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3D-data




Next step In office technonogies

Progress in office technologies stopped, and it has
occurred because user himself can not map arbitrary
3-dimensional composition into a window.

In the same time, it's possible to keep composition
In database, to extract by operator 'select’, and to
transfer got binary data without transformation into
window manager.

Thus user will avoid OpenGL, which he never master.



Figure by triangles

create table figure (

id number,
color color,
footnote varchar
);
create table triangle (
parent number references figure(@id),
vertex number array|3] references point(@id),
footnote  varchar
);
create table point (
Id number,

coordinate number array/[3],
footnote varchar

);



Operations with triangulated figure

Branches:

 operation ignores branches, not specified in request

 operation ignores branches, not satisfied to conditions /\
for sections and fields /\

Sections: /\

 table names (section names) are un-important / ‘\A
e penultimate section of each branch contains triangles \
* last section of each branch contains points

» other sections are ignored / \

Fields:

« field with datatype ‘color’ must be single or absent in penult-penult section

« field ‘array[3] references’ to last section must be single in penultimate section
e numeric field ‘array [3]' must be single in last section

« all other fields in last and penultimate sections are ignored



Figure by plates

create table figure (

Id number,
color color,
detall number references plate(@id),
footnote  varchar
);
create table plate (
Id number,
next number references plate(@id),
vertex number array|4] references point(@id),
);
create table point ( =
id number, o

coordinate number array[3],
footnote  varchar

);



Operations with plated figure

Branches:

 operation ignores branches, not specified in request
 operation ignores branches, not satisfied to conditions

for sections and fields /<\

Sections:
 table names (section names) are un-important ‘
» penultimate section of each branch contains plates
* last section of each branch contains points
» other sections are ignored

Fields:

« field with datatype ‘color’ must be single or absent in penult-penult section

» field ‘array[4] references’ to last section must be single in penultimate section
e numeric field ‘array [3]' must be single in last section

« all other fields in last and penultimate sections are ignored



Figure by texture

create table figure (

Id number,

detall number references plate(@id),

texture blob,

d diffuse,

rf reflect,

rd radiate,

footnote  varchar
);
create table plate (

Id number,

next number references plate(@id),

vertex number array[4] references point(@id),
); P
create table point ( A

id number, —

coordinate number array|[3],
footnote  varchar

);



Operations with textured figure

The same conditions for branches, sections, and fields: but
presence of BLOB canceals color interpretation of 2D-grid

/\

Additional conditions for fields:

« field with datatype ‘blob’ must be single in penult-penult section
« field with datatype ‘diffuse’, ‘reflect’, ‘radiate’
must be single or absent in penult-penult section



Operations: Projection

select a.*
union
select aa.*
projecting [perspectively] projecting planarly
eye (0, 0, 0)
ook (1, 1, 1)
width (30, 40);

* like ‘order by’, ‘having’
« all numbers in request are in units of measurement of 3D-model
 un-visible triangles are ignored

e partly un-visible triangles are cut before putting into output
» wholly visible triangles are put into output

Motion of camera by mouse cause re-select automatic  ally



Participation of user

User types only first (1) request, all next
parcels are sent by client, DBMS, X-Server
automatically, independently of user.

DBMS  .---. - X-Server

client



DBMS as Visualization server

DBMS X-Server
Usage of OpenGL/DirectX

1
OCCUrs on server side \%//(
6 7

client

1.

* select ... projecting ...

e <tag>, insert, update, delete
2,6 <?xd Size=345>...</?xd>
3,7 .
4
5 <?Xxe Size=345>...</?xe>



Example: Overview of all figures

create function geodia (arg table) returns (
@geocenter num array[3],
@diameter num array[3]
) as begin
select (@mi+@ma)/2 as @geocenter, @ma-@mi as @diameter
from (
select min(@coordinate) as @mi, max(@coordinate) as @ma
from arg.*.point
), Y-axis
end;
X-axis
select * from a.*
projecting £-axis
eye (
select @geocenter + [0,0, @diameter[3]/2+max(@diameter[1], @diameter[2]) ]
from geodia (a)
) look (0,0,-1);



Operations: Motion, deformation

update a.* shift (5, 5, 5);

update a.* krylov (45, 45, 45) center (0O, O, 0);
update a.* euler (45, 45, 45) center (0O, O, 0);
update a.* sprain (5, 5,5)  center (0O, O, 0);

update a.* shift (select ...);

update a.* krylov (select ...) center (select ...);
update a.* euler (select ...) center (select ...);
update a.* sprain (select ...) center (select ...);



Operations: 3D-comparisons

Base:
.. where a*=Dhb.x

... where equals (a.*, b.%);
... where touches(a.*, b.*);
... where contains(a.*, b.*);
.. wWhere overlaps(a.*, b.*);

Additional:
... Where crosses (a.*, b.*);
... Wwhere disjoints(a.*, b.*);
... where within  (a.*, b.*);

Rejected:

... Where
-- IS a jon of ‘select’



Operations: unary 3D-functions

... where measure(a.*)=5;



Input from xml-UA




XML (EXI) input

Non-programmer can master Insert/Select/Update/Delete, but can’t write
intermediate program (ImP) on Perl/DBI, Delphi, etc to communicate with
xml-UA; even can't enter XML by proprietary WebServers of DBMS-es.
To avoid this, DBMS itself must accept XML, save XML-elements as
records under some agreement (tag name coincides with table name,
attribute name coincides with field name).

xml-UA DBMS

<a data=12.3/>
<form> » a

id | data
1] 12.3

Value of PK of new record is
* by trigger on insert (Oracle, etc)
» by datatype ‘serial’ (Postgres)



Auto-insert set

<a data=12.3>
<b data=23.4>
<c data=56.7/>
<c data=67.8/>
</b>
<b data=34.5>
<c data=78.9/>
<c data=89.1/>
</b>
<b data=45.6>
<c data=91.2/>
</b>
</a>

a
id | data
1| 123
b 1
id | ref | data
10 1 23.4
20 1 34.5
30| 1 | 456
c 1
id Ink | data
100 10 56.7
101 10 67.8
200 20 78.9
201 20 89.1
300 | 30 |912




Auto-insert relay-race

<a data=12.3> a
_ id | ref | data
<b data=23.4> 1| 10 | 12.3
<c data=34.5/> b ¢
</b> id Ink data
</a> 10 100 | 234
C v
id data
100 | 34.5




<a
<b
<C
<C
<C
</b>
<b
<C
<C
<C
</b>
<b
<C
<C
<C
</b>
</a>

Auto-insert list

data=77.7>
data=12.3>
data=3.1/>
data=3.2/>
data=3.3/>

data=23.4>
data=4.1/>
data=4.2/>
data=4.3/>

data=34.5>
data=5.1/>
data=5.2/>
data=5.3/>

id Ink | data
88 1 7.7
it ref Ink | data
1 10 3 12.3
10 100 4 23.4
100 | null 5 34.5
t I
C id ref | data
3 30 3.1
30 | 300 | 3.2
300 | null | 3.3
4 40 4.1
40 400 4.2
400 | null | 4.3
5 50 5.1
50 500 5.2
500 | null | 5.3
|




Auto-insert set: Determination

<a data=12.3> a.
id | data
<b#refl data=34.5> 1 | 123
<c#Inkl data=78.9/> b N
<ct#lnkl1l data=89.1/> id | refl | ref2 | data
</b> 10 1 | null | 345
<bt#refl data=56.7> S LS
| c N
<c#lnkl data=91.2/> 1 Tiret Tz | daa
<ctlnkl data=88.8/> 100 | 10 | null | 78.9
</b> 101 | 10 | null | 89.1
</a> 200 20 null | 91.2
201 | 20 | null | 88.8




Auto-insert relay-race:
Determination

a
id refl | ref2 | data
: 1 10 | null | 12.3
< =12.3>
attrefl data_123 b\/
<b#Inkl data=23.4> .
id Ink1 | Ink2 | data
<C data=45.6/>
/b> 10 | 100 | null | 23.4
<
i
ata

100 | 45.6




Auto-insert list: Determination

<a
<b$refl
<c$ref3
<c$ref3
<c$ref3
</b>
<b$refl
<c$ref3
<c$ref3
<c$ref3
</b>
</a>

data=77.7>
data=12.3>
data=3.1/>
data=3.2/>
data=3.3/>

data=23.4>
data=4.1/>
data=4.2/>
data=4.3/>

id Ink | data
88 1 e
!
id refl | ref2 | Ink | data
1 10 null 3 12.3
10 null | null 4 23.4
- !
id ref3 | ref4 | data
3 30 null 3.1
30 | 300 | null | 3.2
300 | null | null 3.3
4 40 null 4.1
40 400 | null 4.2
400 | null | null 4.3

o




Auto-insert BLOB

<d d1=4 d2="filename.png”/>
<d d1=5 d2="filename.mpg”/>
<d d1=7 d2="data.net/7254843"/>

<d d1=8 />
<?file attr="b2” value="“filename.png” Size="7">Y29udGk</?file>
<?file attr="b2” value="filename.mpg” Size="986">nCiweNWm72...</?file>
Extension A d2

4 3652435
Filename 5 receiving
number 7 | data.net/7254843

8 null




applied
Info

service
info

XML terms

stored

Element
Tag
Attribute

Kament
Kag
Karibute

communicational

Sament
Sag
Saribute

Bament
Bag
Baribute



Example: browser

<form action="sqgl://site.com”>

<hidden>
<E?.#ref al="v1’> Html_docu ment Server remote.starage.com
</hidden> Message YWhat you must know

<input name="a2” value="v2">
<input name="a3” type="file">
<hidden>
<b b1="bb"/>
</a>

Marne

Password

</hidden>
</form>

Saments and Baments:

<a#tref al="“v1” a2="v2" a3="filename.ext">
<b b1="bb"/>
<la>
<?flle attr="a3” value="filename.ext” size="7">Y29udGk</?flle>



Example: browser

<form action="sqgl://site.com”>
<hidden>
<data al="v1">
</hidden> Html-document:
<tr id="order#ref” repeat="template”>
<td><input type="“text” name="“product”></td>
<td><input type=“text” name=“quantity”></td>
<td><button type="“remove”>Remove This Row</button></td>
</tr>
<tr>
<td><button type="add” template="order#ref’>Add Row</button></td>
</tr>
<hidden>

</Fiata> <data al="v1"> Saments:
</hidden>

<order#ref product="p1” quantity="gql1">
</form> <order#ref product="p2” quantity="q2">
<order#ref product="p3” quantity="“q3">

</data>



Note: stored service information

<?xml| version="1.0" encoding="“utf-8" 7>
<?xml-stylesheet type=*"“text/xsl” href="*my-style.xsl’?>

\— Kag \_ Karibute



output into xml-UA




XML output

xml-UA DBMS
trigger for
new select
document <tab id=3 data=12.3> @id, @data
<tab id=7 data=23.4> from tab,
<tab i1d=10 data=34.5>
<tab id=25 data=45.6>




Tree notation instead of SQL/XML

xml-UA DBMS

<a id=1 data=12.3>
<b id=10 data=23.4> _
<c id=100 data=56.7/> trigger for
<c 1d=101 data=67.8/>
new </b> select *
<b id=20 data=34.5>
document <c id=200 data=78.9/> from a.b.c;
<c 1d=201 data=89.1/>
</b>
</a>

But usage of SQL/XML-functions creates very bulky
code for extraction of tree, while extraction of tree is
very often operation in epoch of internet.



Select set

a
id | data
1 | 123
b 1

id | ref | data

10 1 234

20 1 34.5

30 1 45.6

!

id Ink | data
100 10 56.7
101 10 67.8
200 20 78.9
201 20 89.1
300 30 91.2

select * from a.b.c;

<a Iid=1 data=12.3>
<b id=10 data=23.4>
<c id=100 data=56.7/>
<c id=101 data=67.8/>
</b>
<b id=20 data=34.5>
<c id=200 data=78.9/>
<c id=201 data=89.1/>
</b>
<b id=30 data=45.6>
<c id=200 data=91.2/>
</b>
</a>

not



Select relay-race

a
id ref | data
1 10 | 12.3
b ¥
id Ink data
10 100 | 23.4
c 3
id data
100 | 345

select * from a.b.c;

<a 1id=1 data=12.3>
<b id=10 data=23.4>
<c id=100 data=34.5/>
</b>
</a>
not



Select list

id Ink | data
88 1 7.7
it ref Ink | data
1 10 3 12.3
10 100 4 23.4
100 | null 5 34.5
t I
C id ref | data
3 30 3.1
30 | 300 | 3.2
300 | null | 3.3
4 40 4.1
40 400 4.2
400 | null | 4.3
5 50 5.1
50 500 5.2
500 | null [ 5.3

select * from a.b.c;

<a
<b
<C
<C
<C
</b>
<b
<C
<C
<C
</b>
<b
<C
<C
<C
</b>
</a>

id=88 data=77.7>
id=1 data=12.3>
id=3 data=3.1/>
id=30 data=3.2/>
iId=300 data=3.3/>

id=10 data=23.4>
id=4 data=4.1/>
id=40 data=4.2/>
i1d=400 data=4.3/>

iId=100 data=34.5>
id=5 data=5.1/>
id=50 data=5.2/>
id=500 data=5.3/>

not



Select set: Refinement

a

id | data

1| 123

2 | 234

b N

id refl | ref2 | data
10 1 2 34.5
20 1 2 45.6
30 1 2 56.7
40 1 2 67.8

id Ink1 | Ink2 | data
100 10 20 | 78.9
101 10 20 89.1
200 30 40 91.2
201 | 30 40 | 88.8

select * from a.b#refl.c#Inkl1;

<a id=1 data=12.3>
<b#refl 1d=10 ref2=2 data=34.5>
<c#Ink1l id=100 Ink2=20 data=78.9/>
<c#Inkl id=101 Ink2=20 data=89.1/>
</b>
<b#refl 1d=30 ref2=2 data=56.7>
<c#Ink1 id=200 Ink2=40 data=91.2/>
<c#Inkl id=201 Ink2=40 data=88.8/>
</b>
</a>
un



Select relay-race: Refinement

refl

ref2

data

10

20

12.3

id Ink1 | Ink2 | data
20 200 | 201 | 345
10 100 101 | 234

id data
201 | 78.9
200 | 67.8
101 | 56.7
100 | 45.6

select * from a#refl.b#Inkl.c;

<a#refl i1d=1 ref2=20 data=12.3>
<b#Ink1l id=10 Ink2=101 data=23.4>
<C id=100 data=45.6/>
</b>
</a>
un



Select list: Refinement

select * from a.b$refl.c$Href3:

id Ink | data
88 1 e
it refl | ref2 | Ink | data
1 10 20 12.3
10 null 200 4 23.4
!
ﬁ— C id ref3 | ref4 | data
3 30 70 3.1
30 300 | 700 3.2
300 | null | null 3.3
4 40 80 4.1
40 | 400 | 800 | 4.2
400 | null | null 4.3

o

<a
<b$refl
<c$ref3
<c$ref3
<c$ref3
</b>
<b$refl
<c$ref3
<c$ref3
<c$ref3
</b>
</a>
un

id=88 data=77.7>
id=1 ref2=20 data=12.3>
id=3 ref4=70 data=3.1/>
id=30 ref4=700 data=3.2/>
1d=300 data=3.3/>

id=10 ref2=200 data=23.4>
id=4 ref4=80 data=4.1/>
id=40 ref4=800 data=4.2/>
id=400 data=4.3/>



Refinement creates Determination

Insert into a select * from a.b#lnk;
insert into tab(@ @) select * from a.b#Ink;

Insert into a select * from a#ref.b;
insert into tab(@ @) select * from a#ref.b;

insert into a select * from a.b$Ink;
insert into tab(@ @) select * from a.b$Ink;

Another output

select tab2/@data2, tabl/@datal <tabl data2=3 datal=12.3>

<tabl data2=7 datal=23.4>
from tabl’ tab2 <tabl data2=10 datal=34.5>
where tab2/@fld2=tabl/@fld1; <tabl data2=25 datal=45.6>
select <?xml-stylesheet <7xml-stylesheet

type="text/xsl" href="a.xs|"?>; type="text/xsl" href="a.xs["?>



Select next portion of
sorted data

order by @a2 asc, @a3 desc, @al asc
start by @al=100 @a2=null @a3="string"
limit 20;

order by @a2 asc, @a3 desc, @al asc
start by ( limit 1)
limit 20;



Select BLOB

Database:

d dl d2
4 3652435
5 receiving

data.net/7254843

null

select @d1, @d2?
from d:

Saments and Baments:

<d d1=4 d2="3652435"/>

<d d1=5 d2="receiving”’/>

<d d1=7 d2="data.net/7254843"/>

<d d1=8 d2="null"/>

<?file attr="d2" value="3652435"
Size="3">Y29</?file>



URL, that UA Itself downloads

Database: Saments:
dl g a2 <d d1=4 d2="./3652435"/>
4 3652435 <d d1=5 d2="receiving’/>
c receiving <d d1=7 d2="data.net/7254843"/>
<d d1=8 d2="null’/>
7 | data.net/7254843 <l-- <?file/> is absent -->
8 null

select @dl, URL(@d2)
from d,;



Fuzzy string searching




Deviation

for words
(mark of punctuation is whole word)
atemptof su_perfluous word A
reductionto ® Missed word
ngru e other word .

0 MINMIZE "+ permutation of two words

e convolution (phrase into abbreviation)

 blank — hyphen exchange p

Each edit costs

select ...
select ...
select ...
select ...
select ...

where @fld "differential equations”;
where @fld "equations differential";
where @fld "algebraic equations”;
where @fld “DE";

where @fld "differential-equations”;



Incongruity

for letters inside word

« superfluous letter )
* missed letter

o other letter

e permutation of two letters (one time in word) >

And new
 lowercase/uppercase first letter (own name)
 lowercase/uppercase all letters (abbreviation) Y

Each edit costs

select ... where @fld "differential";
select ... where @fld "diferential";
select ... where @fld "defferential™:
select ... where @fld “Differential";
select ... where @fld “DIFFERENTIAL":



Output of in-exact names

Output records are sorted
l.e. record with the least
“Deviation + Incongruity” goes first.



SQL syntax




SQL Instead of
branded programs

SQL would more flexible and convenient
for distributed request (gethering data
from several databases and scattering
them into several databases), than
branded programs, including for
replication in particular.



Nickname, ‘all’, restriction

connect address=remote.bz;
create nick dbl address=site.com:;
create nick db2 address=data.net;
create nick db3 address=store.org;
create nick db4 address=place.ws;

Insert into tab select * from dbl:tab;
Insert into db3:tab select * from dbl:tab;
Insert into all:tab select * from  dbl:tab;
Insert into %all:tab select * from %db1:tab:;

Insert into %default:tab select * from %all:tab;



Society, ‘all’, restriction

Create society s,
create society c;
append dbl, db3, default to s;

refuse db2, db4 from c;
Insert into tab select * from s:tab;
Insert into dbl:tab select * from s:tab;
Insert into db4:tab select * from s:tab;
Insert into s:tab select * from s:tab;
Insert into c:tab select * from s:tab;
Insert into all:tab select * from ' s:tab;
Insert into %all:tab select * from %s:tab;
Insert into %c:tab select * from %s:tab;

Insert into %default:tab select * from %c:tab:



From society Into itself:
oriented graph

Create society s;

appenddbl [indb7],db2[indb8]to s;
refuse dbl[indb7], db2[indb8]froms;
append (db1, db2) [in (db7,db8)] to s;
refuse (dbl, db2)[in (db7,db8)] from s;
refuse all from s;

create society c;

append dbl in db2, db2 in db3,
db3 in db4, db4 in dbl to c: '
Insert into c:tab select * from c:tab:;




Control of societies

Create society s, C;
drop society s, c;
drop society all;

set
set
set
set

society none;

society s, C;

society all;

society all except s, c;

grant append on society s to u;
grant refuse on society s to u;
revoke drop on society s to u;
revoke set on society s to u;



Marker

Insert into identical%all tab
select * from %all:tab
where @fld > (select @f from identical%all:tab);

insert intom%s;tab

select * from %s:tab
where @fld > (select @f from{nm%s;tab);



Prefix terms

db %db

3 oS %S

all Yalll i%all
%default

%you



Nick identifier (NID)

create nick [ dbl | address=www.ws [ nid=7 |;
alter nick dbl [ address=site.com | [ nid=1 |;
drop nick dbi;
drop nick all;

insertinto all:'t (@d, @s) select @d, from t where @x=all:%%:
insert into dbl:t (@d, @s) select @d, from t where @x=db1:%%:
insert into i1%all:t (@d, @s) select @d, from t where @x=i%all:%%:;

EE




Crossing FK (cFK)

connect address=www.site.com user=Smith pwd=gxuwb;
create table b (

bl xml,

b2 number,

b3 xml

);

connect address=www.remote.bz user=Rothschild pwd=ncwhif;

create nick dbl address=site.com;

create table a (

al number references dbl:b(@bl/k/im/@m1l),
a2 xml, foreign key (@a2/p/q/@ql) references dbl:b(@b2),

a3 xml, foreign key (@a3/p/g/@ql) references dbl:b(@b3/k/im/@m1l)

);



frozen transaction,
postponed commit




Frozen transaction

create user u identified by p;

freeze; = <?res code=1 ?> <l--mistake-->
create user u identified by p waited 1.0/0; /
freeze; » <?res code=0 frozen=7482 ?>

<?res code=0 frozen=8726 ?> site.com

<?res code=0 frozen=9278 ?> data.net

<?res code=0 frozen=3825 ?>
<?res code=0 frozen=6384 ?>
<?res code=2 ?>

unfreeze address=site.com user=Smith pwd=ncwhif safe=8726;
unfreeze address=data.net user=Darvin pwd=gxuwb safe=9278;

unfreeze address=site.com user=Smith pwd=ncwhif;
unfreeze address=data.net user=Darvin pwd=gxuwb;



Useful before freeze

commit savepoint a;
freeze;



Postponed 2PC or 3PC

corr{mit;

<?prepaired?> W‘fdb

confirm; reverse; postpone ;
<?ready? <?ready?> <?rev#r5ed’?> <?res frozen=74 ?>
reconsidey’ adjourn ;

<?backed?> <?res|frozen=74 ?>

\ 4







Timer

create timer TimerName
start yy.mm.dd/hh.mm.ss
end yy.mm.dd/hh.mm.ss
schedule (yy.mm.dd/nh.mm.ss, yy.mm.dd/hh.mm.ss, ...)
per yy.mm.dd/hh.mm.ss
as begin ... end,

create timer t1 schedule (01/0, 03/0, 10/0) per 01.00/0 as ... ;
create timer t2 schedule (0/0.05, 0/0.10, 0/0.20) per 0/01 as ... ;

create timer t3 schedule (0) per 1/0 as ... ;



Replace operator ‘merge’
by separate ‘update’
and separate ‘insert’

update a (@al, @a2) select @al, @a2 from k
where @a3=@Kk3;

update a (@al, @a2) select @kl as @al, @k2 as @a2 from k
where @a3=@k3;

update a select * from m
where a/@a3=m/@a3;



Invisibility of records

create table Tab (
al Int,
a2 num legal

)

create table SysDepartmentRights (
department num,
user num,
right bit2 invisible

)



Aggregates for stream

create table a ( create table a (
al number, al number,
a2 number a2 number

) size 5; ) size 5 direct aa;

-- table ‘@’

-- auto-delete

-- table ‘aa’

resize a to infinity;
resize a to 10;

create table aa (...);
redirect a to aa;



Appendix A




triggers for 3D




Trigger for shift, sprain

create trigger t on tab
after  shift
when @offset.x=
and @distab=
and @dispk=
as begin ...
... where @fld=@offset.z;

create trigger t on tab
after  sprain
when @coef.x=
and @center.x=
and @distab=
and @dispk=
as begin ...
... where @fld=@coef.z;
... where @fld=@center.z;



Trigger for rotation

create trigger t on tab
after  rotate
when @krylov.x=
or @euler.x=
and @center.x=
and @distab=
and @dispk=

as begin ...
... Where @fld=@krylov.z;
... where @fld=@euler.z;



mouse & her triggers




Mouse operations terms

focus
shift, rotate

sprain

click, double



Last accepting section gets event

create table a (
id number,
focus
)i
create table b (
id num,
Ink num references a(@id),
focus
)i
create table c (
Ink num references b(@id),
v num array[3] references d(@id)

)i

create table d (
id num,
X num array[3]

);

create table a (
id number,
focus
)i
create table b (
id num,
Ink num references a(@id),
focus
)i
create table c (
Ink num references b(@id),
v num array[3] references d(@id),
focus
)i
create table d (
id num,
X num array[3]

);



Point gets focus only at exact event

create table a (
id number,
)i
create table b (
id num,
Ink num references a(@id),
)i
create table c (
Ink num references b(@id),
v num array[3] references d(@id)
)i
create table d (
id num,
X num array[3],
focus

);

create table a (
id number,
);
create table b (
id num,
Ink num references a(@id),
);
create table c (
Ink num references b(@id),
v num array[3] references d(@id),
);
create table d (
id num,
X num array[3]
focus

);



Focus

create table figure (
Id number,
footnote varchar,
[constraint c] focus [accept]

);

focus

focus reject

Trigger

create trigger t on a
after focus



Trigger for click, double-click

create trigger t on tab

after  click double

when @self=yes no
and @distab=
and @dispk=

as begin ...

click
double



3D-contour




Convention for 3D-contour

create table brokenline (

color color,
first number references line(@id),
footnote  varchar
);
create table line (
Id number,
next number references line(@id),

coordinate number array[3],
footnote  varchar

);

« contour is broken line, which first and last points have identical coordinates
» surface is never described by any contour



Operations with 3D-contour

Branches:

 operation ignores branches, not specified in request

 operation ignores branches, not satisfied to conditions
for sections and fields

Sections: a/

™
e table names (section names) are un-important /\ XW
* last section of each branch contains points

* other sections are ignored G/ Xﬁ

Fields:

» field with datatype ‘color’ must be single or absent in penult section
* numeric field ‘array [3]' must be single in last section
« all other fields in last and penultimate sections are ignored



Special value ‘mouse’
(like ‘null’)

update line
set @coordinate=mouse, [3]



Appendix B




2D-data




Current way Is not usable

t linestring

We are forced to learn
sophisticated SQL.:

to use redundant datatypes,
where we can use

usual data scheme

multipolygo




Array instead of new datatype

create table intersection (
id num,
location num array|2]

);




Scheme Instead of new datatype

create table street (

name varchar,

first num references segment(id)
);
create table segment (

id num,

point num array|2],

next num references segment(id)

).

XML instead of bulky mark-up

t iInto street valu

<street name="maple">
<segment point=" 0 0">
<segment point="660 0">
</street>




Same scheme Instead next datatype

ert into parcel value

create table parcel (

name varchar,

first num references segment(id)
);
create table segment (

id num,

point num array|2],

next num references segment(id)

);

<parcel name="maple">
<segment point="200 25">
<segment point="400 25">
<segment point="400 400">
<segment point="200 400">
<segment point="200 25">
</parcel>



Scheme Iinstead of
pretentious datatypes

create table figure (

color color array[2],
first number references line(@id),
footnote varchar
);
create table line (
id number,
next number references line(@id),

coordinate number array|[2],
footnote  varchar

);

« contour is broken line, which first and last points have identical coordinates
» contour and surface are not differ in operations



Operations with figure

Branches:
 operation ignores branches, not specified in request /\
 operation ignores branches, not satisfied to conditions
for sections and fields /\

/\

Sections: (‘/ I
e table names (section names) are un-important /\ Xﬁ
* last section of each branch contains points
* other sections are ignored G/ Xﬁ
Fields:

» field with datatype ‘color array [2]' must be single or absent in penult section
e numeric field ‘array [2] must be single in last section
« all other fields in last and penultimate sections are ignored



Operations: Projection

select a.*
union

select aa.*

projecting

eye (0, 0)

width (30, 40);

o like ‘order by’, ‘having’
« all numbers in request are in units of measurement of 3D-model
 un-visible surfaces and broken lines are ignored
o partly un-visible surfaces and broken lines are cut
before putting into output
» wholly visible surfaces and broken lines are put into output

Motion of camera by mouse cause re-select automatic  ally



Operations: Motion, deformation

update a.* shift (5, 5);
update a.* rotate (45) center (0, 0);
update a.* sprain (5, 5) center (0, 0);

update a.* shift (select ...);
update a.* rotate (select ...) center (select ...);
update a.* sprain (select ...) center (select ...);



Operations: 2D-comparisons

Base:
.. where a*=Dhb.x

... where equals (a.*, b.*);
... where touches(a.*, b.*);
... where contains(a.*, b.*);
.. wWhere overlaps(a.*, b.*);

Additional:
... Where crosses (a.*, b.*);
... Wwhere disjoints(a.*, b.*);
... where within  (a.*, b.*);

Rejected:

... Where

-- IS a jon of ‘select’



Operations: unary 2D-functions

... where measure(a.*)=5;



Special value ‘mouse’
(like ‘null’)

update line
set @coordinate=mouse; [2]



triggers for 2D




Trigger for shift, spain

create trigger t on tab
after  shift
when @offset.x=
and @distab=
and @dispk=
as begin ...
... Where @fld=@offset.y;

create trigger t on tab
after  sprain
when @coef.x=
and @center.x=
and @distab=
and @dispk=
as begin ...
... Wwhere @fld=@coef.y;
... Where @fld=@center.y;



Trigger for rotation

create trigger t on tab
after  rotate
when @angle=
and @center.x=
and @distab=
and @dispk=
as begin ...
... Where @fld=@angle;
... Where @fld=@center.y;



mouse & her triggers




Last accepting section gets event

create table a (
id number,
focus
);
create table b (
id num,
Ink num references a(@id),
ref num references c(@id),
focus
);
create table c (
id num,
Ink num references c(@id),
v num array[2] references d(@id)

);
create table d (
id num,
X num array|[2]

);

create table a (
id number,
focus
)i
create table b (
id num,
Ink num references a(@id),
ref num references c(@id),
focus
)i
create table c (
id num,
Ink num references c(@id),
v num array[2] references d(@id)
focus
)i
create table d (
id num,
X num array|[2]

);



create table a (
id number,
);
create table b (
id num,
Ink num references a(@id),
ref num references c(@id),
);
create table c (
id num,
Ink num references c(@id),
v num array[2] references d(@id)
);
create table d (
id num,
X num arrayl[2],
focus

);

Point gets focus only at exact event

create table a (
id number,
)i
create table b (
id num,
Ink num references a(@id),
ref num references c(@id),
)i
create table c (
id num,
Ink num references c(@id),
v num array[2] references d(@id)
)i
create table d (
id num,
X num array[2],
focus

),






1D-operations

create table m1, m2 (

r number references point(@id),
footnote varchar

);

create table point (
id number,

coordinate number array[2],
footnote  varchar

);

create table n1, n2 (

r number references dot(@id),
footnote  varchar

)i

create table dot (
id number,

coordinate number array[3],
footnote  varchar

),

... where distance(ml.point, m2.point)=5;

... Where distance(nl.dot, n2.dot)=5;



Appendix C




compositions of determinations,
compositions of refinements




Nog

create table a (
id num primary key,

data float
);
create table b ( <a>
id num primary key, :
refl num  references a(id), -- important <b#refl.ref3 >
ref2 num  references a(id), -- ballast <C>
ref3 num  references c(id), -- important </b>
refA num  references c(id), -- ballast
data float <la>
);
create table c (
id num  primary key,
data float
) a.b#refl:ref3 .c.

[a/bttrefl:ref3 /c/



Buckle

create table a (
id num primary key,

refl num  references b(id), -- important
ref2 num  references b(id), -- ballast
data float <attref1>
);
create table b ( <b>
id num  primary key, <c#ref3>
data float </b>
); </a>

create table c (
id num primary key,

refl num  references b(id), -- important
ref2 num  references b(id), -- ballast
data float
) .a#refl.b.c#ref3.

[a#trefl/b/cH#ref3/



Crossroad

create table a (

);

iId num
ref num
data float

primary key,
references b(id),

create table b (

);

id num
Ink num
data float

primary key,
references a(id),

.a#ref.b.
[a#tref/b/

.a.b#lnk.
[a/b#Ink/

<attref>
<pb>

</a>

<a>
<b#lnk>
<la>



Branching-1

create table a (
id num primary key,

data float

);

create table b ( <a>
id num primary key, | | <b#refl>
refl num  references a(id), -- important
ref2 num  references a(id), -- ballast <c#refl>
data float <la>

);

create table c (
id num primary key,

refl num  references a(id), -- important
ref2 num  references a(id), -- ballast _a_(b#refl C#ref]_)_
)_data float Jal(b#refl cHrefl)/

.a.(b#refl | c#refl).




Branching-2

create table a (
id num primary key,

refl num  references b(id), -- important
ref2 num  references b(id), -- ballast
ref3 num references c(id), -- important <arrefl+ref3 >
ref4 num  references c(id), -- ballast <b>
data float
) <C>
create table b ( </a>
id num primary key,
data float
);
create table c (
id num  primary key, a#trefl+ref3 .(b c).
)_data float Ja#trefl+ref3 /(b c)/

a#refl”ref3 (b | c).




Continuation-1

create table b (
id num primary key,

data float
);
create table c (

id num  primary key, Sament can’t be
)_data float inside 2 saments

create table d (
id num primary key,

refl num  references b(id), -- important

ref2 num  references b(id), -- ballast

ref3 num  references c(id), -- important

ref4 num  references c(id), -- ballast .(b.d#refl c.d#ref3).
e toat /(b/d#refl cld#ref3)/

(b.d#refl | c.d#ref3).




Continuation-2

create table b (
id num primary key,
refl num  references d(id),
ref2 num  references d(id),
data float

);

create table c (
id num primary key,
refl num  references d(id),
ref2 num  references d(id),
data float

);

create table d (
id num primary key,
data float

);

-- important
-- ballast
Sament can’t be
Inside 2 saments
-- important
-- ballast

(b#trefl c#ref3).d.
[(b#refl c#ref3)/d/

.(b#refl | c#ref3).d.




non-predictable input




Not provided table:
auto-insert into xmi-field

<a data=12.3>
<b data=23.4>
<c data=56.7/>
<c data=67.8/>
</b>
<b data=34.5>
<c data=78.9/>
<c data=89.1/>
</b>
<b data=45.6>
<c data=91.2/>
</b>
</a>

id | data
1] 12.3

id | ref | data rest

10| 1 | 23.4 | <cdata=56.7/><c data=67.8/>
20| 1 | 345 | <cdata=78.9/><c data=89.1/>
30| 1 45.6 <c data=91.2/>

Non-predictable/non-repeated input data
(table ‘c’ does not exist) is saved
in xml-field of relational table



Into xml-field: Determination

<a data=12.3>
<b#restl data=23.4>
<C data=56.7/>
<C data=67.8/>
</b>
<b#restl data=34.5>
<C data=78.9/>
<c data=89.1/>
</b>
<b#restl data=45.6>
<c data=91.2/>
</b>
</a>

a
id | data
1| 123
i
id | ref | data restl rest2
10| 1 | 23.4 | <cdata=56.7/><c data=67.8/> null
20 1 | 34.5 | <c data=78.9/><c data=89.1/> null
30| 1 | 456 <c data=91.2/> null




Appendix D




output by SQL/XLang




XLang

XPath XTree
al/(b | k)/c a.(b | k).c
a/b*/c a.b*.c

a/b+/c a.b+.c

a/b?/c a.b?.c
a/b[@b1l]/c a.b[@bl].c
a/b[@b1=5]/c a.b[@b1=5].c
a/b[0]/c a.b[0].c

al/(b | k)[O]/c a.(b | k)[O].c
al/lb a..b

tab[!=5]



Abbreviated foreign key (aFK)

select *
from p/g/a.b.c.d;

select b.d
from p/g/a.b.c.d;



Extracted fields

select b [@b1].d[@d1]
from p/g/a.b.c.d;

select b [@bl as m].d[@d1 as n]
from p/g/a.b.c.d;

select @ from p/g/a.b.c;

select @bl from p/g/a.b.c;



Virtual foreign key (VFK)

select a.b.k.m
from p/g/a.b ,s/t/k.m
where b/@bl=k/@k1:

VFK and spec-symbols *’, ‘+’

select * from a.b*.c
where previous(b)/@b2=next(b)/@bl;



Allases and vFK

select k.m.n
from p/g/c k m n
where ki@c2=m/@c3 and m/@c4=n/@c5;

select k.m.n
from p/g/a k, r/s/b m, t/u/c n,
where k/i@a2=m/@b2 and m/@b3=n/@c3;

select k.m.n.v
from p/g/a.b k.m, r/s/c.d n.v
where m/@b2=n/@c2;



select f.g.x
from fx,
f.g.x;

select *

from f.g k.m;

Allases In tree

Allases for tree



Realignment tree to list

selecta from p/g/a*;
selecta from p/g/(a.b)*;

select a.b from p/g/(a.b)*;



Realignment list to tree

selecta* from p/g/a;
selecta* from p/g/a.b;

<a al=v3 a2=v4 >

<a al=v5 a2=v6 >

select (a.b)* from p/g/a.b;

</a>

<la>



Alilases & Realignment to list

select t
from at,
a.(b.n)*;

Aliases & Realignment to tree

select t*
from at,
a.b.t;



Constant as section

select <t t1=5 t2=7>.a.<u ul=8 u2=9>.b
from p/qg/a.b;



Reject previous designations

update c set d/@d1=5
—detetefrom-

create procedure p (
—varttypel—var2typed)

create procedure p (
a tablel, b table2)
slide #13

select a/@al

where b/@b1=5
from schemeStab
update c set @cl=5

delete * from

create procedure p (
@varl typel, @var2 type2)



SQL/XLang conditions




Conditions for fields

from
from
from
from

from

from

a.b where @bl=5

a.bo where @bl is not null
a.b.c where a/@al=c/@cl
a.b*.c where first(b)/@b1=5
a.b*.c where last(b)/@b1=5

a.b*.c where @alin ...



Permutation and *’, ‘+’

from . /a.b*.c, x where @bl-@x1;



Aggregates instead of recursion

select from p/g/a.b*.c;

select sum(@bl) from p/g/a.b*.c;

update p/g/a.b*.c* set @a2=5, @c2=

where sum(@b1l)+sum(@cl1)>1000;

delete a.b*.c* from p/q/*
where sum(@b1)+sum(@c1)>1000;

<b bl1l=473>
<b b1=228>

</b>
</b>

<b b1=34000>

10



XPath continues XPath

select * from p/g/a.b.c

where t/u/@ul=5; -- 'p/g/tiu/@ul'

Insertinto p/q (
kim/@m1l -- 'p/g/kim/@m1'

) values (1)

where t/u/@ul=5; -- 'p/g/tlu/@ul'
update p/q

set k/im/@m1=1, -- 'p/g/k/m/@m1'

where t/u/@ul=5; -- 'p/gftlu/@ul'
delete a.b.c

from p/gf*

where t/u/@ul=5; -

'‘p/g/tlu/@ul’



Refinement in any place

select * from p#refl/qg#inkl/a.b#k.c#m.d;
Insert into  p#refl/g#lnkl/a  (@data) values (88);

update p#refl/g#linkl/a set @data=88;
update p#refl/g#inkl/a  (@data) select 88;

delete * from p#refl/g#inkl/a.b#k.c#m.d;



examples of output




Select employee

select *
from dep.employee
where @salary > (
select avg(@salary)
from employee e
where e/@dep=dep/@id
) order by @salary desc;

<dep id="1" name="Technical">
<employee id="54" name="Fraud" salary="3200"/>
<employee id="72" name="Kitter"  salary="3100"/>
<employee id="31" name="Tomson" salary="3000"/>
</dep>
<dep id="2" name="Marketting">
<employee id="25" name="Johnson" salary="4100"/>
<employee id="64" name="Smith"  salary="4000"/>
</dep>



Select direct flights

select flight
from city[@name="a"].flight#cl:.c2.cityf@name="b"];

<flight t1="5.30" t2="8.30" day="sunday" price="“12"/>
<flight t1="7.30" t2="10.30" day="monday" price="“11"/>
<flight t1="9.30" t2="12.30" day="tuesday" price="10"/>
<flight t1="15.30" t2="18.30" day="wednesday” price="13"/>
<flight t1="17.30" t2="20.30" day="thursday" price="9"/>

<flight t1="19.30" t2="22.30" day="friday" price="11"/>
<flight t1="7.30" t2="10.30" day="saturday" price="10"/>



Select in-direct pathes

select (flightf@tl @t2 @price].city)*
from city[@name="a"].(flight#cl.c2[@day="monday"].city)*
where next(flight)/@t1 - previous(flight)/@t2 > 0/00.30
and last(city)/@name="b";

<flight t1="5.30" t2="5.50" price="2">
<flight t1="7.00" t2="11.00" price="7">
<city name="B"/>

</flight>

</city>

<[flight>

<flight t1="5.10" t2="12.10" price="11">

<city name="B“/>

</flight>



Select the most cheap path (tree)

select city*
from city[@name="a"].(flight#cl:c2.city)*
where next(flight)/@t1 - previous(flight)/@t2 > 0/00.30
and last(city)/@name="b"
and sum(@yprice) =
select min(sum(@yprice))
from city[@name="a"].(flight#cl1:c2.city)*
where next(flight)/@t1 - previous(flight)/@t2 > 0/00.30
and last(city)/@name="b";

</city>
<[city>



Select the most cheap path (list)

select town
from city town,
cityf@name="a"].(flight#c1:c2.town)*
where next(flight)/@t1 - previous(flight)/@t2 > 0/00.30
and last(city)/@name="p*"
and sum(@yprice) =
select min(sum(@price))
from city[@name="a"].(flight#cl:c2.city)*
where next(flight)/@t1 - previous(flight)/@t2 > 0/00.30
and last(city)/@name="b";

<town name=“D"‘/>
<town name="“B“/>



Select cost of most cheap path

select sum(@price) as @cost
from city[@name="a"].(flight#cl:c2.city)*
where next(flight)/@t1 - previous(flight)/@t2 > 0/00.30
and last(city)/@name="b"
and sum(@yprice) =
select min(sum(@yprice))
from city[@name="a"].(flight#cl1:c2.city)*
where next(flight)/@t1 - previous(flight)/@t2 > 0/00.30
and last(city)/@name="b";

<flight cost="8"/>



Select the less bumpy path

select town
from city town,
cityf@name="a"].(flight#c1:c2.town)*
where next(flight)/@t1 - previous(flight)/@t2 > 0/00.30
and last(city)/@name="p*"
and sum(@t2-@tl) =
select min(sum(@t2-@1t1))
from cityJ@name="a"].(flight#cl:c2.city)*
where next(flight)/@t1 - previous(flight)/@t2 > 0/00.30
and last(city)/@name="b";

<town name="“H"‘/>



Select the less boring path

select town
from city town,
cityf@name="a"].(flight#c1:c2.town)*
where next(flight)/@1t1 - previous(flight)/@t2 > 0/00.30
and last(city)/@name="p*"
and sum(next(flight)/@1t1 - previous(flight)/@12) =
select min(sum(next(flight)/@t1 - previous(flight)/@t2)
from city[@name="a"].(flight#cl:c2.city)*
where next(flight)/@t1 - previous(flight)/@t2 > 0/00.30
and last(city)/@name="b";

<town name="J“/>
<town name="“K"“/>



Visit all cities

select (flightf@tl @t2 @price].city)*

from cityj@name="a"].(flight#cl:.c2.cityj@name as @n])*

where first(flight)/ @day="monday"
and last(flight)/ @day="friday"
and @n~("b", "c", "d", "a")
and next(flight)/@t1 —
previous(flight)/@t2 > 0/00.30
and last(city)/@name="a"
and last(city)/!=9

<flight t1="5.30" t2="5.50" price="2">
<city n="C">
<flight t1="7.00" t2="11.00" price="7">
<city n=*D">
<flight t1="12.00" t2="13.20" price="4">
<city n="B*>
<flight t1="14.00" t2="15.10" price="4">
<city n="A"/>
<[flight>
</city>
</flight>
</city>
<[flight>
</city>
<[flight>
<flight t1="5.10" t2="12.10" price="11">

<city n="A"/>

</flight>



Find shortest path

<point id="3">
<point id="4">

<point id="11/>

</point>
</point>

update point set @moment=null;
update tab#from.point.(bond#pl1:p2.point[@moment=null])*.tab#to
set @moment=!;
if tab#to.point/@moment is not null then
select point.(point)*
from tab#from.point.(bond#pl:p2.pointf@moment=!])*.tab#to;
else select ‘<p>Pass does not exist</p>’;
end if;



Find weighted shortest path

<point id="3">
<point id="4*>

<point id="11"/>

</point>
</point>

update point set @moment=null, @total=null;
update tab#from.point.(bond#pl:p2.pointf@moment=null or @total>../../@total+./@weight])*.tab#to
set @moment=!, @total=../../@total+./@weight;
If tab#to.point/@moment is not null then
select point.(point)*
from tab#from.point.(bond#pl:p2.pointf@moment=! and @total=../../@total+./@weight])*.tab#to;
else select ‘<p>Pass does not exist</p>’;
end if;



Appendix E




process by SQL/XLang




Update in tree

update p/g/v.w*.z* set @w1l=5, @z1=10;
update p/g/v.w*.z* (@wl=5, @z1) select 5, 10;

Sub-tree like field

update p/q seta.* =<k kl=3><m ml=4></k>;
update p/q set a.b.c = <k k1=3><m ml=4></k>;
update p/q seta.* = (select* fromk.m.n);
update p/gq set a.b.c = (select * from k.m.n);



Partly deleting of tree

delete b, d from p/g/a.b.c.d;
delete b from p/g/a.*;

delete b.* from p/g/a.b.c.d;
delete * from p/g/a.b.c.d;

delete a.b.c.d from p/qg/*;

delete a.b*.c*.d from p/g/*;



Manually insert tree: Set

<a data=12.3> id | data
<b data=23.4/> 10 | 12.3
<b data=34.5/> bt
id Ink data
<b data=45.6/> 100 | 10 | 234
<[a> 101 | 10 | 345
103 | 10 | 45.6




Manually insert tree: Relay-race

<a data=12.3> id | Ink | data
<b data=23.4/> 10 | 100 | 12.3
</a> by
_ id | dat
100 | 23.4




Manually insert tree: List

data=1.1>

data=21.1/>
data=21.2/>
data=21.3/>

data=1.2>

data=22.1/>
data=22.2/>
data=22.3/>

id ref Ink | data

11 12 1 11

12 null 4 1.2

N
id ref | data
1 2 211
2 3 21.2
3 null | 21.3
4 5 221
5 6 22.2
6 null | 22.3
b




Manually

<a#tref data=12.3>
<b data=23.4/>
<bh data=34.5/>

<h data=45.6/>
<[a>

- Determination

<a data=12.3>
<b#lnk data=23.4/>
<b#Ink data=34.5/>

<b#Ink data=45.6/>
<[a>



Manually into content: Set

Insert into tab (@data, @ @) values (88,
<a data=12.3>
<b data=23.4/>

tab
<b data=34.5/> S
<b data=45.6/> 1| 88
</a> a 1t
id ref | data
); 10 1 | 123

id Ink [ data
100 10 234
101 10 34.5
103 10 45.6




Manually into content: Relay-race

Insert into tab (@data, @ @) values (88,
<a data=12.3>

<b data=23.4/>
<[a>

tab
); id | ref | data
1 10 88
ay

id Ink data
10 100 | 12.3
by

id data
100 | 234




Manually into content: List

insert into tab (@data, @ @) values (88,

<a data=1.1 >
<b data=21.1/>
<b data=21.2/>
<b data=21.3/>
</a>

<a data=1.2 >
<b data=22.1/>
<b data=22.2/>
<b data=22.3/>
</a>

);

tab

id Ink | data
1 11 88
it ref Ink | data
11 12 1 11
12 null 4 1.2
o
b id ref | data
1 2 211
2 3 21.2
3 null | 21.3
4 5 22.1
5 6 22.2
6 null | 22.3




Set: determination

Insert into tab (@ @) values (
<a#refl data=12.3>
<b#Ink1l data=23.4/>
<b#Ink1l data=34.5/>

<b#lnk1l data=45.6/>
<[a>

);

tab
id | data
1| 123
a / \
id refl ref2 | data
10 1 null | 12.3
b /N
id Ink1 | Ink2 | data
100 10 null | 23.4
101 10 null | 34.5
103 10 null | 45.6




Relay-race: Determination

insert into tab#refl (@ @) values (
<a#lnkl data=12.3>
<b data=23.4/>

</a> tab

)’ id | refL | ref2
1 10 null
o

id Ink1 | Ink2 | data

10 100 null | 12.3

b
id data

100 | 23.4




Insert into tab (@ @) values (

<a$refl
<b$ref3
<b$ref3
<b$ref3
</a>
<a$refl
<b$ref3
<b$ref3
<b$ref3
</a>

);

List: Determination

data=1.1 >
data=21.1/>
data=21.2/>
data=21.3/>

data=1.2 >
data=22.1/>
data=22.2/>
data=22.3/>

tab

Ink

11

it refl | ref2 Ink | data

11 12 null 1 1.1

12 null null 4 1.2

B

b itl ref3 | ref4 | data

1 2 null | 21.1
2 3 null | 21.2
3 null | null | 21.3
4 5 null | 22.1
5 6 null | 22.2
6 null | null | 22.3

-




Update=delete+insert

update tab set @data=88, @@ = <a data=12.3>...</a>;
update tab set @data=88, @ @ = <a#refl data=12.3>...</a>;
update tab set @data=88, @ @ = <a$refl data=12.3>...</a>;



Appendix F




Implementation




Isolated DBMS & simple client:
Requirements

« database does not store login of other database
(to not give foreign login at crack)

e database does not edit (update, insert, delete) other
database (that temporaty access to other database,
got at crack, can't destroy other database)

e database does not get data from other database,
If it’s possible (that data from other database not
become accessable too at crack)

o client does not know SQL
(it can’t simplify or decompose SQL)



Isolated DBMS & simple client:
Decision

We must propose XML-commands, sending from
DBMS to client, which force client to make simple
(string) transformation of SQL, remained in client
stack, and so limited transformation, that new SQL

can harm only for asking DBMS (instead for other
DBMS-es).

<?ry?>
<?finish?>
<?1v?>
<?reader?>



Participation of user

User types only first (1) request, all next
parcels are sent by client and DBMS-es
automatically, independently of user.

one

-~ other
database Ly O

database

client



Select distributed union (dU)

. select * from all:tab; Bag
Baribute
. select * from s:tab; 2 <?ry addr=site.com ?>
<?ry addr=data.net ?>
. select * from tab <?ry addr=store.org ?>
_ <tab id=3 datal=12.3 data2=aaa>
union <tab id=7 datal=23.4 data2=bbb>
<tab id=10 datal=34.5 data2=ccc>
select * from db1:tab; <tab id=25 datal=45.6 data2=ddd>
. connect addr=site.com; default nicked
database database

select * from %you:tab;
connect addr=data.net;
select * from %you:tab; 1 3
connect addr=store.org;

select * from %you:tab; .
client

#184, #187




Insert/update/delete dU

1. insert into all:tab values (3, 5); 2. <?ry addr=site.com ?>
. . ?ry addr=data.net ?
Insertinto  s:tab values (3, 5); Zf,g deizs;?e_n;g ;
1. insert into dbl1:tab values (3, 5); 2. <?ry addr=site.com ?>
default nicked
database database

3. connect addr=site.com,;
Insert into %you:tab values (3,5); 4
connect addr=data.net; 1 ’ 3
Insert into %you:tab values (3,5);
connect addr=store.org;

Insert into %you:tab values (3,5); client



=

ok

Search

default
database

select all:func() limit 1;
<?ry addr=site.com ?>
<?ry addr=data.net 7>
<?ry addr=store.org ?>
connect addr=site.com,;

select %you:func();
connect addr=data.net;

select %you:func();
connect addr=store.org;

select %you:func();
<tab datal=12.3 data2=aaa>
cancel;

client

nicked
, databases



Ambiguity of ckFK for Set

t

id | data
10 | 12.3
fA
P id Ink | data
100 | 1Q | 23.4
101 | 10 | 345
default 103 | 10 | 45.6
database
nicked
database Pl g Ink | data
100 | 10 | 23.4
101 | 10 | 345
103 | 10 | 45.6

1. select * from t.7%;

1. insert into (@ @) values (<p><g/></p>);
1. update t set p/q/r/@fld=5;

1. delete * from t/p/q;

2. <?res code=3 ?>

default
database
db1
Pllig | ink |daa| ! Pl ia | ik | data
100 | 10 | 234 | 100 | 10 | 234
101 | 10 |345]| | 101 | 10 | 345
103 | 10 |456| | 103 | 10 | 45.6




Constraint also does not work

default
database

nicked
database

id | data
10 | 12.3
fA
id Ink | data
100 | 14 23.4
101 | 14 34.5
103 | 1 45.6
id Ink | data
100 | 10 | 234
101 | 10 | 345
103 | 10 | 45.6

2. <?res code=4 ?>

1. create table dbl:p (
id num,
Ink num references default:t(id)
on delete cascade,
-- on update cascade
-- on update set null

data num
t id | data
default 10 | 12.3
database
dbl

©
5

Pl ia | ik | data

Ink data
100 | 10 | 234 i 100 | 10 | 234

101 10 | 345 101 10 | 345
103 10 | 45.6 : 103 10 | 456




Select cFK of Relay-race and vFK

a id Ink data
default 10 | 100 | 123 1. select * from a.*;
database
R OOEEELEEEEES l ------------- 2. <?finish addr=site.com
nicked ques=“select * from b.* where @b2="
database Oy T dom markeml 7=
100 | 234 <a al=3 a2=23.4> <? m1l 453 ?> </a>
<a al=7 a2=23.4><? ml 748 7> </a>
<a al=10 a2=34.5> <? ml 295 7> </a>
<a al=25a2=45.6><? ml 817 7> </a>
default nicked
database database 3. connect addr=site.com:;

select * from b.* where @b2=453;

) A select * from b.* where @b2=748;

1 3 select * from b.* where @b2=295;
I select * from b.* where @b2=817;

client



Sel/ms/upd/del via cFK:Relay-race

i q default nicked
I ata database database
default 10 | 100 | 12.3
database
nicke_o_l _________________________________
database d 1 | data
100 | 23.4

el e

W ww w

client
. select %db1:b/c/d/e where @b1=3 and @d1=5;
.Insertinto  %dbl:b/c/d/e values (10,20) where @b1=3 and @d1=5;
. Update %db1:a set b/c/d/e/@el=5 where @b1=3 and @d1=5;
. delete * from %db1:b/c/d/e where @b1=3 and @d1=5;
2. <?ry shift="b/c” addr=site.com ?>
. Select %you:d/e where @b1=3 and @d1=5;
. Insert into %you:d/e values (10,20) where @b1=3 and @d1=5;
. Update d set e/@el=5 where @b1=3 and @d1=5;
. delete * from d/e where @b1=3 and @d1=5;
1. ... where @d1=5;

3. ... where @d1=5;



Ok wWNE

Insert Relay-race: fractal

default nicked default
database database database dbl
\
2 db2
5 3 4
6 //
74// db3

client client

Insert into a values <a> <b><c><d></d></c></b> </a>;

<?iiv place="4" addr=nicked.com ?>

insert into b values <b><c><d></d></c></b>;

<?res code=0 pk=100 ?> <I-- OK -->
insert into a values <a><? b 100 ?></a>; -- from stack
<?res code=0 pk=10 ?> <I-- OK -->




=

o 0 bk

Insert Relay-race: neighbour

default nicked default
database database database dbl
\
2 db2
5 3 4
6
db3

client client

insert into a values <a> <b></b> <c></c> <d></d> </a>;

<?iiv place="“4" addr=site.com ?>

<?iiv place="11" addr=data.net ?>

<?iiv place="18" addr=store.org ?>

insert into b values <b></b>;

Insert into ¢ values <c></c>;

iInsert into d values <d></d>;

<?res code=0 pk=100 ?> <?res code=0 pk=200 ?> <?res code=0 pk=300 ?>
insert into a values <a><? b 100 ?><? ¢ 200 ?><? d 300 ?></a>;

<?res code=0 pk=10 ?>




Client asks user necessary logins

]

Server W, Site. com

hessage db1 informs you

Marne Server wanewd. data. net

Fassword Message db2 informs you

. Remember ¢

Marne

FPaszword Server wrwy, store.org

hessage db3 informs you

Marne

Fassward
Server v place ws

. Remember passwaord

hessage dbd informs you

Marne

Password

. Remember passwaord




Select distributed joining (dJ)

default nicked default
database database database
client client
1. select * from all:tab as ta, all:tab as tb where ta/@t1= tb/@12;
2. <?reader addr=default.edu ?>
<?store nick=dbl addr=nicked.com ?>
<?/reader?>

3. ticket default.edu
template select * from all:tab as ta, all:tab as tb where ta/@t1= tb/@12;

4, <?res code=0 ticket=xbwid ?>
5. upon db1=xbwid
select * from all:tab as ta, all:tab as tb where ta/@t1= th/@12;
6. select ... -- particular ‘select’
7. <tab t1=88 t2=99 data=12.3> <!I-- particular data -->
8. <ta datal=3 data2=12.3> <l-- final data -->



Ticket

Ticket i1s temporary Username/Password, which

only for ‘select’ operations

only for concrete address of reader

has timeout to connect

auto-removed after disconnect (disposable)
disconnected and auto-removed at first ‘select’,
not derived from

under privileges of asking login (some records
will be invisible like for asking login — slide #64)

ticket reader.com <?res code=0 ticket=xbwid ?>
template



Insert/update/delete dJ

1. insertinto x values (1, 2, 3);

2. dbl:a, db2:b, db3:c"?>
default
database
Xl
2. <7?res code=5 ?>

client

Insertion, updating, deleting of Distributed Joining
are forbidden, because default DBMS must tell
definition of view and can deceive about names of
tables and fields, and condition of joining



Select distributed
Intersection or exception

(dl, dE)

Like select dJ:

1.
2.

o bk

~N o

select * from tab intersect select select * from db1:tab;
<?reader addr=default.edu ?>

<?store nick=dbl addr=nicked.com ?>
<?/reader?>
ticket default.edu

template select * from tab intersect select select * from db1:tab;
<?res code=0 ticket=xbwid ?>
upon db1=xbwid

select * from tab intersect select select * from db1:tab;
select ... -- particular ‘select’
<tab t1=88 t2=99 data=12.3> <!I-- particular data -->
<ta datal=3 data2=12.3> <l-- final data -->



Communication service Iinfo

select/insert/update/delete

select

insert

Insert/update/delete

insert ... values (
... <?tab 100 ?> ..

);
Kag “more”

<?ry shift="b/c” addr=more.com ?>
<?res code=3 ?>
<?cancel ?>

<?finish addr=more.com ques="select ...” mark=m1 ?>
<a> <? ml 453 7> </a>

<?reader addr=default.edu ?>
<?store nick=dbl addr=nicked.com ?>
<?/reader?>

Bag “more”
<?liv place="5" addr=nicked.com ?>

<?res code=0 pk=10 ?>
<?res code=5 ?>

<?res code=0 pk=10 ?>

Baribute
Bag



Modeller

one database other database

id 10
Ink 100 o : id 100

data | 12.3 E data | 23.4




First item of input and output

» word (insert, grant, etc)
Sqgl.exe ‘tag (<tag attr=val> ) DBMS

* bag ( <?bag barib=val?>)
keyboard

e tag or kag
<html|> Usage of :
<?xml?> browser trigger
<ldoctype> | via CORBA

screen < select ...;
* bag
screen <




Session & NID

default nhicked default
database database database
sessionl session?2
(same user) (same user)

Disconnect

default nicked
database databases

disconnect

client



replication




=

o B

~N o

Insert-select-1

default ~ nicked
database \/7/ database
client

Insert into tab select * from db1:tab;
<?reader addr=default.edu ?>

<?store nick=db1 addr=nicked.com ?>
<?/reader?>
ticket default.edu

template insert into tab select * from db1:tab;
<?res code=0 ticket=xbwid ?>
upon dbl=xbwid

Insert into tab select * from db1:tab;
select ...
<tab t1=88 t2=99 data=12.3>
<?res code=0 done=15 ?>



Insert-select-2: reason of ‘YOU’

default _ ‘ nicked
database © 4~ / database

Y,

client

1. insert into db1:tab select * from tab;
2. <?res code=0 ticket=xbwid ?>
<?ry addr=nicked.com ?>
3. upon default=xbwid
insert into %you:tab select * from tab;
4, select ...
5. <tab t1=88 t2=99 data=12.3>

<?res code=0 done=15 ?>

o



Update-select

default . ~ hicked default db1
database \ —6  database database b2
\E\ / db3
4
client client
1. update tab set @fld= (select @al from dbl:a);
2. <?reader addr=default.edu ?>
<?store nick=dbl addr=nicked.com ?>
<?/reader?>
3. ticket default.edu
template update tab set @fld= (select @al from dbl:a);
4. <?res code=0 ticket=xbwid ?>
5. upon db=xbwid
update tab set @fld= (select @al from dbl:a);
6. select ... -- particular ‘select’
7. <a al=88 > <!I-- particular data -->

8. <?res code=0 done=15 ?>



All-to-all and its traffic

1. insert into %all:tab select * from %all:tab;
2. <?reader addr=default.edu ?>

<?store nick=db1l addr=site.com ?>
<?store nick=db2 addr=data.net ?>
<?store nick=db3 addr=store.org ?> 1

<?/reader?>

<?reader addr=site.com ?>
<2ticket it=ccc 2> store.org \ data.net
<?store nick=db2 addr=data.net ?>
<?store nick=db3 addr=store.orqg ?>

<?/reader?>

<?reader addr=data.net 7>
<?store nick=db1l addr=site.com ?>
<?ticket it=nnn ?>
<?store nick=db3 addr=store.org ?>

<?/reader?>

<?reader addr=store.org ?>
<?store nick=db1 addr=site.com ?>
<?store nick=db2 addr=data.net ?>
<?ticket it=000 7>

<?/reader?>

default.edu site.com

client

3. connect data.net;
ticket site.com
template insert into %all:tab
select * from %all:tab;
connect store.org;
ticket site.com
template insert into %all:tab
select * from %all:tab;



Reason of restriction of ‘YOU’

<?res ticket=222 ?><?res ticket=333 ?> .
default.edu site.com

. upon dbl=  and db2= and db3=
insert into %you:tab select * from %all:tab;

upon default=ccc and db2=222 and db3=333 *
insert into %you:tab select * from %all:tab;
upon dbl=  and default=nnn and db3= store.org data.net
insert into %you:tab select * from %all:tab; %
upon db1= and db2= and default=000 client
insert into %you:tab select * from %all:tab;
. Select...: select...: select...;
. <tab tl=t2= data= > default.edu +—2:581€t_, qita com

| 4

<tab tl= t2= data= > M 7. <tab> AL

<tab tl= t2= data= >

\ALy \a

4
store.org > data.net




NID: whole <?ry?>, <?reader?>

select @fld, %% from all:a/b/tab;

insertinto  all:a/b/tab (@d, @s) values (10, %%);
update all:a/b/tab set @s=%%;

delete * from all:a/lb  where @s=%%:

<?ry shift=b/c addr=site.com nid=1 ?>
<?ry shift=b/c addr=data.net nid=2 ?>
<?ry shift=b/c addr=store.org nid=3 ?>

insert into 1%all:tab (d,s) select d,%% from s%all:tab where 1%all:%%=s%all:%% +1,

<?reader addr=reader.com ?>
<?store nick=db addr=library.com ?>
<?ticket it=ccc ?>
<?sys nick=dbl addr=site.com nid=1 ?>
<?sys nick=db2 addr=data.net nid=2 ?>
<?sys nick=db3 addr=store.org nid=3 ?>
<?/reader?>



Sub-array

insert into 1%all:t ( @fld )

select sum( @arr|[ 1%all:%% | ) from %all:tab;

select @arr[1] from tab;

select @arr[1] from tab;

select @arr[1] from tab;
<tab arr[1]=5 >

<tab arr[1]=7 >
<tab arr[1]=8 >

select @arr[ 1=2:6:2, 2:1:2 | from t;
select @arr[ 2:6:2, 2:6:2 | from t;
select @arr|[ (1,6,4),(2,3) | from t;
select@arr[ 1 , : |]fromt;

<tarr 1=2:6:2, 2:1:12]="123456" >

<t arr|

2:6:2,2:6:121="123045006” >

<tarr[ (1,6,4),(2,3)]="032000">

<t arr|

1

: |="000000">



DBMS saves BLOB

d2

3652

receiving

data.net/7254843

null

notgot

<d\d1=4 d2="3652"/>
<d\g1=5 d2="receiving”/>

insert
select @d1,
from dbl:d:

d d1 d2
4 92648
5 notgot
7 | data.net/7254843
8 null
9 notgot

own number



BLOB as array of bytes: Reget

d

dl d2
S 3652 . |
7 receivin insert into d
- select @d1, @d?2
8 | data.net/7254843 o dbld:
9 null ,

|
DBI\/I%-receiver

Reget’s Saments: /
1= , select @d2[1000:]
<d d2[1000:]=“3652"/> PO

<?file attr="d2[1000:]" _
value=“3652" where number(@d2)=3652;

size="3">udG</?file>




Possible values of BLOB-field

« BLOB itself

* ‘receiving’

e ‘data.net/7254843’ (and got bytes ‘1-100, 472-600" implicitly)
download

e ‘notgot’

 ‘null’

Upgrading of Sqgl.exe

Sqgl.exe must be capable to play BLOB
according to its filetype
(specified in the beginning of BLOB)



DBMS simulates client

default hicked
database databases

database, which knows logins of other databases
#161



Appendix G




technical guestions




Triggers & break of connection

savewhole; -- by default savepart;
<a data=12.3> <a data=12.3>
<b data=23.4> <b data=23.4>
<c data=56.7/> <c data=56.7/>
<c data=67.8/> <c data=67.8/>
</b> </b>
<b data=34.5> <b data=34.5>
+<—— preakdown ——
<c data=78.9/> <c data=78.9/>
<c data=89.1/> <c data=89.1/>
</b> </b>
<b data=45.6> <b data=45.6>
<c data=91.2/> <c data=91.2/>
</b> </b>
</a> </a>
-- nothing is saved --‘a’, two ‘b’, two ‘c’

-- ‘</a>’ Is necessary -- are saved



Non-BLOB & break of connection

timeout;

timein;
insert into a
select *
from dbl:a.*

repeat

Insert into a

select *

from dbl:a.*

where dbl.a/@pk<>a/@pk
until TIMEOUT='false’;



Update-select for BLOB

update figurel set texture=(select texture from figure2);



@href & @src instead of filepath

slide #205

create table a (al director, a2 director);
Insertinto  a values (‘www.com’, ‘www.com/folder/doc.htm’);

select * from a/@al;

select * from a/@al/*;

select * from a/@al/filenamel.htm/filename2.htm;
select * from a/@al/filenamel.him/filename2.htm/*;

select * from a/@a2;

select * from a/@a2/*;

select * from a/@al/filename3.htm/filename4.htm;
select * from a/@al/filename3.htm/filename4.htm/*;



Future

(related to computer20.euro.ru
“new OS")




PseudoNym Server

<pns pseudonym="filesystem" execute="C:/Apache/Apache.exe"/>
<pns pseudonym="storage" execute="C:/FTP/ftp.exe"/>
<pns pseudonym="chernobyl" execute="C:/Interbase/Interbase.exe stat.data"/>

<pns pseudonym="goods" execute="C:/Postgres/Postgres.exe goods.data"/>
<pns pseudonym="browser" execute="C:/Opera/opera.exe"/>
<pns pseudonym="mail" execute="C:/sendmail/sendmail.exe"/>

<pns pseudonym="script" execute="C:/scripts/my_program.exe"/>



Address, master, pseudonym

connect address=remote.bz user=rothschild pwd=ncwhif;

create nick fs address=site.com

create nick email address=site.com

create nick dbl address=www.ws
alter nick dbl address=site.com

master=tomson pseudonym=filesystem;

master=tomson pseudonym=mail;

master=johnson pseudonyms=script;
master=tomson pseudonym=chernobyi;



Malilbox I1s database

inbox
id sa su subject body datatime
8 | johnson.com | johnson ow David, ... 08.04.01/09.14

sent

attach

letter [ filename lob

8 calc.xls NCiw6N7

1 card.doc | Y29udGk

5 data.bin ud9iw625

7 set.bin IW39c20
outbox ‘_““‘\\\\\ignk
id ra ru subject body datatime
1 | johnson.com | johnson | invitation | Hi, John, ... | 08.05.01/10.32




Read letters

select *
from email:inbox
where @datetime>08.04.01/0;

<inbox sa=“johnson.com” su=“johnson”
subject="ow” body="David, ..."/>
<attach filename="“calc.xIs” lob="471"/>
</inbox>
<?file attr="lob" value="471“>nCiwbN7</?flle>

Send letters

insert into email:inbox
select * from outbox:;



Filesystem Is database

Folderl
name read

size | datatime | archived hidden | system [ dictionarized mass | content
(PK) only

%

—

- I
Folderll Folderl2 FolderlN




Read files

select @name, @mass[1:1000]
from fs:folderl/folderll

where @name "zzz", <folderll name="azzzk” mass[1:100]="326"/>

<folderll name="“zzzf" mass[1:100]="471"/>
<?file attr="mass[1:100]" value=“326">Y29udGk</?file>
<?file attr="mass[1:100]" value="“471">nCiw6N|</?file>

Write files

insert into fs:folderl/folderll values
<any name=“azzzk” mass[1:100]="326"/>
<any name=“zzzf” mass[1:100]="“471"/>
<?file attr="mass[1:100]" value=“326">Y29udGk</?file>
<?file attr="mass[1:100]" value="“471">nCiw6Nj</?file>



Read xml-, htm-, bxml-elements

select @mass/tag/@fld
from fs:folderl/folderll

where @name "zzz":
<tag fld="5555555"/>

<tag fld="7777777"/>



cFK to arbitrary database

connect address=www.remote.bz user=Rothschild pwd=ncwhif;
create table a (

al string references fs:folderl/folderll(@mass),

a2 number references email:;junk(@id),

a3 number references dbl:b(@b3/k/m/@m1l)

);



SQL5 as preferable protocol

* necessity to unify protocols

(HTTP, FTP, SMTP/POP3, X11, etc)
e redundacy of HTTP between TCP and SQL5



