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- GNAT compiler
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- GNATprove
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- GNAT Programming Studio (GPS)
- GNATbench plugin of Eclipse
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procedure Increment
(X : in out Integer)

with Global => null, T—HKEF V)
Depends => (X => X), jD‘{&@ 0
Pre => X < Integer'Last, HEBE V)
Post => X = X'0ld + 1;
procedure Increment
(X : in out Integer)
is
begin —_—— — N — »,
X :=X + 1; RTEBIS-—HINCE @

end Increment;

Ada 2012 OEFERZTTTOTSLADBIZRTHEI. COTOTS AL SPARK 2014 OFEEHT
HBDEITRER T T TATS LD M [CDNTEREHE L TNFET.

Increment 5770035 A, /INSX—4 X IZXLT 1 Z8ILUTULET.

BIT0TSALEICE, BRBRERVNCEDNDTO/NT 1 ZEi T2 ENTEHI.

SPARK 2014 OLEZE# (Global) PR RE, FHE Increment DIWHDEBILIZEED
EELTCVENCEERLUTNET.
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SPARK 2014 D##%E (Depends) PAND LI, HTTOTSADEF2UT 1 EVWDRAEHSH
KRNEDTY., WU ULED/INS A= X DEL, WO ULEID X DBICOMKFLTNDTEZE
mUTNET.

Increment MIEEEBYIFIEIE, Ada 2012 DOFDZERT (Pre) RKRUBEEME (Post) 7 ANRD FZ&AWN
TEeai UFE Y.

Increment Z, WO ITCENTETDDIE, X DED Integer DEAE (nteger'Last) KDINEW\E
EDHTT.

NEDRIEL, BTTOTSADORT 1B TA—/NITO—URNWCEZRIET DINENDHDXT.
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DX DERE, WUEULEIDELD 1 RELREITNIEZDEEA.
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- EULLERMIDCEDREIT D ENRESSEBE L TORHE
HEBRLUCTVET
- BRSZETYREOHIBPMZIRDFENTNET

- SPARKO'SEDFRHINICSRBER:
- PORRABEEETEEF
- 3WEBDHDN (BRITIUELESET)
- A&t
- goto X
- WHEHE (controlled types)

- BISMME BISNEEXZANDCERITEET. BISNERNET
SNENCEZFEBRLELDELED)

CCETT, SPARK & Ada SEBMENEZDERICHIDIFFIEREZERIDCENTE
EEBNET.

Ada OB Tty FEUT, SPARK &%t LIEEEDBERIL, IRz LDdI L, Lo
D UIRENTED, EoEEREBY T 7Y FEFDTETUL.
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- RFBWEARZREZRENENDTO/T 1 ZFilRE LT, SPARK
2014 IDHEFNET

- ROFHBICK>T, ZTI D bOEFHSNRNESE, Z
ORISBWERLRNENZET

- BEAN'DDE, ROFTHZETDSEEIC, IEREM (hon-
determinism) \NOEBHNIMNBICEDFET

G : Integer;
function F (X : in out Integer) return Integer;

G :=F (G +F (G); —- 22

SPARK &5ETId, RNIEWFAZELCEEA. 815, SPARK TIEIRDFHT, 2T7Ix
DB IDLLPTETFEA.

COFIRIE, FRIRBERODINERTILCHICUETT. BRI, FHEIED, /NSA—-F
DERTEUHE, DV SOREETEUDEBRERRI ICHICHUETT.

TEDOBITIE, 2 DOREHFOFHEIRT, BHAZEIETDIENDIIEBREENDDET. Ko T,
SPARK 2014 TIE, REBAESDIET.

GRI) ZT7IxD KR, CCTREH - EHOCEZTET. 80FHICIE, BIEERSNTNEL
IZ.
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- APT, BEHEUEULZGTDCENTEEIY, BEREUE
UTBIERZAE U TRNIEEA

- BT UICK>TEHFSNDATIT ORI, PORE
— R (out) BLVUIE, 7Yk (nout) E—RD3I
TY. =S, BEHORT 1 Bk > TEHINDALEFEEHT

function F (X : in out Integer) return Integer; -- Illegal
function Incr (X : Integer) return Integer; -- OK?
function Incr And Log (X : Integer) return Integer; -- OK?

NOBIREIZZET IMENDHDFT. BHEITUEUIL, ZNESHATHIICH, 8IF
AZEEIRONERDEEA.

B BANICEMERZE UDBEEUT, NOA—IHDINILEEHDEFN DD F
g.

ft>7T, SPARK 2014 Tl&, out 7RL\UIZ in out SIERSIZEHTHD YT TOTS
LZZIEUTNET, BEEF O, REZEHZRAVVCREMNMES L TNET.

Z<DHE, CNODOBEYIL, BRICFHEE (procedure) ICKO>TEERZDCENTE
x9.
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function Incr (X : Integer) return Integer; -- OK?

function Incr And Log (X : Integer) return Integer; -- OK?

- BRICIE, MT 1 BODHICEK>T, 8HERDHDIHEND
ZHRRIDMNENDHOET

function Incr (X : in Integer) return Integer
is (X + 1); -- OK

Call Count : Natural := 0;

function Incr And Log (X : in Integer) return Integer is
begin

Call Count := Call Count + 1; -- Illegal

return X + 1;
end Incr And Log;

MT 1 BICTPOEAL, SPARK Y—)UIE, BESHENAB(CENFRZERLCRNDZER X
g.

CCIChERUET. BEE Incr & BB# Incr_And_Log &, HICBUYITRF v E&R/HE
=R

Incr I&, IEHE SPARK J3—RTIH, Incr_ And_Log IZZ5TIEHDFEEA.
Call_Count IhSZHEEH L CL\DHB5TT.
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- BIBIEENDSDE, ZDODEFID, B—DATI D ~akE
9CETY

- SPARKIZL, HI77005ABHDORZIEEZIELTNET
(out E—REVUIL in out E—RD3IE, BRXUTYHTTO
TS MK > TEHSNEZLEEED

- SIHORITELME SREL, BEL) CHKRELT, BR
NEEDIEHTY

- BRIL, A-—TICEO>TSRABHRVICESBNCEDLBD
/9

SPARKIC®DED—DDHIRIL, BIBIETT.

2DDERIN, B—DATI D FESRUTNDES, BIBIELEHUFET.

PORIEL, SPARKTRBOSNTNERA. 2T, RIBERE, FHEMOE UICHL)
T, NOA—IEZITET ESCOHECDTURERENDDFT.

BRELT, FHENWUOHSNLEEIS, out E— RO inout E— FDSIENSNCE,
NS, FRSARET, LEBEHEEHLU TR EZ, SPARK ([H#ERLET.

SPARK T, RIBILZZRIETD 2 DDEHNHOFT.

E—DEDE, REINKDRECTDICHTY., BRSDBAERD 2 DOBEHEEH L TL)
25, HRICQEE—DATI D REEHLTNDIDELNRL, EWDTEEBRT
BDUBNTCIDNSTY.

FZNEBELT, A—YCEoTE, BREWPFRINICEDINELNZNNDSTT., =
BR, SIEORIBIESNTNDESE, BT7TJOTSARUE LOBRE, SIHDOZITE UE
E@RRIC, IVNA SOWBICIRF I DTREMNH D FT.

BIC, TOTSVH, RIBIENSELDTREMEERDBRUEN DLEENDTENDHOF
g.
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Total : Natural := 0;
procedure Move To Total (Source : in out Natural) is
begin

Total := Total + Source;

Source := 0;
end Move To Total;

- ERROFHRESICERLIHDEEA

- BUHULOEBE, BIBEABNCEEZRBLET

X : Natural := 3;

Move To_Total (X); -- OK
Move To_Total (Total); -- Error

ZD Move_To_Total @PFITIZE, 31 Source DIEZELIZEE Total ICHIZTULNET.

RIC, Source ZEOICJEY FLUTNEY., CNIFZBESHNCTOISVIZE, Total &
Source H'BIZIL L TWNBOEEEESICLUTVEEA.

F<HBDCLETH.

COYTTOTSAIE, SPARKEUTIEHTY. BECHLNT, SPARK 2014 W—)U
&, OS5V DEDIC, Total ESource DBICRIZIEIFRNEEZZFET.

CODIRENE VW EEZERIDIEHIC, W—IUIZL, Move_To_Total ICXT DETHOMHEL
HUICRBNT, It E TR C EEZERUET.
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- SPARK &f#S Ada JD— RZE—#EICEeli TEE T
- JOJ3SAEK (code base) EOJRLEIROEELET
- EInld, (SPARKT) FRINLIEHEZMILET
- SPARK_Mode(P AR Rzl Ul TF35T3) ICLoT,
SPARK O— R THICEZEBR CEET
- CNICXKD, GNATprove W—)UICK > THERATEFXT
- BRI —-RICXUT, B Off Z/REINETT
- KW, B pragma ZANT, LKENICERELET

- With8ilC K > TIFENZ Iy +dD SPARK Mode (&, 1\
(& 88 E—RERDIFT Geiin' SPARK THINEDH
(XY —ILDHIBICHIF T D)

SPARKEEE(L, RSB EREIINBRICTETDLDIC, TOTSLADERICHIRZENZ TNET.

LAL, EECE, INSHRAICNDTENTERL), HNEFREZEZZNECEDHBENHD
g.

SPARK 2014 W—)UCIF, SPARK J—FTHIEHAI TSI — FICOHBEESHRABZITNE
g.

CODIEREL, SPARK Mode EWDPANRD FICKDITNET,

€L, BARNICERSNTULRINE, SPARK Mode [ Off TG, BB, JOTS AR, Ada 3—
FEBZFET.

COTIAIVEREEIL, BTS2V (configuration pragma) ICK > TEEITDCENTEFET.

BED Ada S1TSUZERENDI T ICHIC, SPARK Mode DIFENRL, WithfilCK>TES
SNEIVT 1T+ TE, SPARK O—FASRAATEET.

YV—)UIE, SPARK J—FZAVZEDESICXILT, SPARK \DBGMOHZRNICIERE L
g.

GRE AZw bk (Unit) DV/INAJVERL ZIEL, Ada 58BT3, MT«BZBIRMEUT, BICIVNAILY
BDTENTED HDSHEBICEIRDBVBFRHICZDEI) .
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package P
with SPARK Mode => On
is
-- package spec is SPARK, so can be used
-- by SPARK clients
end P;

package body P
with SPARK Mode => Off
is
-- body is NOT SPARK, so assumed to
-- be full Ada
end P;

CNIL, SPARK ModelCBELT, £K<HDfELVTTT.

INVT = P (&, {THREID SPARK B2y h THRIEND IV T« T 1 DHZEEELT
NES-R

LWL, MT <803, (SPARK_MODE D' Z 7 THBCENS) TTER Ada BN T
Hv, (SPARK ELT) BSNEEA.
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- MTICEELT, SPARK Mode [& ‘On" B ‘Off TY
- N7 = IERREDLREE D
- N7 = IERREIDIF B D
- NYT—=IMT 1 BNESS
- INYT—=IMT 1 BIDETTER
- YJTJ0T 35 AEkRED
- YIOTJ0ISLAMRT 1 8B

- NyT=I8N\UIBTTOTSAT, SPARKE—RD
‘Off ThHNL ZD/NNyT—IHNEBTTOTS LD
BODEDT, 'On' [CTDCLLETEEEA

SPARK _Mode (3, 1Zwv F&#RIT, MH<EREITDCENTEET.

FRBICESE, DEDLKDICEZNDFET. NuT—I(3F, 4DDEDICHITDCENTETE
g, EERBDNREIED « IENBREE D, ANMABDESEF (declarative part) « E1T
(statement part) B CY.

4DDZENZENT, SPARK Mode ZZY « 773D ENTEET.
BRRICTTTOTSAICE, IREBERT 1 BIN'HDFT.

SPARK [CBNT, £ EEBERNDIE SPARK Mode 1Y, ZDICtzy banizs, ZE
EAVICIFTERNENDCETT.,

SPARK_mode B2 7Dy FICBI DY T I w MMIHWT, SPARK _mode 7Y
[CTBDCLELETEFBA. BRRIC, BDIBANA I THOLEEEIC, ZNICHIBRZEZL Y
[CTBDCLEETEFEEA.

14



Quiz

15



package Stack_ Package
with SPARK Mode => On

is
type Element is new Natural;
type Stack is private;

function Empty return Stack;

private

end Stack_Package;

9 J—_E L/(/ \—C\;g—b\ 1 /.1 O &(§E{’{'\I‘J97‘(]‘J59U‘J9@5>
/ Qm\z

procedure Push (S : in out Stack; E :
function Pop (S : in out Stack) return Element;

(IS5—D\BHED' v DT3B

Element) ;

NI, Stack BEaE&LCNB/INYvT—ITT,

Element 2OERZEFH, BEFIIBEBD

AV DICROENDEEEZERHFTI. CCTIE SPARK Tty FEBELTNET.
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package Stack_ Package
with SPARK Mode => On

is
type Element is new Natural;
type Stack is private;

function Empty return Stack;
p;ggggg;e,fushgis,: in out Stack; Eﬁ:;ﬁ;gmgﬁt);
€3~i:i§ng§§qggyop (S : in out Stack) return Element;>

private

end Stack_Package;

SPARKTI, inout E— FD3I¥
ZRDOBEYZENATEZEA

SPARK TI3, BWFEDHIRNZANDCELITETHEA. Pop BHIL, /N\SX-H S =
BH TSI EA.
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package body Global Stack
with SPARK Mode => On

is
Max : constant Natural := 100;
type Element Array is array (1 ..

Content : ElementiArray;
Top : Natural;

function Pop return Element is

E : constant Element := Content
begin

Top := Top - 1;

return E;
end Pop;

end Global_ Stack;

®@ TFLLWTIH 2/10 8

Max) of Element;

(Top) ;

[N
(FxyOPAIVED)YDTD)

Nz
(IS5-DBHED Y ITD)

CCT, B—DRAIYIAIARIREED/INT—IDMT 1 EICEB LZET. Content

& Top [IRE v DIRREZFER T DICHDAHENTY. ©ONBE, TRUTIES.

DINvHT —IIL SPARK 7w +~TY,

[
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package body Global Stack
with SPARK Mode => On
is
Max : constant Natural := 100;
type Element Array is array (1 .. Max)

Content : Element_ Array;
Top : Natural;

function Pop return Element is

end Pop;

end Global Stack;

Q (A4

of Element;

E : constant Element := Content (Top);
begin
€ < Top := Top - 1; >
" return &

SPARKTIZ, KEZEHEEHITD
R ESR TEEEA

FTORBE@RRIC, B¥IL, BFREEB THINETY. CCITIE, Pop BBHINT, L

B Top ZEH L TNET. TN, SPARK TEF#HFSNTHEEA.

19



9 _I__E L/(/ \_C\;g_b\ 3/10 0(%;\1w97{j‘/§9‘}y9’§5)
/ @ AV

(IS5—D\BHED' v DT3B

package body P
with SPARK Mode => On
is

procedure Permute (X, Y, Z : in out Positive) is
Tmp : constant Positive := X;
begin
X :=Y;
Y := Z;
Z := Tmp;

end Permute;

procedure Swap (X, Y : in out Positive) is
begin
Permute (X, Y, Y);
end Swap;
end P;

2DDFHE, Permute & Swap DBV FT. Permute [F, 3DDSIHDEICIRIRDAN
EZ2Z72T0\F9 OB : BIBERDEELN, XDEIZZIZ) . Swap &, X &Y DB
ZRX; (swap) FBDDIC, FHE Permute ZARNET.
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package body P
with SPARK Mode => On
is

begin

X :=Y;

Y := Z;

Z := Tmp;
end Permute;

_begin —
€ < permute (X, Y, ¥); >
end Swap;
end P;

procedure Permute (X, Y, Z :
Tmp : constant Positive := X;

procedure Swap (X, Y : in out Positive) is

3/10

@ (A4

in out Positive) is

in out /35 X—SREDBIBRILIL,
SPARKTIFEFIENTNZEEA

Permute QB UICHBNT, Y & Z DEIFRIBIELTNET. Chnld, SPARK TILEF

SNTNFELA. COBIIF, £S5 LT SPARK TRIBIED SN THRNDD ZETR L TNE

9. Y EZBEDEHSIDT, IE—ICK>TRITESINTET. Permute UH LEDHS

K&, WUEUEDIE—IBICHKE LT,

21
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package body P
with SPARK Mode => On

is
procedure Swap (X, Y : in out Positive);

type Rec is record
Fl : Positive;
F2 : Positive;
end record;

procedure Swap Fields (R : in out Rec) is
begin B

Swap (R.F1l, R.F2);
end Swap_Fields;

end P;

CCTC, RO2DODUID—FREDQBERERRBRTI DICHIC, Swap FHEE=ZAVTNET.
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package body P
with SPARK Mode => On

is
procedure Swap (X, Y : in out Positive);

type Rec is record
Fl : Positive;
F2 : Positive;
end record;

procedure Swap Fields (R : in out Rec) is
begin B

Swap (R.F1l, R.F2);
end Swap_Fields;

end P;

BUOLI—-RORBDIBHREL, BICEREDIZTIIVRESRUTNET

CNIFELNI—RTY, Swap QFUHEUEZETYI., LI—FZTIT T ODZDONDR

BRREREE, B—DATI U RESRUTNEEA.
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package body P
with SPARK Mode => On

is
procedure Swap (X, Y : in out Positive);
type P Array is array (Natural range <>) of Positive;
procedure Swap_Indexes (A : in out P_Array, I, J : Natural) is
begin

Swap (P (I), P (J)):
end Swap_Indexes;

end P;

LEOBIEZ, LI—RETEELS, BUIZERNWTOUEELTCLEYD. Swap_Indexes I,
5l A DIBEERMRT BITHIC, SwapZEAUTULET,
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package body P
with SPARK Mode => On

is
procedure Swap (X, Y : in out Positive);

type P Array is array (Natural range <>) of Positive;

procedure Swap_Indexes (A : in out P_Array, I, J : Natural) is
begin —

@ < swap a (1), A (I
end Swap_In s

;

end P;

BL, DY EFLNE, 2D0D8
NEREIBIBIELTNBCEICED
9.

GNATprove [&, COIREMZREE
LEY.

LI—FRDOBIEREL, Swap ZIFUHITEEIC, ERA D & A ) B @—TIREEL),
ENWDTEZRNBDCENTEF B A.
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package P
with SPARK Mode => On
is
subtype Letter is Character range ‘a’ .. ‘z’;

type String Access is access String;
type Dictionary is array (Letter) of String Access;

procedure Store (D : in out Dictionary; W : String);
end P;

package body P
with SPARK Mode => On

is
procedure Store (D : in out Dictionary; W : String) is
First Letter : constant Letter := W (W' First);
begin
D (First Letter) := new String’ (W);
end Store;
end P;

CNld, Dictionary #ZES U TND/\y T —ITY. XFBICEFBZBML TU\DEHIT
9. F#i= Store (3, HEBPOEERT VT ORCEBEBATDICENTEFT
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package P
with SPARK Mode => On
is
subtype Letter is Character range ‘a’ ..
€3 < type String Access is access String;
type DicEIon5?§'i AE;}aigfLetter) of String Access;

\

7Y g

procedure Store (D :\in out Dictionary; W : String);

end P;

package body P
with SPARK Mode => On
is
procedure Store (D : in out Dictionary; W : String) is
First Letter : constant Lettex := W (W' First);
begin
D (First_Letter) := new String’
end Store;
end P;

)

SPARKTI&, POERBZFEAT
EFIEA

CHOI—RRELDBDERA. POEREL, SPARK CRIBFENTNSWASTT, U
DU, COBIDEKEE, ESHIEBMT, PORRBRUICERROXFIZEHICENT D
CEFITEFEA. CDEYH, SPARK Mode T, PO LRREZFERLUTNDEIDZDEEL
F9. TNl SPARK_Mode ZRCHNREEICRDET.



package P
with SPARK Mode => On
is
subtype Letter is Character range ‘a’ .. ‘z’;

type String Access is private;
type Dictionary is array (Letter) of String Access;

procedure Store (D : in out Dictionary; W : String);

private
pragma SPARK Mode (Off);

type String Access is access String;

(new String’ (W));
end P;

9 J—_E L/(/ \—C\;g—b\ 7/1 O @l%‘ﬁlﬁ\ryﬁ)jfj‘/’é?‘ry93§>)
! Q AT

(IS5—D\BHED' v DT3B

function New String Access (W : String) return String Access;

function New String Access (W : String) return String Access is

CNISRINR—YDBIEBIE UETOISAICIENET. T, POEREE P OIFRES

BDICRRLUTULET.
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package P
with SPARK Mode => On
is
subtype Letter is Character range ‘a’ .. ‘z’;

type String Access is private;
type Dictionary is array (Letter) of String Access;

function New String Access (W : String) return String Access;
procedure Store (D : in out Dictionary; W : String);

private
pragma SPARK Mode (Off);

type String Access is access String;
function New String Access (W : String) return String Access is

(new String’ (W));
end P;

JENBEE DT, SPARK Modeld, A 2IC7s>TUVET.
String_Access 8%, AdaS@3DTES L TET.
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package P with SPARK Mode => On is

subtype Letter is Character range ‘a’ .. ‘z’;

type String Access is private;

type Dictionary is array (Letter) of String Access;

function New_String Access (W : String) return String Access;

procedure Store (D : in out Dictionary; W : String);

private
pragma SPARK Mode (Off);

end P;

package body P with SPARK Mode => On is
procedure Store (D : in out Dictionary; W : String) is

First Letter : constant Letter := W (W' First);
begin
D (First_ Letter) := New_String Access (W);
end Store;
end P;

FinE P OIRT 1 8%, RICKREI. CCICIIBE Store DEENDHDET.
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package P with SPARK Mode => On is
subtype Letter is Character range ‘a’ .. ‘z’;
type String Access is private;
type Dictionary is array (Letter) of String Access;
function New_String Access (W : String) return String Access;
procedure Store (D : in out Dictionary; W : String);

private
pragma SPARK Mode (Off);

end P;

I “package body P with SPARK Mode => On is>
procedure Store (W ¢ in out Dictionary; W : String) is
First Letter : cohgtant Letter := W (W' First);
begin
D (First Letter) := String Access (W);
end Store;
end P;

PDIEABIEIDTIL, SPARKE—
RIZADITY. PORT1ETHY
[CRITERPTEEEA.
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package P with SPARK Mode => On is
subtype Letter is Character range ‘a’ .. ‘z’;
type String Access is private;
type Dictionary is array (Letter) of String Access;
function New_String Access (W : String) return String Access;
private
pragma SPARK Mode (Off);

end P;

with P; use P;
package Q with SPARK Mode => On is

procedure Store (D : in out Dictionary; W : String);
end Q;

package body O with SPARK Mode => On is
procedure Store (D : in out Dictionary; W : String) is

First_Letter : constant Letter := W (W/First);
begin
D (First_Letter) = New_String_Access (W) ;
end Store;
end Q;

CCT, Store DESEFHEMT 1 8%, Q CVDBRIDRID/ Ny T —I(ICHEILEL
IZ.



© TLLTIH 910 < -

package P with SPARK Mode => On is

subtype Letter is Character range ‘a’ .. ‘z’;

type String Access is private;

type Dictionary is array (Letter) of String Access;

function New String Access (W : String) return String Access;
private

pragma SPARK Mode (Off);

end P;

with P; use P;
package Q with SPARK Mode => On is

procedure Store (D : in out Dictionary; W : String);
end Q;

package body O with SPARK Mode => On is
procedure Store (D : in out Dictionary; W : String) is

First Letter : constant Letter := W (W' First);
begin
D (First Letter) := New String Access (W);
end Store;7 N N
end Q;
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package body P with SPARK Mode => On is
type N_Array is array (Positive range <>) of Natural;
Not Found : exception;

function Search Zero P (A : N_Array) return Positive is
begin
for I in A'Range loop
if A (I) = 0 then
return I;
end if;
end loop;
raise Not Found;
end Search_Zero_P;

function Search Zero N (A : N_Array) return Natural
with SPARK Mode => Off is

begin -
return Search Zero P (A);

exception
when Not Found => return 0;

end Search:Zero_N;

end P;

CCICIE, 2DDEEN'B0ET. Bhl A POTPOZRKRI SEMCTY. RIDDEMIL, €
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package body P with SPARK Mode => On is
type N_Array is array (Positive range <>) of Natural;
Not Found : exception;

function Search Zero P (A : N_Array) return Positive is
begin
for I in A'Range loop
if A (I) = 0 then
return I;
end if;
end loop;
raise Not Found;
end Search_Zero_P;

function Search Zero N (A : N _Array) return Natural
with SPARK Mode => Off is

begin -
return Search Zero P (A);

exception
when Not Found => return 0;

end Search Zero N;

end P;

PISNERITITDCTENTEEY. ROBICZOHINDRETINENTEE
GNATprove [3™ZES ERMAET.
BISNFETRIC, PINERSEDIE, BH3A Ada SETEMUBNLHDET
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