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1 Python SDK




2 Python SDK

PyODPS & MaxCompute @ Python SDK T3, MaxCompute & 7Y = 7 M3 2 RAREEL
DataFrame 7L — A7 —27 %% K —F L. MaxCompute TOF—Z0HEZEBICLET, TR
TDA VR —T 24 R 75 ADFMEZ. [GitHub 70> =27 b+ ¥PyODPS F¥a XY + %22
SRV,

B PyODPS DL au P NGBS 2 X 5> ffssn£3, Ml GitHub K

FaX b 2IBRIZIW,

PyODPS T aff{EZIE T 270, FAREFEIMELEEFE LTV I/ ZA e~ —YFT52LdT

XE9, M. a—-F2IZRILEZ W,

DingTalk 727 / v =% {7/ N—7:11701793

PyODPS O X +b=IJL

PyODPS & Python 2.6 gD N—=Y a Y R—FLTWVET, YATALIKPIPZA VA —
W%, pipinstall pyodps ZFEIT3 208 03H D £3, PyODPS DR# 3 2 K1FBIRIZEHENITA
VAF—LENET,

VAR & Ll
Alibaba Cloud 794~V 7h v > b EHEHLTrZ 4 > L, MaxCompute => bV Z#JH{LL
5 (U TFToa— KESMH),

from odps import ODPS
odps = ODPS('**your-access-id**', "**your-secret-access-key**', "**your-default-project**',

endpoint="**your-end-point**')
PIHEDSSE T Len, 7—=T 0, VY —R, BIUBEEZHETEZET,
7oz b
TPzl M, F—XXR—ZK, MaxCompute DR 2 ERM TS,
get_project ZM-UHH LT ey =27 P EEIGLET (U TDa— FESH),
project = odps.get_project('my_project') # Obtain a project.
project = odps.get_project() # Obtain the default project.
i
NRIRX=ZPANENTORWERIEZ, 7740 t07nd=2 F2HHL %7,
exist_project ZMEUAH LT, 0Pz MDBEETENEIDF =z v IV TEET,


https://github.com/aliyun/aliyun-odps-python-sdk
http://pyodps.readthedocs.org/
http://pyodps.readthedocs.io/zh_CN/latest/?spm=a2c4e.11153959.blogcont138752.16.5bec51d32BpKgB
http://pyodps.readthedocs.io/zh_CN/latest/?spm=a2c4e.11153959.blogcont138752.16.5bec51d32BpKgB
https://github.com/aliyun/aliyun-odps-python-sdk?spm=a2c4e.11153959.blogcont138752.17.5bec51d3IMNtLJ

« 5 — 7L MaxCompute D5 — RN TS,

T—7TILIRME
list_tables ZMFAHH LT, 7ud =2 FADTRTOT—I N2 —ERRLET (UL TFTDa—Fk
SR,

for table in odps.list_tables():
# Process each table

exist_table ZMEUHH LT, T—INADBEET 20 E I 2F v 7 L, get_table ZFEUH LT
TNV ERELET,

t = odps.get_table('dual’)

t.schema

odps.Schema {
c int_a bigint
c_int_b bigint
c_double_a double
c_double_b double
c_string_a string
c_string_b string
c_bool _a boolean
c_bool b boolean
c_datetime_a datetime
c_datetime_b datetime

}

t.lifecycle

-1

print(t.creation_time)

2014-05-15 14:58:43

t.is_virtual view

False

t.size

1408

t.schema.columns

[ccolumn c_int_a, type bigint>,

<column c_int_b, type bigint>,

<column c_double_a, type double>,
<column c_double_b, type double>,
<column c_string_a, type string>,
<column c_string_b, type string>,
<column c_bool_a, type boolean>,
<column c_bool_b, type boolean>,
<column c_datetime_a, type datetime>,
<column c_datetime_b, type datetime>]

F=TIDZXF—IDIEK
2 ODWIIL T IEZR LI TIRL £55,
« TINHNF T arDRA—T 4 arENLTHHELE ST (A TDa— FESR),

from odps.models import Schema, Column, Partition

columns =[Column(name='num’', type='bigint', comment="the column')]
partitions = [Partition(name="'pt', type='string', comment="'the partition')]
schema = Schema(columns=columns, partitions=partitions)
schema.columns



[<column num, type bigint>, <partition pt, type string>]

«  #H{LIX Schema.from_lists ZFFCHISIE S DT, e =T 4> a>D7 /) T—
Ta ERBEERETHIENTEERA,
schema = Schema.from_lists(['num’], ['bigint'], ['pt'], ['string'])

schema.columns
[<column num, type bigint>, <partition pt, type string>]

F—=T7IDIER
TFT—INAF—<Z2FHLT, 7—7rE2ERLET U TFTDa— F22R),

table = odps.create_table('my_new_table', schema)

table = odps.create_table('my_new_table', schema, if_not_exists=True) # Create a table
only when no table exists.

table = o.create_table('my_new _table', schema, lifecycle=7) # Set the life cycle.

AR () THAEE N T4 =V FRHRET 4 =V F XA T2EHLT, 7—7AZERL %5 (X
Toa—FzZH),

>>> # Create a non-partition table.

>>> table = o.create_table('my_new_table', 'num bigint, num2 double', if not_exists=True
)

>>> # To create a partition table, you can input (list of table fields, list of partition fields).
>>> table = o.create_table('my_new_table', ('num bigint, num2 double', 'pt string'),
if_not_exists=True)

BHERED WA, T — 7 NERRF I T % % 57— 483 BIGINT, DOUBLE, DECIMAL,
STRING. DATETIME. BOOLEAN. MAP. 3 X! ARRAY 7213 T3,

P—ERRRTV Y 7759 R ECHB5E. F7E TINYINT % STRUCT R EDHF LW T — &R
ZHR—FLTWBEEIZ. options.sql.use_odps2_extension = True Zi%E L TH LWAIZH
T HZeNTEET (UToa—Fz2H),

from odps import options

options.sgl.use_odps2_extension = True

table = o.create_table('my_new table', 'cat smallint, content struct<title:varchar(100),
body string>')

T—TILT—2 DT
T—=INT—=RIZ3DODHETHIRTE XTI,

« DUToOHEThead ZFOH LT, 77—V F—& (B TE375—&XLa—FEET7—7
DFID 10,000 HLLT) ZHES L £,

>>>t = odps.get_table('dual’)

>>> for record in t.head(3):

>>> print(record[0]) # Obtain the value at the zero position.

>>> print(record['c_double_a']) # Obtain a value through a field.
>>> print(record[0: 3]) # Slice action

>>> print(record[0]) # Obtain values at multiple positions.



>>> print(record['c_int_a', 'c_double_a']) # Obtain values through multiple fields.

7 — 7V T open_reader ZFEITLTY —X—%2E, F—X%Z2HAND 3, WITH X&2#
HTE %7,

# Use the with expression.

with t.open_reader(partition='pt=test') as reader:
count = reader.count

for record in reader[5:10] # This action can be performed multiple times until a

certain number (indicated by count) of records are read. This statement can be
transformed to parallel action.

# Process a record.

# Do not use the with expression.
reader = t.open_reader(partition='pt=test')
count = reader.count
for record in reader[5:10]
# Process a record.

Tunnel API ZIFOH L TT — 77— X 25D £5, open_reader #1El&. Tunnel API
WA TeULEhTVE T,

T—EDEEZTAH

T—=INF Tl M. open_writer #EEZFEIT LT, A4 X—ZHE, T—XZ2FXALZ
LW TEZE T (open_reader XIXIEF L),

o1 :

# Use the with expression.
with t.open_writer(partition='pt=test') as writer:

writer.write(records) # Here, records can be any iteratable records and are written to
block 0 by default.

with t.open_writer(partition="pt=test’, blocks=[0, 1]) as writer: # Open two blocks at the
same time

writer.write(0, gen_records(block=0))

writer.write(1, gen_records(block=1)) # The two write operations can be parallel in
multiple threads. Each block is independent.

# Do not use the WITH expression.

writer = t.open_writer(partition='pt=test’, blocks=[0, 1])
writer.write(0, gen_records(block=0))

writer.write(1, gen_records(block=1))

writer.close() # You must close the writer. Otherwise, the written data may be
incomplete.

FIFEIC. T — I NADTF—ZDEZXAAIX Tunnel APLIZH TR LI TOET, FEE.
F—ZD7y Fu—Re X ra—RFr 3] #ISRLIEZIWV,
F—=TILDHEIR
FT—INZHIRT 22— F2UTFIRLET,

odps.delete_table('my_table_name', if_exists=True) # Delete a table only when the table
exists



t.drop() # The drop function can be directly executed if a table object exists.
T=TILDON—=FT1arit
- HEARHRAE
T—INDITRTDONRA—T 4T arZ2ERETLA—-FEHUTITRLET,

for partition in table.partitions:
print(partition.name)

for partition in table.iterate_partitions(spec='pt=test'):
Traverse list partitions.

NR=T 4T aVPHETEINEINF 2y 7 T5a—FEUTITRLET,
table.exist_partition('pt=test,sub=2015")
N=T42aryeii§352a—FEMTITRLE T,
partition = table.get_partition('pt=test')
print(partition.creation_time)

2015-11-18 22:22:27
partition.size

t.create_partition('pt=test’, if not_exists=True) # Create a partition only when no
partition exists.

o R—74 ¥ aroilkk
t.delete_partition('pt=test’, if _exists=True) # Delete a partition only when the partition

exists.
partition.drop() # Directly drop a partition if a partition object exists.

SQL

PyODPS & MaxCompute SQL 7 =) ZH¥RK— L TED, EITHEREERGTANS Z P TE
Ec 8

+ SQL XDFEAT

odps.execute_sql('select * from dual') # Run SQL in synchronous mode. 7' a v 7 {3
SQLDFETHMET T2 EThi = £735

instance = odps.run_sql('select * from dual') # Run the SQL statements in asynchrono
us mode.



instance.wait_for_success() # Blocking continues until SQL execution is completed.
SQL XD EITHERDFAM D

SQL XZEITT B4 v A&X A%, B open_reader {2 FETTE X9, 1 HHDOIFV
FTiE. UTD &5 SQL XHEbT— 2 2Bl 3,

with odps.execute_sql('select * from dual').open_reader() as reader:
for record in reader:
# Process each record.

2FHEDFVATIE, desc 2¥. SQL THAITIT 2 0[aeED D 2 #EIC X D reader.raw B %
MALUTHRIMTO SQL FTHREZIIE L 3 (U TD a— FEZR),

with odps.execute sql('desc dual').open_reader() as reader:
print(reader.raw)

)y —2x
VY — 2 38%,. MaxCompute @ UDF 3 X tf MapReduce IZEH X £ 3,
list_resources ZfHFH L TIRTDOV Y —R%Z—EHXRL. exist_resource ZfEHL T, VY —
ABFET BN EIDNF 2y 7 LET, delete resource ZFENHLTY Y — 2 ZHIBRT 3 2.
VY —=AATIx227 bDdrop XYy FREZETOCHIT ZENTEET,
PYODPSIZFEIZZ7 7 ANV Y =R T—TNNVY—ZAD2ODYV I —AXAL TP R—bFLZF
KRS

TZ7A4NY Y —R

77 ANV —AZiE, EARNZ file X4 7. BX L py. jar. BLU archive WEFENZF
KD

be
DataWorks TlZ, pyIERD 77 ANV Y —RET7 7 AN LTy TR — RT3 ERDHD
9, FHMZ. TPython UDF Z ZZMEL X,

77 AN Y — ZDVERK

UV —2%, T77ANEA T BXOT7ANIA XTI P (FRREXFANA T =0
M ZEELT, 7740V Y) Y —2Z2ERL T (U TFTDa— KE22H),

resource = odps.create_resource('test_file_resource', 'file', file_obj=open('/to/path/file
")) # Use a file-like object.


https://yq.aliyun.com/articles/300307

resource = odps.create_resource('test_py_resource', 'py’', file_obj="import this') # Use a
string.

77 AN Y —ZADEAID L H

7740 Y —=RE, open XV v K E7iX MaxCompute = + U T open_resource % FECf
HLTZ77A4NV Y —RZEH ZENTEET, HPNLA T2 VET 7 ANTATF
727 FTE, PythonTHiEEXN/zopen XV v FEEEE 7740V )Y —RbF—T
E—FZHR—FLTVET,

i«

with resource.open('r') as fp: # Open a resource in read mode.

content = fp.read() # Read all content.

fp.seek(0) # Return to the start of the resource.

lines = fp.readlines() # Read multiple lines.

fp.write('Hello World') # Error. Resources cannot be written in read mode.
with odps.open_resource('test_file_resource', mode='r+') as fp: # Enable read/write
mode.

fp.read()

fp.tell() # Current position

fp.seek(10)

fp.truncate() # Truncate the following content.

fp.writelines(['Hello\n', 'World\n']) # Write multiple lines.

fp.write('"Hello World")

fp.flush() # Manual call submits the update to MaxCompute.

UTFTDA—FEF—FZ2HR—PLTVET,

- nANDE-FTY, 77402 L3 TEEINHIIAAITEEEA,

- W HZIAAE-FTY, 774 VDOEFZIADIITEETH, StANDIITEZEEA,
77 ANEEEAALE— FTH &, BIICT 7 A VONBEBHEEINS Z L ICZHEEL
7ZEN,

- arBME—FTY, NBEZ 774 VOREIGENTE %9,

-+ AN /FEZAAE-RTY, ROV T VY ERAHEITEET,

- wHr+ EIRIEEFCTED, RIS 7 7 A VORNEDTHEINE T,

- a+tir+ ZIFEFUTED, FEAAHIRD 77 A VORBICHNEEBMNTE X T,

PyODPS TlE. 77 ANY Y —RR@EINAFVUE—FRTH ZeBTEZT, X —Ho0

MG 7 A VEIANAL F VY E— FTHIDEDLDD I, b 3N FVHADE—RT7 74
WEHL Z 8, rib 3N FVHARD /HZIAAE—FTI7 74V ZHAL I ZRLET,



F—INY Y —Z
F—T NV — ZDVERR

>>> odps.create_resource('test_table_resource', 'table’, table_name='my_table’,
partition='pt=test')

F—TNY YV — ZDHEH

>>> table_resource = odps.get_resource('test_table_resource')
>>> table_resource.update(partition='pt=test2', project_ name='my_project2')

DataFrame

PyODPS 1%, pandas L 7=4 > & —7 = 4 A&t F 2 DataFrame APIZ L L TH
D. MaxCompute DFtBMEREZSERICHIHT 2 2 e TE %3, M. TDataFrames %22
SR 720,

Java 2 — FOH[ZLDI ISR L %35

=] #*:
UTDRT v FRBBT 2R, MaxCompute 73 =7 P B21ERT ADEND D £7°,

0 = ODPS("**your-access-id**', "**your-secret-access-key**',
project="**your-project**', endpoint="**your-end-point**'))

Z ZTl&. movielens 100K Zfil& LTHEH L £3, pyodps_ml_100k_movies (BfjHiBdE#HD 7 —
&), pyodps_ml_100k_users (2 —H# —B# D7 — &), B XU pyodps_ml_100k_ratings (F&{F
FR#E T — &) 205 3007 — I ADBBICFET S LET,

DataFrame 7Y =7 b Z{ERT 2121, Table A 7Y =227 b2 AN T2 ERH D E5,
from odps.df import DataFrame
users = DataFrame(o.get_table('pyodps_ml 100k users'))

dtypes EE%Z /1 L T DataFrame D7 4 — )V R 74 — LV FOMBEZFRRLET (UL TDa—Fk
= ZR),

users.dtypes

head X Vv FZFHLT, 7— X L a—HIZHEIDONHOF—&Z L a— FZ2HETEF
RS


http://pyodps.readthedocs.io/zh_CN/latest/df.html

i«

users.head(10)

user_id age sex occupation zip_code

0 1 24 M technician 85711
1 2 53 F other 94043
2 3 23 M writer 32067
3 4 24 M technician 43537
4 5 33 F other 15213
5 6 42 M executive 98101
6 7 57 M administrator | 91344
7 8 36 M administrator | 05201
8 9 29 M student 01002
9 10 53 M lawyer 90703
RED7 4 =NV FREFZERT BT, 74—V P74 X —ZBAL 5,
i :

users[['user_id', 'age']].head(5)

user_id age

0 1 24

1 2 53

2 3 23

3 4 24

4 5 33
BRDT7 4 — NPT IEDBTEET,
i :

users.exclude('zip_code', 'age').head(5)

user_id Sex Occupation
0 1 M Technician
1 2 F Other




user_id Sex Occupation
2 3 M Writer
3 4 M Technician
4 5 F Other

REDZ7 4 =NV FZBRIIL, SRS > THLWIZEUGT 25583, ROPNTRT a— P&

MLZE,

7z 2, MERI2 Male (BB) o555, sex_bool EIEZEML T True ICREL 3, Male Th
WAL, False ICRREL 35

R

users.select(users.exclude('zip_code', 'sex'), sex_bool=users.sex == 'M').head(5)

user_id Age Occupation sex_bool
0 1 24 Technician True
1 2 53 Other False
2 3 23 Writer True
3 4 24 Technician True
4 5 33 Other False

20 A5 25 RE CTOFMBEOANBZIFTL T (U TDa— Fz25H),

users.age.between(20, 25).count().rename('count’)

943

Bt —F—RHEzRELET (UToa— F22H),

users.groupby(users.sex).count()

Sex Count
0 Female 273
1 Male 670

I—HF—2HFHTHET 212 ABHBZ VI B 10 OFHEZEUG L. ABORIETHHEZ

\/"_ ]\ Lij_o
i :

>>> df = users.groupby('occupation').agg(count=users['occupation'].count())




>>> df.sort(df['count'], ascending=False)[:10]

Occupation Count
0 Student 196
1 Other 105
2 Educator 95
3 Administrator 79
4 Engineer 67
5 Programmer 66
6 Librarian 51
7 Writer 45
8 Executive 32
9 Scientist 31

DataFrame API {Z1d value_counts X Vv AR NTE D, FUMRZHERETHIS L £
3, i :

users.occupation.value_counts()[:10]

Occupation Count
0 Student 196
1 Other 105
2 Educator 95
3 Administrator 79
4 Engineer 67
5 Programmer 66
6 Librarian 51
7 Writer 45
8 Executive 32
9 Scientist 31




T—RIFXDEENZR Y7 7TRRLET (U Toa— Fz3H),
%matplotlib inline
KF#ET S 72 fEHLTTF—22f{BEILLET (U TDa— Fz25H),

users['occupation'].value_counts().plot(kind='barh', x="occupation’,
ylabel='prefession')

doctar
homemaker
none

lawyer
salesman
retired
healthcare
entertainment
marketing
technician
artist
scientist
executive
writer
librarian
programmer
engineer
administrator
educator
other
student

prefession

o 50 100 150 200

% 30 DL — I, FERTHDOL R S A%FRLET MU TOa— FE2BR),

users.age.hist(bins=30, title="Distribution of users' ages", xlabel='age', ylabel='count of
users')

100 . . DIEtr’ItflutIDr'l [?f users' ages_ .

count of users

JOINZHHL T3 207 =L EEEL. BaLET—TIAEHLLWT—7L2 LTHRFLE
3



il

movies = DataFrame(o.get_table('pyodps_ml_100k_movies'))
ratings = DataFrame(o.get_table('pyodps_ml_100k_ratings'))
o.delete_table('pyodps_ml 100k _lens', if _exists=True)

lens = movies.join(ratings).join(users).persist(‘pyodps_ml_100k_lens')

lens.dtypes

odps.Schema {
movie_id int64
title string
release_date string
video_release_date string
imdb_url string
user_id int64
rating inté4
unix_timestamp int64
age inté4
sex string
occupation string
Zip_code string

}

0~80 X TOIMEZ 8 DD N—TWZHIFET (U TFTDa—Fz2H),

labels =['0-9', '10-19', '20-29', '30-39', '40-49', '50-59', '60-69', '70-79']
cut_lens = lens[lens, lens.age.cut(range(0, 81, 10), right=False, labels=labels).rename(

age group')]

TN—THND 1 ODERMEOHRAD 10HOTFT—21La— K2R RLET U TOa—-F%z2S

).

>>> cut_lens['age group’, 'age'].distinct()[:10]

Age-group Age

0 0-9 7

1 10-19 10
2 10-19 11
3 10-19 13
4 10-19 14
5 10-19 15
6 10-19 16
7 10-19 17
8 10-19 18
9 10-19 19




FARWE D L —F — D EFHRATT E IR T 2 R LET (U TDa— FE22R),

cut_lens.groupby('age group').agg(cut_lens.rating.count().rename('total rating'),

cut_lens.rating.mean().rename('average rating'))

Age-group Average rating Total rating
0 0-9 3.767442 43
1 10-19 3.486126 8181
2 20-29 3.467333 39535
3 30-39 3.554444 25696
4 40-49 3.591772 15021
5 50-59 3.635800 8704
6 60-69 3.648875 2623
7 70-79 3.649746 197

PyODPS & odps.options Z /1 L THURAIRER —HODFREA 7> a Y 2R L £9, AT,

ERJBEM: MaxCompute * 7> a Y O—BE T,

E
A

— R 7R ERE
FFav Gz 77 4V Ml
end_point MaxCompute =¥ R4 > |7Z&L
k
default_project AV VI WA= S/ %L
log_view_host LogView ;xR b4 L
log_view_hours LogView fR¥FIRE (1 IRFFEIHL |24
1)
local_timezone FHXNATWBE XA LY — 1
Yo True [ZBIMUEERE, False
FUTCZ/RLET, pytzd
RALY) =V HHHTEZE
ER
lifecycle ITARTDT—TNDF4 7% |7kl

47N

temp_lifecycle

—EF—TND54 74>
)L




AT av wtiH 7 7 )V MH
biz_id 2—#— D AL
verbose v 72 HIZ 208 5 5 False
verbose_log 07 D2EH L
chunk_size FZEAANY 77DH A X 1496
retry_times HifTov 7 X MEEL 4
pool_connections Bt 77— VDX v v a8t |10
foe kL
pool_maxsize B — VOB RKAR 10
connect_timeout B2 A4 57w b 5
read_timeout A XA LT T b 120
completion_size F 77 FDOEEBRY AR |10
HHOBD LR
notebook_repr_widget W7o 72 EHLES, |True
sql.settings MaxCompute SQL TZua— |R&RL
>N)ve v ]\ %%?ﬁbij—o
sgl.use_odps2_extension MaxCompute 2.0 D FiEHLIR | False
EHIMMCLE T,
FT—RD7y Fu—R/XYyru— FRE
F T av athd 77 4V Ml
tunnel.endpoint Tunnel =¥ FRA >~ b =L
tunnel.use_instance_tunnel | /TR RZ ST 51213, True
Tunnel £ > A& >~ 2%
L%,
tunnel.limited_instance_tun [Tunnel f Y A& > RIZ X > |True
nel THUF S N 2 KR OB HilfR
L%,
tunnel.string_as_binary XFHNEIClX Unicode TlX  [False
BAANA PRMHEHLETD,
DataFrame D% E
AT av G| 77 )L MH
interactive AR VT4 TERICH D | BIEIZIST F5,




AT av wtiH 7 7 )V MH

df.analyze MaxCompute A D AA | True
AEBEEMT 208 5 5

df.optimize DataFrame £kDEL%E |True
BT 2085 P

df.optimizes.pp DataFrame #hGED 7'y & 2 &% | True
BLZ2EMZT 20 5H

df.optimizes.cp DataFrame %l O#f% i . | True
ZHEMNTT 208 D H

df.optimizes.tunnel DataFrame + > 3 Vit k% | True
BT B0ESH

df.quote MaxCompute SQL RED True
74—V RET—TINHD
T—F T BEINESD
a3y

df.libraries FE{TH D DataFrame I |72 L
ENBH—FR—=T4DFA4
779 (VY —R%)

PyODPS ML D% &

F T av athd 7 7 4V ME

ml.xflow_project 77 4L bD Xflow v = |algo_public
Ak

ml.use_model_transfer E 7L PMML OHSIZ True

ModelTransfer Z{§ifH 3 2% %>
5

ml.model_volume

ModelTransfer {8 FHEF 12 {5 H
ENBERY 2 —21%

pyodps_volume
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