ISO/IEC 19075-7:2021-08 (E)

Information technology - Guidance for the use of database language SQL - Part 7:
Polymorphic table functions

Contents

FOreword. . ..o e
INtroduction. .. ...

1 Y 4 1 o T
2 Normative references...........oeeeriviiinnreriinnnanreerinnns
3 Termsanddefinitions.............viiiiiiiiiiiiiniiiiinninnes
4  Introduction to polymorphic table functions...................
4.1 Context of polymorphic table functions. . ........................

4.2 What is a polymorphic table function?. ..........................

4.3 AUdIENCES. . . ot

4.4 Motivating examples. . .......... i

4.4.1 Summary of motivating examples. . ........... ... .. ... o

4.4.2 CSVreader. ..ot
4.4.3 PiIvot. .

4.4.4 Score. .

4.4.5 TOPNPIUS. .t
4.4.6 EXeCR. .
4.4.7 Similarity. . ...
448 UDJOin. o vttt
449 MapReduce. .. ...
4.5 Thelife cycle of a PTF. . .. ... i
5 PTF processing model..............c.ooiiiiiiiiiiiiiiiiiiinnnns
5.1 Introduction to the PTF processingmodel. ........................
5.2 Processing phases. ... i
5.3 Virtual processors. . ... .viu it e
5.4 PTF component procedures. . .. .......c.ouitiinininannanannnn..
5.5 Input table characteristics. ... ........ ..o i
5.6 Partitioning and ordering. . ........... ... i
5.7 Flow of control. ....... ... i
5.8 Flow of information. ...............c. i
5.9 Flow of TOW types. . . .o i i
5.10 Pass-through columns.......... ... ... .. . . i i
511 Security model......... .
5.12 Conformance features. . . .......vii i e
6 Specification..............oiiii i i e
6.1 Introduction to the specification of PTFs. .........................
6.2 Functional specification. .. .......... ... .. i
6.2.1 Introduction to the functional specification. . ......................
6.2.2 Parameter list.......... ..ot e

Page



6.2.3
6.2.4
6.2.5
6.2.6
6.2.7
6.2.8
6.2.9
6.3

6.3.1
6.3.2
6.3.3
6.3.4
6.3.5

7

7.1
7.2
7.3
7.4
7.5

8
8.1
8.2
8.2.1
8.2.2
8.2.3
8.2.4
8.2.5
8.3
8.4
8.5
8.5.1
8.5.2
8.5.3
8.5.4
8.6
8.7

9
9.1
9.2
9.3
9.4
9.5
9.6
9.7
9.7.1
9.7.2

Input table SeMantics. . . .. .. ..o e 32
Prunability. . . ..o e 33
Pass-through columns. . . ... ... e 33
RESUIL TOW TP, . oottt e 34
DetermIniSIL. . ..o 34
SQL-Aata ACCESS. v v vttt ittt e e e 35
Documenting the PTF to the query author. . .. ... ... .. e 35
Design specification. . .. ... ...t e 36
Introduction to the design specification. . .. ... ... ... .. e 36
Name the component ProCedUIES. . . . .. ..ottt ettt et et 36
Private data. . .. ..o 36
Routine characteristics of the component procedures. . ...ttt 37
Component procedure SiNatures. . .. ... .. .ttt e et 38
Data definition language. ...........coiiiiiiiiiiiiiiiiii i i s 43
Introduction to data definition language. . ......... .. .. e 43
PTF Creation. ... ... ..o i e e i e 43
PTF COMPONENt PrOCEAUIES. . . o\ vt vt ittt ettt e e e e e e et ettt ettt e e et e e 45
Altering PTF component procedures and PTFs. . .......... .. . i e 45
Dropping a PTF and its component procedures. . . .. ...... oottt e eens 45
Implementation. ... ... ..ottt i i it e i i s 46
Introduction to PTF implementation. . .. ...... ...ttt et 46
PTF deSCriPtOr @I@as. . o\ v v vt ettt ettt e ettt e e e e e 46
Introduction to PTF descriptor areas. ... ... ..ot e 46
PTF descriptor area header. . .. ... ... i e 47
SQL item descriptor areas for rOW tyPes. . . ..o vttt e e 48
SQL item descriptor areas for partitioning. . . ... 51
SQL item descriptor areas for ordering. . . . ... ..t 51
PTF extended Names. . . . ...ttt e e e 52
Reading a PTF descriptor area. . . .. .. .o i ittt e e et 52
Writing @ PTF descriptor area. . . . ... oot it et et e 53
Introduction to writing a PTF descriptorarea. . ....... ... e n 53
Using DESCRIBE to populate a PTF descriptor area. .. .........couuiiiiiii it 53
Using SET DESCRIPTOR to populate a PTF descriptorarea. ............uuuiiiinineenenn... 54
Using COPY DESCRIPTOR to populate a PTF descriptorarea..............cooiuiiininneenann... 55
Reading a PTF INPUL CUISOT. . . . . ..ottt e e et et e 55
OUEPULLING @ TOW. . . ottt et ettt et et e et e e e et e e ettt e 56
INVOCAtioN. ... ovv ittt e i e i i e i e 58
Introduction to PTF Invocation. . . ... e 58
<table Primary>. .. ... 58
<PTF derived table>. . .. ... . e 58
Proper result correlation name and proper result column naming. .. ............. ... ... ... ... 58
<routine INVOCAtION™. . . ..ot e e 59
<table ArgUIMENE>. . oottt et 60
<table argUMENt PrOPeI>. . . ..ottt e e 60
Types of table argUMENtS. . . . .. ...ttt e 60
<table OF QUEIY NAME>. . .. ..ottt e e e 61



9.7.3 <table SUDQUETY>. . .. .. e 61
9.7.4 Nested table function invocation. . ....... ..ot 62
9.8 Table argument correlation Name. . . . .. .. ...ttt e 62
9.9 Table argument column renaming. . ... ....... oottt e 62
9.10 Range variables and column renaming innested PTF. ... ... .. ... ... ... . i i 63
9.11 PartitionIng. . . ..o 63
9.12 PrUNIN . . oo s 64
9.13 L0 1 o 64
9.14 Co-partitioning. . . ..o 65
9.15 Cross products of partitions. . . ... ..ottt e 66
9.16 <desCriptor arGUIMENT>. . . . .ottt ettt e e e e et e e e e e e e 66
10 Compilation. .......c..iiiiiinniiiinnsnnnanssnnnsssssssssssssssssssssssssssssnnssnnnnnns 67
10.1 Introduction to PTF compilation. . . ... ... e 67
10.2 Calling the describe component procedure. .. ...ttt et 67
10.3 Inside the describe component procedure. . . ... ...ttt e 67
10.4 Using the result of describe. . . .. ... . e 68
11 Optimization........couiiiiirrinnnnnrrnennsnsrrrennsssssssnnsssssssnnnsssssssnnnnnnsns 69
12 EXeCUtION. .. .iivuuiii s s s s s s sssssssssssssssssssssssssssssssssssssnssssnnsnns 70
12.1 Introduction to PTF eXecution. . .. ... .. o e 70
12.2 Partitions and VIrtual ProCeSSOTsS. . ... v vttt ettt e et e 70
12.3 Calling the start component procedure. . ... ... ..ottt e 71
12.4 Inside the start component procedure. . .. ... ... it e 71
12.5 Calling the PTF fulfill component procedure. . . ......... ..ot e 72
12.6 Inside the PTF fulfill component procedure. .. ...... ... it e 72
12.7 ClOSING CUISOLS. . ottt ettt ettt et e e e e e e e e e e e e e e 72
12.8 Calling the PTF finish component procedure. .. ......... ...t i 72
12.9 Inside the PTF finish component procedure. .. ...ttt et 73
12.10 Collecting the oULPUL. . . .. ..ot e e e 73
12.11 Cleanup on a Virtual ProCeSSOT. . . . ..ttt ettt e et e 73
12.12 Final result. . ..o e 73
13 ExXamples. ... .ot it e 74
131 Introduction to the examples. . . ... ..ot e 74
13.2 Prof e IO, . ot 75
13,21 OVeIVI W, o oottt e e e et e e e e 75
13.2.2  Functional specification of Projection. . . . ... . i e 75
13.2.3  Design specification for Projection. . . ......... .. e 76
13.2.4  Projection cOmponent ProCedUIES. . . ... v vt vttt ittt ettt e ettt e 76
13.2.5  InvoKing Projection. . . .. ... oot 78
13.2.6  Calling Projection_describe. . .. ... ... . e 78
13.2.7 Inside Projection_describe. . . ... ... .. . e 80
13.2.8 Result of Projection_describe. . . . .. ... . e 82
13.2.9  Virtual processors for Projection. . . ......... .. e 82
13.2.10 Calling Projection_fulfill. . . .. ... .. e 83
13.2.11 Inside Projection_fulfill. . . .. ... . e 84
13.2.12 Collecting the results. . ... ... . e 84
G 7577200 TR 03 U= 0« 11 o 85



13.3
13.3.1
13.3.2
13.3.3
13.3.4
13.3.5
13.3.6
13.3.7
13.3.8
13.39
13.3.10
13.3.11
13.3.12
13.3.13
13.3.14
13.3.15
13.3.16
13.3.17
13.3.18
13.4
13.4.1
13.4.2
13.4.3
13.4.4
13.4.5
13.4.6
13.4.7
13.4.8
13.49
13.4.10
13.4.11
13.4.12
13.4.13
13.5
13.5.1
13.5.2
13.5.3
13.5.4
13.5.5
13.5.6
13.5.7
13.5.8
13.5.9
13.5.10
13.5.11
13.5.12
13.5.13

(0050174 1 =T= U 1<J oS 86

L0 =Y 4 T 86
Functional specification of CSVreader. ... ... ... . i e 86
Design specification for CSVreader. . . ... ... i e 86
CSVreader component ProCeAUIES. . . . ..o vt vttt ittt et ettt et 87
Implementation of CSVreader. .. ...... ... e 88
Invoking CSVreader. . . ... ...t 88
Calling CSVreader_describe. . . ... ... it e 89
Inside CSVreader_describe. . . ...ttt e e e e 91
Result of CSVreader_describe. . . ..o v vttt e e e e ettt e e e e e 92
Virtual processor for CSVreader. . .. ... .. i i 94
Calling CSVreader_Start. . . ..o vttt it ettt e e e e e 94
Inside CSVreader_Start. ... ... ..ttt e e e 95
Calling CSVreader_fulfill. . . . ... ... 95
Inside CSVreader_fulfill. . . ...ttt e et ettt e e e e 95
Collecting the OULPUL. . . .. oot ettt e 96
Calling CSVreader_finish. . . .. ... .. o e e 96
Inside CSVreader_finish. .. ... .ot e e s e e e e e 96
100 =T 4 1 o P 97
PV Ot Lo e 98
L0 7= T4 98
Functional specification of Pivot. .. .. ... ... e 98
Design specification for Pivot. . . . ... ... e 98
Pivot cCOMPONENt ProCEAUIES. . . . .ottt ettt e e e e 99
INVOKING PIVOL. . . . oot 100
Calling Pivot_describe. . . ... ... o 100
Inside Pivot_desCribe. . . oo e e e e e 104
Result of PIvot_deSCribe. . .ot e e e e e e e e e e 105
Virtual processors for Pivot. . . ... .o 107
Calling Pivot_fulfill. . ... ..o 108
Inside Pivot_fulfill. . . . ... .o 108
Collecting the results. . . ... ot e e e 109
ClEanU . - ottt e 109
B0 0 ) o 110
L0125 74 = 110
Functional specification of Score. . .. ... .. 110
Design specification for Score. . . ... ... . 110
Score COMPONENT PrOCEAUIES. . . . vt vttt et et et et e e ettt et ettt et e e e 111
INVOKING SCOTE. . . ot e e e 112
Calling Score_describe. . . .. ... o e 112
Inside SCOre_deSCIibE. . . oo e e e e e e e e e e e e e e 115
Result 0f Score_desCribe. . ..o ot e e e 116
Virtual processors fOr SCOTe. . . ..o v vttt e e et e e e e 117
Calling Score_fulfill. . . ... .. o 119
Inside Score_fulfill. . . ..ot e e 119
Collecting the oUtPUL. . .. .. . e e 120
(00 <=0/ LD 121



13.6
13.6.1
13.6.2
13.6.3
13.6.4
13.6.5
13.6.6
13.6.7
13.6.8
13.6.9
13.6.10
13.6.11
13.6.12
13.6.13
13.6.14
13.7
13.7.1
13.7.2
13.7.3
13.7.4
13.7.5
13.7.6
13.7.7
13.7.8
13.7.9
13.7.10
13.7.11
13.7.12
13.7.13
13.7.14
13.7.15
13.7.16
13.7.17
13.8
13.8.1
13.8.2
13.8.3
13.8.4
13.8.5
13.8.6
13.8.7
13.8.8
13.8.9
13.8.10
13.8.11
13.8.12
13.8.13

L0723 7 = 122
Functional specification of TOpNpPIUS. . . . ... oot e 122
Design specification for TOpNpPIUS. . . ... ..ot 122
TopNplus COMPONENT PrOCEAUIES. . . o\ vt vttt et ettt ettt ettt e et 123
INVoKINg TOPNPIUS. . . o .ottt e e 124
Calling TopNplus_describe. . . ... ... o e e 124
Inside TopNplus_describe. . ... ... . . e e 127
Result of TopNplus_describe. . .. ... ..o e 129
Virtual processors for TOpNPIUS. . . .. ..ottt e e 129
Calling TopNplus_fulfill. . .. ... oo e 131
Inside TopNplus_fulfill. . ... ... . e e e 131
Collecting the oUtPUL. . .. .. ... . e e 132
ClEanU . .« ottt e e 132
TopNplus using pass-through columns. . . ... .. i e 132
EXECR. L e 135
(007 74 1= 135
Functional specification of EXeCR. .. ... . i e 135
Design specification for EXecR. . .. .. .. . e 135
ExecR component procedures. . . . .. ... .ttt e 136
InvoKing ExXeCR. . ... e e 137
Calling ExecR_describe. . . .. ... i e 137
Inside ExecR_describe. . .. ... .. ..o 139
Result 0f EXECR_AESCIIDE. . . v vttt ot e e e e e e e e e e e 140
Virtual processors for EXecR. .. ... .. . e 140
Calling EXeCR_STart. . .. oo ottt e 141
INSide EXECR STart. . o vttt et e e e e e e e e e e 141
Calling ExecR_fulfill. . . . ... o e 142
Inside ExecR_fulfill. . . .. ... o 142
Collecting the OULPUL. . . . ..ottt e e e e et 142
Calling ExecR _finish. .. .. .. o 143
Inside EXeCR_ INISN. . . oo oo e e e e 143
(00 <=0 o LD 143
SIMILATIEY. . o oo 144
L0 ) o7 T 144
Functional specification of Similarity. . ........... . 144
Design specification for Similarity. . ... ... ... ... i e 144
Similarity component procedures. . . . ... ...ttt e 145
Invoking Similarity. . .. .. .o 145
Calling Similarity_describe. . ... ... o 146
Inside Similarity_describe. ... ... ..o e 148
Result of Similarity_describe. . .. ... ... e 149
Virtual processors for Similarity. .. ... .. 149
Calling Similarity fulfill. . .. ... ... e 153
Inside Similarity_fulfill. . . .. ... .. e 153
Collecting the OULPUL. . . . ..ottt e e e e e 154
(00 VT2 L) 154



13.9 L8130 ) o 155
13,91 VeIV W, ottt e e e 155
13.9.2  Functional specification of UDJOIN. . .. ... vttt i et et i e e et e e 155
13.9.3  Design specification for UDjoin. . .. ... ..ot e 155
13.9.4  UDjoin component ProCEAUIES. . . . . ..ttt ettt ettt et e e e e e et et e et 156
13.9.5  Invoking UDjJoin. . . ..ottt e 156
13.9.6  Calling UDjoin_describe. . . .. ... e e 157
13.9.7 Inside UDjoin_describe. . . ... ..ot e 157
13.9.8  Result of UDjoin_desCribe. . .. ..ot e e e e e e 158
13.9.9  Virtual processors for UDJjoin. . .. ..ottt et e ettt e e 158
13.9.10 Calling UDjoin_fulfill. . . . ... .. o e 158
13.9.11 Inside UDjoin_fulfill. . .. .. ... . e 159
13.9.12 Collecting the oUtPUL. . ... ... i e e e 159
G0 I 5 T 04 U= 1 1o J 159
13.10 Nested PTF Invocation. . . ... ..o e e et 160
13.10.1 Introduction to nested PTF invocation. ... ....... ..ottt en 160
13.10.2 Nested PTF syntax and SEMantics. . . .. .. ... tuit ittt e 160
13.10.3 Nested PTF compilation. . . ... ... e 162
13.10.4 Nested PTF €XECULION. . . . ..ot i ittt e e e ettt ettt 164
13.10.5 The PTF author’s view of nested PTF invocations. ... ... 165
Bibliography. ... ..o i i i i 166
1T 167



Table Page

O 00 O Ul A~ WIN =

B D D D D D DWW W W W W W W W WNDNDNDNDNDNDNDNDNDNRRRR R R 2R 92 92
NOUL P WDN R O UOWONOODUTLDEAE WNRPR OUOUONODUTLDAE WNRFRP, O OVWOONO UL W RO

Results of CVSreader sample qUETY. . .. ... ...ttt et 6
Sample data for pivot eXample. . . .. ..ot e 8
Pivot example result with sample data. . . ... . . e 8
Score example: contents of Model table. . . ... ... 10
Score example: data to be scored. . .. ... . e 10
Score example: TeSULL. . ... oot s 10
TopNplus example: Input data. . .. ...t e 12
TopNplus example: East input data. . ... i i i e e e e e e e 12
TopNplus example: West input data. . .. ... ... ot e 12
TopNplus example: result. . . ... ..o e 13
TopNplus example: result with statistics. .. .. ... ... e 14
Similarity example: result. . .. ... oo e 17
UDjoin example: TesUlt. . . ... .o o e 18
Primary audiences for Clauses and Subclauses in this document. .. ......... ... .. ... ... ... ... ... 19
Examples and table parameter characteristics. .. ........ ..ottt e 23
Schematic execution plamn. .. .. ... ... e 24
PTF routine characteristics. . . ... ... oot e et e e 37
Table parameter SEMAaNTICS. . . . . .t v ottt et e e e e e 39
Corresponding PTF component procedure parameters. . ... .......uuutit it et 40
PTF deSCriPlOr Ara. . oo ottt ettt et e e e e e e e 47
PTF descriptor area header. . . .. ... ... e 47
Relevant SQL item descriptor COMPONENLS. . . . ..ottt et ettt et e ettt 48
Scenarios illustrated by the examples. .. ... ... . e 74
Deriving parameter NAIMES. . . ..o vttt ettt e e e et 77
Descriptor for EMpP’s TOW G Pe. . . .o oottt et e e e e e e e e 78
Input table’s requested TOW LYPe. . . . . oottt ettt e e 79
Descriptor generated from qUEry’s arguUment. . . . ... . v .ttt ittt et 79
Descriptor of initial result TOw. . .. . ... e 80
Populated input request desCriptor. . . . ... ..ottt 82
Populated initial result row descriptor. . . ... i e 82
Input cursor’'s row type deSCriptor. . . . ..ottt e e e e 83
PTF descriptor area for floats. .. ... ... o e e e 90
PTF descriptor area for dates. . .. ... ...ttt e et e 90
PTF descriptor area for initial result. . . ... .. ... e 90
PTF descriptor area after describe of initial result. . ... ... ... 92
Row type corresponding to desSCriptor. . . . ... v vttt 93
Pivot: rOW type deSCriptor. . . . ..ottt e e e 101
Pivot: requested row type desCriplor. . . ... oottt e 102
Pivot: descriptor for first argument. . . . ... .. ..t 102
Pivot: descriptor for second argument. . . ...ttt e 103
Pivot: descriptor for third argument. . . ... . e 103
Pivot: initial row type descriptor. . . ... .. it 104
Pivot: requested row type desCriplor. . . ... oottt 106
Pivot: initial result row type descriptor. . .. ... ... ot 106
Pivot: columns of the result row Lype. . ... ..ot e 107
Score: first argument full row type descriptor. . ........ . i e 112
Score: first argument requested row type descriptor. . .. ... .. 113



48  Score: second argument full row type descriptor. . .. ... ... e 113
49  Score: second argument partitioning descriptor. . .. ....... ... e 114
50 Score: second argument ordering desCriptor. . ... ...ttt 114
51 Score: initial result row type descriptor. . . ... ... ..t e 115
52  Score: first input table requested row descriptors. . .. ...ttt e 116
53 Score: second input table requested row descriptors. .. ...... ... e 116
54 Score: TeSUIt TOW By Pe. . . .ottt e 117
55 Score: second input table data. ... ... ... e 117
56  Score: firstinputtable data. ... ... . 118
57 Score: VIrtual ProCeSSOT CUISOTS. .« . o v\ vttt ettt ettt ettt e e et e e et e e e e e 118
58 Score: full row type desSCriplor. . .. v\ v ettt e e e 125
59  Score: partitioning desCriptor. . . .. .. oot e 126
60 Score: ordering desCriptor. . . ... ...ttt e 126
61 Score: requested row type desCriptor. . . . ... .ottt e 126
62  Score: intermediate row type desCriptor. . ... ...ttt e 127
63 Score: complete result TOW LY Pe. . . ..ottt e 129
64  Weore: sample data. . ... ..o e e 129
65 ExecR: input table partitioning descriptor. .. ... ... e 138
66  ExecR: fifth descriptor. .. ... . e 138
67  ExecR: sixth desCriptor. . ... ... ..o e 139
68  ExecR: result row type descriptor. . .. ...ttt e 140
69  Similarity: full row type descriptor for Inputl. ... ... ... ... 146
70  Similarity: partitioning descriptor for Inputl. ... ... .. . 147
71  Similarity: ordering descriptor for Inputl. . .. ... ... e 147
72 Similarity: result rOW Bype. . ..ot e 149
73 Similarity: qUery result. . . .. ..o e 149
74  Similarity: master list query result. . .. ... ... o 151
75  Similarity: master list query result without co-partitioning. . ........... .. ... .. . . i i 152
76  Similarity: complete OULPUL. . .. ..ottt e 154
77  UDjJoIn: TeSUlt TOW LY. . . o oottt e e e e 158
78 Nested PTF posited PTFs. . .. .. oo e e et 160
Figure Page
1 PTF information flow. . ... ... o s 26
2 Row type relationships. . . ... ... e 27
3 Nested PTF data flow. . .. ..o e e e 161
4 FlOW Of TOW B PES. . . . ottt ettt e e e e e e e e e e 163
5 Simplified flow of TOW Ly PeS. . . ..ot e 164
6 Net effect of complete compilation. . . ... . 164



		2026-04-20T06:14:22+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




