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TAP:

A Distributed Directory Service over Grid
using a Peer-to-Peer as back end

with Distributed Hash Tables
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• Globus: www.globus.org (USA)

• NetSolve: www.cs.utk.edu/netsolve (USA)

• Legion: legion.virginia.edu (USA)

• NASA IPG: www.ipg.nasa.gov (USA)

• UNICORE: juelich.de/unicore (Europe)

• Globe: www.cs.vu.nl/ steen/globe (Europe)

• CERN Data Grid: grid.web.cern.ch/grid (Europe)
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• A: I want to store that "/mirrors/" is at "ftp://softnet.tuc.gr/mirrors".

• B: MKDIR("/mirrors/", "ftp://softnet.tuc.gr/mirrors")

• C: SendToCDS("MKDIR$$$clientID$$$/mirrors/

$$$ftp://softnet.tuc.gr/mirrors$$$GridID$$$429$$$")

• D: return "OK";

• E: return "Your entry is stored";

• F: I would like to know the groups of client "adrian".

• G: GetGroups("adrian")

• H: SendToCDS("GetGroups$$$clientID$$$adrian$$$GridID$$$429$$$")

• I: return "softnet$$$distributed$$$"

• K: return "Groups of adrian are: softnet, distributed."

• X: renew that "/mirrors/" is at "ftp://softnet.tuc.gr/mirrors".

• Y: renew that "/home/nikos/" is at "http://softnet.tuc.gr/users/nikos/".
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Listing 3.1: Command "PUTFILE"

1 i n t coun t = c o u n t D i r s ( p a t h ) ;
2 S t r i n g [ ] a l l _ k e y s = S t r i n g [ coun t + 3 ] ;
3

4 a l l _ k e y s [ 0 ] = " groups : " + u s e r ; / / use r_g roup
5 a l l _ k e y s [ 1 ] = p a t h ;
6 a l l _ k e y s [ coun t + 2 ] = " d i r s : " + d e l L a s t F i e l d ( p a t h ) ;
7 / / P r ev i o u s d i r e c t o r y c o n t e n t s
8

9 /∗ Going t o do q u e r i e s ∗ /
10

11 g i s p . query . ( a l l _ k e y s [ 0 ] ) ;
12 g i s p . query . ( a l l _ k e y s [ 1 ] ) ;
13 g i s p . query . ( a l l _ k e y s [ coun t + 2 ] ) ;
14

15 S t r i n g path temp = p a t h ;
16 f o r ( i n t i = 2 ; i < ( coun t + 2 ) ; i ++) {
17 whi le ( ! pa th temp . e q u a l s ( " / " ) ) {
18 path temp = d e l L a s t F i e l d ( path temp ) ;
19 query ( path temp ) ;
20 a l l _ k e y s [ i ] = path temp ;
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21 }
22

23 g i s p . w a i t (WAIT_TIME_UPDATE) ;
24

25 /∗ Going t o do cheks∗ /
26

27 i f ( E n t r y E x i s t ( MostRecentRecordOf ( a l l _ k e y s [ 0 ] ) ) {
28 i f ( userNot InGroup ( MostRecentRecordOf ( a l l _ k e y s [ 0 ] ) ) ) {
29 re turn "ERROR: User no t e x i s t i n t h i s group . " ;
30 }
31 }
32

33 S t r i n g p r v _ d i r _ d a t a = MostRecentRecordOf ( a l l _ k e y s [ 2 ] ) ;
34 / / P r ev i o u s d i r e c t o r y o f i n i t i a l pa th
35 i f ( E n t r y E x i s t ( p r v _ d i r _ d a t a ) ) {
36 i f ( ! HaveReadWr i tePermiss ions ( p r v _ d i r _ d a t a ) ) {
37 re turn "ERROR: O p e ra t i o n no t p e r m i t t e d " ;
38 }
39 } e l s e {
40 re turn "ERROR: Prev i o u s d i r e c t o r y no t e x i s t " ;
41 }
42

43 S t r i n g r e s u l t ;
44 f o r ( i n t i = ( coun t + 1 ) ; i > 2 ; i−−) {
45 r e s u l t = MostRecentRecordOf ( a l l _ k e y s [ i ] ) ;
46 i f ( E n t r y E x i s t ( r e s u l t ) ) {
47 i f ( ! HaveReadWr i tePermiss ions ( r e s u l t ) ) {
48 re turn "ERROR: O p e ra t i o n no t p e r m i t t e d " ;
49 }
50 } e l s e {
51 re turn "ERROR: Prev i o u s d i r e c t o r y no t e x i s t " ;
52 }
53 }
54

55 S t r i n g i n i t i a l _ p a t h _ d a t a = MostRecentRecordOf ( a l l _ k e y s[ 1 ] ) ;
56 / / Our i n i t i a l pa th
57 i f ( ! i n i t i a l _ p a t h _ d a t a . e q u a l s ( " " ) ) {
58 i f ( ! HaveReadWr i tePermiss ions ( i n i t i a l _ p a t h _ d a t a ) ) {
59 re turn "ERROR: O p e ra t i o n no t p e r m i t t e d " ;
60 }
61 }
62

63
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64 /∗ Going t o i n s e r t t h e new data∗ /
65

66 S t r i n g p r v _ d i r _ d a t a _ d i r = MostRecentRecordOf ( a l l _ k e y s [coun t + 2 ] ) ;
67 S t r i n g p r v _ d i r _ c o n t e n t s = " " ;
68 i f ( E n t r y E x i s t ( p r v _ d i r _ d a t a _ d i r ) ) {
69 p r v _ d i r _ c o n t e n t s = GetOn lyConten ts ( p r v _ d i r _ d a t a _ d i r ) ;
70 syncSetNewTime ( p r v _ d i r _ d a t a _ d i r ) ;
71 } e l s e {
72 syncSetNewTime ( p r v _ d i r _ d a t a ) ;
73 }
74 g i s p . i n s e r t ( a l l _ k e y s [ coun t + 2 ] , p r v _ d i r _ c o n t e n t s + \ \
75 g e t L a s t F i e l d ( p a t h ) + GridID + LTime ) ;
76 g i s p . i n s e r t ( path , u r l + owner + group + p e r m i s s i o n s + \ \
77 GridID + LTime ) ;
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Listing 3.2: Command "MKDIR"

1 i n t coun t = c o u n t D i r s ( p a t h ) ;
2 S t r i n g [ ] a l l _ k e y s = S t r i n g [ coun t + 4 ] ;
3

4 a l l _ k e y s [ 0 ] = " groups : " + u s e r ; / / use r_g roup
5 a l l _ k e y s [ 1 ] = p a t h ;
6 a l l _ k e y s [ coun t + 2 ] = " d i r s : " + d e l L a s t F i e l d ( p a t h ) ;
7 / / P r ev i o u s d i r e c t o r y c o n t e n t s
8 a l l _ k e y s [ coun t + 3 ] = " d i r s : " + p a t h ;
9 / / I n i t i a l d i r e c t o r y c o n t e n t s
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10

11 /∗ Going t o do q u e r i e s ∗ /
12

13 g i s p . query . ( a l l _ k e y s [ 0 ] ) ;
14 g i s p . query . ( a l l _ k e y s [ 1 ] ) ;
15 g i s p . query . ( a l l _ k e y s [ coun t + 2 ] ) ;
16 g i s p . query . ( a l l _ k e y s [ coun t + 3 ] ) ;
17

18 S t r i n g path temp = p a t h ;
19 f o r ( i n t i = 2 ; i < ( coun t + 2 ) ; i ++) {
20 whi le ( ! pa th temp . e q u a l s ( " / " ) ) {
21 path temp = d e l L a s t F i e l d ( path temp ) ;
22 query ( path temp ) ;
23 a l l _ k e y s [ i ] = path temp ;
24 }
25

26 g i s p . w a i t (WAIT_TIME_UPDATE) ;
27

28 /∗ Going t o do cheks∗ /
29

30 i f ( E n t r y E x i s t ( MostRecentRecordOf ( a l l _ k e y s [ 0 ] ) ) {
31 i f ( userNot InGroup ( MostRecentRecordOf ( a l l _ k e y s [ 0 ] ) ) ) {
32 re turn "ERROR: User no t e x i s t i n t h i s group . " ;
33 }
34 }
35

36 S t r i n g i n i t i a l _ d i r _ d a t a _ d i r = MostRecentRecordOf ( a l l _ ke y s [ coun t + 3 ] ) ;
37 / / Co n t en t s o f i n i t i a l d i r e c t o r y
38 i f ( E n t r y E x i s t ( i n i t i a l _ d i r _ d a t a _ d i r ) ) {
39 re turn "ERROR: O p e ra t i o n no t p e rm i t t ed , \ \
40 because d i r e c t o r y i s no t empty . " ;
41 }
42

43 S t r i n g p r v _ d i r _ d a t a = MostRecentRecordOf ( a l l _ k e y s [ 2 ] ) ;
44 / / P r ev i o u s d i r e c t o r y o f i n i t i a l pa th
45 i f ( E n t r y E x i s t ( p r v _ d i r _ d a t a ) ) {
46 i f ( ! HaveReadWr i tePermiss ions ( p r v _ d i r _ d a t a ) ) {
47 re turn "ERROR: O p e ra t i o n no t p e r m i t t e d " ;
48 }
49 } e l s e {
50 re turn "ERROR: Prev i o u s d i r e c t o r y no t e x i s t " ;
51 }
52
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53 S t r i n g i n i t i a l _ p a t h _ d a t a = MostRecentRecordOf ( a l l _ k e y s[ 1 ] ) ;
54 / / Our i n i t i a l pa th
55 i f ( E n t r y E x i s t ( i n i t i a l _ p a t h _ d a t a ) ) {
56 i f ( ! HaveReadWr i tePermiss ions ( i n i t i a l _ p a t h _ d a t a ) ) {
57 re turn "ERROR: O p e ra t i o n no t p e r m i t t e d " ;
58 }
59 }
60

61 S t r i n g r e s u l t ;
62 f o r ( i n t i = ( coun t + 1 ) ; i > 2 ; i−−) {
63 r e s u l t = MostRecentRecordOf ( a l l _ k e y s [ i ] ) ;
64 i f ( E n t r y E x i s t ( r e s u l t ) ) {
65 i f ( ! HaveReadWr i tePermiss ions ( r e s u l t ) ) {
66 re turn "ERROR: O p e ra t i o n no t p e r m i t t e d " ;
67 }
68 } e l s e {
69 re turn "ERROR: Prev i o u s d i r e c t o r y no t e x i s t " ;
70 }
71 }
72

73

74 /∗ Going t o i n s e r t t h e new data∗ /
75

76 S t r i n g p r v _ d i r _ d a t a _ d i r = MostRecentRecordOf ( a l l _ k e y s [coun t + 2 ] ) ;
77 S t r i n g p r v _ d i r _ c o n t e n t s = " " ;
78 i f ( E n t r y E x i s t ( p r v _ d i r _ d a t a _ d i r ) ) {
79 p r v _ d i r _ c o n t e n t s = GetOn lyConten ts ( p r v _ d i r _ d a t a _ d i r ) ;
80 syncSetNewTime ( p r v _ d i r _ d a t a _ d i r ) ;
81 } e l s e {
82 syncSetNewTime ( p r v _ d i r _ d a t a ) ;
83 }
84 g i s p . i n s e r t ( a l l _ k e y s [ coun t + 2 ] , p r v _ d i r _ c o n t e n t s + \ \
85 g e t L a s t F i e l d ( p a t h ) + GridID + LTime ) ;
86 g i s p . i n s e r t ( path , u r l + owner + group + p e r m i s s i o n s + \ \
87 GridID + LTime ) ;
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Listing 3.3: Command "GET"

1 i n t coun t = c o u n t D i r s ( p a t h ) ;
2 S t r i n g [ ] a l l _ k e y s = S t r i n g [ coun t + 3 ] ;
3

4 a l l _ k e y s [ 0 ] = " groups : " + u s e r ; / / use r_g roup
5 a l l _ k e y s [ 1 ] = p a t h ;
6 a l l _ k e y s [ coun t + 2 ] = " d i r s : " + d e l L a s t F i e l d ( p a t h ) ;
7 / / P r ev i o u s d i r e c t o r y c o n t e n t s
8

9 /∗ Going t o do q u e r i e s ∗ /
10

11 g i s p . query . ( a l l _ k e y s [ 0 ] ) ;
12 g i s p . query . ( a l l _ k e y s [ 1 ] ) ;
13 g i s p . query . ( a l l _ k e y s [ coun t + 2 ] ) ;
14

15 S t r i n g path temp = p a t h ;
16 f o r ( i n t i = 2 ; i < ( coun t + 2 ) ; i ++) {
17 whi le ( ! pa th temp . e q u a l s ( " / " ) ) {
18 path temp = d e l L a s t F i e l d ( path temp ) ;
19 query ( path temp ) ;
20 a l l _ k e y s [ i ] = path temp ;
21 }
22

23 g i s p . w a i t (WAIT_TIME_UPDATE) ;
24

25 /∗ Going t o do cheks∗ /
26

27 i f ( E n t r y E x i s t ( MostRecentRecordOf ( a l l _ k e y s [ 0 ] ) ) {
28 i f ( userNot InGroup ( MostRecentRecordOf ( a l l _ k e y s [ 0 ] ) ) ) {
29 re turn "ERROR: User no t e x i s t i n t h i s group . " ;
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30 }
31 }
32

33 S t r i n g i n i t i a l _ p a t h _ d a t a = MostRecentRecordOf ( a l l _ k e y s[ 1 ] ) ;
34 / / Our i n i t i a l pa th
35 i f ( E n t r y E x i s t ( i n i t i a l _ p a t h _ d a t a ) ) {
36 i f ( ! HaveReadPermiss ions ( i n i t i a l _ p a t h _ d a t a ) ) {
37 re turn "ERROR: O p e ra t i o n no t p e r m i t t e d " ;
38 }
39 } e l s e {
40 re turn "ERROR: Record no t e x i s t . " ;
41 }
42

43 S t r i n g r e s u l t ;
44 f o r ( i n t i = ( coun t + 1 ) ; i > 1 ; i−−) {
45 r e s u l t = MostRecentRecordOf ( a l l _ k e y s [ i ] ) ;
46 i f ( E n t r y E x i s t ( r e s u l t ) ) {
47 i f ( ! HaveReadPermiss ions ( r e s u l t ) ) {
48 re turn "ERROR: O p e ra t i o n no t p e r m i t t e d " ;
49 }
50 } e l s e {
51 re turn "ERROR: Prev i o u s d i r e c t o r y no t e x i s t " ;
52 }
53 }
54

55 S t r i n g p r v _ d i r _ d a t a _ d i r = MostRecentRecordOf ( a l l _ k e y s [coun t + 2 ] ) ;
56 syncSetNewTime ( p r v _ d i r _ d a t a _ d i r ) ;
57

58 re turn ge tUr lO f ( i n i t i a l _ p a t h _ d a t a ) ;
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Listing 3.4: Command "LS"

1 i n t coun t = c o u n t D i r s ( p a t h ) ;
2 S t r i n g [ ] a l l _ k e y s = S t r i n g [ coun t + 3 ] ;
3

4 a l l _ k e y s [ 0 ] = " groups : " + u s e r ; / / use r_g roup
5 a l l _ k e y s [ 1 ] = p a t h ;
6 a l l _ k e y s [ coun t + 2 ] = " d i r s : " + p a t h ;
7 / / I n i t i a l d i r e c t o r y c o n t e n t s
8

9 /∗ Going t o do q u e r i e s ∗ /
10

11 g i s p . query . ( a l l _ k e y s [ 0 ] ) ;
12 g i s p . query . ( a l l _ k e y s [ 1 ] ) ;
13 g i s p . query . ( a l l _ k e y s [ coun t + 2 ] ) ;
14

15 S t r i n g path temp = p a t h ;
16 f o r ( i n t i = 2 ; i < ( coun t + 2 ) ; i ++) {
17 whi le ( ! pa th temp . e q u a l s ( " / " ) ) {
18 path temp = d e l L a s t F i e l d ( path temp ) ;
19 query ( path temp ) ;
20 a l l _ k e y s [ i ] = path temp ;
21 }
22

23 g i s p . w a i t (WAIT_TIME_UPDATE) ;
24

25 /∗ Going t o do cheks∗ /
26

27 i f ( E n t r y E x i s t ( MostRecentRecordOf ( a l l _ k e y s [ 0 ] ) ) {
28 i f ( userNot InGroup ( MostRecentRecordOf ( a l l _ k e y s [ 0 ] ) ) ) {
29 re turn "ERROR: User no t e x i s t i n t h i s group . " ;
30 }
31 }
32

33 S t r i n g i n i t i a l _ p a t h _ d a t a = MostRecentRecordOf ( a l l _ k e y s[ 1 ] ) ;
34 / / Our i n i t i a l pa th
35 i f ( E n t r y E x i s t ( i n i t i a l _ p a t h _ d a t a ) ) {
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36 i f ( ! HaveReadPermiss ions ( i n i t i a l _ p a t h _ d a t a ) ) {
37 re turn "ERROR: O p e ra t i o n no t p e r m i t t e d " ;
38 }
39 } e l s e {
40 re turn "ERROR: Record no t e x i s t . " ;
41 }
42

43 S t r i n g r e s u l t ;
44 f o r ( i n t i = ( coun t + 1 ) ; i > 1 ; i−−) {
45 r e s u l t = MostRecentRecordOf ( a l l _ k e y s [ i ] ) ;
46 i f ( E n t r y E x i s t ( r e s u l t ) ) {
47 i f ( ! HaveReadPermiss ions ( r e s u l t ) ) {
48 re turn "ERROR: O p e ra t i o n no t p e r m i t t e d " ;
49 }
50 } e l s e {
51 re turn "ERROR: Prev i o u s d i r e c t o r y no t e x i s t " ;
52 }
53 }
54

55 S t r i n g i n i t i a l _ d i r _ d a t a _ d i r = MostRecentRecordOf ( a l l _ ke y s [ coun t + 2 ] ) ;
56 i f ( E n t r y E x i s t ( i n i t i a l _ d i r _ d a t a _ d i r ) ) {
57 syncSetNewTime ( i n i t i a l _ d i r _ d a t a _ d i r ) ;
58 re turn g e t Co n t en t s O f ( i n i t i a l _ p a t h _ d a t a ) ;
59 } e l s e {
60 syncSetNewTime ( i n i t i a l _ p a t h _ d a t a ) ;
61 re turn " Th is d i r e c t o r y i s empty " ;
62 }
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DELFILE(path)

Listing 3.5: Command "DELFILE"

1 i n t coun t = c o u n t D i r s ( p a t h ) ;
2 S t r i n g [ ] a l l _ k e y s = S t r i n g [ coun t + 3 ] ;
3

4 a l l _ k e y s [ 0 ] = " groups : " + u s e r ; / / use r_g roup
5 a l l _ k e y s [ 1 ] = p a t h ;
6 a l l _ k e y s [ coun t + 2 ] = " d i r s : " + d e l L a s t F i e l d ( p a t h ) ;
7 / / P r ev i o u s d i r e c t o r y c o n t e n t s
8

9 /∗ Going t o do q u e r i e s ∗ /
10

11 g i s p . query . ( a l l _ k e y s [ 0 ] ) ;
12 g i s p . query . ( a l l _ k e y s [ 1 ] ) ;
13 g i s p . query . ( a l l _ k e y s [ coun t + 2 ] ) ;
14

15 S t r i n g path temp = p a t h ;
16 f o r ( i n t i = 2 ; i < ( coun t + 2 ) ; i ++) {
17 whi le ( ! pa th temp . e q u a l s ( " / " ) ) {
18 path temp = d e l L a s t F i e l d ( path temp ) ;
19 query ( path temp ) ;
20 a l l _ k e y s [ i ] = path temp ;
21 }
22

23 g i s p . w a i t (WAIT_TIME_UPDATE) ;
24

25 /∗ Going t o do cheks∗ /
26

27 i f ( E n t r y E x i s t ( MostRecentRecordOf ( a l l _ k e y s [ 0 ] ) ) {
28 i f ( userNot InGroup ( MostRecentRecordOf ( a l l _ k e y s [ 0 ] ) ) ) {
29 re turn "ERROR: User no t e x i s t i n t h i s group . " ;
30 }
31 }
32

33 S t r i n g i n i t i a l _ p a t h _ d a t a = MostRecentRecordOf ( a l l _ k e y s[ 1 ] ) ;
34 / / Our i n i t i a l pa th
35 i f ( E n t r y E x i s t ( i n i t i a l _ p a t h _ d a t a ) ) {
36 i f ( ! HaveReadWr i tePermiss ions ( i n i t i a l _ p a t h _ d a t a ) ) {
37 re turn "ERROR: O p e ra t i o n no t p e r m i t t e d " ;
38 }
39 } e l s e {

52



40 re turn "ERROR: Th is f i l e s does no t e x i s t " ;
41 }
42

43 S t r i n g r e s u l t ;
44 f o r ( i n t i = ( coun t + 1 ) ; i > 1 ; i−−) {
45 r e s u l t = MostRecentRecordOf ( a l l _ k e y s [ i ] ) ;
46 i f ( E n t r y E x i s t ( r e s u l t ) ) {
47 i f ( ! HaveReadWr i tePermiss ions ( r e s u l t ) ) {
48 re turn "ERROR: O p e ra t i o n no t p e r m i t t e d " ;
49 }
50 } e l s e {
51 re turn "ERROR: Prev i o u s d i r e c t o r y no t e x i s t " ;
52 }
53 }
54

55

56 /∗ Going t o i n s e r t t h e new data∗ /
57

58 S t r i n g p r v _ d i r _ d a t a _ d i r = MostRecentRecordOf ( a l l _ k e y s [coun t + 2 ] ) ;
59 S t r i n g p r v _ d i r _ c o n t e n t s = GetOn lyConten ts ( p r v _ d i r _ d a t a_ d i r ) ;
60 p r v _ d i r _ c o n t e n t s = removeF ie ld ( p r v _ d i r _ c o n t e n t s , g e t L as t F i e l d ( p a t h ) ) ;
61 syncSetNewTime ( p r v _ d i r _ d a t a _ d i r ) ;
62

63 g i s p . i n s e r t ( a l l _ k e y s [ coun t + 2 ] , p r v _ d i r _ c o n t e n t s + GridID + LTime ) ;
64 g i s p . i n s e r t ( path , u r l + owner + group + p e r m i s s i o n s + \ \
65 "DELETED" + GridID + LTime ) ;
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DELDIR(path)

Listing 3.6: Command "DELDIR"

1 i n t coun t = c o u n t D i r s ( p a t h ) ;
2 S t r i n g [ ] a l l _ k e y s = S t r i n g [ coun t + 4 ] ;
3

4 a l l _ k e y s [ 0 ] = " groups : " + u s e r ; / / use r_g roup
5 a l l _ k e y s [ 1 ] = p a t h ;
6 a l l _ k e y s [ coun t + 2 ] = " d i r s : " + d e l L a s t F i e l d ( p a t h ) ;
7 / / P r ev i o u s d i r e c t o r y c o n t e n t s
8 a l l _ k e y s [ coun t + 3 ] = " d i r s : " + p a t h ;
9 / / I n i t i a l d i r e c t o r y c o n t e n t s

10

11 /∗ Going t o do q u e r i e s ∗ /
12

13 g i s p . query . ( a l l _ k e y s [ 0 ] ) ;
14 g i s p . query . ( a l l _ k e y s [ 1 ] ) ;
15 g i s p . query . ( a l l _ k e y s [ coun t + 2 ] ) ;
16 g i s p . query . ( a l l _ k e y s [ coun t + 3 ] ) ;
17

18 S t r i n g path temp = p a t h ;
19 f o r ( i n t i = 2 ; i < ( coun t + 2 ) ; i ++) {
20 whi le ( ! pa th temp . e q u a l s ( " / " ) ) {
21 path temp = d e l L a s t F i e l d ( path temp ) ;
22 query ( path temp ) ;
23 a l l _ k e y s [ i ] = path temp ;
24 }
25

26 g i s p . w a i t (WAIT_TIME_UPDATE) ;
27

28 /∗ Going t o do cheks∗ /
29

30 i f ( E n t r y E x i s t ( MostRecentRecordOf ( a l l _ k e y s [ 0 ] ) ) {
31 i f ( userNot InGroup ( MostRecentRecordOf ( a l l _ k e y s [ 0 ] ) ) ) {
32 re turn "ERROR: User no t e x i s t i n t h i s group . " ;
33 }
34 }
35

36 S t r i n g i n i t i a l _ p a t h _ d a t a = MostRecentRecordOf ( a l l _ k e y s[ 1 ] ) ;
37 / / Our i n i t i a l pa th
38 i f ( E n t r y E x i s t ( i n i t i a l _ p a t h _ d a t a ) ) {
39 i f ( ! HaveReadWr i tePermiss ions ( i n i t i a l _ p a t h _ d a t a ) ) {
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40 re turn "ERROR: O p e ra t i o n no t p e r m i t t e d " ;
41 }
42 } e l s e {
43 re turn "ERROR: Th is d i r e c t o r y does no t e x i s t " ;
44 }
45

46

47

48 S t r i n g i n i t i a l _ d i r _ d a t a _ d i r = MostRecentRecordOf ( a l l _ ke y s [ coun t + 3 ] ) ;
49 / / Co n t en t s o f i n i t i a l d i r e c t o r y
50 i f ( E n t r y E x i s t ( i n i t i a l _ d i r _ d a t a _ d i r ) ) {
51 re turn "ERROR: O p e ra t i o n no t p e rm i t t ed , \ \
52 because d i r e c t o r y i s no t empty . " ;
53 }
54

55 S t r i n g r e s u l t ;
56 f o r ( i n t i = ( coun t + 1 ) ; i > 1 ; i−−) {
57 r e s u l t = MostRecentRecordOf ( a l l _ k e y s [ i ] ) ;
58 i f ( E n t r y E x i s t ( r e s u l t ) ) {
59 i f ( ! HaveReadWr i tePermiss ions ( r e s u l t ) ) {
60 re turn "ERROR: O p e ra t i o n no t p e r m i t t e d " ;
61 }
62 } e l s e {
63 re turn "ERROR: Prev i o u s d i r e c t o r y no t e x i s t " ;
64 }
65 }
66

67

68 /∗ Going t o i n s e r t t h e new data∗ /
69

70 S t r i n g p r v _ d i r _ d a t a _ d i r = MostRecentRecordOf ( a l l _ k e y s [coun t + 2 ] ) ;
71 S t r i n g p r v _ d i r _ c o n t e n t s = GetOn lyConten ts ( p r v _ d i r _ d a t a_ d i r ) ;
72 p r v _ d i r _ c o n t e n t s = removeF ie ld ( p r v _ d i r _ c o n t e n t s , g e t L as t F i e l d ( p a t h ) ) ;
73 syncSetNewTime ( p r v _ d i r _ d a t a _ d i r ) ;
74

75 g i s p . i n s e r t ( a l l _ k e y s [ coun t + 2 ] , p r v _ d i r _ c o n t e n t s + GridID + LTime ) ;
76 g i s p . i n s e r t ( path , u r l + owner + group + p e r m i s s i o n s + \ \
77 "DELETED" + GridID + LTime ) ;

aa



AddUserToGroup

e ]�	
 �@A ���I� �@=
AddUserToGroup

K��= ?<�I� =� �E=I� I �
����	 | u
 �I =� ��C
?<
I�
<=�= �I�E�@ 
I � �� C�ED� W H�<�I� =� Du
I� �C

ID
�CJ �I�E�@ �� � �@= C�ED� �CJ ?<�I� =� �C=

�E=I� �<�CA W e ]�	
 �@A �<I� 
 �C= �I�E�@ K� � ?<�I� =� I��I�<
I� �@= ��	
@
AddUserToGroup�I � �A �=� �
 �C �]IA �����<��CJA W e �I�E�@A �C �<I� 
 �C

TAPService
| �J�K ����
�IJE�I� �C

�=E�C�C
String

�I �� �=E�C�� C��
���� �CJ H �=��� X WUWV �� � �C 
 �<�=I� 
 �C
CDS

W Y C
CDS�E=I�

parse
�C

String
��� ;�<�I� K� � ��K�I��� � � �� I=�C�	 I�
����	A ���K
?I
@A I=KA �I�E�@


I � �� C�ED�� W H��= �E=I� �@= I�
����	 ��<�I� =� � �
 �C�C�	
I� K� � �J�KA C �I�E�@A �CJ
I��I�I� �J�	 �@= I=�C�	 <]I� ��C=K���

root
| D@��D	 I�=�� C

root
	 �=	�I� 
 �C

group
�CJ

root
W

H ����E�� ��C�CJ?I� C yIJDC�uD���A �@A 
J=E��@
@A
AddUserToGroup

�
AddUserToGroup(user, newgroup)

Listing 3.7: Command "AddUserToGroup"

1 i f ( ! t h i s C l i e n t H a s R o o t P e r m i s s i o n s ( ) ) {
2 re turn "ERROR: Th is o p e r a t i o n no t p e r m i t t e d " ;
3 }
4

5 S t r i n g mygroups = " groups : " + u s e r ;
6

7 g i s p . query ( mygroups ) ;
8

9 g i s p . w a i t (WAIT_TIME_UPDATE) ;
10

11 S t r i n g r e s u l t = MostRecentRecordOf ( mygroups ) ;
12 i f ( E n t r y E x i s t ( r e s u l t ) {
13 S t r i n g cu r_ g ro u p s = getOn lyGroups ( r e s u l t ) ;
14 syncSetNewTime ( r e s u l t ) ;
15 i f ( i sUser InGroup ( cur_groups , newgroup ) ) {
16 re turn "ERROR: User a l r e a d y e x i s t s i n t h i s group . " ;
17 }
18 g i s p . i n s e r t ( mygroups , cu r_ g ro u p s + newgroup + GridID + LTime ) ;
19 } e l s e {
20 syncSetNewTime ( " " ) ; / / No changes a t t i m e ;
21 g i s p . i n s e r t ( mygroups , newgroup + GridID + LTime ) ;
22 }
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Listing 3.8: Command "DelUserFromGroup"

1 i f ( ! t h i s C l i e n t H a s R o o t P e r m i s s i o n s ( ) ) {
2 re turn "ERROR: Th is o p e r a t i o n no t p e r m i t t e d " ;
3 }
4

5 S t r i n g mygroups = " groups : " + u s e r ;
6

7 g i s p . query ( mygroups ) ;
8

9 g i s p . w a i t (WAIT_TIME_UPDATE) ;
10

11 S t r i n g r e s u l t = MostRecentRecordOf ( mygroups ) ;
12 i f ( E n t r y E x i s t ( r e s u l t ) {
13 S t r i n g cu r_ g ro u p s = getOn lyGroups ( r e s u l t ) ;
14 syncSetNewTime ( r e s u l t ) ;
15 i f ( ! i sUser InGroup ( cur_groups , d e l g ro u p ) ) {
16 re turn "ERROR: User does no t e x i s t i n t h i s group . " ;
17 }
18 g i s p . i n s e r t ( mygroups , de lF ie ldFrom ( de lg roup , cu r_ g ro up s ) + GridID + LTim
19 } e l s e {
20 syncSetNewTime ( " " ) ; / / No changes a t t i m e ;
21 re turn "ERROR: User does no t e x i s t i n t h i s group . " ;
22 }
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Listing 3.9: Command "GetGroups"

1 S t r i n g mygroups = " groups : " + u s e r ;
2

3 g i s p . query ( mygroups ) ;
4

5 g i s p . w a i t (WAIT_TIME_UPDATE) ;
6

7 S t r i n g r e s u l t = MostRecentRecordOf ( mygroups ) ;
8 i f ( E n t r y E x i s t ( r e s u l t ) {
9 S t r i n g cu r_ g ro u p s = getOn lyGroups ( r e s u l t ) ;

10 syncSetNewTime ( r e s u l t ) ;
11 re turn cu r_ g ro u p s ;
12 } e l s e {
13 syncSetNewTime ( " " ) ; / / No changes a t t i m e ;
14 re turn "ERROR: Not any groups f o r t h i s u s e r . " ;
15 }
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WSDL

1 < t y p e s >
2 <xsd:schema ta rge tNamespace =" h t t p : / /www. g lobus . o rg /\ \
3 namespaces / 2 0 0 4 / 0 2 / p r o g t u t o r i a l / FSServ i ce "
4 a t t r i b u t e F o r m D e f a u l t =" q u a l i f i e d "
5 e lemen tFo rmDefau l t=" q u a l i f i e d "
6 xmlns=" h t t p : / /www. w3 . org / 2 0 0 1 /XMLSchema">
7 < x s d : e l e m e n t name=" g e t ">
8 <xsd:complexType >
9 < x s d : s eq u en ce >

10 < x s d : e l e m e n t name=" i p a t h " t y p e=" x s d : s t r i n g " / >
11 < x s d : e l e m e n t name=" i u s e r " t y p e=" x s d : s t r i n g " / >
12 < / x s d : s eq u en ce >
13 < / xsd:complexType >
14 < / x s d : e l e m e n t>
15 < x s d : e l e m e n t name=" ge tResponse ">
16 <xsd:complexType >
17 < x s d : s eq u en ce >
18 < x s d : e l e m e n t name=" r e s " t y p e=" x s d : s t r i n g " / >
19 < / x s d : s eq u en ce >
20 < / xsd:complexType >
21 < / x s d : e l e m e n t>
22

23 < x s d : e l e m e n t name=" pu t ">
24 <xsd:complexType >
25 < x s d : s eq u en ce >
26 < x s d : e l e m e n t name=" i p a t h " t y p e=" x s d : s t r i n g " / >
27 < x s d : e l e m e n t name=" i u s e r " t y p e=" x s d : s t r i n g " / >
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28 < x s d : e l e m e n t name=" i u r l " t y p e=" x s d : s t r i n g " / >
29 < / x s d : s eq u en ce >
30 < / xsd:complexType >
31 < / x s d : e l e m e n t>
32 < x s d : e l e m e n t name=" pu tResponse ">
33 <xsd:complexType >
34 < x s d : s eq u en ce >
35 < x s d : e l e m e n t name=" r e s " t y p e=" x s d : s t r i n g " / >
36 < / x s d : s eq u en ce >
37 < / xsd:complexType >
38 < / x s d : e l e m e n t>
39

40 < x s d : e l e m e n t name=" l s ">
41 <xsd:complexType >
42 < x s d : s eq u en ce >
43 < x s d : e l e m e n t name=" i p a t h " t y p e=" x s d : s t r i n g " / >
44 < x s d : e l e m e n t name=" i u s e r " t y p e=" x s d : s t r i n g " / >
45 < / x s d : s eq u en ce >
46 < / xsd:complexType >
47 < / x s d : e l e m e n t>
48 < x s d : e l e m e n t name=" l s Res p o n s e ">
49 <xsd:complexType >
50 < x s d : s eq u en ce >
51 < x s d : e l e m e n t name=" r e s " t y p e=" x s d : s t r i n g " / >
52 < / x s d : s eq u en ce >
53 < / xsd:complexType >
54 < / x s d : e l e m e n t>
55

56 < x s d : e l e m e n t name=" mkdir ">
57 <xsd:complexType >
58 < x s d : s eq u en ce >
59 < x s d : e l e m e n t name=" i p a t h " t y p e=" x s d : s t r i n g " / >
60 < x s d : e l e m e n t name=" i u s e r " t y p e=" x s d : s t r i n g " / >
61 < x s d : e l e m e n t name=" i u r l " t y p e=" x s d : s t r i n g " / >
62 < / x s d : s eq u en ce >
63 < / xsd:complexType >
64 < / x s d : e l e m e n t>
65 < x s d : e l e m e n t name=" mkdi rResponse ">
66 <xsd:complexType >
67 < x s d : s eq u en ce >
68 < x s d : e l e m e n t name=" r e s " t y p e=" x s d : s t r i n g " / >
69 < / x s d : s eq u en ce >
70 < / xsd:complexType >
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71 < / x s d : e l e m e n t>
72

73 < x s d : e l e m e n t name=" d e l f i l e ">
74 <xsd:complexType >
75 < x s d : s eq u en ce >
76 < x s d : e l e m e n t name=" i p a t h " t y p e=" x s d : s t r i n g " / >
77 < x s d : e l e m e n t name=" i u s e r " t y p e=" x s d : s t r i n g " / >
78 < / x s d : s eq u en ce >
79 < / xsd:complexType >
80 < / x s d : e l e m e n t>
81 < x s d : e l e m e n t name=" d e l f i l e R e s p o n s e ">
82 <xsd:complexType >
83 < x s d : s eq u en ce >
84 < x s d : e l e m e n t name=" r e s " t y p e=" x s d : s t r i n g " / >
85 < / x s d : s eq u en ce >
86 < / xsd:complexType >
87 < / x s d : e l e m e n t>
88

89 < x s d : e l e m e n t name=" d e l d i r ">
90 <xsd:complexType >
91 < x s d : s eq u en ce >
92 < x s d : e l e m e n t name=" i p a t h " t y p e=" x s d : s t r i n g " / >
93 < x s d : e l e m e n t name=" i u s e r " t y p e=" x s d : s t r i n g " / >
94 < / x s d : s eq u en ce >
95 < / xsd:complexType >
96 < / x s d : e l e m e n t>
97 < x s d : e l e m e n t name=" d e l d i r R e s p o n s e ">
98 <xsd:complexType >
99 < x s d : s eq u en ce >

100 < x s d : e l e m e n t name=" r e s " t y p e=" x s d : s t r i n g " / >
101 < / x s d : s eq u en ce >
102 < / xsd:complexType >
103 < / x s d : e l e m e n t>
104

105 < x s d : e l e m e n t name=" getGroups ">
106 <xsd:complexType >
107 < x s d : s eq u en ce >
108 < x s d : e l e m e n t name=" i u s e r " t y p e=" x s d : s t r i n g " / >
109 < / x s d : s eq u en ce >
110 < / xsd:complexType >
111 < / x s d : e l e m e n t>
112 < x s d : e l e m e n t name=" getGroupsResponse ">
113 <xsd:complexType >
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114 < x s d : s eq u en ce >
115 < x s d : e l e m e n t name=" r e s " t y p e=" x s d : s t r i n g " / >
116 < / x s d : s eq u en ce >
117 < / xsd:complexType >
118 < / x s d : e l e m e n t>
119

120 < x s d : e l e m e n t name="addUTG">
121 <xsd:complexType >
122 < x s d : s eq u en ce >
123 < x s d : e l e m e n t name=" r u s e r " t y p e=" x s d : s t r i n g " / >
124 < x s d : e l e m e n t name=" i u s e r " t y p e=" x s d : s t r i n g " / >
125 < x s d : e l e m e n t name=" i g ro u p " t y p e=" x s d : s t r i n g " / >
126 < / x s d : s eq u en ce >
127 < / xsd:complexType >
128 < / x s d : e l e m e n t>
129 < x s d : e l e m e n t name=" addUTGResponse ">
130 <xsd:complexType >
131 < x s d : s eq u en ce >
132 < x s d : e l e m e n t name=" r e s " t y p e=" x s d : s t r i n g " / >
133 < / x s d : s eq u en ce >
134 < / xsd:complexType >
135 < / x s d : e l e m e n t>
136

137 < x s d : e l e m e n t name=" delUFG ">
138 <xsd:complexType >
139 < x s d : s eq u en ce >
140 < x s d : e l e m e n t name=" r u s e r " t y p e=" x s d : s t r i n g " / >
141 < x s d : e l e m e n t name=" i u s e r " t y p e=" x s d : s t r i n g " / >
142 < x s d : e l e m e n t name=" i g ro u p " t y p e=" x s d : s t r i n g " / >
143 < / x s d : s eq u en ce >
144 < / xsd:complexType >
145 < / x s d : e l e m e n t>
146 < x s d : e l e m e n t name=" delUFGResponse ">
147 <xsd:complexType >
148 < x s d : s eq u en ce >
149 < x s d : e l e m e n t name=" r e s " t y p e=" x s d : s t r i n g " / >
150 < / x s d : s eq u en ce >
151 < / xsd:complexType >
152 < / x s d : e l e m e n t>
153

154

155 < / xsd :schema>
156 < / t y p e s >

b^



ÛOÜl OmnNT� ÆT

�U� Foster, I., Kesselman, C. and Tuecke, S. The Anatomy of the Grid: Enabling Scalable

Virtual Organizations.International Journal of High Performance Computing Applications,

15 (3). 200-222. 2001. Franklin, B., Letter to Jean-Baptiste Leroy, 1789.

�V� Foster, I. The Grid: A New Infrastructure for 21st Century Science.Physics Today, 55 (2).

42-47. 2002.

�X� Ian Foster, Carl Kesselman, Jeffrey M. Nick, Steven Tuecke -The Physiology of the Grid :

An Open Grid Services Architecture for Distributed SystemsIntegration.

�\� Foster, I., Kesselman, C., Lee, C., Lindell, R., Nahrstedt,K. and Roy, A., A Distributed Re-

source Management Architecture that Supports Advance Reservations and Co-Allocation.

In Proc. International Workshop on Quality of Service, (1999), 27-36.

�a� Gentzsch W. (editor), Special Issue on Metacomputing: FromWorkstation Clusters to In-

ternet computing, Future Generation Computer Systems, No.15, North Holland, 1999.

�b� Grid Computing Infoware - http://www.gridcomputing.com

�v� The Globus Project - http://www.globus.org

�`� The Global Grid Forum - http://www.gridforum.org

�^� Christensen, E., Curbera, F., Meredith, G. and Weerawarana., S. Web Services Description

Language (WSDL) 1.1. W3C, Note 15, 2001, www.w3.org/TR/wsdl.

�Ud� Brittenham, P. An Overview of the Web Services Inspection Language. 2001,

www.ibm.com/developerworks/webservices/library/ws-wsilover.

�UU� Oram, A. (ed.), Peer-to-Peer: Harnessing the Power of Disruptive Technologies. O’Reilly,

2001.

vd



�UV� Shirky, C. What Is P2P... and What Isn’t?

www.openp2p.com/pub/a/p2p/2000/11/24/shirky1-whatisp2p.html,

2000.

�UX� 5. Chien, A., Calder, B., Elbert, S. and Bhatia, K. Entropia:Architecture and Performance

of an Enterprise Desktop Grid System. Journal of Parallel and Distributed Computing, To

appear.

�U\� Ion Stoica, Robert Morris, David Karger, M. Frans Kaashoek,and Hari Balakrishnan,

Chord: A Scalable Peer-to-peer Lookup Service for InternetApplications, Proc. of Con-

ference on applications, technologies, architectures, and protocols for computer commu-

nications, 2001.

�Ua� Antony Rowstron and Peter Druschel, Pastry: Scalable, decentralized object location and

routing for large-scale peer-to-peer systems, Proc. of IFIP/ACM, 2001.

�Ub� Sylvia Ratnasamy, Paul Francis, Mark Handley, Richard Karp, and Scott Shenker, A scala-

ble Content addressable Network, Proc. of ACM SIGCOMM, 2001.

�Uv� Fedak, G., Germain, C., Niri, V. and Cappello, F., XtremWeb :A Generic Global Compu-

ting System. Workshop on Global Computing on Personal Devices (CCGRID2001), Berlin,

Germany, 2001, IEEE Press.

�U`� http://www.jxta.org

�U^� Project JXTA: Protocol Specification V2.0, February 2003, http://spec.jxta.org

�Vd� http://gisp.jxta.org

�V U� Ji Li, Ben Leong, and Karen Sollins, Implementing Aggregation/Broadcast over Distributed

Hash Tables, Tech. report, MIT, 2003.

�VV� Benjie Chen, Thomer M. Gil, Athicha Muthitacharoen, and Robert

Morris, Building Data Structures on Untrusted Peer-to-Peer Storage.

http://www.lcs.mit.edu/publications/pubs/pdf/MIT-LCS-TR-888.pdf

�VX� F. Dabek, M. Frans Kaashoek, D. Karger, R. Morris, and I. Stoica. Wide-area cooperati-

ve storage with CFS. In Proc. of the ACM Symposium on Operating System Principles,

October 2001.

vU



�V\� D. Parker, G. Popek, G. Rudisin, A. Stoughton, B. Walker, E. Walton, J. Chow, D. Edwards,

S. Kiser, and C. Kline. Detection of mutual inconsistency indistributed systems. In IEEE

Transactions on Software Engineering, volume 9(3), pages 240•247, 1983.

�Va� http://www.fs.net/sfswww/

�Vb� M. Rosenblum and J. Ousterhout. The design and implementation of a log-structured file

system. ACM Transactions on Computer Systems, 10(1):26•52, 1992.

�Vv� D. Terry, M. Theimer, K. Petersen, A. Demers, M. Spreitzer, and C. Hauser. Managing

update conflicts in Bayou, a weakly connected replicated storage system. In Proc. of the

ACM Symposium on Operating System Principles, pages 172•183, December 1995.

vV


