT TlEHV £
Hh, ZOMREE YR —NT 57Ty N7 4+ — AD5ERIRVANL, "EDOMOHY R — It Giae” # 2 R T<7E
é:b \O
TLF¥ 7 )V Python T XA LMERER A7 OHEfFIZ, IRD 3 DOIEARAT 7 THEMRSINET,
1. T 25/3=2a0 D Python AV AR—/LLET,
2. PythonRuntimeLibrary fla% E 4% E L T, flAIA A Python &7 DB T 5 Python 724 A L.
TAT VDY atEELET,
5] © fusr/1ib/x86_64-1inux-gnu/libpython3.11.s0.1

ZOBFTIE AR —TF 4 AT A Python AN —Vay | BLORFOMOEREICL>TRAVET, 227 T
1%, x86 7 —F7 7 F T Ubuntu 22.04 @ Python 3.11 ®IFETI,

ZEANIL. “PythonRuntimelibrary” Z& ML TL7EEVY,

3. HMHAIAF Python @ sys.path 2412, Python /X — DAL AR —NMIMLERELWNT AL 7N E FI T
HZLufERLET,

HLAIA R Python & sys.path” Z& L T7EE0Y,

7.1.1 #AAAH Python & sys.path
HHLARIAZ: Python Z LB 35 &, ZiUd sys.path ZEUCE ENHT AL 7N ZFEHL T, A28 —k9% Python /3y
Y EROTET,

F AR =TT AT AOBEE /S —Y 2 @ Python THLAIAZ Python 24 45554 . sys.path [ZIZ8EIC, LA
TOIIRELWT AL ZNREFENTWET,

<installdir>/lib/python (InterSystems IRIS HIZFHIZ#17= Python /v —3)
<installdir>/mgr/python (—H% A Ah—/ L L7z Python /Xv/r—3)
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L% T )L Python TS24 LiEED{E

BEED Python /N—ar D7 a— 3L« 29 r —3 S UiRIORY
5 : /usr/local/lib/python3.10/dist—packages

ZOWFIE AN —TF 47 AT A Python R—Vay BIORFOMOERICL->TRRAVET, Z2I0R
1%, Ubuntu 22.04 T® Python 3.10 DA TI,

Ubuntu 22.04 EOREE/N—a22 @ Python (3.10) TiX, #lA A Python @ sys._path [ZLL FDOLIITR0ET,

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

Python 3.10.12 (main, Nov 20 2023, 15:14:05) [GCC 11.4.0] on linux

Type quit() or Ctrl-D to exit this shell.

>>> import sys

>>> sys._path

[*/usr/1ib/python310.zip®, “/usr/lib/python3.10", "/usr/lib/python3.10/1ib-dynload”,
*/InterSystems/IR1IS/1ib/python”,

"/InterSystems/IR1S/mgr/python®, "/usr/local/lib/python3.10/dist-packages”,
*/usr/lib/python3/dist-packages”,

"/usr/1ib/python3.10/dist-packages”]

HE sys.path (2, /home/<user>/.local/lib/python3.10/site—packages 72 & DiR— L+ T 4L ZRINDT 4
LRI EENDE G, 0= e = UR VRN S — U RV AR—= LS TND I LA R
LCWDHEREMERHD ET, iz i, --target BHEEZFEEETIZ (BELW sudo ZEHETID) Xy
=2k A A=)V BEE | Python 13 —2 T AL ZRINDT— R )L 28— < UIRV RISy
=T A AN VL ET D — R — U AR — LD ETHE R E T,

AL B =V AT LA TIL --target <installdir>/mgr/python 47 ar %l i+ 52 LA HELE
LCWET D, sudo ZFEHL T --target BHHEZEAKL T —T %AV AN—L T 5L, /v —
DNET =)L e R =D YR RNIA LV AR— L ENE T, TNHD /0 —V3 EDO2—H T
AV R—RTEET,

Anaconda DX RIBET A ANE 22— a2 D354 InterSystems IRIS 1X# D/ S /r— < U I DT
LR CERWATREMED BV F 97, InterSystems [RIS iZ, IELWYT AL 7R, 972055 4L 2K <installdir>/lib/python
O iris_site.py 77 ANV EETe LT sys.path ZiHFE T HDITEN DY — VRt L ET,

Ubuntu 22.04 ¢ Anaconda Z{# AL TWAEEA 1L, iris_site.py 77 A/VELL FOIIICHREL F 1,

import sys
from site import getsitepackages as __sitegetsitepackages

# modify EmbeddedPython to get site-packages from Anaconda python distribution.

def set_site_ path(platform_name):
sys.path = sys.path + __ sitegetsitepackages(["/opt/anaconda3/"])

EFED iris_site.py Tl A IAA Python @ sys.path [ZLL T OXIIZARVET,

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

Python 3.11.7 (main, Dec 15 2023, 18:24:52) [GCC 11.2.0] on linux
Type quit() or Ctrl-D to exit this shell.

>>> import sys

>>> gys._path

[*/opt/anaconda3/lib/python3l1l.zip®, "/opt/anaconda3/lib/python3.11",
"/opt/anaconda3/lib/python3.11/1ib-dynload”,
*/InterSystems/IRIS/1ib/python®, "/InterSystems/IR1S/mgr/python®,
"/opt/anaconda3/lib/python3.11/site-packages”]

TLXT 7 )L Python 722 A AIZiELTZ sys.path (23 2DIZ, fA[RINO KAGBLN BN HZENRHVET,
InterSystems IRIS #}"C Python Z &)L, # D sys.path ZfHAiAZ Python WD sys.path LHEZL T, BESI
DT AV NN T RTEHEENTNDIEE MR T HELNTLEY,

R PythonRuntimeLibrary faG% E £7-13 iris_site.py (IR THEE L, HL by al ORI IH %)
12720 F9, InterSystems RIS ZHEEI§ AL EIIHDEH A,

34 #HAHAH Python DFEAE



TL X2 TIL Python S84 LD : Ubuntu 22.04 @ Python 3.11

7.1.2 Python N\—S 3 ERDFEER

TL% T )L Python 02 A MEREZ A AL TWOAEEE . LA~ IA A Python 23M#E L TV ‘Z) Python O/ X—T g8
AT N THEHESINTWEEEE DN —Va ZER T DRI 2 ENHVET, ZDT=HIZ1E, %SYS.Python 77 AD
GetPythonlnfo() Ay RZ&FEONH 3 L H T,

LU T ORI, x86 7 —F7 7F ¥ ® Ubuntu 22.04 T, EHZFL TS Python T ZALTAT FUM
/usr/1ib/x86_64-1inux-gnu/libpython3.10.s0.1, FETSLTWAFAGA A Python D/3—72733.10.13,
VAT KN —Tar ) 3.8.10 THHIEERLTNET,

USER>do ##class(%SYS.Python).GetPythonInfo(.info)

USER>zw info

info("'CPF_PythonPath')=""

info("'CPF PythonRuntlmelerary )=""/usr/1ib/x86_64-1inux-gnu/libpython3.10.so0.1"
info("RunningLibrary')="/usr/1ib/x86_64-1inux-gnu/libpython3.10.s0.1"

info(' RunnlngVer5|on ')="3.10.13 (main, Aug 25 2023, 13:20:03) [GCC 9.4.0]"
info("'SystemPath')=" /usr/llb/python3 8/config-3.8- x86 64-1inux-gnu"
info("'SystemVersion')="3_8. 10 (default Nov 14 2022, 12:59:47) [GCC 9.4.0]"
info("'SystemVersionShort')="3.8.10"

DIEHRIL, TN —T 47+ AT A, Python XN—2a0 | BIOWFOMOBERE |- CTRARVES,

7.2 L% 7 )L Python %4 LD : Ubuntu 22.04 0)
Python 3.11

Python 3.10 I, Ubuntu 22.04 ® Python ®REE/R— a0 T, ZOH T, #LAIA A Python T Python 3.11 Z1{#
AT HEERLET,

PEN ZOHNL, x86 T—F T ZF¥® Ubuntu 22.04 DIHFEETT, ARM 7T —X% TV F ¥ DS, 77 AV4ET 4L
TG R DZENHVET,

1. == R{75 Python 3.11 A AR—/LLET,
$ sudo apt install python3.11-full

2. Python 3.11 libpython.so £HFFA T IV % AL Ah—L LET,
$ sudo apt install libpython3.11

3. PythonRuntimeLibrary k% €% Zusr/1ib/x86_64-1inux-gnu/libpython3.11.s0.1 IZ&%ELE
R

FEAMIE, “PythonRuntimeLibrary” ZZ L CTL7Z&E0,

4. A—IF ADBHIIAL Python B, sys.path |2 Python 3.11 /37—« F AL ZRINREFNTNHIE
R LET,

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

Python 3.11.0rcl (main, Aug 12 2022, 10:02:14) [GCC 11.2.0] on linux

Type quit() or Ctrl-D to exit this shell.

>>> import sys

>>> sys.path

[*/usr/1ib/python311.zip®, “/usr/lib/python3.11%, */usr/lib/python3.11/1ib-dynload”,
*/InterSystems/IR1S/1ib/python”,

*/InterSystems/IR1S/mgr/python®, "/usr/local/lib/python3.11/dist-packages”,
"/usr/lib/python3/dist-packages”,

"/usr/lib/python3.11/dist-packages”]

>>>

#H3AH Python O ik 35



L% T )L Python TS24 LiEED{E

H—IF )L %SYS.Python 77 AD GetPythonlnfo() AV~ K& L T, Python O3 —V g E#REF RLET,

USER>do ##class(%SYS.Python).GetPythonInfo(.info)

USER>zw info

info("'Al lowNonSystemPythonFor IntegratedML')=0

info("'CPF_PythonPath™)=""
info(""CPF_PythonRuntimelLibrary')="/usr/1ib/x86_64-1inux-gnu/libpython3.11.so0.1"
info(""RunningLibrary')="/usr/1ib/x86_64-1inux-gnu/libpython3.11.so0.1"
info(RunningVersion')="3.11.0rcl (main, Aug 12 2022, 10:02:14) [GCC 11.2.0]"
info("'SystemPath')="/usr/lib/python3.10/config-3.10-x86_64-1inux-gnu"
info("'SystemVersion')="3.10.6 (main, Nov 14 2022, 16:10:14) [GCC 11.3.0]"
info("'SystemVersionShort')="3.10.6"

ZOBNE, HHZIL TS Python T ZA L TA TN
/usr/1ib/x86_64-1inux-gnu/libpython3.11.s0.1, TSI TV DFLAIA A Python /38— a2 73
3.11.0rcl, VAT L 3—Tar 3 3.10.6 THLHIEZRLTNET,

1.3 L&Y T )L Python 5% 4 LD : Ubuntu 22.04 0
Anaconda

Anaconda %, —fRAUIZT — X - AL AL N LHIGET 7V — oA &5 Python —AD T T 74—
T¥, ZOHTIL, Ubuntu 22.04 T Anaconda Zf& 4551542 RLUET,

R Zoflix, x86 7—F727F ¥ ® Ubuntu 22.04 DIGHETT, ARM 7 —F 77 F ¥ DIGHE, 77 AVAET (L

INABITRRDTENRHVET,

https://www.anaconda.com/download 7>% Anaconda 2% 7 a—RLE9,

7o —R L, Anaconda3-2024.02—1-Linux—x86_64.sh. D XHR L EIDY =L« A7V TN T,

U RITNG, LD LS Anaconda A AR—/L A7V N ETLET,

$ sudo sh Anaconda3-2024.02-1-Linux-x86_64.sh -b -p /opt/anaconda3
PythonRuntimeLibrary #%#% &% /opt/anaconda3/lib/libpython3.11.s0 I[CHELE T,
SEHIZ. “PythonRuntimelibrary” Z& L TZEVY,

T (L7 <installdir>/lib/python @ iris_site.py 7 7 A V% fwE L T, Anaconda /37— - UiR PR % sys._path
\BINLET,

import sys

from site import getsitepackages as __sitegetsitepackages

# modify EmbeddedPython to get site-packages from Anaconda python distribution.

def set_site_path(platform_name):
sys.path = sys.path + __ sitegetsitepackages(["/opt/anaconda3/"])

HAIA T~ Python ZEEL C—=F— <class "ModuleNotFoundError*>: No module named "math® -
iris loader failed BFE/RINTZHEIL, PATH BREEAHAREL TF7 4L 7K Jopt/anaconda3/bin %
SeERI B ET,

$ export PATH=/opt/anaconda3/bin:$PATH

$ env |grep PATH
PATH=/0pt/anaconda3/bin:/usr/local /sbin: /usr/local /bin: /usr/sbin: /usr/bin: /sbin:/bin: /usr/ganes: /usr/local /gares: /sngv/bin: /srepvbin
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6. X —IFIVIPDFLAIAI Python ZiEEIL, sys.path (T Anaconda /37— YRR E ENTND T LA
FBLET,

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

Python 3.11.7 (main, Dec 15 2023, 18:24:52) [GCC 11.2.0] on linux
Type quit() or Ctrl-D to exit this shell.

>>> import sys

>>> gys._path

["/opt/anaconda3/lib/python311l.zip®, "/opt/anaconda3/lib/python3.11",
"/opt/anaconda3/lib/python3.11/1ib-dynload”,
*/InterSystems/IRIS/1ib/python®, "/InterSystems/IR1S/mgr/python®,
"/opt/anaconda3/lib/python3.11/site-packages”]

7. —IF LD %SYS.Python 77 A0 GetPythonlnfo() A/ R 1L T, Python D/ 3=V g A2 FERLET,

USER>zw info

info(""AllowNonSystemPythonForIntegratedML')=0

info("'CPF_PythonPath')="""
info("'CPF_PythonRuntimelLibrary')="/opt/anaconda3/1ib/libpython3.11._so0"
info(RunningLibrary')="/opt/anaconda3/1ib/libpython3.11.so0"
info(""RunningVersion')="3_.11.7 (main, Dec 15 2023, 18:24:52) [GCC 11.2.0]"
info("'SystemPath')="/usr/lib/python3.10/config-3.10-x86_64-1inux-gnu"
info("'SystemVersion')="3.10.6 (main, Nov 14 2022, 16:10:14) [GCC 11.3.0]"
info("'SystemVersionShort')="3.10.6"

ZORNE, FEHAEIL TS Python 72 %A LT A7 ZUM fopt/anaconda3/1ib/libpython3.11.so0. {7
SN TWDFLAIAF Python D/X—2ab M 3.11.7, VAT L /3—Va0 M 3.10.6 THAHZEERLTOET,
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VA

FHArIAF Python ZA# AL TV T, InterSystems IRIS ERRVED T AMENHLHHEA . iris TV a— L afEHL T
InterSystems IRIS H§REZ BN TEET,
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InterSystems IRIS Python £ 21—/l -7 API

ZD& 7> a3 T, InterSystems IRIS Python £ a— LD 7 BEED APl R 2 A MR F4, 2 b0 %%
ffF LT, InterSystems IRIS D7 T ARLRAY v RIZT 7 AL, InterSystems IRIS DT W7 g AR GEA(H H L 7=
D, ZDOMOD InterSystems IRIS DT « XAV % EATTHIENTEET,

BE

PLLFOT—T WL, iris BV 2—10Oa7 B OMEEZ RLUE T, #LAIAZ Python 22>HZDEY 2— VAR 51Z
%, import iris 2 HLET,

Tn—7 3k

JO—FDET check_status(). routine()
By EMiITAEED | lock(., unlock()

il 1

SO arrayref(), cls(). gref(, ref()

FSHHL 3 MIB | tcommit(), tlevel(). trollback(). trollbackone(). tstart()
*

NI T a A LT InterSystems IRIS 7 —# R — 2D ERAI/ 2B A M A HERF 32 H1EIL, TR L
P BTSN,

arrayref(dictionary)
Python 5 2 2F U5 ObjectScript Bl Z1ERL . FDEEFI~D AR L E T,

B2 58 U CHTS A LL R D ObjectScript X/ RZ&+F-D . User.ArrayTest &) InterSystems IRIS 7T AN HHE
LET,

ClassMethod WriteContents(myArray) [ Language = objectscript]
{

zwrite myArray

ClassMethod Modify(myArray) [ Language = objectscript]
{

set myArray(‘'new'')=123
set myArray("'x","y","z'")=""xyz"

ClassMethod StoreGlobal (myArray) [ Language = objectscript]

kill "MyGlobal

if "$data(myArray) return "no data"
merge ~MyGlobal = myArray

return "ok"

}

AR WriteContents() IXBCH DN & E-ZIAF Modify() 1XEESFIDONEFEZZE T L, StoreGlobal() 1XFACHDNE AL
BLTZe— LT ET,
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Python 2267 427 a7V myDict Z1ERKL . iris.arrayref() Z{# L CZDWNAE% ObjectScript FeFNIAEL . F D2
FI~DBRRERLUET, FD% . FDEM%E UserArrayTest O 3 DDA/ Y RIZESTZENTEXET,

>>> myDict = {2:{3:4}}

>>> myDict

{2: {3: 4}} )

>>> a = iris.arrayref(myDict)

>>> a.value

{2: {3: 4}} )

>>> iris.cls("User_ArrayTest™) Modify(a)

>>> jiris.cls("User.ArrayTest"™) .WriteContents(a)
myArray(2 3)=4

myArray (" new ) 123

myArray ("'x"’ "z'"M)="xyz"
>>> iris. cls( user-. ArrayTest ) -StoreGlobal (a)
“ok*

512, ObjectScript 735, Z'—/3L MMyGlobal [ZlEF|ERIUT — 2N E I TNDIEE MR TEET,

USER>zwrite ~MyGlobal
~MyGlobal (2,3)=4

~MyGlobal ("'new'")=123
AMyGlobal (*'x","y","z")=""xyz"

ObjectScript BeFDFEAIL, "R ICES” 25 R T3,

check_status(status)
status I[CZT—NEENDE AP AR L ET, =7 —IRERXRAL TQORWEEETX. None Z#IKLET,

WZED Name 7'11/37 (% F5D InterSystems IRIS 77 A Sample.Company 738534 . Name 7' /37 (72 L CTZDY
FGADA VAR AR FE LI ETHE, =T — AT —ZANRAELUET, LT OFTIL, iris.check_status() 2 HL T
Save() AV Y RPLIRENT-AT — 2 A%fER L, =7 —NE ENDHGAIFINEAT—LET,

>>> myCompany = iris.cls("Sample.Company®)._New()

>>> myCompany.TaxID = "123456789"
>>> try:
status = myCompany._Save()
.- iris._check_status(status)
. except Exception as ex:
print(ex)

ERROR #5659: Property “Sample.Company::Name(4@Sample.Company,ID=)" required

cls(class_name)

InterSystems IRIS 77 A~DHRZIRLET, ZiUZLY, Python 7FRERIUHFIETEDITAD T /T LA YR
T BATEET, iris.cls) 2 HL T, LA IA A InterSystems RIS 77 AFE7=1E B 43 TErak L7z 4 A% A InterSystems
RIS ZZADW FIZT 7B ATEET,

LU OB, iris.cls) 2L T, #LAIA A InterSystems IRIS 77 A %SYS.System ~DE WAL F4, D%,
#® GetlnstanceName() A/ REFEFRHLET,

>>> gystem = iris.cls("%SYS.System")
>>> print(system.GetlnstanceName())
IR1S2023

gref(global_name)
InterSystems IRIS 7' a— )L ~OBWE KL 7, 7 a— Ui, BRCFEETHHEEbTFELRWEALHVET,
PUFofZ, iris.gref) 2 AL T, 2% day =7 1—/3L Aday ~OSIZERELET,

>>> day = iris.gref("~day")
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OB, ~day (L, “name™) IS fEZ H L, EHDF— [ZHAEE DS TR 29 None & H
FLET, WIT, Ml "Sunday" %Z DAL . *%%Pﬂéhf:ﬂﬁ%ﬂ%%b’(ﬂjﬁbiﬁ“o

>>> print(day[1, "name®])
None

>>> day[1l, "name"] = "Sunday”
>>> print(day[1, “"name®])
Sunday

InterSystems IRIS 77—/ S LSRR THEHTEAAY Y ROFEMIIL, 70— VLS R APl 28R TTZEVY,
Ta— BT A EERIT, oL O SR TLIES N,

lock(lock_list, timeout_value, locktype)

131/7%0));«]\ T ar DEALTIME F), 47 varduay 7 ZATEHREL T, ay /R ELE T, locktype
MBSt OighE ey ThHIEERLET,

InterSystems IRIS Ti%, By 21, B O —F F- 1T 70 EARFECIY — 2 GEEIZZ a— VL) ICFRFICT 7B AL
720, BEEMNMZAO%EET-DIMEHESNET, Hlz1E, VY —RACEXAL Yo A 3P a Y7 BEE) 2 2R T,
BT B ADE D) — A RIRHI G AR EZIAREITOIRNIINCTEINERHYET, V) — A% Hi A DT
2Ry I EER LT, BIOTBEANREDOYY — A& RIRHIG ARSI LIXTELH, VY —RAICEZIATL T LT
TERWIDNCTDZENTEE T, 7o RIAA LT UMEZ$EEL T, VY — A2 /BRI /2 D E TR HEL 72
Wz Az EnTEET,

LLTF OfI T, iris.lock() 2L T, 2one BL T Mwo LWV 716 L CHfhry 72 85k U1, BRASEZHL
7256 ZOFOH LI True 2L ET,

>>> jiris.lock(["”one", "~wo"])
True

FO%., BlOT ot A0 Mone IZRIL TRy 72 TRL ., gD 7 Tt AN 30 P LANIZay 7 &R L7z~ T-3
A LT UK False #1RLE9,

>>> jiris.lock(["”one"],30,"S")
False

RS DY —2AnME &N leo72b, 7 AT unlock() AL Try 2 & KFET DML ERHVET,
InterSystems IRIS TOWy 7 O HEDFEMIZ, "y 7 LIWATILVEORKE" 22 ML TTEEN,

ref(value)

FBESNMEEFE AL T iris.ref 277 V=7 M ERL £97, 24U, ObjectScript AV RIZ5|[#a S RIEL 724303
B AIERTY,

LLFofZ, iris.ref) 2 AL T, & 2000 @ iris.ref 7 =7 NAERKR LET,

>>> calories = Iris.ref(2000)
>>> calories.value
2000

InterSystems IRIS 277 A User.Diet |2, ZHIW DT 58 MDA RiEZ D HOBIED a) — % 5 5l LU THL
% EatQ) WO R RBBHY | Z D calories NSRRI > TESH, FriLnn) —EBRETEHINLELET, LLTOH
1%, BatQ) OFFONHLIZIZ, %L calories DAEAY 2000 735 2250 ([CHE SN2 2 RLCOVET,

>>> jris.cls("User.Diet")._Eat("hamburger®, calories)
>>> calories.value
2250

ObjectScript TOFEOZMIEL DOFEMIZ, "5 EDOPEL T OFER” 2SR TITEEN,
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routine(routine, args)

F L a THESNIZZ 7 C, InterSystems RIS L —F L Z O LE S, MEOVH L TIETLEOH LT EIT. v—
F DB~ TR > THRELET,

LR OHICIE, %SYS f— LA —ATHELITHREZ, iris.routine() Z{# AL CT/L—F > "SECURITY ZFEONH L%,

>>> jiris.routine("~SECURITY")

1) User setup
2) Role setup
3) Service setup
4) Resource setup

2 SOFABEZE NG T BRI Sum() &>/ —F > Math NHBEES. L TOFITIE 4 & 3 2 ELET,

>>> sum = iris.routine("Sum™Math*,4,3)
>>> sum
7

ObjectScript T/ —F 22 TEDOFEAL, "V —TF " 2B RLUTITZE,

tcommit()
InterSystems IRIS b7 V7o av DIEEKR TR LET,
iris.tcommit() ZEHL CThIo P rvar O EFEK TERL, AN TL-LE 1 TI7UARLET,

>>> jris.tcommit()

MU ar YN AT T BITIE, T iris.tstart() % iris.tcommit() E_XTIZTAMERHVET,
NPT a T e & iris.tcommit() ZFFONH 3 &, i <COMMAND> CTHIAA AL E T,
“tstart()”. “tlevel()”. “trollback()”. “trollbackone()” H &L TI/ZEVY,

tlevel()

roo P ar NEAEHEITRNEIDZH L, AN FL-ULEIRLUFET, iris.tstart() ZFEONH 32 AL FL~ILH3 A
VIV ARE L, iris.tcommit() ZREONH G EANF LIV NT VA RENET AR eSS, vy arh
THRWIEERLET,

PLTFOBNIL, b7 arDIEIEF R ANAL LT iris.level) 23N fEZ/RL TVET,

>>> iris.tlevel )
0
>>> jris.tstart()
>>> iris.tstart()
>>> iris.tlevel ()
2
>>> iris.tcommit()
>>> iris.tlevel )
1

“tstart()”. “tcommit()”, “trollback()”. “trollbackone()” H &L TI/ZEVY,

trollback()

BERITR O Y Iar 3 _XCa—/L oL, Py —F VT ENTZT R COT —H_X—AEE A DIT
YL ar ORRIREEOEICVARNT LET, o, Mo riard AnFL-~UL% 0 12Uy hLET,
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ZOMEAREITIE, Zm—3L Aa(l) B “hello” [ZHIHLLET, 0%, My ar ZBMAL T, ~a(l) ZiE
“goodbye” IZFRTELET, 72720, hToH 7o arBaiy hENARIIZ, iris.trollback() ZFFONMH L9, 2k, b
YT ar DO ANF LAV 012V By RERL, Aa(l) BT al BRERRNCIRFFL CUOEIZY AR S ET,

>>> a = iris.gref(""a")
>>> a[1] = “hello”
>>> iris.tstart()
>>> jris.tlevel )

1

>>> a[1] = "goodbye*
>>> jris.trollback(Q)
>>> iris.tlevel ()

0

>>> a[1]

“hello”

“tstart()”. “tcommit()”, “tlevel()”. “trollbackone()” H ML TLIZEV,

trollbackone()

ANTAZ ST T oo ar OFAEDOL L SFEY B O iris.tstart) Lo TGN o ar2a—L -
NoZLET, £o, b rvard AL~k | T7UACRLET,

ZOBITIX, Za—s0 Aa(1) EE 4, ~b(1) ZfE “lemon” ([ZHIHMLLF4, 2D, b arERAL T
ra(l) I ITRELET, KIS, ANF T2 oT- b T 7 a #BRL T, ~b(1) % “lime” IZFREL £, D,
iris.trollbackone() ZFEONH L CHBID T o arZa— L 8y 7L iris.commit() ZFEONHH U COMAID T2
varwEalyhLET, DD, ca() ITHTLWVEEZRFELET N, Ab (L) T EICe— L Ny SIVET,

>>> a = iris.gref(*"a")
>>> p = @ris.gref(*”b")
>>> a[1] = 4

>>> b[1] = "lemon*®

>>> jris.tstart()

>>> iris.tlevel()

1

>>> g[1] = 9

>>> jris.tstart()

>>> jiris.tlevel ()

2

>>> b[1] = “lime*

>>> jris.trollbackone()
>>> jris.tlevel ()

1

>>> jris.tcommit()

>>> jris.tlevel ()

0

>>> a[1]

9

>>> b[1]

“lemon*

“tstart()”, “tcommit()”, “tlevel()”. “trollback()” HZERRL T/ZEW,

tstart()
InterSystems IRIS h7 V7L ardBithERLET,

NI aNFav  ROEENT, MU rra BEILIcE R TIEENOT X TOa~v o REE T 505
BHOET, BlZIE, HDERIT OEENSBIOERTT 1 JEE _‘3@/\3“5 N T ar N D OENLD 5] E

L& 2F B OO ESDTET ANDE TR LSO, b7 a Izt E 2 £9, b riay
NIRBLTZEE . T — 2 =R I T a Btk HIJ@JkFL‘% I— )L e N THZLNTEET,

iris.start() 2 L ChTo 7o ar OBthEEL, b H 7 ar O AN L~k 1 A 7D A RUET,

>>> iris.tstart()

“tcommit()”, “tlevel()”. “trollback()”. “trollbackone()” HZFRL TLIZEU N,
InterSystems IRIS DT 7 a B OHARAOFEMIT, "N 7o a A" 2B BTSN,
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unlock(lock list, timeout _value, locktype)
0y 7B DYAN, 7 2arDEALTIME B), A7 varouyy AT 2f8EL T, ny & IBRLE T,

a—RIZEoTavZEREL, V) —A~DT 7B AZHIHL CTODEA L, TNHDYY — 2D AN T LIS, 7
0y 7T ANERHYET,

PUF OB, iris.unlock() 2L T, ~one BIL Mwo W)y 7 & fERL £9,

>>> jris.unlock([""one*", "~two"])
True

"lock()” BB L TTZENY,
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Ha—\)LSEE AP

Z D& a T, InterSystems IRIS Python 22—/ gref 77 AD AR APl K& A MRt LEd, 2
BOAYRIZEY, InterSystems RIS 72— )T 78 AL, ETHZENTEET,

LU FOF—7 12, InterSystems IRIS Python B a2—/L @ gref 77 AD A/ ROMEZ R £7, $AIA Python
WOZOI T A% T 512X, £7 import iris 237U, KIT iris.gref) BAEAEHL T/r— L ~DS %
BAFLET, iris.gref)” 2L TTEEW, )

gn—7 ®RE
5 a—/\JLD/—F | data(), get(). getAsBytes(), kill(), set()
TOEE

SO—nNILDBEE keys(). order(). orderiter(). query()

Ta— WA BB HIL. U — L O 2SR TIEE N,

data(key)

=D )= RICT —=Z NG ENLDNE DN BEO TN =R RHLNEIDEMRLET, /—FD key (T, UAF
ELTHESNET, A None (E/IFZEDVAR) OF—ZESTZLIE, Fa— LD/ —h ) —REERLET,

F—H~DT T ERZFITL T 77— AT 5712, data) ZFEHAL T, T —ZNEFEN THAENEIDN/—RETHR
DHIEMTEET, /—FRERIN TV (T —EREEN TRV HHE AR 0 Z2RL, /—RBRERINT
W5 (F—=ENEENTHD) FHEIT 1, /—RITEBESN TRV FAL/ —RRHDEA1E 10, /=R EHESNT
WC L/ —RB®5540% 11 Z2KLET,

LLFORNEBEOZa— 3L na 3D ELET,

~a(2) = "two™
~a(3,1) = "three one"
~a(4) = “four™
~a(4,1) = "four one"

data) ZEFEHL T, L TOHIOI N, T ua—SLDOXESF ) —RETANTEET,

>>> a = iris.gref(*"a")
>>> a._data([1D)

0

>>> a.data([2])

1

>>> a.data([3])

10

>>> a._data([4D)

11
>>>
10
>>>
1

)

.data([None])
.data([3,1D)

[

TV an 2 FRAHEHT L, T/ —RRHEHEIMCBIRARL, /—RICT =2 G N EIDE TR CEET,

>>> a.data([3]) % 2
0
>>> a.data([4]) % 2
1
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get(key)

T a—rL D ) — RIS TODEZ BT, /—RO key 1%, UARLCTHESLET, 75 None (F7213%20
UYAR) DF—ZPEFZLiE, Fa—r LD —h ) —REERLET,

DLFORNEBEDOTa— 3L na BRdbbHELET,

~a(2) = "two"

~a(3,1) = "three one"
~a(4) = "four”
~a(4,1) = "four one"

get) ZEHAL T LLFOBID LI, T a— L DEERE ) —FbT — 22 A TEET,

>>> a = iris.gref(""a")
>>> a.get([2])

“two*

>>> a.get([3,1])

“three one*

F72. Python 74272 a VDA LRERC, /—ROMEEBEERET 5268 TEXET, dunder AV K _getitem () %
AL TEET,

>>> a[3,1]
"three one*”
>>> a._ getitem_ ([3,1])
“three one*

get) ZEML TERSN TRV — DT =22 G208, =7 —RRAELET,

>>> a.get([5])

Traceback (most recent call last):
File "<input>", line 1, in <module>

KeyError: “Global Undefined”

T —ZOEAFEFITT ORI, dataQ AV Y REHEHL T, /—RICT —ZB3E EILTNDINEINET AN TEET,

ERIIVTWVRW ) —RINSERE, F20d _getitem_) ZEHAL TF —42 5958, =7 —03 347512 None
NEINET,

>>> print(a[5])

None

>>> print(a.__getitem__([51))
None

“getAsBytes()” HE L TZEY,

getAsBytes(key)

Ta—3L D ) —RIKEANSI N TS T AN ZE BUfS L T, Python @ bytes 7 —#BNZ WL F3, /—RD key I3,
YAREL TESNET, 2 None (F7/21FXZEDVAR) OF—%ETZLiL, T a— L D)b—hs J—REERLET,

LFORNBEOTa— 3L na BRdbHELET,

~a(2) = "two"
~a(3,1) = “three one"
~a(4) = "four"
~a(4,1) = "four one"

getAsBytes() ZEFIL T, LA FOFIDIINZ, Fa— RV DOIESEe ) — b7 — 2 BS TXxET,

>>> g = iris.gref(*"a")
>>> a._getAsBytes([2])
b*two*

>>> a_getAsBytes([3,1])
b*"three one*

#H3AH Python O ik 47



InterSystems IRIS Python €2 a—)L-1)77L >R

getAsBytesO) L CTEFRSNL TRV =R T — 25 FE 458, =7 —0n3ELEd,

>>> a.getAsBytes([5])

Traceback (most recent call last):
File "<input>", line 1, in <module>

KeyError: “"Global Undefined”

T —HDOESEFIT T DRI, data) AV REBFEHAL T, J—RICT —ZR G FINTODBNEINET ANTEET,
“get()” BB L TIEEY,

keys(key)

BESNTFX—0 DR T, 7 a— b OF —2 KU ET, Blhh key IZVAN L CESNET, ZOVANET LT
Ja—r VD )—he ) —REBERLET,

DLTFORNEDZa—r30 Amlb 365 UET,

“mlb = Major League Baseball™
mlb (AL ) = "American League
mlb(""AL","Central’ ) = "AL Central"
~mib(" AL","East ) = "AL East"
mlb(*"AL™,"East',1) "Baltimore™

Amlb("AL","East",Z) - ""Boston"
~mIb("'AL",""East',3) = "NY Yankees"
mlb(*""AL","East™,4) = "'Tampa Bay"

mlb(""AL",""East",5) "Toronto"
~mIb(*"'AL",""West') = "AL West"

Amlb(""AL™,"West™,1) = "Houston"
~mlb("'AL","West",2) = "LA Angels”
mlb(""AL","West",3) = "Oakland"
mlb("AL","West™,4) = "Seattle

mlb(""AL", "West" 5) = "Texas"
~mIb(*'NL’ ) “National League"

PLTFDIST, keys) AL T/ a— L OX—52 BB L, FOEEH 1 TEFES,

>>>m = iris.gref(*mlb")

>>> for key in m.keys([1):
value = m[key]
print(f {key} = {value}")

["AL"] = American League

["AL", "Central®] = AL Central
["AL", "East"] = AL East

["AL", "East", "1"] = Baltimore
["AL", “East®, "2"] = Boston
["AL", "East", "3"] = NY Yankees
["AL", "East", "4"] = Tampa Bay
["AL", “East®, "5"] = Toronto
["AL", "West"] = AL West

["AL", "West", "1"] = Houston
["AL", “West", "2"] = LA Angels
["AL", "West", "3"] = Oakland
["AL", "West", "4"] = Seattle
["AL", "West", "5"] = Texas
'NL'] = National League

BlbRF— T m— SV D) —RELTHFE T 2R BITHV EE v, 70— 3 —FESNIEFF THRANS LD T2
keysQ 1ZY —MEFIZHES TR D /=R DX =D EVET, LT ICHlZRmLET,

>>>m = iris.gref("mlb*

>>> for key in m.keys(["AL","North"]):
value = m[key
print(f {key} = {value}")

[*AL", "West"] = AL West

["AL", “West®", "1"] = Houston
["AL", “"West®", "2"] = LA Angels
[AL", “West®", "3"] = Oakland
["AL", “West", "4"] = Seattle
["AL", “"West®", "5"] = Texas

['NL'] = National League
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getQ 2L T/ —FOMEEZ G T 228 TEET A, £F dataQ 2L TH/—FET AR, T —ZNEENT
WHZLEMERTOMERDHYET,

order) ZE T AL, 70— LD 1 DOL LT /) —RBPBRRINET,

kill(key)

7a—rLd ) —REYIBRLET (FETA5E), /—RO key 1%, VAL THEESNE T, Z0O#EICIY, /—FOTF
N/ —RBEIBRENET, 55 None (FE721X2EDY AR OF—Z2 P21, Sa— LD —he J—REEHRLET,

DLFORNEBEDOTa— 3L na RdbHELET,

~a(2) = "two"

~a(3,1) = "three one"
~a(4) = "four”
~a(4,1) = "four one"

kill) ZFERAL T, L FOFIDISIC, 72— o ) —REZFD T —REEIRcxET,

>>> a = iris.gref(""a")
>>> a.kill([4])

T, 7= L ORNFIFLL FOINTRDET,

~a(2) = "two™
~a(3,1) = "three one"

F—I{Z None #{E9 &, ZFa— )L EEBHIRESNET,

>>> a_kill([None])

order(key)

FBESNTX =00 T, 72— DZDL )L DOIROF —2 IR L ET, Bbh key ITVAR L THESIVET, Billh
F—ZH<F =232 54 order() X None ZiRL £,

UTOREDTa—3L Mmlb BbhAELET,

“mlb = Major League Baseball"
~mIb("'AL'™) = "American League"
mib(*""AL","Central’ ) "AL Central™
mlb( AL","East D= AL East"

~mIb(*'AL",""East'',1) = "Baltimore"
Amlb("AL","East",Z) = "Boston"
mlb(""AL","East™,3) = "NY Yankees"
~mlb(*'AL",""East'',4) = "Tampa Bay"
mlb(*"AL",""East™,5) = "Toronto"

mIb(""AL",""West') = "AL West"

~AmIb("AL","West'",1) = “Houston"
~mIb(’AL", "West",2) = LA Angels™
AmIb("AL", "West™,3) = "Oakland"

mlb(""AL™, "West",4) "Seattle"
mib(*"AL™, "West" 5) = "Texas"
~mlb(*'NL" ) = "National League™

order() ZfEHIL T, LLFOBNITRE IS FEESHIZF —DROF—Z2HF TEET,

>>> m = iris.gref(" mlb*

>>> m.order([*AL","Central"])
"East”

>>> m.order(["AL", "East"])
“"West”

>>> m.order(["AL", "East”,1])
"o

>>> m.order(["AL", "East”,2])
-3-
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BIA— 3 a0 — LD ) —RELUTIFET AR EITHD EE A, 70— WY — R ENTEEF TSI D720
order() IZY—MERIZHESTIRD /—RDOF—%KLF9, LLFIZHlZRLUET,

>>> m.order(["AL", "West*",3.5])
-4~

while L—7ZA LT, FFEL LTI = LD ) —RERHE L RS None (272084 TLUEY, fllax—%
ZEDLFHINTHRE T HIET, “CDOL L DRAAINORRMGT D" 2o BIRLET,

LT OHITIE, 7a— " Ofg EALO ) —RERFRLET,

>>>m = |r|s gref("~mlb")
>>> key =
>>> while True:
key = m.order([key])
if key == None:
break
print(m[key])

American League
National League

PLFOHITHE, Za— v 3 ZB DL )LD ) —REMRFBLET,

>>>m = |r|s gref("~mlb*)
>>> key =
>>> while True:
key = m.order(["AL", "East”,key])
if key == None:
break
print(m[“AL", "East”,key])
Baltimore
Boston
NY Yankees
Tampa Bay
Toronto

MBS U T while —7"Z2 ANFIZLTZD | keys() E721E query() 2L T/ e — SV B RE R TEET,

orderiter(key)

HBESN-F—0 0B TROY—7« J)—RET, ZFa— L OF%—HEEZIRLET, Bith key ITVARL TEESNE
T, ZEOVARNEST 21T, Za— S D)—h J—REERLET,

UTOREDTa—3L Mmlb BbhAELET,

“mlb = Major League Baseball"
~mIb("'AL'") = "American League"
mib(*"AL","Central’ ) "AL Central™
~mlb (" AL","East D = AL East"

~mIb("'AL",""East'',1) = "Baltimore"
mlb(*"AL",""East™,2) = "Boston"
mlb(""AL","East™,3) = "NY Yankees"
~mIb("'AL",""East'',4) = "Tampa Bay"
mlb(""AL","East™,5) = "Toronto"

Amlb(AL", "West™) = "AL West"
Amlb("AL™, "West',1) = "Houston"

mlb("'AL","West",2) = "LA Angels"
~mlb("'AL","West",3) = "Oakland"
Amlb(""AL","West",4) = "'Seattle”
mib(*"AL™, "West ,5) = "Texas"

~mlb(*'NL" ) “National League™

LU OB, orderiter() 2L, /L— D Bhid TIRDY—T « /=R E T, Zm— V&R LET,

>>>m = iris.gref("mlb")
>>> for (key, value) in m.orderiter([]):
. print(f {key} = {value}")

t;AL'] = American League
[*AL", "Central®] = AL Central
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BHAGR — N T — LD ) —REL TIRETHMBEIIHD ER A, T a— LT —FENTIEF THRNES NS0
orderiter() 1 —MEFFIZHESTRD ) —R &R LET, DL FICHlZR~RLET,

>>>m = iris.gref(* mlb*)

>>> for (key, value) in m.orderiter(["AL","North"]):
- print(f {key} = {value}")

[FAL*, "West"] = AL West

["AL", “West®", "1"] = Houston

query(key)

BESNIZF—0biED T/ a— LB RE L, K5 —SHE KLU ET, Bth key IZVARLCEESNET, 22DV AL
Tl o= L —he =R EERLET,

DLTFORNEDZa—r30 Amlb 365 UET,

“mlb = Major League Baseball™
mlb (AL ) = "American League"
mlb(""AL","Central’ ) = "AL Central"
~mib(" AL","East D = AL East"
mlb(*"AL™,"East',1) "Baltimore™

~mlb("'AL","East',2) = "Boston"
~mIb("'AL",""East',3) = "NY Yankees"
mlb(*""AL","East™,4) = "'Tampa Bay"
mlb("AL","East",5) = "Toronto"

AmIb(AL", "West") = "AL West"

mlb(*"AL™, "West",4) "Seattle
mlb(""AL", "West" 5 "Texas"

)
~mIb(*'NL’ ) “National League"

Amlb(""AL™,"West™,1) = "Houston"
~mlb("'AL","West",2) = "LA Angels”
mlb(""AL","West",3) = "Oakland"

PLF DL, query) ZEHL, L —F’rDigd T/ a— L a2k UET,

>>> m = iris.gref(""mlb")
>>> for (key, value) in m.query([1):
print(f {key} = {value}")

["AL"] = American League

["AL", "Central®] = AL Central
["AL", “East"] = AL East

["AL", "East", "1"] = Baltimore
["AL", "East", "2"] = Boston
["AL", “East”, "3"] = NY Yankees
["AL", "East", "4"] = Tampa Bay
["AL", "East”, "5"] = Toronto
["AL", “West~ ] = AL West

["AL", "West", "1"] = Houston
["AL", "West", "2"] = LA Angels
["AL", “West", "3"] = Oakland
["AL", "West", "4"] = Seattle
["AL", "West", "5"] = Texas
:'NL'] = National League

BIAF —0N 7 0 — LD ) —RELU THFEE T AR E TSN EE A, 7 a— U TY — R ENZEF TSI D720
query() 1L —MERFIZHES TR D ) —RERLET, UL FIClZRLET,

>>>m = iris.gref("mlb")
>>> for (key, value) in m.query(["AL","North"]):
print(f {key} = {value}")

['AL', “"West"] = AL West
["AL", "West®, "1"] Houston

["AL", “"West", "2"] = LA Angels
["AL", “"West®, "3"] = Oakland
["AL", “West®", "4"] = Seattle
["AL", “West®", "5"] = Texas

['NL'] = National League

#H3AH Python O ik 51



InterSystems IRIS Python €2 a—)L-1)77L >R

set(key, value)

Ta— VD ) —RERRESNEICRELET, /—RO key 1ZUARN L THESIL, value [THMSNAME T, EH
None (F721FZEDV RN OF—ZETZLL, T u— 3 LD)—h ) —REEHRLET,

LR, 7'a—s39L ~messages ~DZMATAEL | set() ZEHL T/ r— LDV DD /) —RDfEZFLEL
7,

>>> msg = iris.gref(""messages”)

>>> msg.set([None], "list of messages”)
>>> msg.set(["greeting”,1], “hello®)
>>> msg.set(["greeting”,2], "goodbye®)

J'm—/s3)L "messages NELFELRWE A, LLTFOI 0T,

~messages = "list of messages"
~messages(''greeting',1) = "hello"
~messages(''greeting",2) = "goodbye"

~messages WEEIAFIET DG, 7 a— UUITHLWEBINIS L, 260 ) —ROBEO T — 213 LEXEND
AREMER BV E T, REZRITT DRI, data) AV REEHL T, /—RIZT —2DBEICE FANLTODMNEINET A
FCEET,

LIFOFIDIHNZ, Python 7472 aF UDGELRRRIC, 70— b ) — R EHERETHIEHTEET,

>>> msg = iris.gref("~messages”)
>>> msg["greeting®,3] = "aloha”

ZIT, Fa— 3L Mmessages [ LLLTFDI TR0 E T,

~messages = "list of messages"
~messages(‘‘greeting',1) = "hello"
~messages(''greeting',2) = "‘goodbye™

~messages(''greeting',3)="aloha"
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