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KML_N!PIQRP�LTS�U+VWU$LTY5Z�[-U$Y \�Ug]�N�QRSDQR^_N
`Ia�b \7Qd[eUXf$S Y�U-[-hTU-[ f-iRLrY3Y�U$Y j7^ a ^OkBqrU-N!U-[�QRf f-iRLrY3Y�U$YMQdN!fgidZ!P�U$P�k�^_[+qTUgN!U-[�QRfQdN!Y�S�L_N|S5QRLTS5QR^_N a
sIa�b�t N!PIQd[-U$fXSwY�U-[-hTU-[ f-iRLrY3Y�U$Y j7^ a ^OkBfgiRLTY�Y3UXYwS5v!LTSMPIQd[eUXf$SMY3Ug[ehTUg[eYMv!L_hTU7x+Y5QdN!q�yz�U-N!U-[�QRf t N!Y3S�L_N�SDQRLTS5QR^XNly$L_N!P t N�v!U-[�QRS3LON!f$UuQdN!PIQd[eUXf$S

[-U-iRLrSDQR^_N!Y5v�Qd{!Y a
}�a�b�~ U-[-hTUg[wQdN!Y�S3LON!f$U+fg[eUXLTS5QR^_N!Y j7^ a ^OkBqrU-N!U-[�QRf f-iRLrY3YMQdN!Y�S3LON!f$U$Yu^_kwU$Lrf�v�qTU-N!Ug[3QRf7Y3Ug[ehTUg[ a
��a�b�� n��3U$fXSMQdN!Y3S�L_N!fXU f-[-U$LTS5QR^_N!Y j7^ a ^OkB^On|��U$fXSlQdN!Y�S3LON!f$U$Yu^_klqTU-N!Ug[3QRf7f-iRLTY�YlQdN!Y�S�L_N!f$UXY a
�Ia�b�~ U-[-hTUg[wo�UXSDv!^IP�Y j7^ a ^OkBPIQRY�S5QdN!f$SlY�U-[-hTU-[ o�UXSDv!^IP�YlfXL_idiRU$P/n���f-idQRUgN|S�Y a
��a�b�~ U-[-hTUg[wo�UXSDv!^IP/QdN!Y3S�L_N!fXU$Y j7^ a ^OkBfXL_idiRYMS3^�yI^_[ Z!Y�LTqTU$Y ^OkBUXLTf�v�Y�U-[-hTU-[Mo�U$S5v!^�P a
� a�b z7iR^_n!LOi!Y3Ug[ehTUg[wo�UXSDv!^IP�Y j7^ a ^OkBqOiR^_n!L_i�{�[-^�fXU$PIZ�[-U$Y-�-k�Z�N|fXSDQd^_N!Y a
��a�b z7iR^_n!LOi!Y3Ug[ehTUg[wQdN!Y�S�L_N!f$UXY j7^ a ^Ok>Z!Y�LTqTUXYw^OkBUXLTf�v�q_iR^_n!LOi!Y3Ug[ehTUg[eY a
��a�~ QR�$U�^_klU$LTf�v�Y�U-[-hTUg[wo�UXSDv!^IP
`_��a�~ QR�$U�^_klY3Ug[ehrU-[MQdN|S�U-[�k�LTfXU
`T`Ia�~ QR�$U�^_klq_iR^_n!L_i!P�Ug]�N�QRSDQR^ON!Y!QdN
Y�U-[-hTU-[MQdN�S3Ug[3kmLTf$U
`TsIa�~ QR�$U�^_klq_iR^_n!L_i!P�Ug]�N�QRSDQR^ON!Y!QdN
Y�U-[-hTU-[Mn>^IP��
`_}�a�~ QR�$U�^_klqTU-N!Ug[3QRf P�UXf-iRL_[-LTS5QR^_N!Y)QdNWY3Ug[ehTUg[ ~ QR�XU�^_klqTU-N!Ug[3QRfM{!L_[-L_o�UXS3Ug[eYlP�UXf-iRL_[-LTS5QR^_N a
`_��a�~ QR�$U�^_klU$LTf�v�fgidQRU-N�Slo�UXSDv!^IP
`T�Ia�~ QR�$U�^_klf-idQRUgN|SuQdN|S�U-[�k�Lrf$U
`_��a�~ QR�$U�^_klq_iR^_n!L_i!P�Ug]�N�QRSDQR^ON!Y!QdN
fgidQRU-N�SlQdN�S3Ug[3kmLTf$U
` � a�~ QR�$U�^_klq_iR^_n!L_i!P�Ug]�N�QRSDQR^ON!Y!QdN
fgidQRU-N�Sln)^�P��
`_��a�b�� LTS5v!Y S�^�QdN!PIQd[-U$fXSlY3Ug[ehrU-[-Y j7^ a ^Ok>{!LrSDv!YMf$^_N�N!UXf$S5QdN!q+fgidQRU-N�SwL_N!P�QdN!PIQd[eUXf$SlY�U-[-hTUg[eY a
`_��a�� UgN!qTS5v�^_k){!LTSDv!Y S�^�QdN!PIQd[eUXf$SlY�U-[-hTU-[-Y j7^ a ^Ok>[-U-iRLrSDQR^_N!Yu^_[+U$P�qTUXYlQdN
L�{!LTS5v�f$^_N�N!UXf$S5QdN!q�fgidQRU-N�S

LON!P�QdN!PIQd[-U$f$SuY3Ug[ehTUg[eY a
O�*-8����t hÒ¶���!��,$�E6�,2��@A"$��9:�4*�"$@!,2�4"/%S,.��9È62�C�����X'��A��,�"\�A�46�'$�����

KML_N!PIQRP�LTS�U+VWU$LrYDZ�[-U$Y \�Ug]�N�QRSDQR^ON
`Ia�b \+Qd[-U$fXSwY�U-[-hTUg[AfgiRLTY3Y�U$Y j+^ a ^_klPIQd[eUXf$SMYDZ�{)U-[-f-iRLTY�Y3UXY a
sIa�b�t N!PIQd[eUXf$SlY�U-[-hTUg[AfgiRLTY3Y�U$Y j+^ a ^_klf-iRLTY�Y3UXYwS5v!LTS PIQd[-U$fXSwY�U-[-hTU-[-Yuv!L�hrU+x+Y5QdN!q�y

z�U-N!Ug[3QRf t N!Y3S�L_N�SDQRLrSDQR^XN�L_N!P t N�v!U-[�QRS�L_N!f$UMQdN!PIQd[-U$fXS[eUgiRLTSDQR^ON!YDv�Qd{!Y a
}�a�b�t N!PIQd[eUXf$S){!LO[eUgN|SMY3Ug[ehrU-[-Y j+^ a ^_k)QdN!PIQd[eUXf$SlY5Z�{>Ug[+f-iRLTY�Y3UXYlkm^_[+f-idQRUgN|S a
��a�b \+Qd[-U$fXSwY�U-[-hTUg[wo�UXSDv!^IP�Y)QdN�v!U-[�QRS�U$P j+^ a ^_k)o�U$S5v!^�P�Y)k�[e^Oo�Y�U-[-hTU-[ f-iRLTY�Y L_h_L_QdiRL_n�iRUMk�^O[+f-idQRU-N�S a
�Ia�b \+Qd[-U$fXSwY�U-[-hTUg[wo�UXSDv!^IP�YlU$ IS�U-N!P�U$P j+^ a ^_k)o�U$S5v!^�P�Y)QdN
fgidQRU-N�SwUX �S�U-N!P�UXP�k�[e^_o�fX^_[�[eUXYD{)^_N!PIQdN|q

Y3Ug[ehTUg[wo�UXSDv!^IP�Y a
��a�b \+Qd[-U$fXSwY�U-[-hTUg[wo�UXSDv!^IP�Yl^_hTU-[�[�QRP�P�U$P j+^ a ^_k)o�U$S5v!^�P�Y)QdN
fgidQRU-N�Sw^_hTUg[3[�QRP�PIQdN|q�fX^_[3[-U$Y5{>^ON!PIQdN|q

Y3Ug[ehTUg[wo�UXSDv!^IP�Y a
� a�b \+Qd[-U$fXSwY�U-[-hTUg[A^_hTUg[3iR^TLrP�U$P�o�U$S5v!^�P�Y j+^ a ^_k)o�U$S5v!^�P�Y)QdN
fgidQRU-N�Sw^_hTUg[3iR^TLrPIQdN|q�Y�U-[-hTU-[Mo�U$S5v!^�P�Y a
��a�~ QR�$U�^_klU$Lrf�v�PIQd[-U$f$SMY�U-[-hTU-[Mo�U$S5v!^�P/S5v!LTSQRY [-U-Z!Y�U$P���U$ IS3UgN!P�U$P
��a�~ QR�$U�^_klPIQd[-U$f$SMY�U-[-hTU-[MQdN|S�U-[�k�Lrf$U
`_�¡a�~ QR�$U�^_klq_iR^_n!LOi!P�U-]�N�QRS5QR^_N!Y)QdN�Y�U-[-hTUg[wQdN�S3Ug[3kmLTf$U
`T`|a�~ QR�$U�^_klq_iR^_n!LOi!P�U-]�N�QRS5QR^_N!Y)QdN�Y�U-[-hTUg[wn)^�P��
`Ts|a�~ QR�$U�^_klU$Lrf�v�f-idQRUgN|Suo�U$S5v!^IP
`_}¡a�~ QR�$U�^_klf-idQRUgN|SuQdN�S3Ug[3kmLTf$U
`_�¡a�~ QR�$U�^_klq_iR^_n!LOi!P�U-]�N�QRS5QR^_N!Y)QdN�fgidQRU-N�SlQdN�S�U-[�k�LTfXU
`T�|a�~ QR�$U�^_klq_iR^_n!LOi!P�U-]�N�QRS5QR^_N!Y)QdN�fgidQRU-N�Sln)^�P��
`_�¡a¢� LTS5v!Y S3^�QdN!PIQd[-U$f$SMY�U-[-hTU-[-Y j+^ a ^_k){!LTSDv!YMf$^ON�N!U$f$S5QdN!q�f-idQRUgN|SML_N!P/QdN!PIQd[-U$f$SMY�U-[-hTU-[-Y a
` � a¢� U-N!qTS5v�^_kl{!LTS5v!YMS3^�QdN!PIQd[eUXf$SlY�U-[-hTUg[eY j+^ a ^_klU$P�qTUXYlQdNWL/{!LTSDv�fX^_N�N!U$fXSDQdN!q�fgidQRU-N�SwL_N!P/QdN!PIQd[-U$fXSY3Ug[ehTUg[eY a
`_�¡a¢� LTS5v!Y S3^�QdN!PIQd[-U$f$Su{!L_[-U-N�SlY�U-[-hTU-[-Y j+^ a ^_k){!LTSDv!YMf$^ON�N!U$f$S5QdN!q�f-idQRUgN|SML_N!P/QdN!PIQd[-U$f$Su{!L_[-U-N�SY3Ug[ehTUg[eY a
`_�¡a¢� U-N!qTS5v�^_kl{!LTS5v!YMS3^�QdN!PIQd[eUXf$S){!LO[eUgN|SMY3Ug[ehrU-[-Y j+^ a ^_klU$P�qTUXYlQdNWL/{!LTSDv�fX^_N�N!U$fXSDQdN!q�fgidQRU-N�SwL_N!P/QdN!PIQd[-U$fXS{!L_[eUgN|SMY�U-[-hTU-[-Y a
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KML_N!PIQRP�LTS�U+VWU$LTY5Z�[-U$Y \�U-]�N�QRS5QR^_N
£�¤|¥_¦)§�¨X©�ª «�¬$©�B®°¯/¤I±R§�¨X©R²!)¬_³)©�´µª;¤�§�¬_¶l¥X¤

`Ia�b \7Qd[eUXf$S fgidQRU-N�S3Y j7^ a ^_klf-iRLTY�Y�U$YMv!L_hTQdN!q�hTUg[3n!LrSDQdopZ!Y3LrqTU�^_klY3Ug[ehTUg[ a
sIa�b�t N!PIQd[-U$fXSwfgidQRU-N�S3Y j7^ a ^_klf-iRLTY�Y�U$Y S5v!LTSlv!L_hTU�x7YDQdN!q�y�z�U-N!Ug[3QRf t N!Y3S�L_N�SDQRLTS5QR^_N)yL_N!P t N�v!U-[�QRS3L_N!fXUMQdN!PIQd[eUXf$S)[-U-iRLrSDQR^_N!Y5v�Qd{!Y)·MQRSDv
PIQd[-U$fXSfgidQRU-N�S3Y a
}�a�b \7Qd[eUXf$S fgidQRU-N�SlQdN�hT^If$LTS5QR^_N�Yl^_klY3Ug[ehrU-[ j7^ a ^_kl^_n��3UXf$SuQdN!Y3S�L_N!f$UXYlQdNWL_idi>fgidQRU-N�S3Y a
��a�b KuidQRU-N�SMQdN�hT^�fXLTS5QR^_N!Yl^_klY�U-[-hTU-[Mo�U$S5v!^�P j7^ a ^_klf$L_idiRY S�^/U$LTf�vWY3Ug[ehTUg[wo�UXSDv!^IP�QdN�L_idi)f-idQRU-N�S�Y a
�Ia KM^_Z�N|S ^OkBY�U-[-hTUg[wo�UXSDv!^IP�Y j7^ a ^_k)o�U$S5v!^�P�YMP�U$fgiRL_[-U$P�QdN�Y�U-[-hTU-[ a
��a�~ QR�$U�^_k){!L_[-L_o�U$S�U-[)idQRY�S ^_kwU$Lrf�v�Y3Ug[ehTUg[wo�UXSDv!^IP
� a�~ QR�$U�^_klY3Ug[ehrU-[MQdN|S�U-[�k�LTfXU
��a�~ QR�$U�^_klU$LTf�v�o�UXSDv!^IP/QdN�Y�U-[-hTUg[
��a�~ QR�$U�^_klq_iR^_n!L_i!P�Ug]�N�QRSDQR^ON!Y!QdN
Y�U-[-hTU-[MQdN�S3Ug[3kmLTf$U
`_��a�~ QR�$U�^_klq_iR^_n!L_i!P�Ug]�N�QRSDQR^ON!Y!QdN
Y�U-[-hTU-[Mn>^IP��
`T`Ia�b�� LTS5v!Y S�^�QdN!PIQd[-U$fXSlf-idQRUgN|S�Y j7^ a ^_k){!LTS5v!Y f$^_N�N!UXf$S5QdN!q+Y�U-[-hTU-[ L_N!P�QdN!PIQd[-U$fXSlf-idQRUgN|S�Y a
`TsIa�� UgN!qTS5v!Yw^_k){!LTS5v!Y S�^�QdN!PIQd[-U$fXSlf-idQRUgN|S�Y j7^ a ^_klU$P�qTUXYMQdN�L�{!LTS5v�f$^ON�N!U$f$S5QdN!q+Y�U-[-hTUg[AL_N!PQdN!PIQd[-U$fXSlf-idQRUgN|S�Y a

¸�¤�)¤�¥X©R¹ ¸º¤�)¤|¥X©�¹�»$)¬$¨X§!!¨X©R§�¨X©R²!�ª;¤I§�¬�¶u¥$¤
`Ia�b \7Qd[eUXf$S fgidQRU-N�S3Y j7^ a ^_klf-idQRUgN|S fgiRLTY3Y�U$YuQdN!Y�S3L_N�S5QRLTSDQdN�q�SDv!U�qTUgN!U-[�QRf Y3Ug[ehrU-[ a
sIa�b�t N!PIQd[-U$fXSwfgidQRU-N�S3Y j7^ a ^_klf-iRLTY�Y�U$Y S5v!LTSlv!L_hTU�x7YDQdN!q�y�z�U-N!Ug[3QRf t N!Y3S�L_N�SDQRLTS5QR^_N)yL_N!P t N�v!U-[�QRS3L_N!fXUMQdN!PIQd[eUXf$S)[-U-iRLrSDQR^_N!Y5v�Qd{!Y)·MQRSDv
PIQd[-U$fXSfgidQRU-N�S3Y a
}�a�b�~ U-[-hTUg[wQdN!Y�S3LON|S5QRLTS5QR^_N|Y j7^ a ^_klf-iRLTY�YMQdN!Y�S3L_N!fXU$Y)QdN
L_idi)PIQd[eUXf$SMf-idQRUgN|S�Y a
��a�b \7Qd[eUXf$S fgidQRU-N�SlQdN�hT^If$LTS5QR^_N�Yl^_klY3Ug[ehrU-[ j7^ a ^_kl^_n��3UXf$SuQdN!Y3S�L_N!f$UXYlQdNWL_idi>PIQd[-U$fXSwfgidQRU-N�S3Y a
�Ia�b KuidQRU-N�SMQdN�hT^�fXLTS5QR^_N!Yl^_klY�U-[-hTU-[Mo�U$S5v!^�P j7^ a ^_klf$L_idiRY S�^/U$LTf�vWY3Ug[ehTUg[wo�UXSDv!^IP�QdN�L_idi)f-idQRU-N�S�Y a
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With X;

(a)        package X is

subtype My_Int is Integer range 1..100;
                function Add (f : in My_Int; l : in Integer) return Integer;

             end X;

package body X is

   function Add(f : in My_Int; l : Integer) return Integer is

   begin

      return (f+l);

   end Add;

end X;

             package  Y is

                package Z is

   end Z;

end Y;

size : X.My_Int;
function Compute return Integer;

procedure Print;

With Text_Io;
package body Y is

package body Z is

   function Compute return Integer is

   begin
   return X.Add (1,2);

end Compute;

   end Z;

   procedure Print is

   begin

      Text_Io.Put_Line ("An Example Ada System");

   end Print;

end Y;

Y.Z.Compute

X G_Cnt:1 L_Cnt:0
Server:

X.Add G_Cnt:1 L_Cnt:1Y.Print
Server:
Text_Io G_Cnt:1 L_Cnt:0
Text_Io.Put_Line G_Cnt:1 L_Cnt:1

X.Add

X.Add

Y.Z.Compute(Body) G_Cnt:1 L_Cnt:1

Y.Z(Body) G_Cnt:1 L_Cnt:0
Y(Body) G_Cnt:1 L_Cnt:0
Client:

Text_Io.Put_Line
Client:
Y(Body) G_Cnt:1 L_Cnt:0
Y.Print(Body) G_Cnt:1 L_Cnt:1

X

Y

Y

X

(b)

Text_Io

body

body

Y.Print(Body) G_Cnt:1 L_Cnt:0
Y(Body) G_Cnt:1 L_Cnt:0
Client:

Text_Io
With:
X, Text_Io
Ctxt:
X.Add G_Cnt:1 L_Cnt:0
X G_Cnt:1 L_Cnt:0

G_Cnt:1 L_Cnt:0
Text_Io.Put_Line
Text_Io G_Cnt:1 L_Cnt:0
Server: Y.Z

X.Add G_Cnt:1 L_Cnt:0
X G_Cnt:1 L_Cnt:0
Server:

X
With:
X
Ctxt:

X G_Cnt:1 L_Cnt:0
Server:

Y.Z.Compute(Body) G_Cnt:1 L_Cnt:0

Y.Z(Body) G_Cnt:1 L_Cnt:0
Y(Body) G_Cnt:1 L_Cnt:0

Y(Interface) G_Cnt:1 L_Cnt:0
Y.Z(Interface) G_Cnt:1 L_Cnt:1

Client:

Y.Z.Compute

Y.Z

Y.Print

Server:
X G_Cnt:1 L_Cnt:1
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Add_Elem Size_Of Is_Member Reset_Next Get_Next_Elem Nth_Elem Remove_FirstUnion_ListUnion_Elem

Merge_2_Streams Concat_2_Streams Reduce_Stream Output_Driver

Feed_Stream Map_Stream Filter_Streaam Trans_Stream Merge_Stream Concat_Stream Gen_STream Enum_Stream

Global_Types

List_Manager

List_Type

Safe_Streams
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� QRY3S V�LON!LTqTU-[ a
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