Table of Contents

1. Introduction . . . ........... ... . ..
11 Motivation . ... ... i e e e i
L2 OVerVIEW . . . .ot e
1.3 Related Work .. ..o oot e

2. GraphDataModel ............ ... ... ... ... ...
201 OVEIVIEW. . . ittt i e
22 Schema . ...... ... .. L
2.3 Elementary Data Operations. . . . . ..................

231 Record List. . ........... .. i i
232 Restriction . ....... ... .. ... i
2.3.3 Record List Projection. .. ...................
234 Projection. . ........... i
235 Link Creation. . . .............. ...
2.3.6 Link Operators. . . ...,
23601 Grouping. . .......c..vvieiiiinis
2.3.6.2 Existential link operators...................
2.3.6.3 Numerical link operators. ..................
2.3.6.4 Transitive link operators . ..................
2.3.6.5 Formation of resultant record list type . .... ...
2.3.7 Storage Operations. . . ..........ccouvenuen.n..

3. Data Definition Language . . .. .......................
31 OVerview. . .. oot e
3.2 Schema Definition. . . ............ ... ...

3.2.1 Record Type Definition . . ...................
3.2.2 Link Type Definition . . .. ...................
3.2.3 Constraint Definition.......................

4. Data Manipulation Language. . . .. ....................
41 OVEIVIEW . .o et
4.2 Volatile Object Definition. .. .....................

|
Bibliografische Informationen digitalisiert durch E I
http://d-nb.info/910188246 BLIOT
|

P S

~ -


http://d-nb.info/910188246

XIV Table of Contents

4.3 Record Selection and Creation . . ..................
431 Variables ........... ... . ...
4.3.2 Record Selection. . ........... ..o,
433 Path Expressions . ................. ... ..
4.3.4 Inter-Record Restrictions . . ..................
4.3.5 Nested Path Expressions . ...................
436 Set Operators. . ...ttt
4.3.7 Select Record Statement. ....................
4.3.8 Translation of DML Statements ..............
4.3.9 Graph-Driven Interactive Query Interface. .. .. ..

4.4 Link Selection and Creation . .. ...................
4.4.1 Select Link Statement. . .....................
44.2 Connect Link Statement. .. ..................

4.5 Storage Operations . . . ............. ...,
4.5.1 Add Record Statement. . ....................
452 Add Link Statement. .......................
4.5.3 Delete Record (Link) Statement. . .............
4.5.4 Remove Record (Link) Statement. . ............
4.5.5 Replace Record Statement . . .................
4.5.6 Reconnect Link Statement . ..................

5. Implementationof GDL . ...........................
5.1 OVeIVIEW . . ottt e e e e
5.2 Some Design Issues. . ........... ... ..
5.3 DDL Processor. . ...v vttt it

5.3.1 Functions of DDL Processor.................
5.3.2 Schema Definition . ........................
5.3.3 Record Definition. . ........................
5.3.4 Attribute Definition .. ......................
53.5 Link Definition. . .. ...,
5.3.6 Constraints, Views, and Evolution of Schemas. . . .
5.4 Run-time System. .. ........ ... i
5.4.1 Overview of Query Evaluation................
5.4.2 Run-time Data Structures ...................
5.4.3 Run-time Procedures . ................ .. ....
5.5 DML Precompiler. . . ....... ...t
5.6 Access Paths and Other Environment-Dependent
Factors . ....ccv it i
5.7 Query Processor .. ...t

6. A Comparison of Access Path Strategies . . ..............
6.1 Introduction . ......... ... i
6.2 An Extension of Yao’s Cost Model for Query

Evaluation Algorithms . ................. .. ... ...
6.3 Costs of Query Evaluation Algorithms..............
6.3.1 One-Variable Queries. ... ...................

30
30
30
31
32
32
32
33
34
36
36
36
37
38
38
38
38
39
39
39

41
41
43
45
45
46
46
48
48
48
49
49
50
s1
55

57
58

59
59

60
64
64



Table of Contents XV

6.3.2 Two-Variable Queries. . ..................... 65
6321 Casel ... v e 70
6.32.2 Case 2 ... e e 71
6323 Case 3 ..t e 71
6324 Case d .o e 72
6.3.2.5 Case 5 . e 72
6.3.3 Semi-joins. . ... ... .. L 72
6.3.4 Three-Variable Queries. .. ................... 73

6.4 Conclusion ... i 75
7. Conclusions . . ........... . ... 77
7.1 Contribution . . . ... .. 77
72 Future Research .. ....... ... ... ... 78
Appendix A: BNF Grammar of GDL .. .................. 79
Appendix B: Specification of Run-time System .. ............ 83
B.l File Structures. . . ..o v i it it ettt e 83
B.2 Parameters and Variables . . ...................... 83
B3 IRST Procedure .......... ...t s 84
B4 XRST Procedure. . ... ... i 85
B.S EXT Procedure. . .............. P 85
B.6 NEGEXT Procedure. . ............ ..o innn. 85
B7 NUM Procedure. . ..., 86
B.8 TRN Procedure. .. ........t i, 87
B9 LNKCRT Procedure. . ......... .o, 87
B.10 PROJ Procedure. .. ... 87
B.11 FETCH Procedure . ..........cccurinnrniinn.. 88
B.12 UNI, INTS, DIF Procedures. . ................... 88
B.13 RADD Procedure .. .........ooviiians 38
B.14 RDEL Procedure. . ......... it s 89
B.15 LADD Procedure .. ........coiivien i 89
B.16 LDEL Procedure. . . .....coovveeeeneanenenns 89
B.17 PUSH Procedure. . . ........ ittt s 90
B.18 POP Procedure. . .....ooiii i iiiiieeeeee s 90
B.19 RLPROJ Procedure . ..........oovvveienenunnn 90
B20 GETREC Procedure . . .........v it 91
B21 GETIDX Procedure . ...........ccvvveiueeennn.. 91
B.22 GETLNK Procedure. . ... 91
B23 GROUP Procedure. . ....ovvv i nns 92
B.24 SORT Procedure. . ... oo v e 92
B.25 ASGNRL Procedure. . .. ...oovven i 92
B.26 DELRL Procedure . ..........cooiiiiinnnn.. 93
B27 ASGNREC Procedure. . ........... oot 93
B.28 ADDREC Procedure. . .......c.cvvviennn... 93

B29 DELREC Procedure . . ........oovuvieinnnnn. 94



XVI Table of Contents

B.30 ADDIDX Procedure . . ........coivinvnnnnnnn. 94
B.31 DELIDX Procedure ............ccoviiinn... 94
B.32 ADDLNK Procedure .............ccciii.... 95
B.33 DELLNK Procedure. . . .........coiieieirnnn.. 95
B.34 SRCHTRE Function. . . .........coiiueeeenunnn.. 95
B.35 ADDTRE Procedure. . .........ccovvvinienn... 95
B.36 DELTRE Procedure . . ........ ... ... ... 96
Bibliography . ........ ... ... .. ... 97
Symbols and Abbreviations. ......... e 101

Subject Index. .......... ... ... . . 103



