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1. Query Language

1.1 SELECT Statement

The select statement is used to query the database and retrieve one or more types of objects in the
database.

FROM type_list
SELECT * | selection_list

[WHERE where conditiof

[GROUP BY group expressidn

[ORDER BY order_expressidn

[LIMIT limit_expressioh

[OFFSET offset_expression

[DEPTH depth expressidn

type_list
typereference

1 specify the type object to be selected
T F2NJ SEFYLX S | Used WTarf@EG O2dA R 65 W

type
name
1 avalid type in the database
reference
name

9 areference for a type
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selection_list
selection_list_elemerff selection_list_elemeit

contains the attributes that need to be selected from the type

All attributes can be selected by usingi KS a&8yo2f WY
Specific attributes can be given by using a comma seperated list
FROM Object o SELECT o.Name, o.Age A will return the Attributes
FROM Object o SELECT * A will return everything

=A =4 =4 4 A

selection_list_element
selection_source aliasopt

1 A selectiodist element is one part of the selection list
9 It can be aggregated using an aggregate function and
9 It can be followed by an optional alias

selection_source

aggregate| func_call| reference.id
9 anselection_source could be an aggregate a function call or a simple i

id
identifier.identifier[, identifier.identifie
 anidis composed by an identifier a dot and a second identifier - or a list of them
f anidcouldbe 65t . AioA&IFriends t+ | CAR
identifier
name
9 anidentification name, for example the name of an type and an object attribute
f User.Nameisanid of two identifierd F2NJ 'y FGONRO6dzGSY,I YS Wbl YS
aggregate

aggregate_name aggregate_argumeny
9 an aggregate countains an aggregate name and an argument
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aggregate_name

= =

= =

COUNT | AVG | MIN | MAX | SUM
an aggregate can be a COUNT an AVG an MIN an MAX or a SUM
the COUNT count the elements

SONEesS
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F2NJ SEFYLXS AT | ' aSN) KI & oCOUNWRightsi Qi KSy A &

A 8Q

the AVG calculates the average of the given argument

for example one wants to know the average age of all friends of an User
WVGU.Friends.Age) Q

the sum argument calculates the sum

for example one wants to know the sum of the age of the users friends. This is calculated
0 eSUMU.Friends.Age) Q

with the min or max aggregate one can select the minimum or the maximum values of
the attribute specified by the argument

for example if one wants to know the least age: this can be selected by the statement:
WIIN(UFriends.Age) Q 2NJ AT @e2dz ¢l yd (2 1y2¢ GKS
WIAX(UFriends.Age) Q@

aggregate_argument

expression

expression

term

tuple

term | unary_expressioh binary_expression

id | string_literal| number| func_call| aggregate| tuple | tuple_set|

partial_select_statement

( expression_lisk

expression_list

expressior, expressioh

tuple_set

1

[ expression_lisk
IMPORTANT: the square brackets are not optional

partial_select_statement

( select statemeng

unary_expression

unary_operator term

unary_operator

NOT | ++ | - |~

Y I
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binary_expression
expressiorbinary _operator expression
9 A binary expression is an expression which takes two arguments and combines them
with a binary operator.

binary_operator
+]-1*1/1%|&|||"2]|=]>]|<]|>]<=]<>]|!=|!<]|!>| AND| OR | LIKE | NOT
LIKE | IN | NOTIN

func_call
function_namgq function_arguments
1 afunction call contains a function name followed by the function arguments in brackets

function_name

CONCAT | TOUPPER | MAXWEIGHT | SUBSTRING | TOP | CURRENTDATE

the concat concates the two arguments from the type string

for example if one wants to concate the name and the first name of an user by using the
j dzS CIBNCAT (U.FirstName,U.Name)Q

9 the TOUPPER function makes the characters of an given string argument to upper-case
letter

the CURRENTDATE gives the current time stamp

the TOP function gives a result the topmost results of an query

the function argument is an number an attribute

the SUBSTRING return an subtring of an given string value

the function needs three arguments the first is an string value the second is the start
position as number and the third is the length of the substring

 forexampleifp 5 O0AOt . AT A QO hpKS$ - BUBRRING® Name, 1,3)Q

1
1

=A =4 =4 =4 =9

ATt HOR dINGS W! - 29LDI ¢ TFTdzyOilAz2y NBGdNYy&E GKS

function_arguments
expression_list

aliasopt
EMPTY | AS aliasopt_name
1 analiasopt can be empty or an expression which starts with the keyword AS followed by
an name
T T2 NJ SHINSSAS Nawer Wam®@ A a G KBNam A& F2N W

aliasopt_name
name| string_literal
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where_condition
EMPTY | WHERE expression

9 KWHERE O2YyRAGAZ2YZIZ AT 3IABSYys AyOfdzRSa GKS 02
be selected

| for example the existing users are Burns, Crowley, Simpson I Y R (i K ROMdZSeNE W
5 3%, %#4 54t . AT A 7(%2% 5% .6MTA "NIPBAENID GTE1{R dza
I G 0 NRamdi 3 Sinpsin W

group_expression
EMPTY | GROUP BY id_listhaving_condition

9 the group by expression groups the result of the query by the given attribute
T F2NJ SEFYLX S (KS F2tt26Ay3 |jdebrid® 3INR dzLJA (G KS
WROM User U SELECT U.Name, COUNTY.Age) GROUP BY U.Nang&

having_condition
EMPTY | HAVING expression

9 the having condition references the attributes which are selected in the group
expression
9 the result contains the attributes which satisfy the given

condition / expression
WROM User U SELECT U.Name, COUNTY.Age) GROUP BY U.Namé&lAVING
COUNT(U.Age) >3Q

id_list

reference.id [, reference.id]

f A& | &aAYLXS AR 2NJI fAad 2F ARQA
order_expression
EMPTY | ORDER BY order_attribute list order_attribute direction

9 the order expression returns the result in an sorted order
T F2NJ SEI YLX S (i KSFROB 8serfUBELEGT UiNere, U ARS ASE W
pThe AgeR ORDERBY U.Name The AgeRQ A a4 &2NI SRnam& GKS | GON

order_attribute_list

reference.id | string_literal
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order_attribute_direction
EMPTY | ASC | DESC

9 if the query has an given order_expression you can give a sorting direction
9 the results either sorted ascend with the keyword ASC or descend with the keyword

DESC
limit_expression
EMPTY | LIMIT number

9 the limit expression returns only the given number of objects
T ¥F2NJ SEIFIYLX S wCwha ! &a8SNJ! {9[9/¢ ! &obl YS

offset_ expression

EMPTY | OFFSET number

9 if an offset is set then the result contains the objects starting with the given number
9 ¥F2NJ SEFYLX S WwCwha ! aSNJ ! { 9] 8dtaftingwithbhe Y S
third result

depth_expr
EMPTY | DEPTH number

9 set the ressolution depth for an result

T F2NJ SEIFYLXS AF GKS RSLIK Aa asSd G2 w
object, then you get the friends of the friends A WCwha | & SNJ ! {

9 Default-Depthissetto 0

[ Lal

hccq
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1.2 INSERT Statement

The insert statement is used to create new instances of objects and fill the attribute with new values.
INSERT INTO identifier insert_expression

9 aninsert statement contains an identifier and an insert_expression

T F2NJ SEI YLX)S 30H 1)dzUNE 5WOAO 6!, 5%3s5. Al A7 R3EI POT 1
GEOOO. Al A" R(T 1 AGRIONBCAISRi MR $6 dASNI 262800 vy
FirstName and Age

T

insert_expression
EMPTY | VALUES ( assign_valug, assign_valug)
9 aninsert expression contains an assign value or a comma separated list of values
assign_value

identifier= expression

| identifier= SETREF tuple

| identifier= dbobject _list

| identifier= dbobject set

dbobject_list

LISTOF tuple_list
dbobject_set

SETOF tuple_list
tuple_list

( expressiortist_propertied,expressioist_propertie$)

list_properties
EMPTY | : (list_property weighted
list_property_weighted

WEIGHTED | WEIGHTED = number



10 ] Query Language Syntax Documentation SO mes

Research & Development
2.3 UPDATE Statement
The update statement set the according attribute(s) of a specified object or object list to a given value.
UPDATE identifier SET ( update_attr element,[, update_attr element)where cond

9 for example, to update the age of the users with the name SIMPSON:
B0$! 4% 50A0 3%4 5! CA” toys 7 ( %R requlde@geof i A” R3) - 0
users with the name SIMPSON is set to 39

update_attr_element
assign_list| remove_list| update_list

9 anupdate_attr_list contains an assign_list or a remove_list or an update_list. It is also possible to
have an assign_list and a remove_list or an update_list

remove_list
REMOVE ATTRIBUTES ( identifier_list)
9 removes attribute(s) of an object
identifier_list

identifier [, identifier]

update_list
add_to_list_updatd remove_from_list_update

1 the update list can update an attribute list or remove an attribute list

1 for example a list attribute could be a list of friends the following statement update the list of
friends
WPDATE User SET (ADD TO Friends SETOF (Name ='Marge)) Q
WPDATE User SET (REMOVE FROM Friends (Name ='Barney')) Q

add_to_list_update

ADD TO identifierdbobject_list| ADD TO identifierdbobject_set

remove_from_list_update

REMOVE FROM identifiertuple
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1.4 DROP TYPE Statement
The drop type statement removes a previously created object-scheme and all its attributes.
DROP TYPE identifier

T F2NJ SEFYLX S 2yS gUsefd¥ &2 RIFIDREPKEREIBRIS W
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1.5 DROP INDEX Statement
The drop index statement drops the index from an attribute of an object.

FROM id DROP INDEX identifier edition_expr

| for example to drop the name index of theuser2 6 2SO0l 2y S
User DROP INDEX IDX_Namg

edition_expr
EMPTY | EDITION identifier

9 if an edition for an index is given then this index is droped

SONEesS

Research & Development

Oy R2FROMA &

-

oe

l.:
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1.6 TRUNCATE Statement

The truncate statement removes all data and all indices from an given and existing type.
TRUNCATE identifier

1 ARSYGATASNI Aa (GKSTRUNGASEGs® @RS f( NBY@ 062 NI $ E

A0Sa 2Fer®S 202800 W

e

K
y

> O
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1.7 DELETE Statement

The delete statement deletes data from an object specified by the where condition.
FROM type_ listDELETE [ EMPTY | id ] where cond

| deletes from one or more types optionally onecan I A @ SVHERE @®f | dz& S
that are affected by the deletion.
I forexample:

g2

SONEesS

Research & Development

@2/ - 50A0 $%, %4 % 7 ( W 8eletesthb dita R thd oBj€otR) with the

F G0 NNam®2( & $mel ® W
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1.8 SETTING Statement
The setting statement sets, removes or gets setting values. A database, a Database-Session or types
(including attributes) can have settings.

SETTING DB setting _expr| SESSION setting _expr
| TYPE identifier_listsetting _expr
| ATTRIBUTE id_listsetting _expr

9 with this statement you can set, remove or get a setting of the database database, the Database-
Session or the type or an attribute of an type

T F2NJ SEFYLX S AT DEPFER @Fy 0 & j20zS80BasingRiids théd blly & S
attributes of this type is resolved with this depth (Settings are inherited)
o AFT GKAA Aa aSDEPEY &0 0 NyINADWIHIES 42X & T2 N (K
o AT 2yS &Sl (KA EARTRNIASK S A W IFjpds B datitSsé 0 RE NW I f ¢

setting _expr

setting_set| setting_get| setting_remove
setting_set

SET ( string_literal= setting_valueg, setting_valuek)

T F2NJ SEFYLX S 2yS OFy &SiG GKS NBaz2f dzZiSEFYNGWY59¢t ¢ 1 Q
TYPEUSerSET 5 p $ %04 ( R” R RS

setting_values
DEFAULT | number| string_literal
setting_get
GET ( string_literal[, string_literal] )
T F2NJ SEI YLX S REPER O §i EASYIT (k&S MKS adlk G6SYSyi
8 %44) . 490% 50A0Q" %4 s5AKA$%04 (RS
setting_remove
REMOVE ( string_literal[, string_literal] )
 toremove a setting you can use the REMOVE command
T F2NJ SEFYLX S 2yS 46l yiaDEFFANESa @by HK SoBTTINES & T2 i}
490% 50A0 2%-/® %sp$%W04 (RS
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2.9 ALTER Statement

The alter type statement allows you add, rename and remove the attributes of a user-defined-type.

ALTER TYPE identifieralter _expr

T

one can add attributes, drop or rename them alternatively one can add or drop Backward-Edges
0 Backward-Edges are automatically generated edges which are available if an Edge is
pointing towards an object.
T F2NJ SEFYLX S 2yS 4lBNande® (02 |(IRKSr 02yo a3 SHGEINAY 3z0 BK & & i
bl , 4%2 490% 50A0 !'$$ !1442)X"54%3 5300ETC &. Al As

f thestatement ALTER TYPEUser5wht ! ¢¢wlL. ! ¢9{ O6Cbl YBNam@B Y2 @S a
FTNRY (KGser208B082WNBY20Ay 3 It S@OSyhbit { f & aLISOA
instances)

alter_expr

ADD ATTRIBUTES ( attr_definition[, attr _definition] )
| DROP ATTRIBUTES ( identifier_list)

| ADD BACKWARDEDGES ( backwardedges_ligt

| DROP BACKWARDEDGES ( identifier_list)

| RENAME ATTRIBUTE identifier TO identifier

| UNIQUE (identifier_lis)
| DROP UNIQUE

attr_definition
object_typeidentifier
object_type

identifier | LIST < identifierlist_properties

backwardedges_list

id list_propertieddentifier], id list_propertieddentifier]
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1.10 CREATE INDEX Statement
¢ KGREWTEINDE®X a il 0SYSyid ONBIFGSa +y AYyRSE 2F | 3IA@Sy

CREATE [ EMPTY | UNIQUE ] INDEX identifier[ EMPTY | EDITION identifier] ON identifier (
index_attribute_lis) [ EMPTY | INDEXTYPE identifier]

9 one can create an index by an identifier name followed by an optional edition name, the
attribute name and an optional index type
T OdzNNBy (if & 2PashiTable@K$ a dF D uzENDEXTYER & NNU VrkSS SWJ
T F2NJ SEYIFHLX S 2yS OFy ONBINaB® | 2 ¥ SHKkrpRBES @R NY G K6
statement:
WREATE INDEX IDX_Name EDITION firstEdition ON User (Us er.Name)
INDEXTYPE HashTable€

index_attribute_list

identifierorder attribute direction

[, identifierorder_attribute directiofh
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1.11 CREATE TYPE(S) Statement
CKB82%B! 4% 490 %R Y ¥ 2%!40% YASY0i%30Fy ONBFGS + (&8Lls 2N

CREATE TYPES bulk_type_list_ membef, bulk_type_list membér
| CREATE TYPE bulk type list_ member

 forexampleone Ol y ONB FUSEBQ 6 &1 edzISA Y43 CREASE TwBH- USeS YSy & W
ATTRIBUTES (String Name, String FName) Q

9 orsome simple types without additional attributes:

1 YREATE TYPES User, CarQ

bulk_type_list_member
identifier[ EMPTY | EXTENDS identifier]
[ EMPTY | ATTRIBUTES ( attr_definition) ]

[ EMPTY | BACKWARDEDGES ( backwardedges_ligt]

[ EMPTY | UNIQUE ( identifier_list) ]

9 abulk_type_list_ member can be an simple identifier optionally followed by the keyword
EXTENDS and an identifier name (Type Inheritance)

T F2NJ SEI' Yt S AT Espogee® NBH NG $ E HuseydSaz yiXK SO Hiye LES2 Wi K A
using the statement:
WREATE TYPE Employee EXTENDS User ATTRIBUTES (String newAttr) Q

9 the keyword UNIQUE assured that every attribute value is unique



