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 ������3 ���	
�� �� ������ ���	
�� �� (TTCN-3): 

������ ���  

1  
�����	 ��  
 ������� 	
� ��TTCN-3 )������� � ������ ������ �������3  ( ����!� "# �$%�&� '��� *�� ��������� �������� �+���! ���%!�

���,���-��� .�,���-�� ��%�/� ������� 01��/� . 3�4�5� "�6�TTCN-3  
7��� -# 8$#�+� 3�9: �������� ;�<= >�? �+���!
�#���� ������ . ���,����@ �������� 0��A��� ���B C@ "��)D:��:E�� �$%��� ������ ���,����@ F�G � �H ( ���� ���������

)��7�IJ ���� F�G � �H (5� �K��LM� N$# �L1�%�� ����!� ��������� OP� ��������� �,��Q� R��ST U��A� V�(CORBA) 
 0��A��� �B-� ������� W�A&�� ���������(APIs) .������� 	
� X� Y��� 8� �K��!� �%�A�� ���,���-� ��������� �������� �+�����.  

 3�4�5� "� �%�� 'JTTCN-3 ,���-��� ��%�A��� ������� Z�/ "# �$%�&� �������� �������� �+���! ����� .[��\M ]%��� Z�&:= ^�
 �+$�4!�� TTCN-3 _�` ]%� 0&: ab� )������� ITU-T Z.141 [1]( c��@ ]%� 0&:� ) �������ITU-T Z.142 [2]( . 	
� �+�����

������� 	
� X� Y��� 8� Z�&:T�.  
 ��L�� �L��@�TTCN-3 �� � 
�= d� 8?��! 81�e��� 
�+���� ����#[� ���TTCN-3  �������� 0�%� a1�5� 'f7 g����#�� C# �

 
�+��$� �$@�%�� ���������(ETS)  O��B �������� �������� "�(ATS) ������� 	
� X� Y��� 8�.  

2  ��	��	  
 "Lh���� ������� ������� i�A%������� j��%�  k����P= >`��!� "� ��lS�a�Q�  .m� "�O��nE� 
� � �e��J�  "� =�o�K � k�p�` q���

������� 	
� . ��M�A�� >�? D:�, d� O��,
!� �K��5 ��Pm����Q��� Dd� � .D:�, �!� X��T� >`��!�� �������� >�? >hr  sJ
�M`��!�g "� N`�K >`��!�� ������$� �M�/ tP= 0��A� sJ 8M&�� ������� 	
u C$LM�&!� >�? X��T� 	�:�= O������ .[�� �L1�d 3�9�:�@ �Q�

 i�Ad ������ ������� j��%��K��&�� ��Pm���. ������� �+� �v�G P � �%�w��� N$# 8+hK � ������� 	
� � �� �%�w� sJ O��nE��.  
[1]   �������ITU-T Z.141 (2006) g ������ ���	
� ������� ��� ������ ������(TTCN-3) ����� ��� �  �����.  

[2]   �������ITU-T Z.142 (2006) g �!��"�� ������� # $%&�� ������ ������(TTCN-3) 3 '  (��) ���� ���(GFT). 

[3] ������� ITU-T Z.143 (2006) g ���	
�3 ������ ��� ������ ������ *� :��+�,-�� ������ (TTCN-3).  

[4]   �������ITU-T Z.144 (2006) g �/�0��3  ������ ��� ������ ������ *�(TTCN-3) : 1���� 234� 5�) 67���(TRI).  
[5]  �������ITU-T Z.145 (2006) g �!��"�� ������ # $%&�� ������ ������3 TTCN-3) :( $%&+� 5���� 67���(TCI).  

[6]   �������ITU-T Z.146 (2006) g �,�"�� ������� ���� ������ ������3 (TTCN-3) :������ 9��/;� ASN-1  ������ <�
TTCN-3. 
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3  �	�����	� �������	  

1.3  �������	  

� O������ xK��M���� ���$A�!� 0�A�� g������� 	
� R��ST C������� ITU-T X.290[7] �ITU-T X.290[8] � �������� ��������:  
1.1.3  	
����
� �� :�L�d  �5� >`�� �= z�%� �= l�M� �=)[�^�M (+�� '���� �L$M� {:= N$# ��6 
)��� �+�|�� ��B ���� altstep sJ ���
F�G (� ^�# �L, 
�+���� '���.  

�����  � ��� ���	
 ��
 ��� ������ ��� ��� ��
�
� ����� ��!��� ��	�� "��#�� $ %&�� ��' (�)��� ������ (�*�+ �,.  

2.1.3  ������ ���� : ;�<= "� �#�LBTTCN-3 k�%�&� �7�M�  � O����0.1.6 �1.1.6.  
�����  � -� /��-� 01 ��23�4*�)5 (67�89 (�7�7.  

3.1.3  ����� �� : 'JTTCN-3 k�AL�� j�� V< ��pm� U$A�� �}$�� "��� O�%@.  
�����  � $ /��2�� (�:�
 ; �<1 (�*=�, /��5 �> ?�< 01 �,� ��7�@��� %9�8A��� ��BC��� "17.6 .  

4.1.3  ������ ���� : ���~������ ��:��� C@ ������� l&��� O��B.  
 ����� �  D��:���9 �E�F
� ��	, G<8� �H83 ��I�J� KLFIFO MN:@�O�� D�PE� $ .�Q=' �5 R��S1 �5 (��7� T�� (�*�+ �&�	�� "8#
 "5 U#��.  

5.1.3  ������ ���� :� ;�<=� �A�&@ �$&$5 ;�<T� �A�&@ ��5�5= ;�<T >1�n �5� ��� ���AM� V<� ����anytype  ;�<T� >�?�
 �e�$# �L1�%�� aLM�&L$� �7�M!�) .��� �9:�3.(  

6.1.3   �!�� ����) ����TTCN-3 �!�"�( : ;�<= >�L� �#�LBTTCN-3 �!�\�Mk�%�&� �7 ) V<� ����!� ;�<T� >�?� ��5�5T� ;�<T�
anytype ��� ;�<=� 
+�!�� '���M���U�}��@ V<� ��: (\�M!� ;�<T� >�?��LM�&L$� �7�$M!� a "� O����&� �= OP��� � p��5 �e�# "

 ��P�TTCN-3 X��=.  
7.1.3  �����#$ ���
�� :kmb� �
�+���� t�P= N$# ��$M+�� ��L$M!� {�7 L�M� g��L$M!� "� i�:��%�&!� �L�%�� 8� ��$M+�� �L$M!� �L�d '��� g �$
 .m���%�&� �L�d N$# L�M� �= 
�+������%A�� �dm# �A5��@ �$.  
8.1.3  %��&���� : p��b�5�� ��bK gp��`J N$# �L1�%�� ������� ���P �)[# �GJ\�^ (�d "�E� >A�&K � �GJ U��� '����� a p�: N$# �@�`

[@ "# p��`J�K��# �Md��� �@�o�5� >� M.  
9.1.3  ��'* ��
�� : VL�� �5��� �= VL�� z�%� >`)[�\�M^ ({�:���5� ��K � � Dd� '��, xK�M)� ��B ������� �+�|�altstep  sJ ���
F�G (	
�+�� Dd� � "���.  

 ����� �  ��7�@, �5 (��& V�+ ��W)Y�)5 �5�Z ( "��#�� ���	
 �H8, U, (�)��� ������ �H8, $ \�]�O
 ^#�)��_35 �IJ� (��& (��, K3�
.(  

10.1.3  ���+ �#,!
� ��
-�. : '���� DM:)F�G sJ ��� z�%�� D@�w� OP� �L$M� ( sJ O��nE� "�6[� ��P OP��� � '��� �= � {7�M
[K�? aLQK {:= N$# ^�M� O���� ���������� x1�|��� >altstep �!�OP��� F$�� ������ p�`� OP��� j+: � �7�M.  

11.1.3  ����� �/-��� 0��- (ICS) :�9:� ������� ITU-T X.290 [7].  
12.1.3  ��*�1�2� ������ ���34 ����
��(IXIT)  :�9:� ������� ITU-T X.290 [7].  
13.1.3  *�1�2�� 56 ����� :�9:� ������� ITU-T X.290 [7].  
14.1.3  �7!�� ���� : ;�<= >�? "� �#�LBTTCN-3 k�%�&� �7�M!�  OP� � �7�M� ;�<=�TTCN-3  OP��� F$� sJ O����&� ;�<=�

 ��P� "�TTCN-3  lS ��P� "� �= X��=TTCN-3.  
15.1.3   !8#9� :;�<�)=��>��( :[� z�%! l}�� �= ��� V< �L�%� .�B �5� �= z�%� �= �L�%� l}�� ^�M) 'J x�+� a��� F�G � �H

`� ( q��r ��� ��&K N$# `�K:=).(  
����� � 9�` "1 a�@, (�75� �5 ���	:, �� b�c V7� �5 ���+d, �5 e��f (��, �5 ���)(�)� (��,� V7�� a�@, �� ?�< $ �g ( h,� ��O3 T�� �S8


 i�Fj:=)( � ��J=�1 $/i�Fj U, ��RhS %O�� �Z��:���9 K3���� ��Z l�, G��m ^Z b�, a�@, K3��
 �5.  

16.1.3  ��
? �#,!
� ��
-�. :, DM: '��)F�G sJ ��� l}��� D@�w (�= �+�|��� � V%7 {7�M� sJ O��nE� "�6 ��P  �= ��B ������
altstep [K ��P^�M.  

17.1.3  @8��!�� *�1�2�� 0A�B� (MTC) :�9:� ������� ITU-T X.292 [8].  
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18.1.3  ���/�� :8C ��
�� !#!D :[� ��l}�!� ��P ��L$M� �K�� �%K�/\�% .��� a�d �8L$M!� '�����.  
 ����� � ���6�� �Z��3 ��' (����� ��BC��� T�� B`n
 o� p�� q��� r8�6�� "��#�� $ ��BC�, 01 BC�
� �@& V�@�� ��BC�, ��W.  

19.1.3   ��
�� !#!D:8C EF!"� : ��l}�!� ��P ��L$M� �K�� �%K�/ �[�\�%a�d � � �+�|��� .��� altstep F�G sJ ��� sJ >`�� ��6�
 O����� p��`J �A5��@ l}��)� �+�|� altstepF�G sJ ��� (��$A!� p��`E� sJ.  

�����  � �s "8#3t� $ ��BC��� $ ��B�C��� �����6�� �Z��3 ��' (����� ��BC��� T�� B`n
 r8�6�� R��S.  

20.1.3  GH���� *�1�2� 0�B�(PTC)  :�9:� ������� ITU-T X.292 [8].  
21.1.3   IJ9� :;�<�)=��>���( : �= z�%� >`�� �= l�M�[� q��r ��� C6 N$# `�� >�d�� �L$M� ^�M:=)(.  

����� �  "1 ��7�@, �S��,� B:
  T�� �S8
u�  i�Fj h,�:=) ($  a�@, �5 %+d, �5 e�!� (��, �5 %9�`  �5 ^Z b�, a�@, ��J=�1
 K3���� ��Z l�, G��mi�Fj U, RhS %O�� �Z��:���9.  

22.1.3  *�F �� : VL��  "�6 ��� U�}���@ V< �= ��� a��Q� V< �= ��� ���AM� V< �= ��� V< �= 85�5= V<TTCN-3 
{M��� aLM�&L$� ^�M!�.  

23.1.3  ��;�B� ���
�� :kmb� �
�+���� t�P= "# �$%�&� ��$M+�� ��L$M!� {�7 '��� ��L$M� "� i�: g � g�= xK����� Dd� �# ^��M�
 ������ ������� 
�+�� �K�@ �# ^��M� gOP� ��L$M� ���P)kmb�[� ��� g������ ������� �+���� "� �7��M� g '= �= O�L�&� O����&� xK��M� M


�+���� Dd� a�d {�L�%@ 8#� N$# ������ 3�9:.(  
 ����� �  vK3�F��� %+� �	� (&��, /��-� ��� "1���J8#7 (@`8, �w5 vq5.  

24.1.3  G�. ����� :��p��b�5� '�� V< �5� �7��� �A5��@ V< ��pm! 3��� 
�+��.  
25.1.3  *�1�2�� 56 K�L;(SUT)  :�9:� ������� ITU-T X.290 [7].  
26.1.3  M�/� : ��5�%� 'JTTCN-3 �= O��� ��d "� �#�LB .�5�E ��J ��4�&� ������m� O�� ���AM� ����@ 8� ���� '= "� ,

��%�&!� ��%�� �#�LBz�%!� �+���� >� 3p���� �$.  
27.1.3  *�1�2� N�
�) :��$5 �= (= ��B ������� '��@ 
�+�� �# ������ '��� N$# �=@ �+�|� � '��)�+�= ( x1�|��� >�? U$A��

�execute  �=start k�K�����.  
 ������ 7 ��:�m� "8#, M#� "8#3 ��c ��:�m� ���	
 b=mo'8�  ��:�mE� \�IJ $ (,x=�, e�3�� ��:�m� ���'8�7 ���	
 U#� y U,� z�{�

)��:�m� ���'8�O� ���P ��c ��:�m� ��:��� U#� vq5.(  

28.1.3  $!O *�1�2� :�9:� ������� ITU-T X.290 [7].  
29.1.3  $!O *�1�2� P�2 :�9:� ������� ITU-T X.290 [7].  
30.1.3  *�1�2� ������� : ��P� "� �#�LBTTCN-3 k�K������ aL�� gO��B �������� �7�M� �$��, �#�LB N$# ����  ��� p�`

TTCN-3 �b,= �= P��.  
31.1.3  *�1�2� K�L; :�9:� ������� ITU-T X.290 [7].  
32.1.3  - Q��*�1�2� K�L�� R� : ������ 3�9: � �P��� 
7��� a@�%� �7�K ������ '���TTCN-3 )��B ( ���7�KSUT.  
33.1.3  �� ��%��� : ��~ VL�� ��$M7 ��%, CM� VL�� ��5�%� �= ��l�M� �= ��d 3�4�5�@ �L&� �}� �����) g�����4��� �# gab�

�� z�%� �M`���� �+�|� U$/ �# ��$M7 ��L$ML,�+�|�� O��# �L�%, �= F�G sJ �.(  
�����  � �m|� ��	�� �, (�*�8�, a�@, �5 B:
 �5 (��@� (���}� (��@��� u6�	�� =' "8#3 "5 u�3.  

34.1.3  ���. ���
�� :��L$M� p8n � ��$M7 �L$ML, z�%� �= �L�d �K�� N$# O�%!�.  
�����  �  R^2�� ?�< (�L�8, D�Z (����� (��@�� (��, M�#
.  

35.1.3  S��8�
� T!�� ��U� :��� V< "# 'm#E� �= 85�5= VL�� 8#�7 V�L�� �A5��@ ^�MK V<.  
����� �  01 ��23 �O! u���O��� (&��� /��-�~, ���&�)�4*�)5.(  

36.1.3  ���. V��!� : UP���K �����[�� �L�d >� ^�MCM� V< "� X� �= �.  
�����  � ��BC�, �5 %9�8` V�@�� "8#
 "5 U#�.  
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2.3  
	����	  

������� �����4!� ������� 	
� 34�&�:  
API  0��A� �B-� ����� �A&��   (Application Programming Interface)  

ATS  ��B ������ ������� (Abstract Test Suite)  
BMP   �M�� 85�5= X��&���}$�� (Basic Multilingual Plane)  
BNF   z�,�@ a�n� ���: (Backus-Naur Form)  

CORBA  �,��Q� R��ST U��A� V�5� �K��LM� (Common Object Request Broker Architecture)  
ETS  0��A�$� �$@�d ������ ������� (Executable Test Suite)  

FIFO  Y���� � .�T� g.���� � .�T� (First In First Out)  
ICS  
�+�� �%@�A� '��@ (Implementation Conformance Statement)  
IRV  >`�! ����� �S��� (International Reference Version)  
IUT  ������� D� 
�+�� (Implementation Under Test)  

IXIT  J ����$M������� 
�+��� ��7�I (Implementation eXtra Information for Testing)  
MTC  8&�1� ������ '��� (Main Test Component)  
PTC  ������ ������ '��� (Parallel Test Component)  
SUT  ������� D� 3�9: (System Under Test)  
TSI  ������ 3�9�� ��@ �A5 (Test System Interface)  

4  �����  

0.4  ����  

 'JTTCN-3 �����m� ������� �A5T� "� i��� -# ��$#�+� �9: �������� ;�<= >�L� �+���� N$# 0��A�$� �$@�d �K�d �:�� �}� 8� .
 ���,���-�� �������� 8� 0��A�$� �K���M!� 0/��!��)D:��:E�� �$%��!� ���,���-�� F�G � �H (����� ����� ����) ���� F�G � �H

J��7�I (� N$# �L1�%�� ����!� ��������� ��P��� ��������CORBA  ���������API F�G sJ ��� . ���%K ��TTCN-3  �������� N$#
�%@�A!�g &� '= "�6������ "� X��= Olb, i��:T 34���� O�%��� ����� a�}Q�$� ��$@�%�� F�G � �H �����a������ ��������� 3�9���� ���.  
 aLQKTTCN-3 ������� �K���h�� �������:  

• ������K� ���m�� �������� �m��Q� K� N$# O�%!� 

• ����5� N$#� p��`J N$# �L1�d ������ ���$L# 

• �!��%$# O�X��= ��M:� ����$M� l+Q� K� N )�LM�&!� sJ ��K� ��$@�d F�G � �Ha(� 

• �!��% ��M�d�� ��5�%�� ���AM� K� N$# O���K�d ��p��� ����~ >� 

• ��L�d ��L$M� 

• ���������� 3��P= ������� q��r 

• �O��B �������� ������ ����~� ������ ������� ��L$M� 

•  >L�� 3�4�5��� TTCN-3 �X��= ��}� >� 

• [� U�,�� #��d�c��5 ���� �$#� .���� 0&:� �K��M@ �7�M 

•  �+$�� ]%� Z�&:=)_�` ]%� Z�&:= gab�c��@� (� 

•  �%�d� 
�+�� ��������)8$�}Q� ���� �$#.(  
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1.4 �����	 ������ �	���	 ���  

 �+���� a�+��TTCN-3 p��`= O# sJ .�!� g.�T� p����O����� �}� �� g������� 	
� � ^�M .�!� gc�b�� p����\�M � ^
�������ITU-T Z.141 [1]  _�` ]%� 0&: �� .g���b�� p���� ��M!�� ^ �������ITU-T Z.142 [2]  gc����� ]%��� 0&: �� . p����
g>@���� ������� ITU-T Z.143 [3] ���� �$# N$# X����}$� 8$�}Q��� � .������� gj���� p����ITU-T Z.144 [4]  g\�MK �A&�� ^

 
�+��� �����TTCN-3 gz��&�� p���� gITU-T Z.145 [5] g\�MK ^ ����� ����� �A&��TTCN-3 ������� g>@�&�� p����ITU-T Z.146 [6]  g
 xK��M� 3�4�5� ��[KASN.1  >�TTCN-3.  

R��S= �wmw O����� �}� 3r�:  
  =(  ��v�G P � �LM� q: N$# �L1�d q: �}$, 

�(   �������� �������! ����M� .���� 0&�,TTCN-3  ����= C@TTCN-3� 

Y(   �$# z�5�, �����)��,�� z�5= g�dm# {� '��K �L��P (�+$�� ]%� Z�&:T.  
]%��� Z�&:= "# �$%�&� O����� �}� 3�4�5� "�6 .�= _�` 0&: 3�4�5� "�6 � gF�G >�� O����� �}� '�� c��@ 0&: .����  3�4�5�

O����� �}� z�5= N$# 	
� ]%��� Z�&:= 
�+���.  
�+$�� ]%� Z�&:= "� �Md��� �#�LB � '��T� �� c����� 0&���� _��� 0&��� 'J . �K���M� ]%� Z�&:= 	
� X��T� Z�&:T� '��� d�

 �$LM�&� �e7�# ���$� ]%� Z�&:= '��� d �=TTCN-3 �e&+:= .E� Z�&:T� ^�M� ��������� 	
� � 	
� ��7�I.  
 3�4�5� "�6TTCN-3 k�K���� X��= �L�d� V< ������� >� � xK��M� 34�&� ��P = ��}� ���AM� V< U�,�� #��%� aK�, X��

�L�d� . >� X��= ��}� �M@ 3�4�5� ���M!� �
� "� X��= p��`= ���TTCN-3 . �$&$5 � O��� N$# X��= ��}� �#� ���%K ��
ITU-T Z.140 ^�MK ��}� �#� "��� �������� "�  >LB 3�4�5� �u� TTCN-3������� 	
� � O������ #��%�� 0�A�� g.  

  

  
 UBW��Z.140/1  X ��
�>"� YZ/��� [�8;�7 \����� �]
� U���8"� �#,*  

[�\�M �$��, U�,�� #��d �A5��@ O����� �}� ^) 0�$!� �9:�A (8$�}Q� ���� �$#� )������� (ITU-T Z.143 [3] . �$# N$# �����
��= ���� ) � ������  0�$!� �� ������� 	
�A (��oe�� �= '��! 8#�+�� 0��A��� �M�� �o��: �}$�� 3�4�5� �%K � �
�� .  

2.4  ��!	��	 "#� $�%&	  

 � 8���� x���� z�5= N$# ����� �$#� U�,���� #��d N$# p��@ �}$�� ����  ������� 	
�) "� 3�&dT�5  sJ28 ( � �� � �%K�A@�
�$!� 0A .8 ��� x���� {$L��&K ga��n lS 8���� x���� '��K � ���# g���P a, �� . gChd���� 8 ���� 8���� '�+���� '�, �GJ�

��%�5T� l�¡� '��K.  

3.4  ��'�(�	  

�!� >� Z�&��@ ������� 	
� � O��� ������� >�? 
+�� g	
� �}$�� �S��� >� 0@�A��� 8#K 
�+��� ��&���@�� ������� 	
� � O������ ���$A 
������� ITU-T Z.143 [3].  

���� ���	  
ASN.1 


��	 ���	  
�Values2 

TTCN-3 

����� ���  
���� ��� 

���� ���

����Formatn  

������ �TTCN-3 

�� ������ 	
���� �����

������� ��� �  

��	 ���	  

�Values2 
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5  �����! �"� ���#$  

0.5  ����  

 ��$M�� X��&!� OP� 'J� TTCN-3 OP� 8� .��#�7 ��P� � OP� p��@ "�6 �� . ��P� "� xK��M� ����&� '= OP�� "�6�
X��= .�OP� ��L$M� ��P�� '��K '= "�6 ������ ������� ��L$MH �L&�.  

������ p�`� xK��M��� p�` "� OP� x���� . D@��w� ���AM� ;�<=� ������ 
7���� ������ ��:��� OP�� xK��M��� p�` ^�MK�
F�G sJ ��� O��B ��������� 
7��� �# ��p��`J ��p��� ��M�d��� x1�|�� ������ ���AM� ��5�%��.  

�� ������ p�` U$AK��
�+�� � ����K� O��B �������� OP .k�hK= ������ p�` "$MK '= "�6�  ��l}�� "#)��$� (��� G sJF� . "�6�
¢��:�@ ��:��@ 3�4�5�if-else  � do-while�K��7 O��B �������� ��= 
�+��� ������ K��� .��  � ��!�M�� ��l}�!� 3�e+� �#K

TTCN-3.  
 X�TTCN-3 k�%�&� �7�M� ��5�5= ���AM� ;�<= "� �#g  O��M� ;�<=� ������� ��#�LB� �mo5 ab� ����� ;�<= F�
,�

��7�+���.  
L&� ���AM� ���@ "� ��� i�: �7�K�N [� ������ ���AM� K��� ��p��� ����~� ��L$M� z�%��5�[� �= a��%�&������� 
7��� -# a . �7���

� 	
� N$# ���$LM��p��`J� ���5� N$# �L1�d ������ ���%� 
7��! . z�5= N$# 3�%� � �������� 
�+��� p��`J ��p�: 34�&� '= "�6�
���5�.  
��� O��B ��������, 8���K� ������ ��$5 "# l�M��� . ¢��:�@ ��:��@ aLQ��TTCN-3 b� ��d ��$5 x�� ����~ aK@ .��%�5� a

 t�PJ� ������[�
Q�� Dd�U�}���@ ��$5� �K .k�hK= �#K� a�o&� ����~� ������ ��P q��r.  
k�l�=� �}� ����M� q�£ '= "�6 gTTCN-3 ��M:k� R�# ��M:� ����$M� l+Q� ab� .k�hK= "�L!� "��  aLM�&L$� �7�M� ��M: K�

)�K���M� lS.(  

 ^7Z<�Z.140/1  X  �]� !���+ _
+ �
��` \!L;TTCN-3  

��	
� ���� 
 ������� ��	�

������� 

� ���
 �����!
"��# 

 � ���
 "��# $�% 

  �&�'# � ���
altsteps / (�����)�

"�*+ 

 ���� ,- � ���
����)� 

 ���� ���	
TTCN-3 module    

��� ���� �� ����	
 ������ import �	�    

����	
 ���� group �	�   

����	� �! ����	
 type �	�   

�"�#
� $%&� ����	
 port �	�   

��'��� ()*� ����	
 component �	�   

��+)
 ����	
 signature �	�   

,�-��� ,%�.� ����	
/01�2 external �	�   

01�2 ����	
 const �	��	�  �	� �	� 

����	� 3�4� ����	
/��+)
 template �	��	� �	� �	� 

,%�.� ����	
 function �	�   

����	
Altstep altstep �	�   

��5 ��'��� ����	
 testcase �	�   

,��+ �6�� ���789 var �	� �	� �	� 

3�4� �6�� ���789 var 

template 

�	� �	� �	� 

0+:� ���789 timer �	� �	� �	� 

��!"# �  ����� �	
��"���� "�"���� "��� ������� !�#� $�% & ���'�( �)��*+ ,�-� �.� ���/�� 0�1�� 2+��3� 4�5.�6 . 8)� 	�9: ;��9�� ;+ <��=����
>?: �@A�� 4�.� & ���B� C� �=D E��9/��� F��GH C �C++  ,���: IJ��TTCN-3K�6� & ������: ����H� ��� E.  
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1.5  ��� �!��� )*+�+  

8/���#� �� ��:m#¤� ��K �
�� U������ 'J g3�# a�Q@ . '���� i�7 �= �+�|� �&` ab� g��:m#J� ��:���� O�7 a��� ��if-else  g
 ��:m#E� >�? ���)�`� 'J (V%7 O�+�� �K�@ �.  

.�¥b�:  

 // This is a legal mixing of TTCN-3 declarations  
  : 
 var MyVarType MyVar2 := 3; 
 const integer MyConst:= 1; 
 if (x > 10)  
 { 
  var integer MyVar1:= 1; 
   : 
  MyVar1:= MyVar1 + 10; 
   : 
 } 
  
  : 

U���� ��@ OP� xK��M� p�` � ��:m#E� ��� '= "�6 .P�� ������ p�` a��� � gF�G >�� x1�|�� ��B ������ xK��M�� O 

altstepsk�%�&� �7��� '= U� ��:m#J �eM�? U$A�� . 34�&� "� ��$�� D@��b��� ��$�� ���d�!�� ��$�� ��l}�!� '= g��� a�Q@ �
� �MK�
k�@= J a�d�¦m# .3�5��� 8� O#�%�� 	
u O�P��� ��p��b�5��� . ��:��@ � �5�� 8���= >`��� 3�4�5� "�6�goto � t�P a�d �5��

) �9:�5.19.(  

2.5  ,*-#�.�  

0.2.5  ���������	
�� ������ �  

 �#�TTCN-3  ��L$M�value k�%�/ ������� ���$�:  
  = (  ���# '���8� �e�L$M� "�6 � �}� � :const �var �timer �control �group �import� 

�(   �}$�� ���# �L&Kmodule  �L�d ��L$MH������ '��K d g�= g������ ������� ��L$M� �#� �= �  "� '��K "�L!�
[� "��� xK����� Dd� �# 	
� ��L$M!� '����5�& 
�+���� p@ �# '���) g�=���� 
�+���� �# .( �# '= gF�G �MK�

�.����$� �$@�d lS "��� ���# �K§�$� �$@�d OP� �L$M� ��d '��� g
�+���� 

Y (   xK��M� >�?type  aLM�&L$� �7�M!�)� �H ab� ��� V< xK��M� F�G record �set ( V<�address  ��� a��Q��
 �L�d ��L$M� �#K������[� g�= g�xK����� Dd� �# ��L$M!� 	
� '���& 

� (   �}$�� ����# �#�template �signature �testcase �altstep �function  �L�d ��L$M�	
���� 
)g�= xK����� Dd� �# ��L$M!� 	
� '���&�.(  

 .��� � ��K2 ��L$M� ������#�@ ���K�� "�6 *��� �e�L$M� "�6 �}� ����# �T �`��.  

 ^7Z<�Z.140/2  X  �]� !���+ _
+ �
��` \!L;TTCN-3 ���
��
� �
-�.  

������� �	
� �	�� ��	
�  ����� � ������� �	�� ��� �������� ��	
�/��
!
module Static at start of run-time Values of: all basic types, all user-defined types and address type. 

type ) ������1(Static at compile-time Values of: all basic types, all user-defined types and address type. 

template Dynamic at run-time Values of: all basic types, all user-defined types, address type and 

template. 

function Dynamic at run-time Values of: all basic types, all user-defined types, address type, 

component type, port type, default, template and timer. 

altstep Dynamic at run-time Values of: all basic types, all user-defined types, address type, 

component type, port type, default, template and timer. 

testcase Dynamic at run-time Values of: all basic types and of all user-defined types, address type 

and template. 

signature Dynamic at run-time Values of: all basic types, all user-defined types and address type 

and component type. 

 ������1 �  ��record of�set of�enumerated�port�component�sub-type definitions ��	
��� �	�� �.  

������ 2 � ��
�� ��� ���� �� ��	
�	
� ��! "#�$�%#� &�'���# ��#()� �
*�+ ���(��# ,-/ 0 �12��# 3#4 "�15# 0 ���. 
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1.2.5  ������ �	
� ���� �	
 ��� �����  

0.1.2.5  ����  

 �7�M� ����� ;�<=� ��5�5= �$&$5 ;�<=� ��5�5= ;�<T ��$M+�� ��L$M!� >�? gU�}���@ g��� U&P '��� V<� '���# V<� aLM�&L$�
�L�%�� .K���� �
� .K� ��P��+!� �L$��� �A5��@ k�in .4�&� g>`�!� U&P O��,
!� ;�<T� "� ��L$M� �K�L��� ��P��+!� ��L$��� 3out 

 �=inout.  
k�L1�� �� >`�!� U&P 
7��!�� ���d�!� . ��L$M� ^�M�� ��P��+!� �L$��� U&P Dd��timer .��
+�� V< U&P 
+�� ��L$M� ^�M�� .

"�6�  ��P��+!� �L$��� 3�4�5�inout k�K���� >`�!� U&P ���!� N$# .��.  
1.1.2.5  ���	
 �� �� ��
 �����	
  

������� ��¨� �u >`�!� U&P �� *�� ��L$M!� 'J:  
  =(   V%7 �� � ��L$M� �1��d ���� d� altsteps x1�|� �>`�!� U&P ��� ��L$M� N$# O��B ��������� ��M�d���  
   ���"� �  	
���� � ����� ��� ��� 	
���� ������� ��!�" #�$ %�&' *�� ����) +�,-� ��.�23 (/altsteps ) ��.�1.2.16 

/1.3.21.(  
�(  ���d�� �= 
7��� �= z�%� �= �L�d ��l}�� ��J ��$M+�� ��L$M!� '���.  

.�¥b�:  
 function MyFunction(inout boolean MyReferenceParameter){ … }; 
 // MyReferenceParameter is passed by reference. The actual parameter can be read and set  
 // from within the function  
  
 function MyFunction(out template boolean MyReferenceParameter){ … }; 
 // MyReferenceParameter is passed by reference. The actual parameter can only be set  
 // from within the function 

2.1.2.5  �����
 �� �� ��
 �����	
  

F�G sJ ��� ��5�%�� D@��w F�
,� ��l}�� '��� �L�%�� U&P �� *�� ��$M+�� ��L$M!� 'J.  
 function MyFunction(in template MyTemplateType MyValueParameter){ … }; 
 // MyValueParameter is passed by value, the in keyword is optional 

2.2.5  �������� ������ ������� �����  
*�� �e������ ����M�� �# j+: �� '��K ��$M7 �L$M� �L1�d � {@ �e9� �
�� U������� ����M�� �# 'J�%7���� �� � �L$M� �L1�d � {@ �e9�  .

kmh7� �%7���� �� � �L$M� a, V< >� �1���� ��$M7 �L$M� a, V< '��K gF�G "#.  
  .�¥b�:  

 // A function definition with a formal parameter list  
 function MyFunction(integer FormalPar1, boolean FormalPar2, bitstring FormalPar3) { … } 
 
 // A function call with an actual parameter list  
 MyFunction(123, true,'1100'B); 

3.2.5  ���� ����� ����� �����  
 �}� ����M� �� � �L$M� �L1�d D:�, �GJTTCN-3 function  �=testcase  �=signature  �=altstep �= external 

function � 'f7 g�S��7E� � "Lh�� �S��+�� z��dT�M�� F�G 
�+�� �� 'm#�� .N}$� X��T� ���¨� >�? �� �S��+�� z��dT�.  
  .�¥b�:  

 // A function definition with an empty parameter list shall be written as  
 function MyFunction(){ … } 
  
 // A record definition with an empty parameter list shall be written as  
 type record MyRecord { … } 

4.2.5  ����!"� ������ �����  
 X��&!� N$# ��$M+�� �L$M!� �L1�d � �¦����5� D� ����� �v�L$M� ��$M7 �L$M� �¦= N$# O��� ��L$M!� ��:����� >�L� '��K��$M��.  

  .�¥b�:  
 // Given the message definition  
 type record MyMessageType  
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 {  
  integer  field1, 
  charstring field2, 
  boolean  field3 
 } 
 
 // A message template might be  
 template MyMessageType MyTemplate(integer MyValue) := 
 {  
  field1 := MyValue, 
  field2 := pattern "abc*xyz", 
  field3 := true 
 } 
 
 // A test case parameterized with a template might be  
 testcase TC001(template MyMessageType RxMsg) runs on PTC1 system TS1 { 
 : 
 MyPCO.receive(RxMsg);  
 } 
 
 // When the test case is called in the control part and the parameterized  template is  
 // used as an actual parameter, the actual parameters for template must be  provided  
 control 
 { : 
  execute( TC001(MyTemplate(7))); 
  : 
 } 

5.2.5  #���� $�%� ���� ������  

1.5.2.5  ���
��� ����� ������ �� ������  

 ������#�@ �L1���� ���� �= ��5�%� ���� C�L�� ��P��+� �L$, ^�h� ��$M7 ��L$M�template J �L$M� >� 07���!� VL��� .�B a�d ��7�I
�� � .z�%� V< �L$M!� �
� aM��g  ��M�� �L1m� �#�LB aLQ�� UP���� VL�� �© W�L&!� ��L$M!� �6 aM+��@�) 0�$!� �9:�B (

�� F�
,���%�� "� �K��M�� �#�L .>`�!� U&P z�%� �L$M� ���B U$A� ��.  
2.5.2.5  ������ ��!��" �#� �$�%� &���� '(  

V%7 "�6  �function �testcase �altstep �template � functionz�%�� VL�� �� � ��L$M� �u '��K '=.  
  b�¥.�:  

 function MyBehaviour(template MyMsgType MyFormalParameter) 
 runs on MyComponentType 
 {  : 
  pco1.receive(MyFormalParameter); 
   : 
 } 

3.5  ������� 	
���  

0.3.5  &'(�  
 �7�KTTCN-3 ��9�! ��5�5= ��P� >�5:  

  =(  �OP� xK��M� p�` 

�(  �OP�� ��� p�` 

Y(  �'��� ;�<= 

�(  �x1�|� 

�(  altsteps�  
�(  �O��B ��������  
�(  "��:m#J� ��:���� ���7 "��,�� ��:��@ �.  
    #� ���"1 �  � *�11.3.7 �2�- ��3
45 �1���6� �$��.  
     ���"#�2 �  � *�17.19  	�/�$ 	�*�7��- ��3
45 �1���6� �$��for.  
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 ��:m#J "� ��9�� OP� a, x����)�K���� .(��9�!� ��P�� :P�� ������ p�`� O��B ��������� x1�|�� Oaltsteps �" ��:���� ���7
��:m#J� " �� '= "�6 ��,�� ��:��@ � �  k��7�IJ �  ¢��:�@ ���$L#� ��:��@ 3�4�5� �A5��@ ��$5 a�nTTCN-3 ) �&%�� �9:�18.(  

OP� xK��M� p�` � ��� *�� xK��M��� 'Jg X��= �K��9�� ��P� Y��� "���g  �= � 34�&� '= "�6 g�= g3�# a�Q@ O��9�� 8�
�? F�G � �H gOP��� � '���� O��B ��������� x1�|� >altsteps ������ p�`� OP��� � �7�M!� . "� O����&!� ��7�M!� '����

k�hK= ���# �K§�$� �$@�d X��= ��P� O����&!� OP��� p�«= >�? �.  
 *�� xK��M�$� '��K�V%7 ������ p�` � 34�&� '= "�6 g�= g��$� �K§�$� �$@�d OP�$� ������ p�` � ���.  

� O��B ��������� x1�|� � V%7 ������ '��� V< � ��� *�� xK��M��� 3�4�5� "�6�altsteps  '��� V< �= '��� V< sJ lQ� *��
 0&�� ������) �9:�3.16 ( �A5��@runs on-clause.  

� O��B �������� 'Jaltsteps # �= '�� �K��7 �K��9�� ��P� 8� x1�|��E� '��� g�= g�e��@ ������� �dm *�� ��:m# �K�@ �# ���
 ��$@�d �u �eL&`��$� �K§��g  �= ��B ������ � V%7 34�&��altstep  ���M� �+�|� �=)� �K§�$� a@�d ��B ������ � 'm#J '��K � gab� 

 � �= ��B ������ �e�$/ �+�|�altstep ���� ������� �A5��@ 34�5�.(  
 ��:��@ ab� ��,�!� ��:����� aLQ�if-else-  �=while-  �=do-while-  �=alt- "O�7 ��:m#J� ��:��@ ." � 34�&� '= "�6�

 �= O��B �������� �= OP� "� ������ p�`altsteps x1�|� �=g  '��@ ab� gX��= ��,�� ��:��@ � �B� '��� d �=if-else-  �
��
 � 34�&Kwhile-loop.  

 '��K"��:m#J� ��:��@ ���+� " F�G � �H g�K��9�� OP� "� a�� ������� �dm# �u �B� ��,�� ��:��@� ��,�� ��:����" ��:��@ O�7
��:m#J� " �T� g���M�" ��:m#J� ��:��@ O�7�B�" .� ��� ��:m#E '��K� "��:m#J� ��:��@ O�7 " ��$@�d��$� �K§��.  

 a�Q�� � ��K�2 �K��9�� ��P� ������� .P� ��:m#J '����N$#= ����� X��&� N$# �K��9�� O  �# ��P��� >�? � �K§�$� �$@�d
U������ i�7 j+: � ad= ��K��&� . �K��9�� OP� ��:m#J '��� ��§�$� �$@�d ��������� "� ad= X��&� N$# ����� X��&� N$# ��P�$� �K

N$#=.  

  
 UBW��Z.140/2  X �#*�L�� ��ZC7 ��1��!�  

+89 :;�
<��/ 

 	
.
�= <��3  
 )�"�� >
�= �(  

 	
.
�= <��3  
 )�"�� >
�= �(  

	
.
�= <��3 
 )�"�� >
�= �(  

	
.
�?- �@�� <��3
)�"�� >
�= �( 

	
.
�= <��3 
)�"�� >
�= �(  

 	
.
�= <��3  
)�"�� >
�= �(  

	
.
�?- �@�� <��3
)�"�� >
�= �( 

 	
.
�?- �@�� <��3
)�"�� >
�= �(  

 	
.
�?- �@�� <��3
)�"�� >
�= �(  

function with 

runs on-clause 

function with 

runs on-clause 

function with 

runs on-clause 

alttep with runs 

on-clause 

testcase with 
runs on-clause 

�������	
  
system-clause 

Component type 

<��/ +89 :;�  

 	
.
�= <��3  
 )�"�� >
�= �(  

 	
.
�?- �@�� <��3
)�"�� >
�= �(  

 	
.
�?- �@�� <��3
)�"�� >
�= �(  
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.�¥b�:  
 module MyModule 
 { : 
  const integer MyConst := 0; // MyConst is visible to MyBehaviourA and  MyBehaviourB  
  : 
  function MyBehaviourA()  
  { : 
   const integer A := 1;  // The constant A is only visible to  MyBehaviourA  
   : 
  } 
   
  function MyBehaviourB()  
  { : 
   const integer B := 1;  // The constant B is only visible to MyBehaviourB  
   : 
   
  } 
 } 

1.3.5  ���� ������ ��)%�  
 �}� ���# � �� ��� ��L$M!� ��9�� ���%K ��L$M�)kmb��+�|� p�: � g (��L$M!� {�7 �e9� �
�� xK�M��� N$#g  ��:�� ��K��&!� N$#�

���9�!� U������ j+: � ��9�L$� . �K��M�� ��9�!� #��d >��� g�=)�9:� 0.3.5.(  

2.3.5  *��+,���� -���  
 U$A�KTTCN-3 !� U���� j+: � ��7�M!� >�? '��� g�= g��7�M!� ��+�O��� ��9� .:m#J '= �
� �MK�k�  �MK � ��9�! c�� X��&� �

!� j+: 3�4�5�:m#J 	����#�@ ^�Mk� N$#= X��&� � ��9�!� ������� i�7 j+: � ��9�! . �M� ������ ��d� ����� ;�<T ���B ��7�M� ��=
�d ���P � gF�G >�� �3�# a�Q@ O��+�� '��� '= ����h�� "� j��[K g�M� �X��= �M� ;�<= � �M� ��%� V%7 ��7�M!� 3�4�5� ��M .

k�hK= 0�A��� �� � ��L$M� ��7�M� N$# ^�M!� ��+� #��d.  
  .�¥b�:  

 module MyModule 
 { : 
  const integer A := 1; 
  : 
  function MyBehaviourA() 
  { : 
   const integer A := 1; // Is NOT allowed  
   : 
   if(…)  
   { : 
    const boolean A := true; // Is NOT allowed   
    : 
   } 
  } 
 } 
 
 // The following IS allowed as the constants are not declared in the same scope hierarchy  
 // (assuming there is no declaration of A in module header)  
 function MyBehaviourA() 
 { : 
  const integer A := 1; 
  : 
 } 
 
 function MyBehaviourB() 
 { : 
  const integer A := 1; 
  : 
 } 

4.5  ������� 	�
�� 	�����  

 ��7�M� 'JTTCN-3 Ol}���� Ol���� �����m�� ^���$� �5�&P .[�� ��P��+!� ��L$��� >�? U��� TTCN-3  Ol}� ^��¬) 0�$!� �9:�
A .(!� ��L$��� 34�&� �� ��P��+� TTCN-3  p��nT ��7�ML,TTCN-3 X��= ��}� ��P� "� O����&� p��nT ��7�ML, ��.  
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6  ���� ���	  
0.6  ����  

 �#KTTCN-3 k��# k�%�&� �7�M� ��5�5= ;�<= "� ./�<= 	
� ��5�5T� ;�<T� O��# aLQ��k�  ab� �B�@ �}� >� ��P����integerg 
boolean  ;�<= �M@ F�
,� �$&$5 ;�<=�TTCN-3  ab� O��verdicttype .;�<= ab� ����� ;�<= p��@ "�6� record 

 ;�<=� set� enumerated=�	
� ��5�5T� ;�<T� "� ;�<.  
 ���� ���AM� V< ^�MKanytype !� ���AM!� ;�<= >�L� ����,OP� � '���M�� V<� �7��M.  

ab� ������ a��Q� >� ��P���� ���� ;�<= 3�4�5� "�6� address �port �component  ������� 3�9: �K��LM� xK�M��) �9:�
 �&%��22.(  

 ���� VL��� 3�4�5� "�6default  U�}���@ �����!) �&%�� �9:�21.(  
 .��� �`�K3  ;�<=TTCN-3.  

 ^7Z<�Z.140/3  X  ���� _
+ �
��` \!L;TTCN-3  

����� ��� 	
����� 	����� ���� �� 

���
�' �A��= B
C'integer ��D
 E%��  
float ��D
 E%�� 

boolean ��D
 

objid ��D
 

verdicttype ��D
 

���
�' ����� B
C'bitstring %�� E��D
 

hexstring %�� E��D
 

octetstring %�� E��D
 

charstring FAG EH�I E��D
 E%�� 

universal charstring �FAG EH�I E��D
 E%� 

��6?� B
C' record  ��D
)������ ��.�( 

record of  ��D
)������ ��.�(H�I E 

set  ��D
)������ ��.�( 

set of  ��D
)������ ��.�(H�I E 

enumerated  ��D
)������ ��.�( 

union  ��D
)������ ��.�( 

	
�A�� �J
& B
C'anytype  ��D
)������ ��.�( 

�J
& K�8L� B
C'address  

port  

component  

�J
& ��M�-
= B
C'default  

����� �  �����subtyping �	
 ���� ��� ���� ���� ����� ����� �! �� �"�� ��#� �! $"��% �	
 �	�& '�!() *+,
-�() �.�.() ��	�) /�
0. 

1.6  ������ ��� ����  

0.1.6  �.�� ��/�/0 ���� 1�20  
 �#KTTCN-3 ������� ��5�5T� ;�<T�:  

  =(  integer : ����5� ��`�� '��� O��� ��d >� V<�+� F�G � �H g�$��, ��#T.  
  k��+� .�T� �d��� '��K �� ��b,= �= P�� �d� ���� V< ��d N$# .K �� � ��k��+� �L�%�� " �+� g�+� �L�%�� ab6� �

�P�.  
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�(  float :�%�$/ �A%: ��#= x��� V<.  
  8$K �L, �%�$/ �A%: ��#= xK�M� "�6 g3�# a�Q@ :<mantissa> × <base><exponent> ��P g<mantissa>  '��K

����k� �`��k� �=  gk����5<base>   U`�� ����)= � ���¨� U$S2  �=10 �= 16 (�<exponent>  U`�� ����
�= U��5.  

   �TTCN-3 �L�d ��G O#�d N$# �%�$/ �A%: �# �L�d ����� ���%K g10 . 3�4�5�@ �%�$/ �A%: ��d "# l�M��� "�6�
 "� C$�n�L�%�� �����:  

�  [@��� � �A%: >� ��Q# ����� gab� g�# >1,23 )ab6 �
�� 123 × 10–2 (�= 2,783  ) �=10–3 ×2783  (  
 �=�123,456789 ) ab6 �
��–123 456 789 × 10–6( �  

�   �="K�M@  �Le$�+KE  �� .�T� �M�� ��Pmantissa kmb� gzT� c�b�� ��� g12.3E4  )ab6 �
�� 
123 × 103 ( �=�12,3E-4 ) ab6 �
��–123 × 10–5.(  

	����  � ���-� N8$ #�$ O��1 E�,��I +�,- �
�-� P1mantissa  ��� ;����-TTCN-3Q-R" �1�L$ *��$S= E�T�TU-� *��$V� �.
W E.  
Y(  boolean :C���� C�L�d "� x���K V<.  

   �e�$# .K c��@ V< ��dtrue �false.  
� (  ��7.  
� (  verdicttype : "� x���� ������ 3��P= >� 3�4�5m� V<5 O��� ��d . ��d N$# .K�verdicttype  �A5��@

pass �fail �inconc �none �error.  

1.1.6  ��/�/0 ��	�/ ���� 1�20  
 �#�TTCN-3 ������� ��5�5T� �$&$&�� ;�<=:  
�� 	���1  �  � ����� FC /' ����� O�AU� XL1TTCN-3 Y5 bitstring /hexstring /octetstring  charstring /universal charstring.  

  =(  bitstring :�b,= ���@ �= P�� �= �+� >@��� � ����� O��L!� {L�d '��� V<.  
   V< ��d ���� '���bitstring �#k� �/���#�k� )�+� "�L!� "� (��@ 3�d�T :0 1  O�P� z���d� ��m# {%�&K‘) ( {M��K�

 �  "� Y��‘B.  
   .�¥b!�1 :    '01101'B  

�(  hexstring : U��� >@��� >� �e�� a, 07���K g�Q# ��5 3�d�= �= P�� �= �+�� ����� ��M@��� O��L!� {L�d '��� V<
���@ >@�T.  

   V< ��d ���� '���hexstring �#k� �/���#�k� )�+� "�L!� "� ( �K�Q# ��5 3�d�T) Ol}��� ^��¨� 3�4�5� "�6
��5 3�d��, ���&���@ Ol�����:(  

0 1 2 3 4 5 6 7 8 9 a b c d e f A B C D E F  
   O�P� z���d� ��m# �e%�&�‘) ( �  "� Y�� {M��K�‘H 3�4�5�@ '�®= {�n �L�d N$# .�� �Q# ��5 �d� a, 34�&K� �

��5 a�b� ��Q#.  

 .�¥b!�2:  'AB01D'H  
'ab01d'H  
'Ab01D'H 

Y (  octetstring:  �Q# ��5 3�d�T U`�� U��5 �# �= �+�� ����� ��M@��� O��L!� {L�d '��� V<) Y�� a, 07���K
���@ c�Lb� U��� >@��� >� 3�d�T� "�.(  

  ���� '���  V< ��doctetstring �#k� �/���#�k� �M� g¯P "��� g)�+� "�L!� "� ( �K�Q# ��5 3�d�T) "�6
��5 3�d��, ���&���@ Ol����� Ol}��� ^��¨� 3�4�5�:(  

0 1 2 3 4 5 6 7 8 9 a b c d e f A B C D E F  
   O�P� z���d� ��m# �e%�&�‘) ( �  "� Y�� {M��K�‘o '�®= {�n �L�d N$# .�� ��Q# ��5 �d� a, 34�&K� �

��5 a�b� 3�4�5�@ ��Q#.  

 .�¥b!�3:  
 

'FF96'O 
'ff96'O 
'Ff96'O 
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�  (  charstring:  �}��� �b,= ��  �= P�� �= �+� O��L!� �eL�d '��� ;�<=ITU-T T.50 [9]  ����� ��M`�� �}��� ab��
IRV) ( � ��� �L, ����2.8  ������� "�ITU-T T.50 [9].  

�� 	���2 �  �M�J >5IRV  ��-/�-� ������� ��D
?!-Z-) ������� ��D
?!-V�No.5 – IA5 �,=
�-� ( ��J��-� � <*���-�ITU-T T.50 [9]  �M�J [3
8�
IRV  -ISO/IEC 646.  

 ��d V< N$# .Kcharstring  8/���#� �#)�+� "�L!� "� ( z���d� ��m# �eM���� �e%�&� g�dm# ��G ��  �#�LB "� ��L&�
 �`����“) (%�&� �7�M� aK�� �+�|� 3�4�5�@ U&� �= k�int2char  l}�L, ��l+Q�� ��`�� ���� �L�d >�) �9:�1.C.(  

�� 	���3 �  \
,?�� �3��� K1�9 �!�]/ ^8��� F,3 <���/ �_ H�I +� <*
$5 ^�.  
 �`���� z���d� ��m# N$# ���� a5m5 xK�M� ����h�� "� ��P ���¨� �“) (� �L&�� ab � z���d� ��m# "� Y�� �A5��@

��7�&� ��`� '�� �A&�� j+: .  
 .�¥b!�4:  ""abcd"" represents the literal string "abcd"  

� (  $5 V< .K��P��+� �L$, {%�&K �  �$&universal  +� 8� O��� ��d ;�<= N$# "� �b,= ��  �= P�� �= �
ISO/IEC 10646 [10].  

  ��� "�6 ��d N$# ��universal charstring  8/���#� �M@)�+� "�L!� "� ( ��G ��  �#�LB "� ��L&�
 �`���� z���d� ��m# �eM��K� �e%�&K g�dm#“)(k�%�&� �7�M� aK�� �+�|� 3�4�5�@ U&� g ) �9:�3.C ( ���� �L�d >�

 �A5��@ �= l}�L, ��l+Q�� ��`��"8#�@�."  
��	��� 4:   ^8��� \
,?�� �3��� K1�9 �!�]/ F,3 <���/ �_ H�I +� <*
$5 ^�.  

   �`���� z���d� ��m# N$# ���� a5m5 xK�M� ����h�� "� ��P ���¨� �“) ( ��m# "� Y�� �A5��@ �L&�� ab�
��7�&� ��`� '�� �A&�� j+: � z���d�.  

   "�L�K"8#�@��� "�� N$# ������ O�P� �  N$# ����� "�k�%�/ ��$��� x���� �����&�� �v���� �K�Q# ��d �A5��@ �L& 
 �ISO/IEC 10646 [10]  ��P��+!� �L$��� �e%�&�char T� Y�� � O������ �m�7 �e$�+�� z��d) g.�b�char ( 0, 0, 

1, 113) ( �K��� �L&�� N$# .��"ű" .(�d� ��m# N$# �L&�� .� '= ����h�� "� ��P ���¨� �� z��“) ( � �`����
 �%K�/ .�T �%�/ ���� �$&$5)z���d� ���m# �( '�� �A&�� j+: � z���d� ��m# "� Y�� �A5��@ �L&�� ab� g

��7�&� .a&$&��� a}Q� 3�4�5�@ �$&$5 �L�%� �P� ����� � C�%K�A�� V$� "�6�.  
 .�¥b!�5:   q��4��� :ab�"aK�@ �  "�char (0, 0, 40, 48) ��7�P �$&$5 : aK�@ �  �
� {�Q� *��.  

	����� 5 � a$
=� K8b /' 
,?�� �3��� K1�9 �!�]/ ������
= +89 	
_ #�$ �-c�-� ^8d.  

 U�}���@universal charstring �+Q� a�b� >� 07���K gUCS-4 � ��� "� ISO/IEC 10646 [10].  
	����� 6 �  >5UCS-4 e' Kfd X!L� g�. �h  �_UCS  i-�I j=
k H��I H
@ #�$32 ��=.  

   �7�M� l}�� ��M: 3�4�5�@ �
� U�}���@ l+Q��� ��� "�6) �9:�3.2.28 .($5 ;�<= ^�M��������� O�+!� �L&�� �$& 
utf8string �bmpstring �utf16string �iso8859string  0�$!� � ��M��� 	
� 3�4�5�@E.  

2.1.6  ��	�	� �3-�� �.�%& 4��5  
x�+� ab� U�,�� #��d 3�4�5�@ �$&$5 VL�� �K��7 ����# G�+: "�6 .�&$&� O�P� ����# G�+: V%7 "�6�.  

 .��� � ����4 �+$�� �$&$5 V< ����# .�/ ��P�.  
 �+� �L�%@ �5�e+�� =��0).(  

.�¥b� :  
 // Given 
 MyBitString := '11110111'B; 
 // Then doing  
 MyBitString[4] := '1'B; 
 // Results in the bitstring '11111111'B 
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2.6  ������ ���� ���� ��
��  

0.2.6  &'(�  
\�M� ;�<= N$# ����� "�6M�&! �7 ��P��+!� �L$��� �A5��@ a�Ltype . ��#�7 ;�<= 0$� "�L!� "� aLM�&! �7�M� ;�<= >��) �1��d ab�

.�/ ����%�� �K�=� (<= N$#� ����� ;�<=� ��5�5= ;�anytype k�%�/  .�o$�3.  

1.2.6  ����� �����  
 �L&KTTCN-3 <T O��� ��d �L1�%� �+���H� ����� ;�<=� ��5�5= ;�anytype  .��� � ��� �L,3 . �
` V< �L1�%�� � ��%�� '����

 �e7�# ��%� ��%�%P ��#�7 �#�LB '�����
�� V< . � ��%�� F$�� 8#�7 VL�� �© W�L&!� ��%�� �L1�%�� 	
� {7�M� �
�� 8#�+�� VL��� �%K�
�L1�%��.  

b�¥.�:  
 type bitstring MyListOfBitStrings ('01'B, '10'B, '11'B); 
 type float pi (3.1415926); 
 type charstring MyStringList ("abcd", "rgy", "xyz"); 
 type universal charstring SpecialLetters (char(0, 0, 1, 111), char(0, 0, 1,  112), char(0, 0, 
 1, 113)); 

2.2.6  �3!�6�  

0.2.2.6  ����  

 �L&KTTCN-3 H ;�<T X� ����%� �+���float integer �charstring �universal charstring وfloat 
);�<T� 	
u ��%�Q� �= .( ��&���@� �integer �float ��%� 8#�+�� VL�$� �© W�L&!� ��%�� X� �A5��@ ^�M!� 8#�+�� VL��� �%K g

¨�� ��:�� ��¨� aLQK �
�� X!� ���$M�� �� . ;�<= ���P ��charstring �universal charstring ��%�� X!� �%K g
 a�� �© W�L&!�a5m&�� � �$�+�� �  .k�%�/ ��L&�� >I��� ��Pm� ��¨� ��%��  .��).��` ( VL�$� O�+Q!� ��L&�� �#�LB

)kmb�k�S��7 CM� >I�� '��K � g .(�� X! �¨�� ��d -�M� � ��$M��� ��:�� ��¨� C@ �S��+�� >I��!��.  
!� .�¥b1 :  

 type integer MyIntegerRange (0 .. 255); 
 type float piRange (3.14 .. 3142E-3); 

!�b¥ .�2:  
 type charstring MyCharString ("a" .. "z"); 
 // Defines a string type of any length with each character within the  specified range 
 type universal charstring MyUCharString1 ("a" .. "z"); 
 // Defines a string type of any length with each character within the range  from a to z   
 // (character codes from 97 to 122), like "abxyz";  
 // strings containing any other character (including control characters),  like 
 // "abc2" are disallowed. 
 type universal charstring MyUCharString2 (char(0, 0, 1, 111) .. char(0, 0,  1, 113));  
 // Defines a string type of any length with each character within the range  specified using 
 // the quadruple notation 

1.2.2.6  ����	 
 ����  

¦ � ���� K���"�6 g0�$/ X� �= 81�  ��P��+!� �L$��� 3�4�5�infinity k�@ ��$# �= ��:� ��P ��`� 3# N$# .� �L�d "� .
��:�� ���$� �$w�� �= "� -,= ��$M�� ��¨� '����.  

.�¥b�:  
 type integer MyIntegerRange (-infinity .. -1); // All negative integer numbers 

	����  �  �����"���,-� "R�!6�-� #�$ ��D
m�-� .e*n1 �/ K��T�-� � K"
L� Y5 ��J
o� pRh �������.  

2.2.2.6  ������ ������� ���  

��7.  
 	���� �  +�,-� Kq +�,-� �Rh Kr5.2.6.  

3.2.6  ��	�/ 7�8 9�& ��!���"��  
 �L&KTTCN-3 �$&$5 ;�<= N$# .�A�� ����%� �+���H . *�� �$&$&�� V< N$# L�M� �+$�� ��P� z�5= N$# .�A�� ��P 3�%��

�e�4�&� .¨� >�? �� ��d ��¨� 	
� ��%� g���integer S ����5 l) "� �%�Q� ��d �=integer.(  
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.�¥b�:  

 type bitstring MyByte length(8);      // Exactly length 8  
 type bitstring MyByte length(8 .. 8);    // Exactly  length 8  
 type bitstring MyNibbleToByte length(4 .. 8);   //Minimum length 4,  maximum length 8 

� .��� ��4 �+$�� �$&$5 ;�<T .�A�� ��P�.  

 ^7Z<�Z.140/4  X ^���� ������� ^�O a ��Z>�8"� ^���� ��ZC7  

����� ����� ����� 

bitstring 	
�= 

hexstring e�L$ ��� �
�' 

octetstring 	
.�s' 

character strings 	
_ 

N$#T� �$� ��&���@"�6 g  ��P��+!� �L$��� 3�4�5�infinity  3# N$# .��.�A$� P ��`� .N$#T� ¨� '��K� "� -,=g °��&� �= 
��T� �$�.  

4.2.6  ��� ��	�/ 1�20 $�:;"� <&�� $��%+  
 �L&KTTCN-3  � O��� ��L&�� ;�<= 3�4�5�@5.1.B ��;�<T �© W�L&� ��d ��% charstring 

�universal charstring .V< 34�&K�  ��P��+!� �L$��� ��%���pattern �  V�Ar �eM��K *�� . .K *�� ��%�� >�? '����
k��#�7 {A�L�� X�� VL�� ��%�%P ��#�7 �#�LB V�A4��� �e�$#.  

	����  � �-� Y5 ��6-� ^8d' #�$ F�A��- a$�!-� F��6 K��� �1�9 �A���= t3��� Xu ��D
,-� :
v$' w�� E	����,� ��D
,- x
& K8b i.
��D
,-� �J
6$ ��-�� ��-y z$ ^8-/ <*�q 	
_.  

.�¥b�:  
 type charstring MyString (pattern "abc*xyz"); 
   // all permitted values of MyString have prefix abc and postfix xyz 
 
 type universal charstring MyUString (pattern "*\r\n") 
   // all permitted values of MyUString are terminated by CR/LF 
 
 type charstring MyString2 (pattern "abc?\q{0,0,1,113}"); 
   // causes an error because the character denoted by the quadruple  {0,0,1,113} is not a 
   // legal character of the TTCN-3 charstring type 
 
 type MyString MyString3 (pattern "d*xyz"); 
   // causes an error because the type MyString does not contain a value starting with the 
   // character d 

5.2.6   <&�� $��%+ ����= $��  

1.5.2.6  �3!�0� ������ ��:�:> $��  
 �integer �float );�<T� 	
� "� ��%�Q� �= (�K�=� �1��d V$� 8#�7 V< xK��M�� �L&K .%��� U,��� '��K �� �+$�4!� ����

�A�.  
 .�¥b!�1:  

 type integer MyIntegerRange (1, 2, 3, 10 .. 20, 99, 100); 

 ��charstring �universal charstring �= �L1�d �= V�Ar ����%� V$� 8#�7 V< xK��M�� �L&K � X�.  
 .�¥b!�2:  

 type charstring MyCharStr0 ('gr', 'xyz'); 
   // contains character strings gr and xyz; 
 
 type charstring MyCharStr1 ('a'..'z'); 
   // contains character strings of arbitrary length containing characters a  to z. 
 
 type charstring MyCharStr2 (pattern '[a-z]#(3,9)'); 
      // contains character strings of length form 3 to 9 characters containing  characters a to 
z 
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2.5.2.6  ���� ������� � ����� ����� ���!"#�  

 �bitstring  �hexstring �octetstring  VL��� xK�M� j+: � .�/� �1��d ����%�� 8#�7 V< xK��M� V$� "�6
8#�+��.  

 �charstring �universal charstring f@ 8#�7 V< xK��M�� �L&K �= �L1�d N$# ���� ����%� sJ .�/ ��%� �7�I
8#�+�� VL��� xK�M� j+: � V�A4�� 8#�7 V< �= X�.  

8#�7 V< xK�M�� ���# ��~ .�A�� ��%� '��K gX��= ����%� >� V$�� �#� .��n��@ .�A�� �d aM+K� X��= 8#�7 V�L�� ����~ >� ��
)�= LB x����\�# ��%�� ��#�LB "� �,��Q� �#�LB "� ��%�� �#�.�A�� �d� V�A4�� 8#�7 V�L�� �= X!� �= �L1�%�� �e�7.(  

b�¥.�:  
 type charstring MyCharStr5 ('gr', 'xyz') length (1..9); 
   // contains the character strings gr and xyz; 
 
 type charstring MyCharStr6 ( 'a'..'z') length (3..9); 
   // contains character strings of length from 3 to 9 characters and containing characters 
   // a to z 
 
 type charstring MyCharStr7 (pattern '[a-z]#(3,9)') length (1..9); 
   // contains character strings of length form 3 to 9 characters containing  characters a to 
z 
 
 type charstring MyCharStr8 (pattern '[a-z]#(3,9)') length (1..8); 
   // contains character strings of length form 3 to 8 characters containing  characters a to 
z 
 
 type charstring MyCharStr9 (pattern '[a-z]#(1,8)') length (1..9); 
   // contains any character strings of length form 1 to 8 characters containing  characters 
   // a to z 
 
 type charstring MyCharStr10 ('gr', 'xyz') length (4); 
   // contains no value (empty type). 

3.6  ����� ��� ����  

0.3.6  &'(�  
k�hK= 34�&� ���P��+!� �L$� �type <= K��� ;�<= ab� ����� O�� ;�record  ;�<=�record of  ;�<=�set  ;�<=�set of 

 ;�<=�enumerated  ;�<=�union.  
��d �L1�%� .��� ����� �= �I�� q��r ����� 3�4�5�@ ;�<T� 	
� ��d N$# .��¨� "�6�.  

 .�¥b!�1:  
 const MyRecordType MyRecordValue:=             //assignment notation 
 {  
  field1 := '11001'B, 
  field2 := true, 
  field3 := "A string" 
 } 
 
 // Or  
 const MyRecordType MyRecordValue:= {'11001'B, true, "A string"} //value list notation 

 ��1�` ��d K� �#�)��� l}�� ���� V%7 ��#�7 �#�L� �L�%�� V�I g�= ( *�� ����� �� '= U� gV%7 q��r ���� 3�4�5�@
��%$� q�r .k���LI �,
� � *�� ����� ����� .k�hK= "�L!� "��  ����� 3�4�5�@ �I�� K� '�� ���B ���"� ." �L1�d 3�4�5�@�

 >�? ����� '��K g��%�� ����� �= �L�d >� ��J ������ � �����"� "�= 34�&!� lS  ��P��+!� �L$���omit.  
 .�¥b!�2:  

 
 var MyRecordType MyVariable:=            //assignment notation 
 {  
  field1 := '11001'B, 
  // field2 implicitly unspecified 
  field3 := "A string"    
 } 
 // Or 
 var MyRecordType MyVariable:=            //assignment notation 
 {  
  field1 := '11001'B, 
  field2 := -, // field2 explicitly unspecified 
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  field3 := "A string"    
 } 
 // Or  
 var MyRecordType MyVariable:= {'11001'B, -, "A string"}  //value list notation 

��L&[K   Z��&�� j+: � C�L�%� "K����� V$±)O�n���.(  
 .�¥b!�3:  

 // This is disallowed 
 const MyRecordType MyRecordValue:= {MyIntegerValue, field2 := true, "A string"} 

 �L�d 3�4�5�@ �K����� ����� ^
� g��d �L1�d ������ q��4��� ����� "� a, �omit ��I�� �G .�oL$� �dmM�� .��  �L$��� 34�&�
 ��P��+!�omit ������E� ���oL$� . ����� � .�B 8Ar �= g34�&!� lS ����� 3�4�5� U�&K g�%@�5 �b�� �L�d q��r O��#J �#�

l�}� '�� �dmM�� ��G ����� a9� '= gq��r.  
 .�¥b!�4:  

 var MyRecordType MyVariable :=  
 { 
  field1 := '111'B, 
  field2 := false, 
  field3 := - 
 } 
 
 MyVariable := { '10111'B, -, - }; 
 // after this, MyVariable contains { '10111'B, false /* unchanged */,  <undefined> } 
 
 MyVariable := 
 { 
  field2 := true 
 } 
 // after this, MyVariable contains { '10111'B, true, <undefined> } 
 
 MyVariable := 
 { 
  field1 := -, 
  field2 := false, 
  field3 := - 
 } 
 // after this, MyVariable contains { '10111'B, false, <undefined> } 

1.3.6  ?@/ ���� 1�20  

0.1.3.6  ����  

 �#KTTCN-3 �<=/k� �� �¦= N$# �7��M� ����� ���record . V< ����# '��� '= "�6�record �= ��5�5= ;�<= �=  ���AM� ;�<=
 aLM�&! �7�M�)!� �= ��#�L�� �= �mo&�� ab�X��T� ��7�+� .( ��d '����record  ���B ;�<= >� �L1����record . '����

��$� ���M�� ��7�M� � record � '���� � O�Precord )3�# a�Q@ O�P� '��� '= CM�K � "��� .(��  V< �� �
�� D@�b�� ����
record �= O�n��� p��5 g.�B ��%, OP� ��L$M� �= ��l}�� N$# O�n��� lS.  

 .�¥b!�1:  

 type record MyRecordType 
 {  
  integer    field1, 
  MyOtherRecordType  field2 optional, 
  charstring    field3 
 } 
 
 type record MyOtherRecordType 
 {  
  bitstring  field1, 
  boolean   field2 

 } 

 ���B '�� �mo&�� xK�M� "�6)�S��7 �mo&, g�=.(  
 .�¥b!�2:  

 type record MyEmptyRecord { } 

 �L�d q\�4[�record = N$#���7 ���# z�5 ..�B ��d U���� '��K�  �G VL��� xK�M� � ����� U���� j+: �� ��d �L1�d ����� �
�dmM��.  
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 .�¥b!�3:  
 var integer MyIntegerValue := 1; 
 
 const MyOtherRecordType MyOtherRecordValue:=  
 {  
  field1 := '11001'B, 
  field2 := true  
 } 
 
 var MyRecordType MyRecordValue :=  
 {  
  field1 := MyIntegerValue,  
  field2 := MyOtherRecordValue, 
  field3 := "A string" 
 } 

��d �L1�%� O��� �L�%�� j+:.  
 .�¥b!�4:  

 MyRecordValue:= {MyIntegerValue, {'11001'B, true}, "A string"}; 

1.1.3.6  $%# �&'� ��()� �
�*  

 ����# ��record �� ����� �A5��@ V%�TypeOrValueId.ElementIdg  3�%K ��PTypeOrValueId VL��� �5� '����5�@ 
��!� l}�!� �= . 3�%K�ElementId ��� V< � .�B �5� '����5�@.  

.�¥b�:  
 MyVar1 := MyRecord1.myElement1; 
 // If a record is nested within another type then the reference may look like this  
 MyVar2 := MyRecord1.myElement1.myElement2; 

2.1.3.6  $%# + ��,��� �-�'�  

 � �K����� ����M�� ��record  ��P��+!� �L$��� 3�4�5�@optional.  
 .�¥b!�1:  

 type record MyMessageType  
 {  
  FieldType1 field1, 
  FieldType2 field2 optional, 
   :   
  FieldTypeN  fieldN  
 } 

^
P ��� 3�4�5�@ �K����� ����� ^
�.  
 .�¥b!�2:  

 MyRecordValue:= {MyIntegerValue, omit , "A string"}; 
  
 // Note that this is not the same as writing,  
 // MyRecordValue:= {MyIntegerValue, -, "A string"}; 
 // which would mean the value of field2 is unchanged 

3.1.3.6  �
�* .�/� �����" .�/� 0�,�(�  

 �#KTTCN-3 � ;�<= xK�M�xK�M� � �$���� ao5 ��� record ."� a, '��K�  OK` ����� ;�<= xK�M�)record �set 

�enumerated �set of �record of (A< ����%� �+�����k� �#�7k� k����.  
.�¥b�:  

 // record type with nested structured type definitions 
 type record MyNestedRecordType 
 { 
  record  
  { 
   integer nestedField1,  
   float   nestedField2 
 } outerField1, 
 enumerated { 
    nestedEnum1, 
    nestedEnum2 
   } outerField2, 
   record of boolean outerField3 
 } 
 
 // record type with nested sub-type definitions 
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 type record MyRecordTypeWithSubtypedFields 
 { 
  integer    field1 (1 .. 100), 
  charstring field2 length ( 2 .. 255 ) 
 } 

2.3.6  ��1� .�/� ���&*  

0.2.3.6  ����  

 �#KTTCN-3 <T��7��M!� ����!� lS ����!� ;� @ set .�mo&� �$w�� ��d� ;�<= �#�LB '����  ���B U���� '= p��b�5�@set �e� lS.  
.�¥b�:  

 type set MySetType 
 {  
  integer    field1, 
  charstring   field2  
 } 

 �#�L�� � O�P� '���� �#�LoL$� ��$� .��� ��7�M� '���)3�# a�Q@ O�P� '��� '= CM�K � "���.(  
L1�d ����� 34�&K � ;�<= ��%� ��d V�h� ��d �set.  

1.2.3.6  .�/� ���&2 ��()� �
�*  

 ����# ��set  V%���@ ����� �A5��@)�9:�1.1.3.6 .(  
.�¥b�:  

 MyVar3 := MySet1.myElement1; 
 // If a set is nested in another type then the reference may look like this  
 MyVar4 := MyRecord1.myElement1.myElement2; 
 // Note, that the set type, of which the field with the identifier 'myElement2' is 
 referenced,    
 // is embedded in a record type 

2.2.3.6  ���&* + ��,��3� �-�'(��  

K����� ����M�� �� � �set  ��P��+!� �L$��� 3�4�5�@optional.  
3.2.3.6  �
�* .�/� $���" �/ 0��(�  

 �#KTTCN-3 ��� ;�<= xK�M� xK�M� � �$���� �#�LB �set ao5 ;�<= ���² �$w�� g� O������3.1.3.6 .  

3.3.6  A!�
� 1�20 ��&��B� �C@/  

0.3.3.6  &'(�  
 �#KTTCN-3 VL��� j+: k�M�? ������M� '��� *�� ��#�L��� �mo&�� �+���� . ��P��+!� �L$��� 3�4�5� 	
� N$# .K�of . `�K ��

 x�+�� �$w�� ������#� "�6� ���# ��7�M� ��#�L��� �mo&�� 	
u_����� N$# U��� lS x�+�� U���.  
 ��P��+!� �L$��� 34�&�length = ��%��.��/record of  �set of.  

 .�¥b!�1:  
 
 type record length(10) of integer MyRecordOfType; // is a record of exactly 10 integers 
 
 type record length(0..10) of integer MyRecordOfType; // is a record of a maximum of 10 integers 
 
 type record length(10..infinity) of integer MyRecordOfType; // record of at least 10 integers 
 
 type set of boolean MySetOfType; // is an unlimited set of boolean values 
 
 type record length(0..10) of charstring StringArray length(12); 
 // is a record of a maximum of 10 strings each with exactly 12 characters 

 �L�%�� ����� '��K� record of � set of ���7 ���M� z�e+� ����� �= �L�d �L1�d �����) �9:� g��7�+�! �L�d ����� j+:(5.6 .
	
� ���M�� O#�%�� "� P�� p��b�5� �����: k�hK= W�L&� q��r ����� '��K ���# g��M� ��5�%� xK�M� ���P �  {��4�5�@) �9:�

(0.6.14.  
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��� 34�&K ���#s�T� �L�%�� q�r g��d �L1�d �� F�G sJ ��� c�b�� ���M$� �L1�%$� ��:�b�� �L�d q�r� g.�T� ���M$� �L1�%�� � . ��
 ��7 q��4�@ �L&K)kmb� g'��$�7 gs�T� ��:�b�� >��� �Le��@ p�h�@ �7�&� �= O�n��� .(����� q��4��� "� ���� *�� ����M�  �= �e�Ar

W�I�@ �L1�%�� "� �e7
P.  
e+� ��d ������� 3�4�5� "�6��� "6T� U:��� "� a, N$# �5�q��4��� "� �&KT� U:� .k��+� .�T� ���M�� a��� '��K�  ���o�� ��

 a���� �L�d.�A$� 8#�+�� V�L���� N$# R��+!� ¨� . lS q��4��� "� "6T� U:��� N$# a���� �e�$# .K *�� ���M�� �L�d D:�, �GJ�
\�M�
�+���� �= ����� �$M� �A� �
� U�&K g�7 . q�r g��`�� lS ���# sJ q��4��� "� �&KT� U:��� N$# a���� a}Q� ��n= �GJ�

U:��� N$# �L�%�� ���M� "6T�g �7�M� lS �L�d >� ���� �L�d '��� 8$M+�� a���� "� �}�= a��� >� ����M�� >�? 0$r� . ����M@ �L&K�
 V%7  O�@�# ���P � �7�M� lS)lS �L�%�� a9� �L��@ ��1�� .( �L�d .�5�J U�&K�record of  ��B ������ �A� �7�M� lS ����# >�

8���K�. 

 .�¥b!�2:  
 
 // Given 
 type record of integer MyRecordOf; 
 var integer MyVar; 
 var MyRecordOf MyRecordVar := { 0, 1, 2, 3, 4 }; 
 
 MyVar := MyRecordVar[0]; // the first element of the "record of" value (integer 0)  
            // is assigned to MyVar 
 
 // Indexed values are permitted on the left-hand side of assignments as well: 
 MyRecordVar[1] := MyVar; // MyVar is assigned to the second element 
              // value of MyRecordVar is  { 0, 0, 2, 3, 4 } 
 
 // The assignment 
 MyRecordVar := { 0, 1, -, 2, omit }; 
 // will change the value of MyRecordVar to{ 0, 1, 2 <unchanged>, 2}; 
 // Note, that the 3rd element would be undefined if it had no previous assigned value. 
 
 // The assignment 
 MyRecordVar[6] := 6; 
 
 // will change the value of MyRecordVar to{ 0, 1, 2 , 2, <undefined>,   <undefined>, 6 }; 
  // Note the 5th and 6th elements (with indexs 4 and 5) had no assigned value before this  
 // last assignment and are therefore undefined. 

 	����! +� {�. ^8��� ^� �Rh K�| record of </�$ � �U6�= \��U6$ .�!�]�-� N8�� E\�f�3 ��� �J
6$ p
.*' record of:  

 function reverse(in MyRecord src) return MyRecord 
  { 
  var MyRecord dest; 
  var integer I; 
  for(I := 0; I < sizeof(src); I:= I + 1) { 
   dest[sizeof(src) - 1 - I] := src[I]; 
  } 
  return dest; 
  } 

 ����# "# ¢��Krecord of �set of  ��M@T� O�M�� ��7�+�! �$w�� ���AM� ���@ �B!�) �9:�5.6.(  
 .�¥b!�3:  

// Given 
 type record of integer MyBasicRecordOfType; 
 type record of MyBasicRecordOfType MyRecordOfType; 
 
 // Then, the variable myRecordOfArray will have similar attributes to a two-dimensional array: 
 var MyRecordOfType myRecordOfArray; 
 // and reference to a particular element would look like this 
 // (value of the second element of the third 'MyBasicRecordOfType' construct)  
 myRecordOfArray [2][1] := 1; 
 

1.3.3.6   0�,�(������" .�/�  

 �#KTTCN-3 xK�M�  xK�M� >� a���� >LB V<record of �=set of  . '��K� OK` ����� ;�<T k�+K�M�)record �set 
�enumerated �set of �record of( ���� 8#�7 V< ����%� �+�����.  

.�¥b�:  
 type record of enumerated { red, green, blue } ColorList; 
 type record length (10) of record length (10) of integer Matrix; 
 type set of record { charstring id, charstring val } GenericParameters; 
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4.3.6  A-!�� ���� 1�20  
 �#KTTCN-3  ;�<=enumerated . V%7 
��� ;�<T YG�< >I�� O�M!� ;�<T� 34�&�� ��d "� �#�LBO��� O�L&� .NL&��  ab�

!� ��%�� 	
���KM� O��L . KM� a�� '��K�[�^�M . V%7 O�M� ;�<= N$# ���$LM�� 34�&��u q��4��� N$# ���%�� ��7�M!� 	

CL9�!� C$}Q!�� �7������ . �M� V< � O�P� KM��� ��7�M� '����)3�# a�Q@ O�P� D&�� "��� (�1�� '��� _����@� V< Z��5 � �

V%7 �� .�# �= ��$� �K§� ��7�M! 34�&� �� ��� VL�� X��= xK��M� � V%7 KM��� ��7�M� 3�4�5� ��MK� �= X��&!� j+: �# ��
��= X��&�  ��9�!� ������� i�7 j+��)� ��9�!� ������� �9:�0.3.5 .(  

 .�¥b!�1:  
 type enumerated MyFirstEnumType { 
  Monday, Tuesday, Wednesday, Thursday, Friday 
 }; 
 
 type integer Monday; 
 // This definition is illegal, as the name of the type has local or global visibility 
 
 type enumerated MySecondEnumType { 
  Saturday, Sunday, Monday 
 }; 
 // This definition is legal as it reuses the Monday enumeration identifier within  
 // a different enumerated type 
 
 type record MyRecordType { 
  integer   Monday 
 }; 
 // This definition is legal as it reuses the Monday enumeration identifier within  
 // a distinct structured type as identifier of a given field of this type 
 
 type record MyNewRecordType { 
  MyFirstEnumType firstField, 
  integer   secondField 
 }; 
 
 var MyNewRecordType newRecordValue := { Monday, 0 } 
 // MyFirstEnumType is implicitly referenced via the firstField element of MyNewRecordType 
 
 const integer Monday := 7 
 // This definition is illegal as it reuses the Monday enumeration identifier for a  

 // different TTCN-3 object within the same scope unit 

³����� KM� a�� '��K '= "�6 ���� �L�d� \�M� g����M��� �5� M@ ^C5�d � K .k���� q�� ���� �# a, '��K� V< � 
�P� enumerated . p��@� g��KM�� 8�: U���� � ���� �M� 8M@����� 3�9��� V���K gq�� ���� �L�d '�� KM� a�� ��&���@�

 O�A�� U&P g�+�@ �K�@� g�&KT� U:��� "�1 � �L�d >� ��KM� �= � .�}Q� �# �= 8Ar�k�K�K ��� . V%7 ��%�� 	
� 34�&��
C�A@��� C$}Q� 3�4�5�@ W�L&$�.  

�� 	���1  � \
v1' O�TU-� ��� ������� ^8d X!L�- �
�6-� �A���=/� +� X!L� Q3<*�� .%�� ~�
& �Rh >�81 EQ-� ��/  ��J��-� pRh
) >' :
6f��
=TTCN-3  *�6?- X!L� 	��. ��
U�= O��1TTCN-3.(  

�= Z��A�5� �T ��&���@�  VL�� �L�d >`��enumerated�M`�� �� V< '��K gk� k���LI �P��� �=.  
�� 	���2 � ����� *���� F�6-� >�81 EK����� ���� �?� F�6- �U6$ �h *��� FC >
" ��5\
 \
�6�4  
� �U6$ z$) �U6�-� ���� �A���= Ee'

+� ��D
 ;���� � ���,-� �4�� /' (6$Q-� Y5 
�/ �
?A���/ ��� ��U� �.  
 .�¥b!�2:  

 
 // Valid instantiations of MyFirstEnumType and MySecondEnumType would be  
 var MyFirstEnumType Today := Tuesday; 
 var MySecondEnumType Tomorrow := Monday; 
  
 // But the following statement is illegal because the two enumeration types are not compatible 
 Today := Tomorrow 
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5.3.6  ��-�D�  

0.5.3.6  ����  

 �#KTTCN-3  V<union . V< 'Junion [K g���B >�L´ ����M[� �A5��@ P�� a, ^��M^ .k��B '��K� P��k�  O�� ���B "�
8$M7 ���� �L�d � ��`�� lS .�# 
��� '= �e��6 ���@ YG�L�� O�+� ����� ;�<=�k� �1�¦k� P��k� �7��M� ;�<T .  

.�¥b�:  
 type union MyUnionType  
 {  
  integer   number, 
  charstring   string 
 }; 
 
 // A valid instantiation of MyUnionType would be  
 var MyUnionType age, oneYearOlder; 
 var integer ageInMonths; 
 
 age.number := 34;   // value notation by referencing the field. Note, that this  
          // notation makes the given field to be the chosen one 
 oneYearOlder := {number := age.number+1}; 
 
 ageInMonths := age.number * 12; 

V�h� ��d �L1�d ����� 'J  ;�<= ��%� 34�&� � ��dunion.  
1.5.3.6  4�5� �&'� ��()� �
�*  

 V< ���B '���union  V%���@ ����� �A5��@ ��M`��) �9:�1.1.3.6.(  
.�¥b�:  

 MyVar5 := MyUnion1.myChoice1; 
 // If a union type is nested in another type then the reference may look like this  
 MyVar6 := MyRecord1.myElement1.myChoice2; 
 // Note, that the union type, of which the field with the identifier 'myChoice2' is referenced, 
 // is embedded in a record type 

2.5.3.6  4�5
�� ,��"�
� ���6�1  

&K � VL�� �K����� �����@ �Lunion�
�� g  ��P��+!� �L$��� '= �MKoptional  ;�<= >� 34�&� �union.  
3.5.3.6  �
�* .�/� $���" �/ 0��(�  

 �#KTTCN-3 ;�<= ���² �$w�� g���� xK�M� � �$���� ���� ���B ;�<= xK�M�  � O������ a�o&���3.1.3.6.  

4.6   �
�!"anytype 

 ���� VL��� ^�MKanytype �, OP� � '���# V<� �7��M!� ���AM!� ;�<= >�? ���� .����TTCN-3 . �$A�� xK�M� ��K�" ;�<=
�7��M� " �1.3 x���K g�= ganytype ;�<= j�� "��� �7��M!� ���AM!� ;�<= >�? "� component �port �default . "Lh�K�

 V<address k�7�M� '�, �GJ OP��� F$� � �P���.  
 ����� p� = '��� �anytype �%7���� ;�<= p� = �A5��@ xK�M��� O�P�.  

�� 	���1 �  �v
6�� :
_' �� <*����� B
C' Y5 H�J�-� ^8d c E��A��� �R� ����.)P1���- ���� �� :��� /' <*����� <��/ �  ���� ��
�f-
k <��/ ^� *����� ( z$anytype <*����� <���-.  

b�¥.�:  

 // A valid usage of anytype would be  
 var anytype MyVarOne, MyVarTwo; 
 var integer MyVarThree; 
 
 MyVarOne.integer := 34; 
 MyVarTwo := {integer := MyVarOne.integer + 1}; 
 
 MyVarThree := MyVarOne.integer * 12; 

 ^�MKanytype k��$�  OP� a��)k�%�&� �7�M� ;�<= ab� (X��= OP� �A5��@ ����l�5� "�6 �� .l�5� "�6 gF�G >�� ^�M� V< ��
 VL�� aLM�&!anytype X��= OP� �A5��@ .O����&� OP��� F$� ;�<= >�? '= �� �
� lw���.  



24  �������  (2006/03)  ITU-T Z.143 

�� 	���2  � "e��r " K����� ���� FCanytype �-� � <*������ B
CV� ��� #�$�� e�| w�� <��
�6$ >�$ . *�X��� �?�1 >' ^8d/
	c
�� pRh Kf� � �R�� aM?61 � ^�/ ��?.
� 	�XkS� <��/ � �R�" K����� ���� FC.  

5.6  	��#�$%"  

� � g�B-�� ��}� "� lb, � >1�Q�� "� � ;�<= �¦= N$# ��7�+�!� -�MTTCN-3 .k�@� l}�� 'm#J �A%: �# ��K� "�6 gF�G "� .
[�, ��7�+�� "# 'm#E� "�6��M�� �= �P� M .�4�5�@ x�+� ��M@= ��� ��d ��%� g��@�w ��l�M� 3integer ��`��.  

 .�¥b!�1:  

 var integer MyArray1[3];    // Instantiates an integer array of 3 elements with the index 0 to 2 
 var integer MyArray2[2][3]; // Instantiates a two-dimensional integer array of 2 × 3 elements with 
               // indexes from (0,0) to  (1,2) 

 

5��@ x�+� ����# 
+�� a��� ����� �A)[ ](x�+��� X� � µ�� a��� �� '= U� �
�� g . ��M@= ��G ��7�+�! �K��7 ����# G�+: "�6�
a��� ������ ����� 3�4�5� �A5��@ O�M�� .��B ������ �A� �= xK��� Dd� x�+� X� Y��� ����# G�+: U�&K�.  

 .�¥b!�2:  
 MyArray1[1] := 5; 
 MyArray2[1][2] := 12; 
 
 MyArray1[4] := 12;    // ERROR: index must be between 0 and 2 
 MyArray2[3][2] := 15; // ERROR: first index must be 0 or 1 

 

k�hK= "�6� �K�= 3�4�5�@ x�+� ��M@= K� .\�M� g���¨� 	
� ����$M��� ��:�� a���� ��d X! ��$M��� ��:�� ��%�� ^.  
 .�¥b!�3:  

 
 var integer MyArray3[1 .. 5]; // Instantiates an integer array of 5 elements 
      // with the index  1 to 5 
 MyArray3[1] := 10; // Lowest index 
 MyArray3[5] := 50; // Highest index 
 
 var integer MyArray4[1 .. 5][2 .. 3 ]; // Instantiates a two-dimensional integer array of 
                // 5 × 2 elements with indexes from (1,2) to (5,3) 
 

07���� l}�� 'm#J >� �L1���� x�+� ����# ��d '��� . �b,= �= z�e+� ����� �= ��d �L1�d ����� �A5��@ ���7 a�Q@ ��d q��r "�6�
5��@ OP�� O�� >�L�� �= P�� "���d �L1�d ����� �A .��� 34�&K ���#�s�T� �L�%�� q�r g��d �L1�d ��  x�+�$� .�T� ���M$�

) a���� >� ���M��0(F�G sJ ��� c�b�� ���M$� ��:�b�� �L�%��� g .����� q��4��� "� ���� *�� ����M� �L1�%�� � �P��� ^
� �= �e�Ar .
�� ��M@= ��G ��7�+�! ��d q��4���[K gO�M�7�%M� z��d= C@ �%$}� ��d �#�L� q�� M@ a, '���& . ��G ��7�+�� ��d K� �#�

=N�dT� M��� �|���K gO�M�� ��M@ ����� >� ����!�N�dT� M���� g�L�%$� ��`���� � ��$���� X��%�� ������ >� "6T� . >A%K x�+� 3�4�5��
g�= gO�M�� ��M@= ��G ��7�+�!� {@ �L&K g�|���� x�+� xK�M� � ��M@T� �# "� ad= x�+� �L�%� ���T� �# '��K ���# . �|�����

 CL��� sJ ��&��� "� x�+� xK�M� ��M@= >� x�+� >Ad ���=)xK�M�$� .�T� M��� >� �MA%$� .�T� a���� �|���K g�= .( �MA%�� ���= 07�����
0$M�� x�+� xK�M� ��M@= >�.  

¥b!� .�4:  
 
 MyArray1[0]:= 10; 
 MyArray1[1]:= 20; 
 MyArray1[3]:= 30; 
 
 // or using a value list  
 MyArray1:= {10, 20, -, 30}; 
 
 MyArray4:= {{1, 2}, {3, 4}, {5, 6}, {7, 8}, {9, 10}}; 
  // The array value is completely defined 
 
 var integer MyArray5[2][3][4] := 
 { 
   { 
     {1, 2, 3, 4}, // assigns a value to MyArray5 slice [0][0] 
     {5, 6, 7, 8}, // assigns a value to MyArray5 slice [0][1] 
     {9, 10, 11, 12} // assigns a value to MyArray5 slice [0][2] 
   }, // end assignments to MyArray5 slice [0]  
   { 
     {13, 14, 15, 16}, {17, 18, 19, 20}, {21, 22, 23, 24} 
   } // assigns a value to MyArray5 slice [1] 
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 }; 
 
 MyArray4[2] := {20, 20}; 
  // yields {{1, 2}, {3, 4}, {20, 20}, {7, 8}, {9, 10}}; 
 MyArray5[1] := { {0, 0, 0, 0}, {0, 0, 0, 0}, {0, 0, 0, 0}}; 
  // yields {{{1, 2, 3, 4}, {5, 6, 7, 8}, {9, 10, 11, 12}}, 
  //         {{0, 0, 0, 0}, {0, 0, 0, 0}, {0, 0, 0, 0}}}; 
 
 MyArray5[0][2] := {3, 3, 3, 3}; 
  // yields {{{1, 2, 3, 4}, {5, 6, 7, 8}, {3, 3, 3, 3}}, 
  //         {{0, 0, 0, 0}, {0, 0, 0, 0}, {0, 0, 0, 0}}}; 
 
 var integer MyArrayInvalid[2][2]; 
 MyArrayInvalid := { 1, 2, 3, 4 } 
  // invalid as the dimension of the value notation does not corresponds to the dimensions 
  // of the definition 
 MyArrayInvalid[2] := { 1, 2 } 
     // invalid as the index of the slice should be 0 or 1 

 	���� � �� *
�=' 	�� 	
�A�� 	
�6= ������c ��1�?-� �,1�A-�/ B
C' ������� z$ ah <*��record  /'record of  /'set /'set of .  

 .�¥b!�5:  
 // Given 
 type record MyRecordType 
 {  
  integer   field1, 
  MyOtherStruct  field2,  
  charstring   field3 
 } 
 // An array of MyRecordType could be 
 var MyRecordType myRecordArray[10]; 
 // A reference to a particular element would look like this 
 myRecordArray[1].field1 := 1; 
 

6.6  �&'"�(� ����  

 V< xK��M� '��� '= "�6 g0��A�$� �$@�d D:�, �L$,TTCN-3 �K����� . �:���5m� �$@�d ������� ;�<= >�? '= aLM�&!� "LhK gF�G >��
81�¦ � ����� t� ��.  

7.6  �� ��)"#�  

0.7.6  &'(�  
 U$A�K g3�# a�Q@TTCN-3 �:��%!�� Z��A�5��� q��4��� �# ��%� V< ��p���.  

�� �
� R��ST�NL&� g�&%  �L�d F�G sJ ��� �L$ML, ���� q�r *�� ��$M+�� �L�%��"b" .NL&K�  �L�%�� V<"b"  V<"B" .NL&K�  V<
 �L�%� ��$M+�� �L�%�� N$# a�� �
�� g�� ��� �L$M!�"b"  V<"A".  

1.7.6  ��%E� F� 1�26 $2 ��G���  
�5�5= ;�<T F�G sJ ��� ��5�%�� D@��w� ��l}�! ��&���@ �L�d '��� g��:�®= �$&$5� �K�Q# ��5 �$&$5� ��1��w �$&$5 ;�<=� �A�&@ �

"b"  V< >� �L1����"A"  V< '���5� �GJ"B"  V< �
` V< j+:"A" ) ab�integer ( 8#�+�� V�L����@ ar ��) ����%�� �K�= gab�
.�/ ( VL�$�"A". 

.�¥b�:  
 // Given  
 type integer MyInteger(1 .. 10); 
 : 
 var integer x; 
 var MyInteger y;  
 
 // Then  
 y := 5; // is a valid assignment  
 
 x := y; 
 // is a valid assignment, because y has the same root type as x and no subtyping is violated 
 
 x := 20; // is a valid assignment 
 y := x; 
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 // is NOT a valid assignment, because the value of x is out of the range of MyInteger 
 
 x := 5; // is a valid assignment 
 y := x; 
 // is a valid assignment, because the value of x is now within the range of MyInteger 
 
 //Given 
 type charstring MyChar length (1); 
 type charstring MySingleChar length (1); 
 var MyChar myCharacter; 
 var charstring myCharString;  
 var MySingleChar mySingleCharString := "B"; 
 
 //Then 
 myCharString := mySingleCharString; 
 //is a valid assignment as charstring restricted to length 1 is compatible with charstring. 
 myCharacter := mySingleCharString; 
 //is a valid assignment as two single-character-length charstrings are compatible. 
 
 //Given 
 myCharString := "abcd"; 
  
 //Then 
 myCharacter := myCharString[1]; 
 //is valid as the r.h.s. notation addresses a single element from the string 
 
 //Given 
 var charstring myCharacterArray [5] := {"A", "B", "C", "D", "E"} 
  
 //Then 
 myCharString := myCharacterArray[1]; 

 //is valid and assigns the value "B" to myCharString; 

 ��l}�L$� ��&���@� D@��b��� VL�� F�G sJ ��� ��5�%!�charstring �L�d '��� g"b"  V< >� �L1����"A"  
universal charstring  V< ��%� �+���� �= "# D$r �GJ �J).�/ �= �L1�d �= X� ( VL��"A".  

� D@��b��� ��l}�L$� ��&���@ VL�� F�G sJ ��� ��5�%!�universal charstring �L�d '��� g"b"  V< >� �L1����"A" 
charstring  �L�d � ��4�&!� ��L&�� >�? D:�, �GJ "b" O�|���� �v�  �u) ��4�&!� ��:����� �L&�� �= ������ j+: g�= j+��

�L&�� O�+n ( VL��� �charstring  V< ��%� �+���� ��@ ar ��).�/ �= �L1�d �= X� ( VL��"A" .  

2.7.6   $2 ��G�����%E� 1�26  

0.2.7.6  ����  

 ���P � ����� ;�<=) V< p��b�5�@enumerated( �L�d '��� g"b"  VL��"B"  V< >� �L1����"A" V< ��$M7 �L�d ����@ D:�, �GJ g"B" 
� VL��"A" ��:��%!�� ��d��A�5��� �����4���@ �L&K ���¨� 	
� �� g�L1����.  

1.2.7.6  74�( .�/� �/ �8��  

k�@= �L1���� O�M!� ;�<T� '��� �  X��= ����� �= ��5�5= ;�<= >�)��d V�L�� U$AK gO�M� ;�<T ��&���@ g�=.(  
2.2.7.6   .�/� �/ �8��record  ��record of  

 ;�<T ��&���@record�GJ �L1���� ��$M7 �L�d ����@ '��� g :� � ���oL$� ������ U:���� �M�� '�, 8���� U������kmw�� xK�M�$ 'J� �
 �L�%� ��`�� .�B a, �L�d '���� ��L1���� .�B a, ;�<="b"  VL��� � �|���!� {��B V< >� �L1����"A" . �L�d � .�B a, �L�d q�r�

"b"  V< �L�d � �|���� .��"A".  
 .�¥b!�1:  

// Given 
type record AType { 
 integer  a(0..10) optional, 
 integer  b(0..10) optional, 
 boolean   c 
} 
type record BType { 
 integer   a   optional, 
 integer  b(0..10) optional, 
 boolean   c 
} 
 
type record CType {  // type with different field names 
 integer   d optional, 
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 integer   e optional, 
 boolean   f 
 
} 
 
type record DType {  // type with field c optional 
 integer   a optional, 
 integer   b optional, 
 boolean   c optional 
} 
 
type record EType {  // type with an extra field d 
 integer   a optional, 
 integer   b optional, 
 boolean   c, 
  float   d optional 
} 
 
 var AType MyVarA := { -, 1, true}; 
 var BType MyVarB := { omit, 2, true};  
 var CType MyVarC := { 3, omit,  true};  
 var DType MyVarD := { 4, 4, true}; 
 var EType MyVarE := { 5, 5, true, omit}; 
 
 // Then 
 
 MyVarA := MyVarB;  // is a valid assignment, 
         // value of MyVarA is ( a := <undefined>, b:= 2, c:= true) 
 MyVarC := MyVarB;  // is a valid assignment 
         // value of MyVarC is ( d := <undefined>, e:= 2, f:= true) 
 MyVarA := MyVarD;  // is NOT a valid assignment because the optionality of fields does not  
         // match  
 MyVarA := MyVarE;  // is NOT a valid assignment because the number of fields does not match 
 
 MyVarC := { d:= 20 };// actual value of MyVarC is { d:=20, e:=2,f:= true } 
 MyVarA := MyVarC  // is NOT a valid assignment because field 'd' of MyVarC violates subtyping 
     // of field 'a' of AType 

 ��7�+��� ;�<T ��&���@record of �L�d� �L1���� �v�:��� ;�<= D:�, �GJ �L1���� ��$M+�� �L�%�� ����@ '��� g"b"  VL��"B" r � a
 V< .�A� 8#�7 V�L�� ��@record of  �=[@ VL�� x�+� M"A" . �L�%�� ����# ��d q�r�"b" k��M@���  V< 0@�A� >�"A" � �H g

�7�M� lS ����# F�G.  
 ;�<= '���record of  ��7�+��� ;�<= >� �L1���� P�� M@record �L�d ����# �#� �L1���� ��$M+�� �eL�d ����@ D:�, �GJ "b" 

 VL��"B"  x�+� M@¶ �="b"  V< ����# �# {&+: ��record "A" .�d� V< ���� ������� ��$@record of  �# ���= �u j��
 ����� ��&P N$# �w�� � g�= g��p��!� K�)[� �K����� ����� '= �M��k�L1�� "Lh� ·M�� � .( VL�� ���M�� ��d q��r�record  �=

� V< >� 0@�A�� x�+record ���� � '��K V< xK�M� >� �|���� 8�: Urecord\�M� lS ����# F�G � �H g�7 .�L�d D��� �GJ� 
 ����� ���M� �7�M� lS� record������ ���M�� ^
P �
� U�&K g . ����`J ���M� �7�M� lS �L�d >� ���# q��r ������ �

record �A� U�&K.  
	����  �  F�6- ^81 � ��5record of  FC �J
6$ *�$ 2/
��1 H�I ���,� /' H�I ���,�record  >�
,�� ���,- ���� �U6$ e' K�-*/ 

record ' FC �J
6$ *��- /
�� /' Krecord \
U
. \
�D�* i= :
!1�� +�1 ��:���� ��A�� >�3 E���/.  

k�hK= "�6�  q��r V< ��drecord  V< 0@�A��record of  x�+� �=K � �GJ �P� M@ V< .�/ ��%�@ .m�E� ��record of 
 '�, �=[@ �b,= x�+��� M V< ����# �M� °��&� �= "�record .����M�� q�r�  �L�d � ��1�}�� �K�����record  lS ��d >� ����M,

�7�M�.  
 .�¥b!�2:  

 // Given 
 type record HType { 
  integer a, 
  integer b optional, 
  integer c 
 } 
 
 type record of integer IType 
 
 var HType MyVarH := { 1, omit, 2}; 
 var IType MyVarI; 
 var integer MyArrayVar[2]; 
 
 // Then 
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 MyArrayVar := MyVarH; 
 // is a valid assignment as type of MyArrayVar and HType are compatible 
 
 MyVarI := MyVarH; 
 // is a valid assignment as the types are compatible and no subtyping is violated 
 
 MyVarI := { 3, 4 }; 
 MyVarH := MyVarI; 
 // is NOT a valid assignment as the mandatory field 'c' of Htype receives no value 
 

3.2.7.6   .�/� �/ �8��set �set of  

 ;�<= 'Jset  ;�<= >� V%7 �1���� V< 8�set  ;�<=� X��=set of .;�<T ��&���@�set   ;�<=�set of  j+: 0�A�� #��d
 ;�<T �L, ��p��!�record �record of.  

�� 	���1 � �6$ E�/��� Xu >�81 H
?,���/ H
��5 �6$ �J
6$ ����� ^� +u�-
= E>' �Rh ��1/  B
CV FC ��:��� �1�9set �����-� >�81 E
�_
� F�6-� P1��� � 	c
� aU6-�.  

�� 	���2  �  +� �/set\
�I
?�$� 	c
@ ����� >�81 >' ^8d E�� Xu 	c
�� :
_' w�� FC ��:��� #�$ �Rh �kn1 c EQ-� ��/ � ���� ���?
 F�6- 	c
@ e'set  �]
6�� ��$ 	�� e' �� ��� 	c
@set.  

.�¥b�:  
 
 // Given 
 type set FType { 
  integer a optional, 
  integer b optional, 
  boolean c 
 } 
 
 type set GType { 
  integer d  optional, 
  integer e  optional, 
  boolean f 
 } 
 
 var FType MyVarF := { a:=1, c:=true }; 
 var GType MyVarG := { f:=true, d:=7}; 
  
 // Then 
 
 MyVarF := MyVarG; // is a valid assignment as types FType and GType are compatible 
  
 MyVarF := MyVarA; // is NOT a valid assignment as MyVarA is a record type 
 

4.2.7.6  ����9 ���'6 :6 �8��;�  

!� #��%�� 'Jk�hK= 8� ����� ;�<= ��p��! �&%�� �
� � �7�M ;�<T� 	
u ��#�7 ����� �¨��.  
.�¥b�:  

 
 // Given 
 type record JType { 
   HType H, 
   integer b optional, 
   integer c 
 } 
 
 var JType MyVarJ  
  
 // If considering the declarations above, then 
 
 
 MyVarJ.H := MyVarH; 
 // is a valid assignment as the type of field H of JType and HType are compatible 
 
 MyVarI := MyVarJ.H; 
 // is a valid assignment as IType and the type of field H of JType are compatible 
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3.7.6  H�I� 1�26 $2 ��G���  
CM�K '��� ;�<T V< ��p��� 'JC�+$�� C���P � �e��J �9��� .  

1(   '��� V< >� '��� >`�� �L�d ��p���)�= �+�|�� ��$M7 �L$M� 	����#�@ '��� >`�� �K�� �# gab� altstep �=  �#
x$�� '��� V< l}�! '��� >`�� �L�d q��r :( '��� >`�� '��K"b"  '��� VL��"B"  '��� V< >� �1����"A" 

�? D:�, �GJ xK��M� >"A"  � �$w�� xK��M�"B".  
(2   ��p���Runs on : �= �+�|� U$/ "�6altsteps  '��� V< sJ lQK"A"  �Runs on  VL�� '��� 0@�A� p@ �=

"B"  xK��M� >�? D:�, �GJ"A"  � xK��M�$� �$w��"B".  
[� � xK��M��� �K�� ��"A"  xK��M� >�"B" ������� #��%�� z�5= N$#:  

•  C$w�L�� ^�M!�� VL��� "� a, '��K g
+�� ��%@�A!. 

•  ����= O� `�� � �= �$w�� ����= �� �u '��K� g�$w�� ��7�M!� '��� gDd�� ��%@�A!. 

•   �$w�� ������ ��d� ;�<T�� ��7�M!� '��� g��@�w xK��M�� l}�� ��%@�A!)U1�S �LeK= '= �
� �MK g��l}�� ���P �  �
{&+: �= C+K�M��� "� a,.( 

•  �$w�� z�%� .�B �= q�� z�%� ��d� �� ��� ��L$M!� �1��d� ;�<T�� ��7�M!� '��� g8$� z�%� xK��M���.  

4.7.6  �J�K+� ������� $2 ��G���  
 ������� ���$L# 'J) �&%�� �9:�23( send �receive �trigger �call �getcall �reply �getreplay �raise 

A�L�� U$A��� V< ��p��! xMIT� O#�%$� ��p��b�5� 8�k� X�d= . 	
u ��L$ML, O�n��� ��4�&� ��5�%� �= ��d ;�<= N$# U��
[� '= ���$LM��\�MUP���� 
+�� V< xK�M� � W�I�@ ^ .k�hK= ��%�� V�L���� 0�A�K� ��� >`�� �= '���# �= �$�%�&� �L�d "K�r N$# '
 ��$L# .m�receive  �=trigger.  

5.7.6  $2 ?3�D  
 aK�� x1�|� "� P�� �= 'f7 g�
�� V< j+: "� �%�Q� lS ;�<T� ��P g��~ V< ��d sJ P�� V< ��d aK�� ����h�� "� '�, �GJ

k�%�&� �7�M�  0�$!� � O������C 34�&� aLM�&! �7�M� �+�|� �=.  
.�¥b�:  

 // To convert an integer value to a hexstring value use the predefined function int2hex  
 MyHstring := int2hex(123, 4); 

7  �����  

0.7  ���  

�7 'J��&�1��� p����� ��� � TTCN-3 ��P��� 8� .kmbL7�= a�����@ 
�+��$� a@�d ������ ������� OP� ^�M� '= "�6 g  ��B����� . x�����
 xK��M� p�` "� OP�)����� ( OP� ��� p�`�)�����.(  

	����  �  O�AU� >5"�
?�&� ��-���� " <���- �*���TTCN-3 +89 :;�/ <*�@ 	��
?�&� #�$ e��9 ��
�.  

1.7  	"*� ��
+�  

 ^�M� a�n 8� ��P��� p� = 'JTTCN-3 .E�@�OP� �+���� aL� '= "�6 gF�G sJ �7�I k��M: k�K����  ��P��+!� �L$��� {7�M�
language  �}� �4&: ^�M� *��TTCN-3 OP��� �e�7 �� *�� .k����P�� g������� ��}$�� �$&$5 �#:  

"TTCN-3:2001"  �M�A� ab�� OP� �+���!TTCN-3 2001� g"TTCN-3:2003"  �M�A�2003� g"TTCN-3:2005"  �M�A�2006.  
 	���� � ���� >5� <����- a_�-� Xu �6-� +�� �h <���-�.  

.�¥b�:  
 module SIPTestSuite language "TTCN-3:2003" 

              { … } 
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2.7  ,*� 	�
���  

0.2.7  &'(�  
[�·��� ��d �#�LB OP��� ��L$M� �L1�d ^�M
�+���� �# ������� �¹�@ ��� . �¦= N$# ��%�� 	
� a��M� ������� 
�+�� .m��D@��w . "# "$MK�

7�M� K�� VL��� K� �A5��@ OP� ��L$M� ��P��+!� �L$��� M@ �v�modulepar . U�}���@ V< �= 
+�� V< OP� ��L$M� '��� ��
'��� V< �= .:���# OP� �L$M� '����k� A<k� \�M� '���M�� V< '�, �GJ V%77k� ��P���� OP� � W�I�@ . p�` � OP� ��L$M� "# "$MK�

V%7 OP��� xK�M� .OP� ��L$M� 'm#J tP "� �b,�@ �L&K�g  V%7 OP�� O�� �L$M� a, "# "$MK "���)[K � g�= O��#f@ �L&
OP��� �L$M� xK�M�.(  

.�¥b�:  
 
 module MyModulewithParameters 
 {  
  modulepar integer TS_Par0, TS_Par1; 
  modulepar boolean TS_Par2; 
  modulepar hexstring TS_Par3; 
 } 
 

1.2.7  �A!
� ������ ��L"��M ��  
[KOP� ��L$M! U�}���@ ��d K��@ �L& .OP��� ��L$M� �L1�d � q��r �A5��@ �
� ��K� .��7�P �L�d U�}���@ �L�d '��� d�g  "�6�

J '��� � q�r '=�L$M!� 'm# . g�J� �������� 
�+�� .m� U�}���@ �L�%�� 34�&� g�� �L$M! ��$M7 
�+�� �L�d ������� 3�9: �7�K � �GJ�
������� 3�9: ���7� *�� ��$M+�� �L�%�� 34�&�.  

.�¥b�:  
 
 module MyModuleDefaultParameter 
 { 
  modulepar integer TS_Par0 := 0, TS_Par1; 
  modulepar boolean TS_Par2 := true; 
  : 
 } 

 

3.7  ,*� -&'��� )./  

0.3.7  &'(�  
OP�$� ��$M�� X��&!� xK��M� OP��� xK��M� p�` ��g X��= ��P� "� ��7�M� ����&K '= "�6� . � ��K�3.5  ��9�� #��d
O����&!� ��:m#E�� OP��� xK��M� p�` � D� ��:m#E .�� � ��K� .�1  OP� � ^�M� '= "�6 *�� �}$�� ����#TTCN-3 . "�6�

X��= ��P� �A5��@ OP��� xK��M� ��l�5�.  
.�¥b�:  

 
 module MyModule 
 { // This module contains definitions only  
  : 
  const integer MyConstant := 1; 
  type record MyMessageType { … } 
  : 
  function TestStep(){ … } 
  : 
 } 

 

 ��:m#J ���ab� �����K� �}� ����# var  �=timer  �= x1�|� �= O��B �������� �= ������ p�` � V%7altsteps �= ;�<= '���.  
	���� �  +$�1 cTTCN-3 <���-� P1�
�� :;� � 	�XM�� >�$5 . � ��
$ 	�XM�� P1��� ^8d c i.' �Rh ��1/TTCN-3 . ^8d EQ-� ��/

XM��� �3��/ >�8�� Q-� #�$ <R!6�� EQ-� Y5 
�/ PD
]�-�/ <*��� 	��
?�&c� ��� �A���= �
?�&� >�8� � �3��� 	�XM�� ������� � �3���� 	�
*�@ �
?�&� R�!6� ^$ ��,��� 
���,= �
!��c� #�$ <��,-� +8T�-� :;�.  
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1.3.7  N3���+ ����O  
�� xK��M� p�` �O�L&� ����� � xK��M��� >�L´ "�6 gOP� .�P� 'm#f@ �L&K �Lb�P ��:m#J O��� K� "�6� . '��� '= "�6�

���������� d g�= g�$���� � X��= ����� N$# ������� . >�L´� gX��= p��n= C@ "� g����@ ������� ������� x���! �
� �L&K�
�$5 x1�|� x�� �= ������ ���AM������� �.  

>�Lo��� ��K� J� Op��%�� N$# ��$@�%�� O#�&!D�$/ �GJ OP�$� ��%A�� ���@ �7�I . ��9�� �u j�� �$���!� �������� �����������  Z��5 �
 '��@ �A5��@ O��� sJ ��%� ��M:� O��� ��7�M�with UP���!� .�
� �MK� :  

•  , -# O��� ��7�M� '���� O���I ���� D&��O�P� OP��� a . ��#�7 ������ O��� ��7�M� >�? '��� gF�G >��
O�P� OP�� O���� . gab� g�P� �« N$# O����� ������� � ��#�+�� ������� xK�M�� V%���@ ����� 34�&K g��T� 3�� �GJ�

O�� ��#�7 O��� ��l�5�. 

•   � ��K4.28 ��M�$� O1�&�� #��%��.  
.�¥b�:  

 
 module MyModule { 
  : 
  // A collection of definitions  
  group MyGroup { 
   const integer MyConst:= 1; 
    : 
   type record MyMessageType { … }; 
   group MyGroup1 { // Sub-group with definitions 
    type record AnotherMessageType { … }; 
    const boolean MyBoolean := false 
   } 
  } 
 
  // A group of altsteps  
  group MyStepLibrary { 
   group MyGroup1 { // Sub-group with the same name as the sub-group with  definitions 
     altstep MyStep11() { … } 
     altstep MyStep12() { … } 
      : 
     altstep MyStep1n() { … } 
   } 
   group MyGroup2 { 
     altstep MyStep21() { … } 
     altstep MyStep22() { … } 
     : 
     altstep MyStep2n() { … } 
    } 
   } 
   : 
  } 
 
  // An import statement that imports MyGroup1 within MyStepLibrary 
  import from MyModule { 
  group MyStepLibrary.MyGroup1 
  } 

 

4.7  ,*�#!" 0 �(1�!" )./  

 
�+���� U���� x�K� ��$� xK��M� N$# OP��� � ������ p�` ���� '= "�6)k�K����� "�L!� "� (��$M7 O��B �������� . ������ ^�MK�
������ p�` � U$AK� OP��� xK��M� p�` � ��B.  

.�¥b�:  
 
 module MyTestSuite 
  {  // This module contains definitions …  
    : 
   const integer MyConstant := 1; 
   type record MyMessageType { … } 
   template MyMessageType MyMessage := { … } 
   : 
   function MyFunction1() { … } 
   function MyFunction2() { … } 
   : 
   testcase MyTestcase1() runs on MyMTCType { … } 
   testcase MyTestcase2() runs on MyMTCType { … } 
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   : 
   // … and a control part so it is executable  
   control  
   {  
     var boolean MyVariable; // local control variable   
     : 
     execute( MyTestCase1()); // sequential execution of test cases  
     execute( MyTestCase2()); 
     : 
   } 
  } 

 

5.7  	"*� 2� 3"4��5"  

0.5.7  &'(�  
� � O�� xK��M� 3�4�5� O��#J "�L!� "� '��@ 3�4�5�@ �+$�� ��Pimport .j��� � TTCN-3  gº "�� ���I�� �K�� ���@

 >�? ��l�5� "�6 gU�}���@� xK��M� p�` � OP� xK��M�OP�� . '��@ 3�4�5� "�6�import OP��� xK��M� p�` � '��� �= � .
������ p�` � 34�&K ��.  

���&� xK�M�� '�, �GJ� ��M: �) '��@ �A5��@ �7�M�with(k�hK= O����&� '��� ��M��� 'f7 g . � ��K�6.28 W�n  ��M: l�}� ���²
O����&� xK��M��.  

  	����  � 	��6-� pRh >/* P1�
�� �� ��
U�� E���
b 	��. <����- >
" ��5.  
.�¥b�:  

 
module MyModuleA 
{   // This module contains definitions and imported definitions  
  : 
  const integer MyConstant := 1; 
  import from MyModuleB all;  // Scope of the imported definitions is global to MyModuleA 
  import from MyModuleC { 
    type MyType1, MyType2; 
    template all 
  } 
  type record MyMessageType { … } 
  : 
  function MyBehaviourC()  
  {  
    const integer MyConstant := 2; 
    // import cannot be used here  
     : 
  } 
  : 
  control  
  { // import cannot be used here  
    : 
  } 

 } 
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1.5.7  -�F"/C� ��M�� N3���+ ��%M  
 �#KTTCN-3 ������� xK��M��� ��l�5� : ���AM� ��5�%�� ��`��� D@��w� D@��w� ��M�d��� aLM�&! �7�M� ;�<=� OP� ��L$M�

x1�|�� >�d�� ��5�%�� � ��`��� x1�|��altsteps B ���������O�� . xK�M� a�� '��K� ���) ^�MK[� �5� gab� gxK�M��� ^�M
�+�|�( g�	
��� )V< �+���� gab� �+�|� >�d�� �= (x1�|� ���P �� altsteps  >� ��P���� ������������� �
.  

.�¥b�:  
 

 Name Specification Behaviour description 
function MyFunction (inout MyType1 MyPar) return MyType2 

runs on MyCompType 
{ 
  const MyType3 MyConst := …; 
  : // further behaviour 
} 

 

 Specification Name Specification 
Type record MyRecordType { 

  field1 MyType4, 
  field2 integer 
} 

 

 Specification Name Specification 
template MyType5 MyTemplate := { 

  field1 := 1, 
  field2 := MyConst,  // MyConst is a module constant 
  field3 := ModulePar // ModulePar is module parameter 
} 

 

�� {� j�� ��$&�� x�� 'J ���# ����&L$� 81�� lS -�MK �e$��� '= U�&@ ��l�5�� ���~ N$# lw�= x1�|��� ����&� altsteps  �=
O�|���!� O���� ��������� ._���� x���� � -�M� � "® "�� .  

����  N$# ��l�5m� a@�d xK�M�� �+���!� p�`���� ������ )� ;�<T ��d �= ��� V< xK��M�� ���B p� = gab��O�M (������ ������ 
)OP� ��L$M� �= D@��w �= ��5�%� �= V< xK��M�� >`��� gab� .(�
� �MK g	m#= �$b�¡� ��&���@�:  
  

 "#$� 	
�% �&'�() 	
(*�� �&'�() 
function 

MyFunction MyPar MyType1, MyType2, MyCompType 

type 
MyRecordType field1, field2 MyType4, integer 

template 
MyTemplate  MyType5, field1, field2, field3, MyConst, ModulePar 

 

�� 	���1 � ��-� *��$ XL1� �3��� 	
3��� Y5 ����� P1�
\��� *�X���- K=
 P1��� � .\
v1' ^8d/  P1�
��- �1*�3 	c
� �UUG +� �
?�$�
\�f� E*�X���- ��=
 P1�
��" E�
,� P1�
�� � E*�X��c� ��-y ��L- ���� Xu 
�68-/ E���q.  

�� 	���2 �  ������� P1�
��-� >5field1 /field2 / field3  �
,�MyTemplate  	c
@ :
_' ah -MyType5 E z$ 
��-5 ����-� ^8d Ee'
MyType5.  

k�hK= 8� ��M`�!� xK��M��� 'J M� ��� p��@ "�6 g�= g��l�5m� �$@�d xK��M� O�� 8M`�� xK������ g�+���� p�`� �5� � ��:�w k�hK= 
 �+���!� p�`��M`��� ��$� xK��M� N$# .»MH� ��l�5m� �$@�d X��= xK��M� "� ����� �« N$# ��l�5m� a@�d xK�M� p��@ "�6 g��~ .  

 ��l�5� ���~ 0$M��TTCN-3 !� p�` � ��4�&!� ��M`�!�� ��$�� xK��M���@��l�5m� �$@�d xK��M�� �+��� . .��� �� g�
u�5  xK��M���
��l�5m� �$@�d xK��M�� ���L!� ��M`�!�� ��$��.  

   



34  �������  (2006/03)  ITU-T Z.143 

 ^7Z<�Z.140/5  X $�b���� �
-�. c#*���� ��Bd ���F!�7 ��
? c#*���  

+�,#�� -.�/ �&�()  	��0 	
�% �&�() 	��0 	
(*�� �&'�()  
<��/ �����   <��/ ����� FC  

 K����� ���� FC)�����-(  ����� :
_' ����� FC  
• *��� FC  ����q +�  
• �?� FC  H
@ :
_' H
@ B
C'  
• R!6� FC   	
���� E�-
�� B
C'  
• >�8� FC  jn� :
_'/ XM�� :
_'/ j=
k :
_'

R!6� :
_'/ 
R!6� B
C'/ XM�� B
C'/ j=
k B
C'  

���� ����� :
_' 	�:
6f��� B
C'/ <*�$ FC/ ����� B
C'  
j=
k  j=
k FC  

a��
& j=
k   j=
k FC  
	
�A�� �
,�  ����� :
_' PD
]// <��/ 	
����/ j=��k/ ����� B
C'/ �
,� FC  

���� �
,�  <��/ 	
���� PD
]// j=��k/ ���� P1���  
�!�]/ ����� :
_'  >�8� FC/ <*�$ FC/ ����� B
C'(runs on-clause)  

����
& �!�]/  ����� :
_' <*�$ FC/ ����� B
C'  
Altstep ����� :
_'  >�8� FC/ ����� B
C'(runs on-clause)  

*�@ �
?�&� ����� :
_'  >�8� B
C'/ ����� B
C')runs on /system-clause(  

[�\�L ��l�5� ���~ �TTCN-3  C@��������� ����� � ������ ����� ����!�� ����"#� $�����%� ����&!� xK�M��� � . a`= "��
 U$AK � g3�4�5��7\�M�k� k��M`�� k�+K�M�[K � g�
u� gk��������= ����&.  

2.5.7  -�F"/J� (�!;"/� HPQM !&���  
������� #��%�� 0�A�� g��l�5�� 3�4�5� �#:  

  =(  OP��� � ��$# X��&� xK��M� ��l�5� V%7 "�6 .� ����&� ����= ��9�� �# t� *�� xK��M�� ) ��$� D@��w gab�
�+�|� � �7�M�.( 

�(  ��l�5��@ V%7 �L&K  xK�M� OP� ��� "� �n��!�)�= OP���g � xK�M��� `�K ��P '��@ � 8M`�� ^�M! 8$M+�
import.( 

Y (  ����&K ��$�� xK��M��� >�?� { � >� xK�M�.  
  "� �LC�1  � [K *�� xK��M��� Z��5 � V%7 �M� gaLM�&! ^�M� a�o&� VL�� .�B �5� gab� g8$� xK�M�� '��K\�M ^

kmb� g{�7Z��&�� �
� Y��� j��� a�o&� V< .�B sJ G�+�$� 34�&K '= a�o&� VL�� .�B �5� V%7 "�6 g.  
�  (  �&K8M`�� xK�M� 3�4�5� �K���h�� ��M`�!� xK��M��� ����$M� >�? >� xK�M� ���.  

  "� �LC�2  � kmb� g����%�:� 8� ��l�5�� ��:��@ 'J���5� �GJ g� OP� �A k�+K�M�  OP��� "�B  V< >`�� 34�&� *��
 OP��� � ^�M�C F�G 3�4�5� �K���h�� O�|���!� ����$M!� ����&� gk��������= VL���  OP��� sJA.  

 � (  Jk��������= ����&� � ��M`�� xK��M� ��7�M� '.  
   �LC�"�3 � W�I�@ OP��� ��� "� ����&� gO����&� OP� � ��M`�� xK��M� 3�4�5� � US� �GJ.  

� (   �= g�+�|� ��l�5� �#altstep ?� O�|���!� ��$&�� ��+���� a9� g��B ������ �= ��+���� a��� ��4�&!� xK��M��� >�
O����&!� OP�$� ��1�� lS ��$&��.  

�  (  ��� �K���� �������� �9P.  
.�¥b�:  

 module ModuleONE { 
 
  modulepar integer ModPar1, ModPar2 := 7 
 
  type record RecordType_T1 { 
   integer Field1_T1, 
   boolean Field2_T1 
  } 
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  type record RecordType_T2 { 
   RecordType_T1 Field1_T2, // Use of RecordType_T1 
   RecordType_T1 Field2_T2, 
   integer   Field3_T2 
  } 
 
  const integer MyConst := 13; 
 
  template RecordType_T2 Template_T2 (RecordType_T1 TempPar_T2):= { //  parameterized template 
   Field1_T2 := TempPar_T2,  // Reference to template parameter 
   Field2_T2 := {MyConst, true}, // Reference to module constant 
   Field3_T2 := ModPar1    // Reference to a module parameter 
  } 
 
 } // end module ModuleONE 
 
 
 module ModuleTWO { 
 
  import from ModuleONE { 
   template Template_T2 
  } 
 
  // Only the names Template_T2 and TempPar_T2 will be visible in ModuleTWO. Please note, that 
  // the identifier TempPar_T2 can only be used in the context of Template_T2, e.g. when 
  // providing an actual parameter value. All information 
  // necessary for the usage of Template_T2, e.g. for type checking purposes, are imported 
  // for the referenced definitions RecordType_T2, RecordType_T1, Field1_T2, Field2_T2, 
  // Field3_T3, MyConst and ModPar1, but their identifiers are not visible in ModuleTWO. 
  // This means, e.g. it is not possible to use the constant MyConst or to declare a 
  // variable of type RecordType_T1 or RecordType_T2 in ModuleTWO without explicitly importing 
  // these types 
 
  import from ModuleONE { 
   modulepar ModPar2 
  } 
 
  // The module parameter ModPar2 of ModuleONE is imported from ModuleONE and 
  // can be used like an integer constant 
 
     } // end module ModuleTWO 
 
 
 
 module ModuleTHREE { 
 
  import from ModuleONE all; // imports all definitions from ModuleONE 
 
  type port MyPortType { 
   inout RecordType_T2 
  } 
 
  type component MyCompType { 
   var integer MyComponentVar := ModPar2; // Reference to a module parameter of ModuleONE 
   port MyPortType MyPort 
  } 
 
  function MyFunction () return integer { 
   return MyConst  // Returns a module constant defined in ModuleONE 
  } 
 
  testcase MyTestCase (out RecordType_T2 MyPar) runs on MyCompType { 
 
   var integer MyTCVar := ModPar2; // Reference to a module parameter of ModuleONE 
 
   MyPort.send(Template_T2); // Sending a template defined in ModuleONE 
   MyPort.receive(RecordType_T2 : ?) -> value MyPar;  // The received value is assigned 
                        // to the out parameter MyPar. 
 
 }     // end testcase MyTestCase 
 
 } // end ModuleTHREE 
 
 
 module ModuleFOUR { 
 
  import from ModuleTHREE { 
   testcase MyTestCase 
  } 
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  // Only the names MyTestCase and MyPar will be visible and usable in ModuleFOUR. 
  // Type information for RecordType_T2 is imported via ModuleTHREE from ModuleONE and 
  // type information for MyCompType is imported from ModuleTHREE. All definitions 
  // used in the behaviour part of MyTestCase remain hidden for the user of ModuleFOUR. 
  
     } // end ModuleFOUR 
 

3.5.7  R���  

4.5.7  A!�
� N3���+ -�F"/�  
 "�6O�P� xK��M� ��l�5�.  

.�¥b�:  
 import from MyModuleA { 
  type MyType1  // imports one type definition from MyModuleA 
 } 
 
 import from MyModuleB { 
  type MyType2, Mytype3, MyType4; // imports three types 
  template MyTemplate1;     // imports one template 
  const MyConst1, MyConst2    // imports two constants 

 } 

5.5.7  A!
� N3���+ ��S -�F"/�  
 OP� xK��M� p�` xK��M� >�? ��l�5� "�6 ��P��+!� �L$��� 3�4�5�@all OP��� �5� U:�¼ . OP� xK��M� >�? ��l�5� ½ �GJ�

 ��P��+!� �L$��� 3�4�5�@alla�n �= 34�&K � g  ��l�5�� "�)��� j+: ��l�5�� O�P� xK��M� ��l�5�F�G sJ ��� i� ( '��@ j+��
import.  

 .�¥b!�1:  
 import from MyModule all; 

M!� z��dT� "� Y�� � p��b�5�� �L1�d � �v�7�M�� �e#��:= ��� g��:m#E� �M@ ��l�5� 3# � ��S� ���� D:�, �GJ� �L$��� M@ �7�%
!� ��P��+except.  

 .�¥b!�2:  
 import from MyModule all except { 
  type MyType3, MyType5 
   // excludes type declarations MyType3 and MyType5 from the import statement 
   // but imports all other declarations of MyModule 
 } 

�L&K  ��P��+!� �L$��� 3�4�5�@all �L1�d � E� >�? �
� �b�&K� �p��b�5����l�5�� '��@ "� i���� j+�� ��:m#.  
!�b¥ .�3:  

 import from MyModule all except { 
  type MyType3, MyType5; // excludes the two types from the import statement 
  template all // excludes all templates declared in MyModule from the import   
 statement 

 } 

6.5.7  -�F"/� ����O  
xK��M� ����� ��l�5� "�6.  

 .�¥b!�1:  
 import from MyModule { 
  group MyGroup 

 } 

 '���� kmw�� O��� ��l�5� lw�� '��Kimport  ��l�5m� �$@�%�� xK��M��� >�? ���K �
��)��#�+�� ������� F�G � �H (O����� 	
u.  
[� ����� 34�&TTCN-3 ��9�� ��P� D&�� 8�� p����� R��ST V%7 .[K g�
u� ��#�7 ����� ��l�5�@ �L&)��� g�= O��� � ^\�M[� O

X��= (�= gO�n��� ��#�7 O��� �e�7 ¢�� ����� '�� .J� �$w�� ����l�5� 8}��K ��#�7 O��� �5� '�, �G OP��� j+: � X��= ��#�7 O��� �5�
) �9:�1.3.7(�P� a�Q@ ����&� *�� ��#�+�� O����� xK�M�� V%���@ ����� 34�&K g.  
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� � p��b�5�� �L1�d � �v�7�M�� �e#��:= ��� gO��� xK��M� �M@ ��l�5� 3# � ��S� ���� D:�, �GJ�M!� z��dT� "� Y� �L$��� M@ �7�%
��P��+!� except.  

 .�¥b!�2:     
 import from MyModule { 
  group MyGroup except { 
   type MyType3, MyType5 
    // excludes type definitions MyType3 and MyType5 from the import statement 
    // but imports all other definitions of MyGroup 
  } 

 } 

 �L&K��P��+!� �L$��� 3�4�5�@ all �L1�d � E� >�? �
� �b�&K� �p��b�5����l�5�� '��@ "� i���� j+�� ��:m#. 

 .�¥b!�3:  
 import from MyModule { 
  group MyGroup except { 
   type MyType3, MyType5; // excludes the two types from the import statement and 
   template all // excludes all templates defined in MyGroup from the import statement 
  } 

 } 

7.5.7 T�%�� U�5 -�F"/� N3���+  
"�6  ��P��+!� �L$��� 3�4�5�all OP�� i���� j+: "� xK��M� >�? ��l�5� .!� �L$��� ^�M�� ��P��+all &!� �L$��� >� ��4�

 ��P��+!�constant ��l�5�� '��@ �e��J lQK *�� OP��� xK��M� p�` � �e�# "$M!� ��`���� D@��b�� >�? F�
,� gD@��b�� >�? .
 ��P��+!� �L$��� ^�M� gab!�@�all &!� ��P��+!� �L$��� >� ��4�function ��`���� x1�|��� >�?� x1�|��� >�?  *�� OP��� �

��l�5�� '��@ �e�$# .K .  
 .�¥b!�1:  

 import from MyModule { 
  type all;     // imports all types of MyModule 
  template all    // imports all templates of MyModule 
 } 

§��b�5� ���K *�� ��:m#E� i��:= �M@ �7�M� ��� g�� ��l�5� '��@ "� �� ��P��+!� �L$��� M@ �v�except.  
 .�¥b!�2:  

 import from MyModule { 
  type all except MyType3, MyType5; // imports all types except MyType3 and MyType5  
  template all          // imports all templates defined in Mymodule 
 } 

8.5.7   HPQM �/� ��V��%+ ����%�-�F"/J�  
 ��P� >�L� '��KTTCN-3 ���� �e � �7�&�g �P� a�Q@ �7�M� xK��M��� >�? '��� ��P .� '= "�6� �o��: �5� ��hd��� t

kmb� g��l�5m��+$�� ��P� "� ��l�5�� g .���&� xK�M�� �%@�5 >I� �A5��@ �5� ��hd��� '���&�� �)�5� �d��� U�&K �
�� ( �A5��@
[�	��l�5� ½ �
�� OP��� ^�M .�A%: ^�M!�� �%@�&�� C@ a�+K� .  

 �%@�&� �`�P ���� D&�� gR�LS �e�7 `�K � *�� ���¨� ��)6 "���"� (gO����&� xK��M� 34�&� ���#  xK�M��� '��K ���#�
k��M`��  OP�$� OP��� ^�M� 3�4�5� "�6 g�7�M� '��� ��P OP��� j+: �)P�������¨� O (xK�M��� ^�M! �%@�5 >I��.  

.�¥b�:  
 module MyModuleA  { 
   : 
  type bitstring MyTypeA; 
  import from SomeModuleC { 
   type MyTypeA,  // Where MyTypeA is of type character string 
     MyTypeB   // Where MyTypeB is of type character string 
  } 
   : 
  control { 
    : 
   var SomeModuleC.MyTypeA MyVar1 := "Test String"; // Prefix must be used  
   var MyTypeA MyVar2 := '10110011'B; // This is the original MyTypeA  
    : 
   var MyTypeB MyVar3 := "Test String"; // Prefix need not be used …  
   var SomeModuleC.MyTypeB MyVar3 := "Test String"; // … but it can be if wished  
    : 
  } 
 } 
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	���� � \
�D�* ���!1 P1�
��-� >'E �!��G 	���/ � ����� +�c� N!. ��E  	����-� � ����!-� P1�
��-� j.
" ��5 �� E�!��G >�8� >'
��k
� �!����� .\�f�3\
��q ���� FC %*n1 EE <���-� � t�
�� t!��G tAC Y5 E+�c� N!. �� ��.  

9.5.7  N3��"�� U�%� A-!�"� ���� ����%�  
 3�4�5� X��K '= "�6import O�P� xK��M� �g xK��M� ������g  sJ ��QK ��P ���P sJ gF�G sJ ��� i���� j+�� xK��M��

O�� "� �b,T xK�M��� j+: .[��V%7 OP�� O�� ����&�� xK��M���� 3�9��� �A5��@ ���¨� 	
� ab� '���& .  
	���� � �.
?��c 	
�-�� >5 �� Kf� E���M-� �Rh������� Y5 	��1R9 H
��5/ �=
�8-� � B��3 
h�3�� >' aM?61/ ��J��-� pRh %�� ~�
& ah EK
 	�/*'TTCN-3.  

 xK��M�� ��:��@ >�? 'Jimport :��@ �l�5�� ��X��T� M@ OP�� �$%�&� a��M� �� ����e| U���� U&P . "�� '= sJ O��nE� �e!�
 '��@except  .��� ����� �¦= N$# O����&� xK��M� ��:��@ >�? sJ �9��� "�6� �3�# a�Q@ O����&!� "� O������ xK��M��� �b�&K �

O�P� xK��M� ��7�M! �¹7���!� �L1�%$� .�&K� '��@ �bexcept V%7 	
� O�P��� �L1�%�� "� xK��M���.  
.�¥b�:  

  import from MyModule { 
   type all except MyType3; // imports all types of MyModule  except MyType3 
   type MyType3      // imports MyType3 explicitly 
 } 

10.5.7   ��!
� F� W� -�F"/� N3���+TTCN-3  
 ��P� lS X��= ����� "� O����&� xK��M��� ��P ���¨� �TTCN-3 �}� N$# .� �}� �+���� 34�&� g)�}�� �d� >� '��� d (

 ��!�)x$� ¯P �= ����� �= �#�LB �= OP� gab� (xK��M��� {�� ����&� .� ��P��+!� �L$��� "� x����language  0P� 8�: 'm#J�
# ���� �}$�{�$ .OP� "� ��l�5�� �# ����� �}� �+���� 3�4�5� 'J TTCN-3 ��l�5�� OP� ab� �M�A�� j+�� . 3# ^�Q�,� �#�

 �}$�� ^�M� C@ ��p��!�)�}$�� �+���� ^
P �A5��@ �Lh�� ^�M��� F�G � �H (����= �7�� gO����&� xK��M� "� OP��� U�,�� #��d�{ 
k���e` ���5� ���%M���� �:¥i��.  

 �}� ��7�M� 'JTTCN-3 ^�M� �������:  
•  'TTCN-3:2001' �  �}��� ab�� ��P� >� 34�&K2001  ������� 	
u)���� �9:��$���7��S�.( 

•  'TTCN-3:2003' �  �}��� ab�� ��P� >� 34�&K2003  ������� 	
u)���� �9:��$���7��S�.( 

•  'TTCN-3:2005' � � ��P� >� 34�&K������� 	
u ab�.  
.�¥b�:  

 
 import from MyModule language "TTCN-3:2003" { 
  type MyType 

 } 

 

	���� �  ^� P1�
�� ������� <*
$�= �
���- *�X��c� ��-y +�U�TTCN-3 ' �M- 	���/ /' �&y%�& .c� P1�
�� �$��/ 	
!J��� ^� *�X��
' 	
M�= �=��8� 	
$��@ EKf� E%�&DSL E�?�� >' ^8dKU!6� �� #�$ �3��� >�8� � /' �$�� �.  

8  ������ �	
��  

0.8  ���  

 �L&KTTCN-3  �+���H)�����K� ( ���m�� ������ �m��Q��)������@ �m��Q� �= .( ������ ��:��� "� �#�LB "� a��Q� x���K�
\���k��$��� �$ k��` �7�M� ������ 
7��� >� ������� 3�9: ��P ^�MK �I�� ������ 3�9:�.  
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 UBW��Z.140/3  X  *�1�2� U�BW�� ����e�� \!L;TTCN-3 @��  

 8&�1� ������ '��� `�K ga��Q� a, �MTC) ( P��)V%7 P��� .(NL&��  D&�� ������ ��:���MTC  �= �K����� ������ ��:���
PTC . 3�9��� 0$£�MTC k��������= ������ a, 
�+�� p@ �# .'��!� �
� N$# ��B ������ �&` � ^�M!� ��$&�� 
+�K� . 
�+�� .m��

A5��@ X��= ��:��� 0$� "�6 g��B ������ ��$LM� �I���� 3�4�5�� �create.  
 p�e�:� �# ��B ������ 
�+�� 8e��K�MTC . >�? ¾�M��MTC ���&���@ X��T����� `�� � g�= � p�e�:�� �e��@ �L�7 �dmM$� ��I�� ���

PTC = X��= ��:��� 8e�K � �P� �MTC . 8e��K ���#�MTC >�? ������� 3�9: xd�K '= CM�K gPTC  ������� 
�+�� p�e�:� �9¨ �
����.  

���� 
7��� -# ������ 3�9�� ����� �A&��� ��:��!� C@� ������ ��:��� C@ ������� 0%��� ��) �9:�1.8.(  
� *�� g
+�� ;�<=� ������ '��� ;�<= ^�M� ��P��+!� ��L$��� �e�$# .component �port OP��� xK��M� p�` � . a��Q��� 0%��K�

 ��@ �A5 p��= �A5��@ �e��@ �m������� ��:��L$� 8$M+�� ��$L# �A5��@ ������ 3�9��create �connect )�9:� 2.22.(  

1.8  ���� 	
�� �����  


+�!� �« {`�� ������ 3�9�� ����� �A&��� '��� C@� ��:��� C@ �L�7 �m���� g�= g
7��� -# ������ ��:��� a��� . YG�< '��K�
 ��9�:� x� 	����#�@ 
+�� a,FIFO 
+�!� F�G F$�6 '��� �A5��@ ¾�M� ¯P p��`J ��p�: �= �$����� a1�5��� '�£ 81�¦ �.  

	����  �  R3
6� >�8� 
�6�=TTCN-3 �4
�3 a,�,� �
?�&� �
�. � >�8� >' ^8d E'�?�� ���
. ^� ��D
m c . *�@ �
?�&� SA�" �Rh ��
�� aM?61/
) ��.�1.2.25.(  
  

  
 UBW��Z.140/4  X  ������ ���� fg��TTCN-3  

  

 

 �
?�&� �
�.TTCN 

*�@ �
?�&� �
�6- ��= OA�  

a,�,� �
?�&� �
�6- ��= OA�  
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2.8  ����� ��� ������  

 �m���� 'JTTCN-3  ������ 3�9�� ��@ �A5 sJ 
+�� "�� 
+�� sJ 
+�� "� �m���� 8�) a�Q�� �9:�5 .(  
'��� �© ¿+�� *�� �m������ �# N$# ����%� `�� �� .k�hK= "Klb, sJ P��@ �L&K� )kmb� a�Q�� �9:� g5 )� ( a�Q�� �=5 )W.(( 

  

  
 UBW��Z.140/5  X �h i��8"� ��������  

������� �m������@ �L&K �:  
•   '��� {�$�6 
+�� a����@ �L&K �A  '��!� j+: �e�$�6 �b,= �= "K
+�H) 'm�Q��6 = (�6 �.(( 

•   '��� {�$�6 
+�� a��K �A  '��! �b,= �= "K
+�� >�B ) a�Q�� �9:�6)Y.(( 

•   '��!� {�$�6 
+�! '��K '= "�6A ������ 3�9�� ����� �A&�� >� V%7 P�� sJ P�� "� a���� . 3# g�
� �MK�
 C$�Q�� � ����!� �m����$� W�L&��6)� (�6)�.( 

•   ������ 3�9�� ����� �A&�� � �m����@ �L&K �) a�Q�� �9:�6 �((. 

•   
+�!� 'J a��K � a@�%�!� 
+�!�� a@�%�K � a��K �
��) a�Q�� �9:�6 � .((  

�
?�&� �
�. �
?�&� >�8�  
A �
?�&� >�8�

B   
 �
?�&� >�8�

A   

�
?�&� �
�6- ��= OA� 

�
?�&� >�8�  
A   

�
?�&� >�8� 
A   �
?�&� >�8�  

A   

�
?�&� >�8�  
A   

�
?�&� >�8�  
B   

�
?�&� >�8�  
A   

�
?�&� >�8�  
C   

�
?�&� >�8�  
B   

�
?�&� �
�. 

�
?�&� �
�. �
?�&� >�8� 
A   

�
?�&� >�8�  
B   

�
?�&� �
�6- ��= OA� 

�
?�&� �
�6- ��= OA� 

 1(  3(  

�(  

 +(  

4(   5(  

6(  

 7(  
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k��9:  'TTTCN-3 k�L1�� "�6 � g�����K� "K���#� �m��Q�@ �L&K xK��� Dd� ������#�@ �m������ N$# ����%��� "� ,���� .K� ��
���K� 
�+���� �# ,���� # ��B ������ �A� sJaAM�� �.  

  

  
 UBW��Z.140/6  X �h i��8"� bj ��������  

3.8  ��� ������ ��!�" #��"� $%&"�  

 34�&KTTCN-3 ������ 
�+��� .k�7��M� -�£ �
�� p8Q�� '��K� ������ 	����#�@  �= 
�+���� D�IUT . �7�K '= "�6�IUT  ����@ W�A5
p�` '��K '= "�6 �= ������ O�n��� g3�9: "� k�k�7��M� -�4!� p8Q�� '��K ���¨� 	
� ��  �= ������ D� 3�9: 	����#�@SUT . ���¨� ��

 '��K g��:��IUT �SUT C¹7���� . �$A�� 34�&K ������� 	
� ��SUT  p��5 �M�� ���# �%K�A@SUT  �=IUT.  
�� �¹�@ �� >� .����� sJ O��B �������� Y��� g8%�%P ����SUT . X� Y��� �� 8%�%P ���� a���� �+���� 'f7 gF�G >��

TTCN-3 .k�@� k��` ^�M� ������ ��@ �A5 UP���K gF�G "� )��B "��� (��B ������ a, >� . 3�9�� ��@ �A5 xK�M� '��K�
L1�d {:= g�= g'��� xK�M�� aw�� ������ ���� ������� �um� "� a��K *�� ���L!� ������� 
7��� >�L� �@ SUT.  

�
?�&� >�8�  
A

�
?�&� >�8�  
A

�
?�&� >�8� 
A

�
?�&� >�8�  
A

�
?�&� >�8�  
A

�
?�&� >�8�  
A

�
?�&� �
�. 

�
?�&� �
�. 

�
?�&� �
�. 

�
?�&� >�8�  
B   

�
?�&� >�8� 
B   

�
?�&� �
�. 

�
?�&� �
�6- ��= OA� 

�
?�&� �
�6- ��= OA� 

�
?�&� �
�6- ��= OA� 

�
?�&� �
�6- ��= OA� 

 5(  4( 

+(  6(  

 �( 7(  

�( 
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k��:��5 ������ 3�9�� ����� �A&�� ^�MK  
+�!� �m���� V<� �M��@ SUT ������ 
�+�� .m� . �A&�� C@ �m������ '��� gF�G >��
 ������ ��:���� ������ 3�9�� �����TTCN-3 M@�/ � �����K�
�+�� .m� �e$KM� "�6� �e  *�$L# 3�4�5�@ �������map �unmap ) �9:�

2.22 �3.22.(  

4.8  ����� 	
�� '��( )*�+�  

0.4.8  ���  

[�·&������� 3�9�� ��@ �A5� ������ ��:��� C@� ������ ��:��� C@ ������� 
7��!� �.  
 �#KTTCN-3 `J N$# �L1�%��� ���5� N$# �L1�%�� 
7��!�p�� .= N$# 
+�� a, ^��M[K� p��`J N$# �1�d �= ���5� N$# �1�d {:) � ��m, �=

 � ��� �L, Dd��� j+:1.4.8 .([����M���5� N$# �L1�%�� 
7��!� ^  ��P��+!� �L$��� �A5��@message # �L1�%�� 
7��!�� �L$���@ p��`J N$
��+!� ��Pprocedure UP���� 
+�� V< xK�M� �.  

	�´�� ��1��w 8� 
7��!� 'J .�� ��� ��P��+!� ��L$��� ����´in )a���� 	�´m� (�out )Y���� 	�´m� (�inout  )C��´�� m�� .(
Lo��� sJ lQ� �b,= �= OP�� �L1�d 
+�� V< a�� '��K� ;�<T {@ W�L&!� >�)���5� (�/=�© W�L&!� ������� 	�´� >� ��p��`J �.  

 >�d�� ^�MK ���#)k�hK= �9:�  �&%��13 ( 	�´�� �"out" p��`J N$# �1�d 
+�! {��L$M� >�? ;�<= '��� ginout �out  {���# V<�
k��������= {1��b�5� ;�<=�  	�´�� "� p�`"in" 
+�!� �
u . >�d�� ^�MK ���#�)k�hK= �9:�  �&%��13 ( 	�´�� �"in"  gp��`J N$# �1�d 
+�!

� {��L$M� >�? ;�<= '��inout �out  {1��b�5� ;�<=� {���# V<� 	�´�� "� p�` k��������="out" 
+�!� �
u.  
.�¥b�:  

 // Message-based port which allows types MsgType1 and MsgType2 to be received at, MsgType3 to be 
 // sent via and any integer value to be send and received over the port  
 type port MyMessagePortType message  
 { 
  in MsgType1, MsgType2; 
  out MsgType3; 
  inout  integer 
 } 
  
 // Procedure-based port which allows the remote call of the procedures Proc1, Proc2 and Proc3. 
 // Note that Proc1, Proc2 and Proc3 are defined as signatures 
 type port MyProcedurePortType procedure  
 { 
  out  Proc1, Proc2, Proc3 
 } 
 

	���� �  O�AU�� �����1"�-
�� "�$ 
�" t�-
��-� �" ���-�� ����3 +�/ 	
�
,� �A���= 
�3	�X?�� ^� � 
. . ^8d ¡-� ��D
,-� >�8� E� ^�/
FC :
_' ��D
 �I
�?= ah �-
�� #�$ +D
 R!6� #�$ ������ >'.  

1.4.8  ����	 
���  

������� "� C#���� m�� �L&K {:= N$# 
+�� xK�M� "�L!� "� ..K�  ��P��+!� �L$��� �
� N$#mixed . 
7��! �1��%�� '= �
� �MK�
�k�hK= '��� �A$� A$��;�<=� ��M�d�� aLQ�� � .��� �� xK�M��� � a�7.  

 // Mixed port, defining a message-based and a procedure-based port with the same name. The in, 
 // out and inout lists are also mixed: MsgType1, MsgType2, MsgType3 and integer refer to the 
 // message-based part of the mixed port and Proc1, Proc2, Proc3, Proc4 and Proc5 refer to the 
 // procedure-based port. 
 type port MyMixedPortType mixed  
 { 
  in  MsgType1, MsgType2, Proc1, Proc2; 
  out  MsgType3, Proc3, Proc4; 
  inout  integer, Proc5; 
 } 
 

 � V$�� 
+�� ^�MKTTCN-3 �5�� j+: >�  p��`J N$# �1�d 
+��� ���5� N$# �1�d 
+�� g�= g"K
+�! .��� �����, . g
�+���� Dd� �#�
������ ���$L# �A5��@ �� "K
+�� C@ ���L��� '��K.  

����  
7��� � ����$� ��4�&!� ���$LM��) �9:�5.23(g�= g start �stop �clear  ��9�:� ^�+� "� a, N$# ��$LM��) U����@
8/���#� (V$�� 
+�� ^�M� >� D�$/ �GJ.  



  �������  (2006/03)  ITU-T  Z.140  43  

5.8  ,�-� '��( )*�+�  

0.5.8  ����  

 V< ^�MKcomponent '��� >� ��P���� 
7��� �= .OP��� xK��M� p�` � xK��M��� 	
� ���� . '��� xK�M� � 
+�� p� = '����
6 g�= �'��!� F�
� ��$�p� T� j+: >� 
7��� ��~ '��! '��K '= "� .O�P� p� = '��!� j+: 
7��! '��K� . '��� xK�M� �MK ��


7��!� 	
� -# ��:��!� C@ a���� �= ���� '= 	��+H.  

  
 UBW��Z.140/7 - ������� ��;�B"�  

.�¥b�:  
 type component MyMTCType  
 { 
  port MyMessagePortType PCO1 
 } 
 
 type component MyPTCType  
 { 
  port MyMessagePortType  PCO1, PCO4; 
  port MyProcedurePortType PCO2; 
  port MyAllMesssagesPortType PCO3 
 } 

1.5.8  ��� � ���� ������ ������ ����� ���!  

CM� '��� � ��$� ���d��� ��l}��� D@��w 'm#J "�L!� "�.  
.�¥b�:  

 type component MyMTCType  
 { 
  var integer MyLocalInteger; 
  timer MyLocalTimer; 
  port MyMessagePortType PCO1 
 } 

E� 	
� '���� ��1�� ��:m#� O���� ��������� >�Laltsteps '��!� N$# 
+�� *�� . W�I�@ �
� ��K� ��P��+!� �L$��� 3�4�5�@
runs on ) �&%�� �9:�16.(  

 � �7�M!� ��9�!� #��d >���� '��� �%@�A� >� '��� ���d��� ��l}�� UP����3.5 .@�A� a�� '��K gº "�� �e�#�LB '��! OK` �%
 '��!� xK�M� � O��� ���d�!�� ��l}�!� "�)��,G �GJ g����= �L�d �= F�G � �H.(  

	���� -  �
?�&� �
�6- ��6�= OA�S" ������ 
��6$)��.� 8.8(>�8�� � �6��� 	
�n�/ 	�XM��/ j=��k e' ^� 	
.�8�� ��!��� >' ^8d c E.  

2.5.8   "#$%&
��� ����'( ) ��*��  

 '��� V< xK��M� � 
7��� ��7�+�� xK�M� "�L!� "�)k�hK= �9:� 21.22.( 

type component My3pcoCompType 
 { 
  port MyMessageInterfaceType PCO[3] 
  port MyProcedureInterfaceType PCOm[3][3] 
  // Defines a component type which has an array of 3 message ports and a two-dimensional 
  // array of 9 procedure ports. 

 }   

3.5.8  ��� +�,- .#./  

= xK�M� "�L!� "� gX��= '��� ;�<T KL�, '��� ;�< ��P��+!� �L$��� 3�4�5�@extends.  

 



44  �������  (2006/03)  ITU-T Z.143 

 .�¥b!�1:  
 type component MyExtendedMTCType extends MyMTCType  
 { 
   var float MyLocalFloat; 
   timer MyOtherLocalTimer; 
   port MyMessagePortType PCO2; 
 } 

�!� VL���@ K` V< xK�M� sJ ��QK gxK�M��� �
� ab� ��L��� xK�M� sJ ��QK� �L ��P��+!� �L$�$� _���� Vextends 85�5= VL�@.  
�� �L!� VL��� '= �� xK�M��� �
� lw���k���LI �� k�hK= 8&�1��� VL��� "� xK��M��� >�? N$# .m#= xK�M��� 'f7 g�
u� �@���$� Á7��� �� 	

)NL&K º "�� ���� �� �	
��:(  
 .�¥b!�2:  

 // effectively, the definition from Example 1 is equivalent to this one: 
 type component MyExtendedMTCType 
 { 
   /* the definitions from MyMTCType */ 
   var integer MyLocalInteger; 
   timer MyLocalTimer; 
   port MyMessagePortType PCO1 
 
   /* the additional definitions */ 
   var float MyLocalFloat; 
   timer MyOtherLocalTimer; 
   port MyMessagePortType PCO2; 
 } 

 KL�@ �L&KxK�M��� "� �K��� �$&$5 0$r � �!�/ gK� �A5��@ �7�M� '��� ;�<=.  
 .�¥b!�3:  

 type component MTCTypeA extends MTCTypeB { /* … */ }; 
 type component MTCTypeB extends MTCTypeC { /* … */ }; 
 type component MTCTypeC extends MTCTypeA { /* … */ };  // ERROR - cyclic extension 
 type component MTCTypeD extends MTCTypeD { /* … */ };  // ERROR - cyclic extension 

M���� 8&�1��� VL��� "� 
��� *�� xK��M��� C@ �5� �d��� `�K � gK� �A5��@ '��� ;�<= xK�M� �# g�� V< sJ ^�h� *�� xK��
�= }�� �= 
+�� ^�M� `�K � 8&�1��� VL��� � �Le�# "$M� z�%� �= Dd�� �= D@�w �= l)K� �A5��@ O�n��� lS �= O�n��� �%K�A@ (

�L!� VL���� .  
 .�¥b!�4:  

 type component MyExtendedMTCType extends MyMTCType  
 { 
   var integer MyLocalInteger; // ERROR - already defined in MyMTCType (see example 2) 
   var float MyLocalTimer;     // ERROR - timer with that name exists in MyMTCType 
   port MyOtherMessagePortType PCO1; // ERROR - port with that name exists in MyMTCType 
 } 
 
 type component MyBaseComponent { timer MyLocalTimer }; 
 type component MyInterimComponent extends MyBaseComponent { timer MyOtherTimer }; 
 type component MyExtendedComponent extends MyInterimComponent 
 { 
   timer MyLocalTimer; // ERROR - already defined in MyInterimComponent via extension 
 } 

� '= CM�K gP�� xK�M� � OK# ��&�1� ;�<= sJ �6 P�� '��� V< ��`� W�L&!� "�$�+@ �$�+�� �L1�d ������#�@ �{  � ;�<T
xK�M���.  

 .�¥b!�5:  
 type component MyCompA extends MyCompB, MyCompC, MyCompD { 
   /* additional definitions for MyCompA */ 
 } 

k�hK= "�6� K� �A5��@ 8&�1� V< �= xK�M�.  
���  ��&�1��� ;�<T� �A5��@ z�%!�� 
+�!�� Dd�!�� l}�!�� D@�b�� xK��M� >�L� >�Lo�, �� VL�� .�M7 '��� V< xK�M� N$# .��¨�

)k�hK= ^�M� 8&�1� V< '�, �GJ ����� a�Q@ O�� K� �A5��@ (O�n��� �� V< � �e�# "$M� xK��M���� . '��� V< xK�M� '��K�
.�� .�M7 �5� �d��� "� .= �#�LB � g;�Q�� �
� ���$��� x$�r p� =� O�P� p� = xK��M��� >�L� '��K g�� V< xK�M� � ��&�1� ;�<

�L!� VL��� � O�n��� �e�# "$M� xK��M� p� = �= "#.  
�� 	���1  � P��G >�$5 z��1 cE SA& �?�1 c � ^�/E 6-� � P1���-� N!. +h
� ��5 �!��G ����D� B
C' �A���= *���� F�) �1�� 	�X�� z$

�!��G.(  
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 .�¥b!�6:  
 

 type component MyCompB { timer T }; 
 type component MyCompC { var integer T }; 
 type component MyCompD extends MyCompB, MyCompC {} 
   // ERROR - name clash between MyCompB and MyCompC 
 
 // MyCompB is defined above 
 type component MyCompE extends MyCompB { 
   var integer MyVar1 := 10; 
 } 
 
 type component MyCompF extends MyCompB { 
   var float MyVar2 := 1.0; 
 } 
 
 type component MyCompG extends MyCompB, MyCompE, MyCompF { 
   // No name clash. 
   // All three parent types of MyCompG have a timer T, either directly or via extension of 
   // MyCompB; as all these stem (directly or via extension) from timer T declared in MyCompB, 
   // which make this form of collision legal. 
   /* additional definitions here */ 

  } 

[K·�M a�d �� O�A� U&P .�M7 '��� V< xK�M� �A5��@ '��� V< xK�M� a, .���5� �A5��@ ��K� >� '��� ;�<= ���� �$# ^
{��4�5� a�d �e���M�.  

�� 	���2 �  >�8� ���� >' �Rh ��1 E>�8� FC ��:���c  F�6-CT1 *�d eR-� ECT2 +D����  ��CT2&c�/ E PD
]�-�/ <*��� 	��
?�
/altsteps  <*���CT2  �runs on clauses  #�$ 
hR�!6� ^8dc )��.�3.7.6 .(  

6.8   .��� �/��0 1/���SUT  

 x���K '= "�6SUT ��# CM�K OK# ��:��, "�:��+�� a�Q@ �e� . ��:��, �:��M� 
+�� ���$L# >� 3�4�5m� V< �� '���# ���AM� V<�
SUT . >� 34�&K ���#�to �from �sender �A5 >� �$@�%�� 
7��� .�5�J� .��%�5� ���$L# � V%7 '���M�� ���AM� V< 34�&K g

������ 3�9�� ��@ . ��$M7 ���AM� a�b� '���&K� �address p��5 k��`��� �= ������ ������� � �I�� V< xK�M� �A5��@  ������ 3�9: �A5��@
)�=  V< ���Kaddress  �+���� � W��+� VL��TTCN-3 .( 8%�%P '���# ���~ �= "# �$%�&� ��K��@ O��B �������� �
� �L&K�

 ��� SUT.  
 "K���# ����SUT  OP� a��� V%7 ��I����TTCN-3 ��� '�, �GJk�7�M� VL OP��� a��� .k�7�M� VL��� "�K � �GJ�  ��� gOP��� a���

 "K���#SUT O�M@ p��`J ��p��� ��L$ML, �= ���5� ���B � a�%�&� �= ��L$M� � V%7 ��I����.  
E�@�sJ �7�I ����� �L�%�� W��� gF�G null kmb� g^�M� lS '���# N$# .�� VL�� ��l}�� ����� g'���#.  

.�¥b�:  
 // Associates the type integer to the open type address 
 type integer address; 
  : 
 // new address variable initialized with null 
 var address MySUTentity := null; 
  : 
 // receiving an address value and assigning it to variable MySUTentity 
 PCO.receive(address:*) -> value MySUTentity; 
  : 
 // usage of the received address for sending template MyResult 
 PCO.send(MyResult) to MySUTentity; 
  : 
 // usage of the received address for receiving a confirmation template 
 PCO.receive(MyConfirmation) from MySUTentity; 

7.8  ,�-� 23���  

��B ������ 
�+�� .m� D%$� ������ ��:��! O�P� >`��� 8� '��� >`��� 'J . Dd� �# ������ 3�9: �
� �P��� '��!� >`�� 0$£�
'��K g�= g'��� 0$�  ��$L# �o��: �� '��� >`��create )�9:� 1.22 .( ���$LM�� �A5��@ '��� >`��� ��M� gF�G sJ �7�IE�@�

 �7�M!� k�%�&�system ) 
7��� xK�M�� '��� >`�� �MK������� 3�9: ��@ �A5 (�mtc ) '��� >`�� �MKMTC (�self )�MK  >`��
 {�7 U$AK '��! '���self.(  
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� 34�&� ���$L# a��Q� � '��� >`��connect gmap �start ):� �&%�� �922 (E�d p��`= �� ������ a��Q� ��from �to 
�sender �� ��:��H �$��� 
7��! ������ ���$LM� ������ 3�9: lS X��= ����interface  �:��M�� R��ST) �&%�� �9:�23 

 a�Q���(5.  
E�@�sJ �7�I ����� �L�%�� W��� gF�G null \��� >`�� N$# .��kmb� g^�M� lS ' g'��� >`��� �����! ��l}�� �����.  

[Kk��`��� '��� >`��! ��$M7 ���AM� a�b� '���& ������ 3�9: �A5��@ .������ �
� �L&K�= "# a%�&� a�Q@ �� '= O��B �� Dd� �¹�@ �
 
�+��TTCN-3 »MH� �8%�%P  ��%K � g��~TTCN-3 �� �����H 0$M�K �L�7 ������� 3�9: N$# 
�+���������� ��:��� ^�M.  

	����  � >�8� FC 	
����� >�8� ���� K�L1 .\�f� E�Rh ��1/ � �]
6�� >�8� FC +�� ������ >' �| >�8� ����� �-/
6� XM�� >' E
i.�$5.  

.�¥b�:  
 // A component type definition 
 type component MyCompType { 
  port PortTypeOne PCO1; 
  port PortTypeTwo PCO2 
 } 
 
 // Declaring one variable for the handling of references to components of type MyCompType 
 // and creating a component of this type 
 var MyCompType MyCompInst := MyCompType.create; 
 
 // Usage of component references in configuration operations 
 // always referring to the component created above 
 connect(self:MyPCO1, MyCompInst:PCO1); 
 map(MyCompInst:PCO2, system:ExtPCO1); 
 MyCompInst.start(MyBehavior(self)); // self is passed as a parameter to MyBehavior 
 
 // Usage of component references in from- and to- clauses 
 MyPCO1.receive from MyCompInst; 
  : 
 MyPCO2.receive(integer:?) -> sender MyCompInst; 
  : 
 MyPCO1.receive(MyTemplate) from MyCompInst; 
  : 
 MPCO2.send(integer:5) to MyCompInst; 
 
 // The following example explains the case of a one-to-many connection at a Port PCO1 
 // where values of type M1 can be received from several components of the different types 
 // CompType1, CompType2 and CompType3 and where the sender has to be retrieved. 
 // In this case the following scheme may be used: 
  : 
 var M1 MyMessage, MyResult; 
 var MyCompType1 MyInst1 := null; 
 var MyCompType2 MyInst2 := null; 
 var MyCompType3 MyInst3 := null; 
  : 
 alt { 
  [] PCO1.receive(M1:?) from MyInst1 -> value MyMessage sender MyInst1 {} 
  [] PCO1.receive(M1:?) from MyInst2 -> value MyMessage sender MyInst2 {} 
  [] PCO1.receive(M1:?) from MyInst3 -> value MyMessage sender MyInst3 {} 
 } 
  : 
 MyResult := MyMessageHandling(MyMessage); // some result is retrieved from a function 
  : 
 if (MyInst1 != null) {PCO1.send(MyResult) to MyInst1}; 
 if (MyInst2 != null) {PCO1.send(MyResult) to MyInst2}; 
 if (MyInst3 != null) {PCO1.send(MyResult) to MyInst3}; 
  : 

8.8  ������ ��!�" #��"� $%&"� )*�+�  

k����e+� g'= U�&@ ������ 3�9�� ����� �A&�� xK�M�� '��� V< xK�M� 34�&KxK��M� g  �u ������ 3�9�� ��@ �A5 xK��M�� '��� V<
 a�Q�� j+:)���� a���� ;�%: ^�M� 
7��! >�L´ ��m,.(  

	����  � XkS� e' E�
?�&� �
�6- ��6�= ��A�" ������ E>�8� B
C' � 
�6$ ^��� j=��k/ 	
�n�/ 	�XM�� >�81 ^-.  
 
type component MyISDNTestSystemInterface    
 { 
  port MyBchannelInterfaceType  B1; 
  port MyBchannelInterfaceType  B2; 
  port MyDchannelInterfaceType  D1 
 } 
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k���#P�� ������ '��� "� �b,= 3�4�5�@ ��B ������ a, >� ������ 3�9�� ����� �A&�� ^�MK '��� V< >`�� UP���K g . 0�A�&�
k��������= ���� �A&�� 
7��� >� 3�9: �A5��@ ������ 3�9�� �MTC ���� ������� 
�+�� =�K ���#.  

 '��� >`�� 
+�� *�� ��$LM�� '���� 8� ������ 3�9�� ��@ �A&�system .������ 3�9: 
7��� .����� 	
� 34�&��.  
.�¥b�:  

map(MyMTCComponent:Port2, system:PCO1);     

 '�, ���P ��MTC [K �
�� �P��� '��!������� 3�9�� ��@ �A5 Y��� � g������ 
�+�� .m� 0�A�& ��B ������ >� UP���K '= . ��
 >� UP���� '��� V< xK�M� W�I�@ ^�MK g���¨� 	
�MTC �|���� ������ 3�9�� ����� �A&��.  

9  ������ �	 
�	  

E� "�6 p�` � �e��4�5�� D@��w "# 'm#OP��� ��� p�`� '��� V< xK��M�� OP� xK��M� � x1�|�� O��B ���������altsteps .
�M� N$# .K� ��P��+!� �L$��� D@�w xK�const .
+�� V< D@��b�� '��� �� .'m#E� �A%: �# D@�b�� �L�d q�r�.  
 	���� � C'/ ��M�-
= j=
f- 
�U�U� ^8d ¡-� <����-� ���,-� >�8� B
 �J
o� ���,-� ah >�8�null.  

 .�¥b!�1:  
 const integer MyConst1 := 1; 
 const boolean MyConst2 := true, MyConst3 := false; 

  

k��`��� ��� '= "�6 �= OP��� � D@�b� �L�%�� q��r ��K '= "�6� . 8`��� D@�w 'm#J 8� Ol�T� ���¨�� ��P��+!� �L$��� {�$# .�
external.  

 .�¥b!�2:  
 external const integer MyExternalConst; // external constant declaration 

k�7��M� VL��� '��K '= CM�K� g'��� V< �= U�}���@ V< �= 
+�� V< p��b�5�@ g8/���#� V< 8`��� D@�b� '��K '= "�6  �= gOP��� �
X��= OP� "� ����&� �= OP��� � ^�M� aLM�&! ^�M� V< �= �
` V< '��K . ���~� 8`��� D@�b� 8`��� a�b� >� VL��� a@�%��

������� 	
� X� Y��� �� OP��� � 8`��� D@�w �K�� ��+�,.  

10  ����� �	 
�	�  

0.10  ���  

/�<= ��l}�!� '��� '= "�6k� A�&@/�<=� ��5�5= �$&$5 ;�<=� ��5�5= �k�  ���� ���AM� ;�<=� �����) "� �%�Q� ��#�7 ;�<= F�G � �H
;�<T� 	
� (U�}���@ �= '��� �= '���# ;�<= F�
,�.  
	����  � F,3 K����� �3��� B
C' �
�' #�$ >�8� FC/ �?� FC 	�XM�� ^$ >�$�� ^8d.  

��l}�� "# 'm#E� "�6 OP� ��� p�` � �e��4�5�� � x1�|�� O��B ���������altsteps .@�E� "# 'm#E� "�6 gF�G sJ �7�I
'��� V< xK�M� � ��l}�� .!� 	
� 34�&� '= "�6�������� � ��l}�� � O��Baltsteps �� '��� V< N$# 
+�� x1�|�� . "$MK ��

 xK��M� p�` � 34�&� �= ��l}�� "#� OP) �#� � ��!�# ��l}�� g�=� TTCN-3.(  
 sJ ��� ��$M7 ��L$M� �= �����r "� �&KT� U:��� lS X��= ",��= � ������ �$��, lS �= �b�� lS ��l}�� 3�4�5� U�&K

�A� ��`��� �� � ��L$M�.  

1.10  14�5 �67��  

L�d l}�� "# "$MK ��P��+!� �L$��� �A5��@ �var Kl}�� ^�M�� V< ^�M� {M�� .'m#E� �# ����= �L�d q��r "�6� . ��l}�� '�r�
V%7 ��d �L�dg �M� �� �����r "� �&KT� U:��� F�
,� "6T� U:��� � 34�&� '= "�6� ��P��+!� �L$��� �eM��� lreturn  �

\�5=� � O��#J ;�n >� x1�|� 3�&`=, sJ ��� '= "�6� g�e�V<� �L�d "� a��� � ��L$M� z�%�.  
.�¥b�:  

 
 var integer MyVar0; 
 var integer MyVar1 := 1; 
 var boolean MyVar2 := true, MyVar3 := false; 
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2.10  8��� �67��  

�$MK�%� ��l}�� "# " ��P��+!� �L$��� �A5��@ zvar template l}�� ^�M�� V< ^�M� �eM��K . �# _�= X��� q��r "�6�
'm#E� .k�hK= z�%� ��l}�� '�r '= "�6 g��%�� � ;��7E� �#�  ��p��� ����~) �9:�3.14 .( F�
,� "6T� U:��� N$# 34�&� '= "�6�

�����r "� �&KT� U:��� N$# ��P��+!� �L$��� �eM��� greturn 3�&`= � V< O��# �L�d ^�M� x1�|�� '= "�6� g�e��5=� � z�%�
VL�� �� � ��L$M! ��$M7 ��L$ML, ����z�%� . N$# 34�&� ���#���� � g�����r "� "6T� U:��� 8$}QH �wTTCN-3 )� �&%�� �9:

15 (k�hK= z�%� l}�� �&KT� U:��� N$# l}�!� '��K� .k�hK= �L&K� %� 0@�A� q��4�@z�%� l}�� .�B �= z�%� l}�! z�.  
	����  � 	
���$ H
?,���/ H
��5 � ������- K�
8-
= <*�q E���q/ ���
$ 	
�
,� �¢
L�� E�
,� 	�XM�� >�8�.  

.�¥b�:  
 
 template MyRecord MyTempl ( template boolean par_bool ) := 
  { field1 := par_bool, field2 := * } 
 : 
 function Myfunc () return template MyRecord { 
   var template integer MyVarTemp1 := ?; 
   var template MyRecord MyVarTemp2 := { field1 := true, field2 := * }, 
          MyVarTemp3 := { field1 := ?, field2 := MyVarTemp1 }; 
   MyVarTemp2 := MyTempl (?); 
 : 
   return MyVarTemp2 
 } 

 

 ���$L# 0�A� '= W�L&!� lS "� �L��@TTCN-3  N$# Â��+�$� a��� ������ V%���@ ����� 3�4�5�@ �L&K gz�%� ��l}�� N$# O�n���
�e$KM�� z�%� l}�� ���B . � ����1.3.14 p��� ����~ Y��� ���B sJ .����� 	
� ��������� .��� ���# 0�A� #��d��.  

11  ������ �	 
�	��  

0.11  �9��  

OP��� ��� p�` � �e��4�5�� ���d�!� "# 'm#E� "�6 � x1�|�� O��B ���������altsteps .E�@� "# 'm#E� "�6 gF�G sJ �7�I
'��� V< xK�M� � ���d�� .� ���d�!� 	
� 3�4�5� "�6�� x1�|�� O��B �������� altsteps �� '��� V< N$# 
+�� *�� . '= "�6�

{� ���� U�}���@ �K���� O� �L�d Dd�� 'm#E '��K .�= �L�d �� � �GJ �L�%�� 	
� >� Dd�!� =�K�X� . �L�d �L�%�� 	
� '����
float  ����5 lS)�K��&� �= "� -,= g�= � 0.0 (c��w 8� O#�%�� OP� ��P.  

 .�¥b!�1:  
 
 timer MyTimer1 := 5E-3; // declaration of the timer MyTimer1 with the default value of 5 ms 
 
 timer MyTimer2; // declaration of MyTimer2 without a default timer value i.e. a value has  
        //  to be assigned when the timer is started 

 

E�@� Dd�� ��%@�A� sJ �7�Ik�hK= "�6 g�P� Dd�� ��7�+�� "# 'm#E� . 3�4�5�@ Dd�� x�+� ����M� U�}���@ �!� q�r�
�L�d x�+� .[P �L, x�+� �L�d ����� U�}���@ �� q��r 34�&K�� �5.6  . U�}���@ O� q��r 8Ar � ��S� ���� D:�, �GJ�

"$MK gDd�� x�+�� ����M�� �M�� ��� 3�4�5�@ �P��� {�# ��("-").  
 .�¥b!�2:  

 timer t_Mytimer1[5] := { 1.0, 2.0, 3.0, 4.0, 5.0 }  
     // all elements of the timer array get a default duration.  
  
 timer t_Mytimer2[5] := { 1.0, -, 3.0, 4.0, 5.0 }  
  // the second timer (t_Mytimer2[1]) is left without a default duration.  

1.11  �4�+40 ��5:�  

%7 ���d�� ��� '= "�6� x1�|� sJ >`�� �A5��@ Valtsteps .�d�!� ^�M�� �= �+�|� sJ ��� *�� ��altstep ��� ��$&�� xK�M� a
 �= �+�|�$�altsteps.  

 ��L$ML, ��� ���d�� 3�4�5� "�6�= g��~ Dd�� �= ab� >`�� �A5��@ 'm#J sJ Y��� � .k�hK= "�6� �� �= �+�|� sJ Ã��@ Dd�� �K
altstep .+d��� '��K � �= g
�+���� � Dd�!� �L�&K�k� k���LI . ������ "�6 g_����@� �= �+�|� a��� .�e�J t�P=altstep  �um� ��6
Dd�!�.  
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.�¥b�:  
 // Function definition with a timer in the formal parameter list  
 function MyBehaviour (timer MyTimer) 
 { : 
  MyTimer.start; 
  : 

 } 

12  ����� 
�	�  

 ��&�1��� ����M�� P= 'J� TTCN-3 ������ a��Q� �A5��@ �7�M� ������ 
7��� -# O%M� a1�5� .��%�5�� .�5�J N$# O�%�� �� . "�6�
 ������@ W�I�@ ���M!� 8� a1�5��� 	
� '��� '=SUT CM� ������ a��Q�� O�� ��� a1�5�� 8$���� 0�&���� >� �=.  

	����  �  �TTCN-2 <*�@ ���& ��D��= KD
��-� pRh >�8� EASP) ( H�"��/z-� 	
�A�� <��//PDUs) (g��6� KD
��/ . <��6-� �M-/  
- TTCN-3 ah £�¤ E��$�6� 6-� �Rh ^� ��-c* /' ��?�"�� 	�;����= ��,� c 
m'��.  

13  ����� ������� 
�	�  

0.13  �9��  

 p��`J ��M�d�� sJ �`�P ����)V%7 ��M�d�� �= (p��`J N$# �L1�d ������ .`J N$# �L1�d ������ 34�&� '= "�6� � ������ p��
 �= g������ 3�9:7�� ������ 3�9: C@ ������ �= g������ ��:��� C@ �LSUT . ��J p��`E� '��K gOl�T� ���¨� �� '= � 
+�KSUT ) �=

���K p���� ������� 3�9: (�=  ������� 3�9: � 
+�K)���K g�= SUT p����.( �= g��4�&!� ��p��`E� >�L��  ��4�&!� ��p��`E� '=
 "� �@�$A� ��p��`J� ������ ��:��� C@ �L�7 ������SUT @�$A� ��p��`J�: "� � aL��� p��`J� ������� 3�9signature [�\�M � ^

 OP�TTCN-3.  

1.13   ����� �+�5��Blocking ;Non-blocking 

 �#KTTCN-3 blocking �none-blocking p��`J N$# �L1�d ������ .4�&�������� ��M�d�� xK��M� 3 non-blocking  �L$���
��P��+!� noblock �u '��K� g��L$M� in  V%7)�9:� 2.13 ( O��# �L�d �u '��K ��) �9:�3.13( ��p��b�5� lb� '= "�6 "��� g

)�9:�4.13  .(� xK��M� R��+� gU�}���@� ��P��+!� �L$��� '�� >�d�noblock p��`J N$# �L1�d ������ &� 34�&� '=.  

.�¥b�:  
 signature MyRemoteProcOne ();   // MyRemoteProcOne will be used for blocking 
               // procedure-based communication. It has neither 
               // parameters nor a return value. 
 
  
 signature MyRemoteProcTwo () noblock; // MyRemoteProcTwo will be used for non blocking 
                // procedure-based communication. It has neither 
                // parameters nor a return value. 

 

2.13  <��3= �+�5��" �4�+�  

K��M�� '��K '= "�6��L$M� >�d�� x . xK�M� ��signature  ��L$M� �L1�d aLQ� '= "�6[�$M� ��7�M�= g�e��´�� �L$M� ;�<=� �L 
in  �=out =� inout . 	�´� .K�inout �out �M@ p��`J "� ����$M� �����5� 34�&� ��L$M!� 	
� '= N$# . {�`�� '= ¿P��

���[K ��L$M  ^�A�� {:= N$#����� k�@  ^�A�� "�������.  
.�¥b�:  

  
 signature MyRemoteProcThree (in integer Par1, out float Par2, inout integer Par3); 
 // MyRemoteProcThree will be used for blocking procedure-based communication. The procedure 
 // has three parameters: Par1 an in parameter of type integer, Par2 an out parameter of 
 // type float and Par3 an inout parameter of type integer. 
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3.13   >"� 14��"�?��+@ �<��3= ��+�  

= "�6�e1�e�:� M@ �L�d �M@ p��`J �MK ' .< ��� �&d �A5��@ O��M�� �L�d Vreturn �|���� >�d�� xK�M� �.  
.�¥b�:  

 signature MyRemoteProcFour (in integer Par1) return integer;  
 // MyRemoteProcFour will be used for blocking procedure-based communication. The procedure 
 // has the in parameter Par1 of type integer and returns a value of type integer after its 
 // termination 
 

4.13  �<��A�B� �*�C  

 � ab� O�M@ ��p��`J �A5��@ ��p��b�5� ��b� '= "�6TTCN-3 �� VL�� ��%, .�
u�  3�4�5� "�6 �= K��� ��p��� ����~� ��5�%�
����O�M@ ��p��`E O��# ��d "� ,.  

	����  �  Y5 j���' /' 
h�-/ 	�:
6f��� K1�9 >5SUT  FC �TTCN-3  K�f� /' �]
6��SUT <�*' �h� pRh %�� ~�
& >�81 E�R�/ *�q �
�.
��J��-� .  

[�\�ML1�d a�n � ��p��b�5�� ^ xK�M� � O���� ��p��b�5� �signature .[��\�M >� ��P���!� ���L!� �+$�4!� ;�<T� >�? �L1�%�� 	
� ^
 ���� ��p��b�5� �#�LB);�<T� 	
u O�� ��d �A5��@ V%7 O��# ��L�� �e&+: ��p��b�5�� c�M�.(  

.�¥b�:  
  
 signature MyRemoteProcFive (inout float Par1) return integer 
   exception (ExceptionType1, ExceptionType2); 
 // MyRemoteProcFive will be used for blocking procedure-based communication. It returns a 
 // float value in the inout parameter Par1 and an integer value, or may raise exceptions of 
 // type ExceptionType1 or ExceptionType2 
 
 signature MyRemoteProcSix (in integer Par1) noblock 
   exception (integer, float); 
 // MyRemoteProcSix will be used for non-blocking procedure-based communication. In case of 
 // an unsuccessful termination, MyRemoteProcSix raises exceptions of type integer or float. 

14  ������ 
�	�  

0.14  �9��  

��%�&!� ��%�� �#�LB D:�, �GJ �� ������ �= O��� ��d "� �#�LB .�5�E ��J ��5�%� 34�&�z�%� �+���� >� 3p���� �$ . xK�M� "�6�
k��!�# ��5�%� k��$� �= OP� xK��M� �  �= ��B ������ �altstep �= �+�|� �=statement  =�= '��@ O�7 �  ��$LM� ��l}�L, V�� a���

��� ��$M7 �L$M� �= ������ p�: �= �+�|� �= ��B ���altstep.  
E� ��5�%� �7��������� ���:���:  

  =(  �3�m��� "� V�&@ a�n F�G � �H g������ ���AM� 3�4�5� O��#J� ��9��� �%K�/ �¦J 

�(  "�6 ��e�L$M�  
Y (  ���p��� ����Ä@ �L&�  
�  (  "�6 p��`J N$# �L1�d �= ���5� N$# �L1�d ������ >� ��J �e��4�5�.  

p��`J N$# �L1�d �= ���5� N$# �L1�d ������ � 34�&� º �� '= "�6 ��p��� ��M:� �K�=� z�%� ��d � . �T ��5�%� K� "�6�
 V<TTCN-3 p��`J >�d�� �=.  �L1�d ������ � >�d�� ��5�%� 34�&�� ���5� N$# �L1�d ������ V< N$# �L1�d ��5�%� 34�&��

p��`J N$#.  
 ^�M� .�B a�� ��p��� ���� �= O#�d ��d �#�LB z�%� 'm#J �� '= U��= g>�d�� xK�M� �= �1m� V< � a�����@ �� . 'm#J ���

 .M� z�%�) �9:�6.16 (V%7 ����= gO#�d z�%� "� l}� *�� �� ��1�` �+���� '��K .K� 34�&NotUsedSymbol  ��5�%� � V%7
�� ���M� �= .�� l�}� ��`� 3# N$# .�� ��M� V�� � ��5�%�� .M� z�%� ��:m#J �� �dm# �u j�� ��L$M! >�d��.  

 � 	
� ��� �z�%� ���B �= ��5�%� K� �# ��l�M� � ��4�&!� x1�|��� N$# ����%��� "� �# `�K4.1.16.  
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1.14  1"�B� �B��� ,��=  

0.1.14  ����  
��5�%� 3�4�5�@ ��$M7 ��d >� a1�5� ��%@�A� K� "�6 .� �#�LB {:= N$# z�%� ����#� "�6���5� p���� ��L�$M��� "= .�5�E � ��p��� �

��%�&� ���5��$ .  
 V< �T ��5�%� K� "�6TTCN-3  .��� � ^�M�3  ;�<= p��b�5�@port �default.  

.�¥b�:  
 
 // When used in a receiving operation this template will match any integer value 
 template integer Mytemplate := ?; 
 // This template will match only the integer values 1, 2 or 3 
 template integer Mytemplate := (1, 2, 3); 

 

1.1.14  ����	 
��	� �����  
 ��$L# � 34�&K z�%� 'Jsend \�MK� -# a5�� a1�5� "� x���� .�B ��d "� �$��, �#�LB ^������ 
+� . ��$L# Dd� ��send g

\�MK@ z�%!� ^O�n��� lS �= O�n��� �%K�A@ gz�%!� ���B � ��p��� ����~ 34�&� �� ��$M+�� ��%$� ����� >�? �:���5� ��K g�= ga�����.  
 	���� � \c�= ��� ;���� i.' #�$ ����$ H
@ �R� z��1 E	
�
,� H
��� ��:��� ��-y ^�.  

.�¥b�:  
 // Given the message definition  
 type record MyMessageType 
 {   
  integer  field1 optional, 
  charstring  field2, 
  boolean  field3 
 } 
 
 // a message template could be  
 template MyMessageType MyTemplate:=  
 {  
  field1 := omit, 
  field2 := "My string", 
  field3 := true 
 } 
 
 // and a corresponding send operation could be  
 MyPCO.send(MyTemplate); 

2.1.14  ����	 
����� �����  
 ��$L# � 34�&K z�%� 'Jreceive  �=trigger  �=check \�MK�e��p��� ���� �$��� ���5� a@�%� ���AM� z�%� ^ . "�6�

\�# �L, g��p��� ����~ 3�4�5� 0�$!� � D7B g��%�&� ��5�%� ��$ .z�%! �$��� ��%� ���5J t� ��.  

.�¥b�:  
 // Given the message definition   
 type record MyMessageType 
 {  
  integer  field1  optional, 
  charstring field2, 
  boolean  field3 
 } 
 
 // a message template might be  
 template MyMessageType MyTemplate:= 
 {  
  field1 := ?, 
  field2 := pattern "abc*xyz", 
  field3 := true 
 } 
 
 // and a corresponding receive operation could be  
 MyPCO.receive(MyTemplate); 
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2.14  2�5�� �B��� ,��=  

0.2.14  ����  
 ��d >� p��`J ��L$M� �1��d ��%@�A� 'J��5�%� 3�4�5�@ ��K� "�6 ��$M7 .�E� �A5��@ p��`J �T ��5�%� ^\�M� xK�M� sJ O��n

UP���� >�d�� .\�MK�O��# �L�%� j��� gV%7 p��`J ��L$M! ��p��!� ����~� ��%�� >�d�� z�%� ^ .���~ �= ��%�� xK�M� CM�K� ��p��!� �
 � O��M���$L# replay  �=getreply ) �9:�3.3.23 �4.3.23 _����� N$#.(  

.�¥b�:  
 // signature definition for a remote procedure  
 signature RemoteProc(in integer Par1, out integer Par2, inout integer Par3) return integer; 
 
 // example templates associated to defined procedure signature  
 template RemoteProc Template1:= 
 {  
  Par1 := 1, 
  Par2 := 2, 
  Par3 := 3 
 } 
 
 template RemoteProc Template2:= 
 {  
  Par1 := 1, 
  Par2 := ?, 
  Par3 := 3 
 } 
  
 template RemoteProc Template3:= 
 {  
  Par1 := 1, 
  Par2 := ?, 
  Par3 := ? 
 } 

1.2.14  ����� ������� �����  
 ��$L# � k��4�&� k�5�%� 'Jcall  �=replay \�MK��, �#�LB ^ ��L$M� >�L� .�B ��%� �$in �inout . ��$L# Dd� ��call g

��$M+�� ��%$� z�%!� � ��L$M!� �:���5� ��K in �inout4�&� �� ������ 	
� � ��p��� ����~ 3A@ gO�n��� lS �= O�n��� �%K� .���� 
�´ ��L$M! z�%� �+���� �= a�out[K g�
u� ��= ����� 	
u ��p��� ����~ K��@ �L&  �e7
P) 0�$!� �9:�B.(  

.�¥b�:  
 // Given the examples in clause 14.2.0  
 // Valid invocation since all in and inout parameters have a distinct value  
 MyPCO.call(RemoteProc:Template1); 
  
 // Valid invocation since all in and inout parameters have a distinct value  
 MyPCO.call(RemoteProc:Template2); 
  
 // Invalid invocation because the inout parameter Par3 has a matching attribute not a value  
 MyPCO.call(RemoteProc:Template3); 
  
 // Templates never return values. In the case of Par2 and Par3 the values returned by the  
 // call operation must be retrieved using an assignment clause at the end of the call statement 

2.2.14  
��� ����� ������ �����  
 ��$L# � 34�&K k�5�%� 'Jgetcall \�MK�e��p��� ���� �$��� ���5� a@�%� ���AM� z�%� ^ .[# �L, g��p��� ����~ 3�4�5� "�6�\� D7

 0�$!� �B��%�&� ��5�%� � g�$ .! �$��� ��%� ���5J t� ��z�% . ��L$M� �= a��´ ��K�out ��p��!� ��$L# �.  
.�¥b�:  

 // Given the examples in clause 14.2.0 
 // Valid getcall, it will match if Par1 == 1 and Par3 == 3  
 MyPCO.getcall(RemoteProc:Template1); 
   
 // Valid getcall, it will match if Par1 == 1 and Par3 == 3  
 MyPCO.getcall(RemoteProc:Template2); 
  
 // Valid getcall, it will match on Par1 == 1 and Any value of Par3   
 MyPCO.getcall(RemoteProc:Template3); 
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3.14  8��� 1�<��� ��"D  

0.3.14  ����  
k���#[� gz�%! �$����� ��K���� a� a��� �= �P� z�%� ���B ��d a� a��� ��p��� ����~ 34�& . � ����²� �M@ 3�4�5� "�6�

U,��.  
k�hK= "�6 � � V�� � ��p��� ����~ 3�4�5� t�PT V%7 �$�%�&!�) ���$L# g�=receive �trigger �getcall 

�getreplay �catch .(��I�� ��d � �e9� '= "�6�.  
 .�¥b!�1: 

 MyPCO.receive(charstring:"abcxyz"); 
 MyPCO.receive (integer:complement(1, 2, 3)); 

"�6�  ^
P[�[� ���# VL��� ^�M��M �h��}�� lS �L�%�� ^VL���.  
 .�¥b!�2:  

 MyPCO.receive("AAAA"O); 

	����  � ��-
�-� B
CV� �R� ^8d :	
.�s' �����/ �1�L$ ��� �����/ ��D
6k �����/ ¥c�=/ g��I/ O�TJ.  

	-# z�%!� a�%�&K 
7��� �L1�d � V�� � z�%! VL��� '��K gF�G >�� . VL��� C@ R�LS ��`� ���P �� V<� ������ O�7�!� �L�%��)kmb� g
8#�7 V�L�� .m� "�([K VL��� �5� 'f7 g��%�&!� '����� � "Lh�a.  

��� �p��!� ����~ U����= � ������ >@�:  
 = (  O�� ��d:  

�   �O�� �L�d ��%K l�M� 

�  )omit :(��L�d ^
� 

� (  k�@ 34�&� '= "�6 ���� ���� ��d "�:  
�     :(...)���d �L1�d  

�    complement (...):  �L1�d �$L��values�  
�    ? :��L�d �T OP�� �   
�    * : '�� �= �L�d �T OP�� � value  Zm/E� N$#)�7�
� �L�d g�=(�  
�    (lowerBound..upperBound) : X�integer ·�@ 0�$/ ��d �=���$M��� ��:�� ��¨� F�G � �H� "  
�    superset :adT� N$# ��b,= "�L!� "� g�= gO������ ����M�� >�?  
�    subset :�ad= "�L!� "� �= gO������ ����M�� �b,T� N$#�  

Y(  ���d a��� 34�&� '= "�6 ���� ����  
�   ? :���# �T OP�� �   �= x�+� �= �$&$5 � �P�record of  �=set of�  
�    * :M@��� ����# "� �# �T OP�� �  �= x�+� �= �$&$5 �= � ��record of  �=set of  

 Zm/E� N$# ����# '�� �=)^�
� ���# g�=(�  
�    premutation : 8/���#� U����@ "��� O������ ����M�� >�?) �L&K g�9Pm� @? �* .�@J �L1�%� ����M,(�  

� (  ��M: x�� ���� ����k� ���%�  
�  length :T �$&$5 .�/ N$# ����%�����# �#� �$&$5 ;�< � record of �set of ���7�+���  
�  ifpresent : ����� .�B ��d ��p��!)k�7�
� "�K � �GJ.(  

   



54  �������  (2006/03)  ITU-T Z.143 

 .��� � ��K6  ��P���!� ������� �L#!� ��p��!� ����~)�`� 'J (�e%��A� X�� . ;�<= >�? .��� �
u "6T� ��LM�� C�K�TTCN-3 
	
� ��p��!� ����~ �e�$# 0�A�� *�� . 0�$!� � `�K�B ��p��� ���~ a�� a��, x��.  

 ^7Z<�Z.140/6  X  ��%��� ����kTTCN-3  
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boolean +�. +�. +�. +�. +�. +�.�(
        +�.�(

 

integer +�. +�. +�. +�. +�. +�.�(
 +�.       +�.�(

 

float +�. +�. +�. +�. +�. +�.�(
 +�.       +�.�(

 

bitstring +�. +�. +�. +�. +�. +�.�(
    +�. +�.  +�. +�.�(

 

octetstring +�. +�. +�. +�. +�. +�.�(
    +�. +�.  +�. +�.�(

 

hexstring +�. +�. +�. +�. +�. +�.�(
    +�. +�.  +�. +�.�(

 

character 

strings 

+�. +�. +�. +�. +�. +�.�(
 +�.   +�. +�.  +�. +�.�(

 

record +�. +�. +�. +�. +�. +�.�(
        +�.�(

 

record of +�. +�. +�. +�. +�. +�.�(
    +�. +�. +�. +�. +�.�(

 

array +�. +�. +�. +�. +�. +�.�(
    +�. +�.  +�. +�.�(

 

set +�. +�. +�. +�. +�. +�.�(
        +�.�(

 

set of +�. +�. +�. +�. +�. +�.  +�. +�. +�. +�.  +�. +�.�(
 

enumerated +�. +�. +�. +�. +�. +�.�(
        +�.�(

 

union +�. +�. +�. +�. +�. +�.�(
        +�.�(

 

anytype +�. +�. +�. +�. +�. +�.�(
        +�.�(

 

�(
�  ��� ���	 
���� ������ 
����� ���� ��� ���!� "#$%��� �&$!�)'�(* +�, �� ��� $���- .�/.(  

�(
 �  ��� ���� 
���� ��2 ��� ���!� "#$%��� �&$!�)'�(* +�, �� ��� $���- .�/.(  

1.3.14  ����� ���� !" ����� �#��� $�%��� &'&(  
1.1.3.14  ������ ����	 �
�� ������ ����  

��5�%� ���B �= ��5�%� a��� �$&$&� �K��7 ����M� >`�� K��@ �L&K �.  

.�¥b�:  
 
 var template charstring t_Char1 := 'MYCHAR'; 
 var template charstring t_Char2; 
 
 t_Char2 := t_Char1[1]; 
  // shall cause an error as referencing individual string elements is not allowed; 

2.1.3.14   ���� ����� ����record �set 

V%���@ ����� 3�4�5�@ z�%� xK�M� a��� ��#�7 ���B >`��� K��@ ��5�%� ��l}��� ��5�%� "� a, �L&� . "�6 gF�G >�� '=
��p��� ���~ {� q�r ��� .�� 8#�7 .�B 8M`�� .�B '��K .���¨� 	
u #��d �&%�� �
� �7�K�.  

•  Omit, AnyValueOrNoneg �$L�� �1��d� ��d �1��d� :{�7 '��K ��� .�B � 8#�7 .�B >`�� K�  q��omit, 

AnyValueOrNone(*) k�A� U�&K� g�$L�� �L1�d �= ��d �L1�%�.  

 .�¥b!�1:  
 type record R1 { 
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  integer f1 optional, 
  R2      f2 optional 
 } 
 type record R2 { 
  integer g1, 
  R2      g2 optional 
 } 
  
 : 
 var template R1 t_R1 := { 
  f1 := 5, 
  f2 := omit 
 } 
 var template R2 t_R2 := t_R1.f2.g2; 
  // causes an error as omit is assigned to t_R1.f2 
 t_R1. f2 := * 
 t_R2 := t_R1.f2.g2; 
  // causes an error as * is assigned to t_R1.f2 
 
 t_R1 := ({f1:=omit, f2:={g1:=0, g2:=omit}},{f1:=5, f2:={g1:=1, g2:={g1:=2, g2:=omit}}}); 
 
 t_R2 := t_R1.f2; 
 t_R2 := t_R1.f2.g2; 
 t_R2 := t_R1.f2.g2.g2; 
  // all these assignments cause error as a value list is assigned to t_R1 
 
 t_R1 := 
  complement({f1:=omit, f2:={g1:=0, g2:=omit}},{f1:=5, f2:={g1:=1, g2:={g1:=2, g2:=omit}}}) 
 
 t_R2 := t_R1.f2; 
 t_R2 := t_R1.f2.g2; 
 t_R2 := t_R1.f2.g2.g2; 
  // all these assignments cause error as a complemented list is assigned to t_R1 
 

•  )AnyValue:  {�7 '��K ��� .�B � 8#�7 .�B >`�� K� �#AnyValue (?) �� �# q�� gq��4�$� "6T� U:�
 ��MK�AnyValue (?) � ��MK� ������J ��#�7 ���AnyvalueOrNone �K���� ��#�7 ����. 

  .�B >`�� �� ���#  {� q�£ ��� .�B � 8#�7AnyValue (?) .��� K� CM�K gq��4�$� �&KT� U:��� �# g
8M`�!� 8#�+�� .��� 0L# ¯P �����@ ��!� .� �= q�£ gKL��� �
� .m�AnyValue (?) � ������J ��#�7 ���

 q�£�AnyValueOrNone �K���� ��#�7 ���� . "6T� U:��� N$# ��p��!� ���~ �= �L�%�� q�r gKL��� �
� M@�
8M`�� 8#�7 .�� q��4��� "�.  

 .�¥b!�2:  
 
 t_R1 := {f1:=0, f2:=?} 
 t_R2 := t_R1.f2.g2; 
  // after the assignment t_R2 will be {g1:=?, g2:=*} 
 t_R1.f2.g2.g2 := ({g1:=1, g2:=omit},{g1:=2, g2:=omit}); 
  // first the field t_R1.f2 has hypothetically be expanded to {g1:=?,g2:={g1:=?,g2:=*}} 
  // thus after the assignment t_R1 will be: 
  //   {f1:=0, f2:={g1:=?,g2:={g1:=?,g2:=({g1:=1, g2:=omit},{g1:=2, g2:=omit})}}} 
 

•   DM:Ifpresent : DM: {�7 '��K ��� .�B � 8#�7 .�B >`�� K�ifpresent k�7�h�  �A� U�&K� g{�) N$#
�~� �L�%�� "� �S��� �© aK
� *�� ��p��!� ��ifpresent.(  

3.1.3.14   �
�� ����� ����record of �set of 

� ��l}��� ��5�%� "� a, �L&� ����# >`��� K��@ ��5�%record of  �=set of a���� ����� 3�4�5�@ .�B �= z�%! . >��
���M�� >`�� {�7 �� .�B �= z�%! ��p��� ���~ q��r "�6 gF�G .�&%�� �
� �7�K� ���¨� 	
u #��d. 

•  omit, AnyValueOrNone O1�� �#�LB� ��#�7 �#�LB� �$L�� �1��d� ��d �1��d� : ao5 � ���# >`�� K�
�= q�£ ���B �#�LB  �omit  q�£�AnyValueOrNone (*) �= ��d �L1�d �= .�/ DM: '�� �= >�  �$L�� �L1�d
�= �A� U�&K gO1�� �#�LB �= ��#�7 �#�LB.  
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 .�¥b!�1:   
 
 type record of integer RoI; 
 type record of RoI RoRoI; 
  
 : 
 var template RoI t_RoI; 
 var template RoRoI t_RoRoI; 
 var template integer t_Int; 
 : 
 t_RoRoI := ({},{0},{0,0},{0,0,0}); 
 t_RoI := t_RoRoI[0]; 
 //  shall cause an error as value list is assigned to t_RoRoI; 
 

•  AnyValue: � �# .�B �= z�%� ���# >`�� Krecord of  �=set of  {� q�£AnyValue (?) ) DM: '��
.�/(gq��4�$� "6T� U:��� �# g  ��MKAnyValue (?) . .�/ DM: 07�= �GJ� @AnyValue (?) >`�!� a��� a£ � g

.�A�� DM�@.  
  �� ���#  .�B �= z�%� � ���# >`��record of  �=set of  {� q�£).�/ DM: '��( �&KT� U:��� �# g

4�$� "6T� U:��� �# ��p��!� ���~ �= �L�%�� q�r gq��4�$� q�£� g8M`�!� ���M$� q��AnyElement(?)  >�L�
�M�� a�d ����M�� 8M`�!� ��)`[� 'J ( ^�hK�AnyElementsOrNone(*) �K�e��� � .#� DM: sJ .�/ DM: 07�K ���
AnyValue(?) �= z�%� sJ a%�K ��7�+Q@ K` .�B .�� 	m#= ���¨� "� �= � V< ����%�@ a���� a£. 

 .�¥b!�2:  
 
 type record of integer RoI; 
 type record of RoI RoRoI; 
  
 : 
 var template RoI t_RoI; 
 var template RoRoI t_RoRoI; 
 var template integer t_Int; 
 : 
 t_RoI := ?; 
 t_Int := t_RoI[5]; 
  // after the assignment t_Int will be AnyValue(?); 
 
 t_RoRoI := ?; 
 t_RoI := t_RoRoI[5]; 
  // after the assignment t_RoI will be AnyValue(?); 
 t_Int := t_RoRoI[5].[3]; 
  // after the assignment t_Int will be AnyValue(?); 
 
 t_RoI := ? length (2..5); 
 t_Int := t_RoI[3]; 
  // after the assignment t_Int will be AnyValue(?); 
 t_Int := t_RoI[5]; 
  // shall cause an error as the referenced index is outside the length attribute 
  // (note that index 5 would refer to the 6th element); 
 
 t_RoRoI[2] := {0,0}; 
  // after the assignment t_RoRoI will be {?,?,{0,0},*}; 
 t_RoRoI[4] := {1,1}; 
  // after the assignment t_RoRoI will be {?,?,{0,0},?,{1,1},*}; 
 t_RoI[0] := -5; 
  // after the assignment t_RoI will be {-5,*}length(2..5); 
 t_RoI := ? length (2..5); 
 t_RoI[1] := 1; 
  // after the assignment t_RoI will be {?,1,*}length(2..5); 
 t_RoI[3] := ? 
  // after the assignment t_RoI will be {?,1,?,?,*}length(2..5); 
 t_RoI[5] := 5 
  // after the assignment t_RoI will be {?,1,?,?,?,5,*}length(2..5); note that t_RoI 
  // becomes an empty set but that shall cause no error; 
 

•  .�@J :�� ���#  .�B �= z�%� � ���# >`��record of .�@J a��� `�K g)= N$#{$��� z�5(�A� �
� U�&K g .
z�5= N$# .�@J �e�L� ����# ���= ��� .�@E� ����# �# . U�&K�AnyValueOrNone  �K�Å .�@J ���M, .�@E�

 ���M�� ���= >�L�record of.  
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 .�¥b!�3:  
 t_RoI := {permutation(0,1,3,?),2,?} 
 t_Int := t_RoI[5]; 
  // after the assignment t_Int will be AnyValue(?) 
 
 t_RoI := {permutation(0,1,3,?),2,*} 
 t_Int := t_RoI[5]; 
  // after the assignment t_Int will be * (AnyValueOrNone) 
 t_Int := t_RoI[2]; 
  // causes error as the third element (with index 2) is inside permutation 
 
 t_RoI := {permutation(0,1,3,*),2,?} 
 t_Int := t_RoI[5]; 
  // causes error as the permutation contains AnyValueOrNone(*) that is able to 
  // cover any record of indexes 

•   DM���IFpresent : a%P a��� ���# sJ lQKrecord of  �=set of  �A� � U\�&�K� gDM��� �
� {@ 07��!�
) DM��� �© 0�$!� ��p��!� ���~ �= �L�%�� "# �9��� ^��@Ifpresent.(  

4.14  ������ ��	
��  

0.4.14  ����  
�.��%�5��� .�5�E� ���$L# "� a�� ��5�%� ��L$M� "� . ��p��� ����� x1�|�� ��5�%�� ��d z�%! ��$M+�� ��L$M!� aLQ� '= "�6�

���� . � D7�# �L, ��$M+��� �� ��� ��L$M!� �1��d #��d >����2.5.  

.�¥b�:  
 
 // The template  
 template MyMessageType MyTemplate (integer MyFormalParam):= 
 {  
  field1 := MyFormalParam, 
  field2 := pattern "abc*xyz", 
  field3 := true 
 } 
 
 // could be used as follows  
 pco1.send(MyTemplate(123)); 

5.14  ����  

6.14  ����� ������  

0.6.14  ����  
kO��#�%� �� g ��d �= O#�%� �#�LB z1��� ���� �= U�}���@>�d�� xK�M� �= �1m� V< � ^�M� .�B a�� �L . ���� ��P ���¨� ��

.M� z�%� K� "�L!� "� gK` z�%� K��� Ol}� ��l�}� sJ �`�P . z�%L$� ���M� ���B N$# �mKM� .M� z�%� ���
O�n��� lS �= O�n��� �%K�A@ p��5 g8$�T�.  

 �L$��� .���P��+!� modifies .M� �= K` z�%� {�� 0�QK 8&�1� z�%� N$# . z�%� �= 8$�= z�%� ��J �
� 8&�1��� z�%!� '��K�
.M�.  

Æ���@ �K�e��� � ������ �%K�A@ �mKM��� t�8$�T� z�%!� > . 'f7 g.M� z�%� � ��p��� ��� �= O�|���!� {�L�d� z�%� .�B �P �GJ�
�� �L�%��8&�1��� z�%!� � ��� a� a� ��p��!� ��� �= O� .�= O�|���!� {�L�d� z�%� .�B �� � �GJ�  'f7 g.M� z�%� � ��p��� ���

34�&� 8&�1��� z�%!� � ��p��!� ��� �= �L�%��. {$KM� CM�K .�B a���K ���#� �~ .�B l}�K � g{&+: ��� .�B �� z�%� .�B >� .�� �
 .��� p��b�5�@ ���)����� (W�I�@ {�$# �����.  

����� Z�%�n�@ �L&K � g�= gO�n��� lS �= O�n��� �%K�A@ p��5 g{&+: sJ .M� z�%� lQK ��.  

 .�¥b!�1:  
 // Given  
 type record MyRecordType 
 {  
  integer field, 
  charstring field2, 
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  boolean field3 
 } 
 template MyRecordType MyTemplate1 := 
 {  
  field1 := 123, 
  field2 := "A string", 
  field3 := true 
 } 
 // then writing  
 template MyRecordType MyTemplate2 modifies MyTemplate1 := 
 {  
  field1 := omit,  // field1 is optional but present in MyTemplate1 
  field2 := "A modified string" 
      // field3 is unchanged 
 } 
 // is the same as writing  
 template MyRecordType MyTemplate2 := 
 {  
  field1 := omit, 
  field2 := "A modified string", 
  field3 := true 
 } 
 

��S��� �#� = .M� z�%! �K��7 ��d l�}� �� .�B �.M� z�% record ofk�hK= "�6 gV%7 ���¨� 	
� � g  ����� q��r 3�4�5�
l}�K �
�� ���M�� a��� q��4��� "� �&KT� U:��� '��K ��P g�L�d.  

 .�¥b!�2:  
 
 template MyRecordOfType MyBaseTemplate := { 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 }; 
 template MyRecordOfType MyModifTemplate modifies MyBaseTemplate := { [2] := 3, [3] := 2 }; 
 // MyModifTemplate shall match the sequence of values { 0, 1, 3, 2, 4, 5, 6, 7, 8, 9 } 
 

1.6.14  
&%� ����� $�)*%�  
 ��5�%!� >�? N$# ������� #��%�� 0�A�� g�� � ��L$M� �L1�d O#�d z�%! '�, �GJ �%�Q� D:�, p��5 gF�G O#�%�� z�%� "� �%�Q!� ��M!�

OK# aKM� ���A� �= O�A� � � 3=:  
  =(  \�M� ��L$M� 0�Q� z�%� ^
� ��8$M+�� .M!� z�%!�� O#�d z�%� C@ aKM� O�A� �= �# �7 

�(  Q� z�%! '��K '= "�6J ��L$M� 0� ��7�I)\K
��$ (���S��� �# 

Y (  1�d >���.M� z�%� a�� z�%!� �5� �� ��� ��L$M!� �L.  

.�¥b�: 

 // Given  
 template MyRecordType MyTemplate1(integer MyPar):= 
 {  
  field1 := MyPar, 
  field2 := "A string", 
  field3 := true 
 } 
 
 // then a modification could be  
  template MyRecordType MyTemplate2(integer MyPar) modifies MyTemplate1 := 
 { // field1 is parameterized in Template1 and remains also parameterized in Template2 
  field2 := "A modified string", 
 } 

2.6.14  +,� - $�&%� �����  
E�@ �L&K gW�I�@ O�L&� ��M� ��5�%� 0$� sJ �7�ITTCN-3 5�%� xK�M�@V�� � ��M� ��.  

.�¥b�:  
 
 // Given  
 template MyMessageType Setup := 
 { field1 := 75, 
  field2 := "abc", 
  field3 := true 
 } 
 // Could be used to define an in-line modified template of Setup 
 pco1.send (modifies Setup := {field1:= 76}); 
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7.14   ���� ��������  

 ������ ���$L# �) ab�send �receive �call �getcall F�G sJ ���( �A5��@ �= ��L$M� -# z�%� ���B l�}�@ �L&K g
V%7 V�� � �%�Q� ��5�%� .# 	
� ��l�}��� ��w~ 3�� ��m�� z�%!� � z�%� .�B �L�d N$�|���� ������ t¨ 0P.  

 V%���@ ����� 34�&K �MyTemplated.FieldId ������ t�P= � ��d �����5� �= V�h� . ��� 34�&K�"->"  R�}�� �
u) �&%�� �9:�23.(  

8.14  ������ ��
	�  

��$L# �L&� match z�%H �L$M� �= l}�� �L�d �:��%H ��p��� .c��@ �L�d ��$LM�� �M�� . �L1���� l}�!�� z�%!� ;�<= "�� � �GJ�) �9:�
7.6( ��$LM�� �M� gfalse .��� z�%!� >� �%@�A�� l}�!� �L�d D:�, �GJ �� ��$LM$� O��M�� �L�d .� g�L1���� ;�<T� D:�, �GJ�.  

.�¥b�:  
 template integer LessThan10 := (-infinity..9); 
  
 testcase TC001()  
 runs on MyMTCType 
 { 
  var integer RxValue; 
   : 
  PCO1.receive(integer:?) -> value RxValue; 
 
  if( match( RxValue, LessThan10)) { … } 
 // true if the actual value of Rxvalue is less than 10 and false otherwise 
   : 
 } 

9.14   ��
	�Valueof  

 ��$L# �L&�valueof l}�! q�r '= z�%� � O�� �L�%� . �1���� V< "� z�%!�� l}�!� '��K�)�9:�7.6  ( z�%� .�B a, '���&K�
O�P� �L�%�.  

.�¥b�:  
 type record ExampleType 
 { 
  integer field1, 
  boolean field2 
 } 
 
 template ExampleType SetupTemplate := 
  { 
  field1 := 1, 
  field2 := true 
 } 
  
  : 
 var ExampleType RxValue := valueof(SetupTemplate); 

 

15  �������  

0.15  ����  

 �#KTTCN-3 k��# \�M!� C$}Q!� "�k�%�&� C7  ��l�M� ���$A�� � �e��4�5� "�6TTCN-3 .��¹7 >�5 sJ '�$}Q!� �&%�K�:  
  =(  �'��@�&P '�$}Q� 

�(  ��$&$&� '�$}Q� 

Y (  �'������� '�$}Q�  
�  (  �'��%A�� '�$}Q�  

 � (  ����@ �$}Q�  
�  (  ��P�P� �$}Q�  
�  (  '���� �$}Q�.  
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 .��� � ��K�7 C$}Q!� p���.  

 	
���Z.140/7    ����� �����TTCN-3 

�������	
�  ����� �� �����
������
� 

������� ����	�addition + 

subtraction – 

multiplication * 

division / 

modulo mod 

remainder rem 

����� ���	�concatenation & 

�������� ����	�equal == 

less than < 

greater than > 

not equal != 

greater than or equal >= 

less than or equal <= 

�����!� ����	�logical not not 

logical and and 

logical or or 

logical xor xor 

"��� ���	� bitwise not not4b

bitwise and and4b

bitwise or or4b

bitwise xor xor4b

����# ���	� shift left << 

shift right >> 

��$�% ���	�rotate left <@ 

rotate right @> 

.��� � C$}Q!� p��� ��%�5= ��� 8. �K��&� ��%�5= "K������ C$}QL$� '��K g.��� �
� � x� �= �� . a}Q� "� �b,= �e| �GJ�
[� gl�M� � �K��&� ��%�5T P��\�%CL��� sJ ��&��� "� ���$LM�� � . '��K ���¨� 	
� �� g��l�M� � "K�w��� >L� C�M/�d 3�4�5� "�6�

��N$#T� ��%�5T� C�M/�d C@ l�M ���%�$�.  

 	
���Z.140/8   ������ ������  

�&���'� ����(�� )* ��	
� 

������
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�� 

���� 

����  
���� 

(  …  ) 

+, -  

*,  /,  mod, rem 

+,  -, & 

not4b 

and4b 

xor4b 

or4b 

<<,  >>, <@,  @> 

<, >, <=, >=  

==, != 

not 

and 

xor 

or 
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1.15  ������! ��
�"�  

8%��!�� z�%!�� �L&%��� ��h��� W�A��� >L�� ���$L# '��@�&¨� '�$}Q!� ab6 . V< "� C$}Q!� p��� ���w��� '����integer ) �H
 "� ��%�Q� F�G �integer ( �=float ) "� ��%�Q� F�G � �Hfloat p��b�5�@ gmod �rem  ;�<= >� 34�&K �
��

integer  V%7) ��%�Q� F�G � �Hinteger.(  
 ;�<= >�integer ��@�&P ���$L# �o����� V< '��K ginteger. ��@�&P ���$L# �o����� V< '��K g�%�$/ ;�<= >�� float.  

 1�� �e�7 34�&K *�� ���¨� �� (+) qd�: �=)� ( a}QL,k�hK= ���w��!� #��d 0�A�� g���P= . �L�%�� '��� qd�: a}Q� 3�4�5� �o��:�
j�M��@ j�M��� ��`�� D:�, �GJ �w��! ����5.  

 �L&d ��$L# p��= �o��: 'J)/ (C�w� N$#:  
  =(   ��d 8AM�integer  p�`integer $� a����� .�= ��&%� "� �´���� �L�%integer  ��:�b��@) a��´ ��K g�=

��&���(� 

�(   ��d 8AM�float  �L�dfloat  .�= ��&%� "� �´����float  ��:�b��@)��&��� a��´ ��K g�=.(  
 '�$}Q!� U&�rem  V< ���w���mod  VL�� �o����� '����integer . ���$L# U&��integer ��� ���� ��&%� "� 8%��!� 8d�x 

rem y  �mod y .
u�� \�M���! V%7 ^ ���wy �+� lS . ��&���@� �x by y "� a�� '��K gU`�� x and y gx rem y �x mod y   j+:
�+$�� ����5 ��l}�! "��� �o�����.  

k�� �� ^\�M[K gmod �rem 8$K �L,:  
 
 x rem y = x - y * (x/y) 
 x mod y = x rem |y|   when x >= 0 
   = 0    when x < 0 and x  rem |y| = 0 
     = |y| + x rem |y|  when x < 0 and x rem |y| < 0 

 .��� �I�K9  a}Q� C@ Z�+��mod �rem:  

� 	
��Z.140/9   ���! "��� mod 
rem 

x –3 –2 –1 0 1 2 3 

x mod 3 0 1 2 0 1 2 0 

x rem 3 0 –2 –1 0 1 2 0 

2.15  �
�
� �
�"�  

���K k�%�&� C7�M� �$&$5 �$}Q� �$&$5 ;�<= >� �L1���� ��d a&$&� .CL��� sJ ��&��� "� V�&@ a&$&� 8� ��$LM��� .km�n "Lh�� �� 
�@�&PJ k��7�Ik� .��! �
` V< �� ¢����� VL�������w.  

.�¥b�:  
 '1111'B & '0000'B & '1111'B gives '111100001111'B 

3.15  �����#�� ��
�"�  

b6\�M� '������� '�$}Q� ak�%�&� '�7  O���&!� ��dm#(==) "� ad= g(>)  "� -,=�(<)  O���&� 3#�(!=) = "� -,=��  ��&�(>=)  ad=�
 ��&� �= "�(<=) .<= "��� ��/���#� O���&!� 3#� O���&L$� ���w��!� '��� '= "�6� V< p��b�5� >� �L1���� ;�enumerated '��� g

��!� {�7VL��� j+�� ��%@�A� ���w . C$}Q!� >�L� '��K� V< "� ���w��� C�������integer  V%7) ��%�Q� F�G � �Hinteger (
 �=float ) ��%�Q� F�G � �Hfloat ( ;�<= j+�� ��%@�A� �=enumerated .� '��K� ���$LM�� 	
u ¢����� VL��boolean.  

 ��L�d '���charstring  �=universal charstring C�K��&� >I��!� >�? �# ��L&��� .��/T� j+: �Lu '�, �GJ V%7 
: 8��e&+ . ;�<= ��%� ��&���@�bitstring �= hexstring  �=octetstring ����M�� '= p��b�5� >� O���&!� j+: 0�A�� g

T Y���= �= �K�Q# ��5 3�d�= �= ���@ 8� >I��!� >�? �# �K��&��_����� N$# �K�Q# ��5 3�d�.  
 ��L�d '���record  ��d �=set  ��d �=record of  ��d �=set of  �L1���� ��$M+�� �e�L�d ����@ D:�, gV%7 �GJ� g�GJ �K��&��

)�9:�7.6  (�K��&�� O�|���!� ����� >�? ��d� .k�hK= "�6� ��d �#�L� ��d �#�LB� ��d ao&@ ao5 ��d �:��%� .0�A�� g���¨� 	
� �� 
 *L�d � �L, #��%�� j+:record  �=set C�:��%!�.  
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�+�,� �  ��"all fields" ��� �� ��������� ����� �� �! "# ����$ �%�& ' ()�*record �$+�# �� �%�& �,� -�. /012 . "45 6��� �/7 89#�
:����;# ��4� ��  <&�� ���%. 6��):�>�� ?��� +�# �� �%�&�$ ( �! �%�AB C��D�A# 	�.record � +0E�D�A# 	�. �$+�# �� �%�& F# +G��B � �%�AB C�

 �! "#record of .H� IJK��� LK! ��D�A# 	�. �	J�� Mset  ��set  �!�set of.  
 ;�<T '��L�d '���union m, � gV%7 �GJ� g�GJ �K��&��  O���� ���� ��$M+�� ��%��� �L1���� ���� O���4!� ;�<T� '��� C�L�%��

�K��&��.  
.�¥b�:  

 
 // Given 
 type set SetA { 
    integer  a1 optional, 
    integer  a2 optional, 
    integer  a3 optional 
    }; 
 
 type set SetB { 
    integer  b1 optional, 
    integer  b2 optional, 
    integer  b3 optional 
    }; 
 
 
 type set SetC { 
    integer  c1 optional, 
    integer  c2 optional, 
    }; 
 
 type set of integer SetOf; 
 
 type union UniD { 
    integer  d1, 
    integer  d2, 
    }; 
 
 type union UniE { 
    integer  e1, 
    integer  e2, 
    }; 
 
 type union UniF { 
    integer  f1, 
    integer  f2, 
    boolean  f3, 
    }; 
 
 // And 
 const   Set A conSetA1 := { a1 := 0, a2 := omit, a3 := 2 }; 
      // Notice that the order of defining values of the fields does  not matter 
 const   SetB  conSetB1 := { b1 := 0, b3 := 2, b2 := omit }; 
 const   SetB  conSetB2 := { b2 := 0, b3 := 2, b1 := omit }; 
 const   SetC  conSetC1 := { c1 := 0, c2 :=2 }; 
 const   SetOf conSetOf1 := { 0, omit, 2 }; 
 const   SetOf conSetOf2 := { 0, 2 }; 
 const   UniD  conUniD1 := { d1:= 0 }; 
 const   UniE  conUniE1 := { e1:= 0 }; 
 const   UniE  conUniE2; := { e2:= 0 }; 
 const   UniF  conUniF1; := { f1:= 0 }; 
 
 // Then 
 conSetA1 == conSetB1; 
  // returns true 
 conSetA1 == conSetB2; 
  // returns false, because neither a1 nor a2 are equal to their counterparts 
  // ( the corresponding element is not omitted ) 
 conSetA1 == conSetC1; 
  // returns false, because the effective value structures of SetA and SetC are not 
 compatible 
 conSetA1 == conSetOf1; 
  // returns true 
 conSetA1 == conSetOf2; 
  // returns false, as the counterpart of the omitted a2 is 2, 
  // but the counterpart of a3 is undefined  
 conSetC1 == conSetOf2; 
  // returns true 
 conUniD1 == conUniE1; 
  // returns true 
 conUniD1 == conUniE2; 
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  // returns false, as the chosen field e2 is not the counterpart of the field d1 of UniD1 
 conUniD1 == conUniF1; 
  // returns false, as the effective value structures of UniD1 and UniF are not compatible 

 

4.15  ����$%� ��
�"�  

���K  �$}Q�boolean ��&� C7\�M!� 8+: ���$L# k�%and � ��%A��or � ��%A��xor �%A��� . V< "� �v��w��� '����boolean .
 ��%A�� ���$LM� �o����� V< '��K�boolean.  

 '��Knot  �L�%�� �MK P�= a}Q� 8%A��true �w��� '�, �GJ	  �L�dfalse  �L�d �MK�false  �L�d �w��!� '�, �GJtrue.  
 �MKand  �L�%�� 8%A�!�true  	�w��� �Le�� a, '�, �GJtrue �L�d �MK g�J� �false.  
 �MKor  �L�d 8%A�!�true  P�� '�, �GJ �� ���w��!� "� adT� N$#true �L�d �MK� �true %7 "K�w��!� "� a, '�, �GJ Vfalse.  
 �MKxor  �L�d 8%A�!�true J �� {���w��� "� P�� '�, �Gtrue�  �L�d �MK�false %7 "K�w��!� "� a, '�, �GJ Vfalse �=  '�,

 ��m,true. 

�o����� �7�M� ��oH C�%A�� C$}Q! ���w��� ���%� xd��K g�= gc��@ l�M�� Ol�d �1��� ���%� 34�&K :a}Q� ���P � andJ g l}�!� �·��d �G
 ��&��� N$#false � CL��� N$# l}�!� 'f7 g {$���@ l�M��� ��%[K� ���%[Kfalse . a}Q� ���P ��orJ g ��&��� N$# l}�!� ���d �Gtrue g

 � CL��� N$# l}�!� 'f7 {$���@ l�M��� ��%K� ��%Ktrue.  

5.15  ��&� �
�"�  

���K M� ���@ �$}Q� ���$L# k�%�&� C7�not � �����and � �����or ����� .�MK�N$# '�$}Q!� p��� ^  �¦=xor _����� N$#.  
�+�,�  �  �+A2"not for bit" �" and for bit" N�O P� �#�.  

 V< "� �v��w��� '����bitstring  �=hexstring  �=octetstsring . ���P ��and4b �or4b �not4b '��� g
�!��/�<= ���wk� �L1���� .���w��! �
` V< ���@ 8$}Q! �o����� V< '��K�.  

 P�= a}Q� j�MK�not4b 	�w��! �K��+�� ������ ��d ���@ . {�@ V�h� g�w��� � ��@ a���1  N$# �+� ��@ V�h�� �+� N$#1 .�=:  
 
 not4b  '1'B  gives  '0'B 
 not4b  '0'B  gives  '1'B 

 .�¥b!�1:  
 not4b  '1010'B  gives  '0101'B 
 not4b  '1A5'H  gives 'E5A'H 
 not4b  '01A5'O gives 'FE5A'O 
 

 a}Q� a�%Kand4b ���&�� .�A� "K�w��� ����� . �o����� �L�d '��� gO�|���� ��@ >I�� a���1 [I �GJ N$# '������ DA�1È�J� � '��� g
k��+� �´���� ����� �L�d .�=:  

 '1'B and4b '1'B gives  '1'B 
 '1'B and4b '0'B gives  '0'B 
 '0'B and4b '1'B gives  '0'B 
 '0'B and4b '0'B gives  '0'B 

 .�¥b!�2:  
 '1001'B and4b '0101'B gives '0001'B 
 'B'H and4b '5'H  gives  '1'H 
 'FB'O and4b '15'O  gives  '11'O 

 a}Q� a�%Kor5b ���&�� .�A� "K�w��� ����� .�� �o����� �L�d '��� gO�|���� ��@ >I�� a���k��+ [I �GJ g�J� ��+� N$# '������ DA�
 �´���� ����� �L�d '���1 .�=:  

 '1'B or4b '1'B gives  '1'B 
 '1'B or4b '0'B gives  '1'B 
 '0'B or4b '1'B gives  '1'B 
 '0'B or4b '0'B gives  '0'B 

 .�¥b!�3:  
 '1001'B or4b '0101'B gives '1101'B 
 '9'H or4b '5'H gives  'D'H 
 'A9'O or4b 'F5'O gives  'FD'O 
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 a}Q� a�%Kxor4b ���&�� .�A� "K�w��� ����� .k��+� �o����� �L�d '��� gO�|���� ��@ >I�� a���  �GJ �= �+� N$# '������ DA�I �GJ
 N$# '������ DA�I1 �´���� ����� �L�d '��� g�J� �1 .�=:  

 '1'B xor4b '1'B gives  '0'B 
 '0'B xor4b '0'B gives  '0'B 
 '0'B xor4b '1'B gives  '1'B 
 '1'B xor4b '0'B gives  '1'B 

6.15  �!'!( �
�"�  

���K %�&� C7�M� �P�P� �$}Q� ��&��� N$# �P�P� ���$L# k�(<<).  CL��� N$# �P�P��(>>) . V< "� ��&��� N$# �w��!� '��K�
bitstring  �=hexstring  �=octetstring . '��K�CL��� N$# �w��!�  V< "�integer . p��u �o����� V< '��K�

��&��� �w��! �L, {&+: C$}Q!�.  
��&��� N$# �w��!� V< z�5= N$# x$�� a�Q@ �P�P��� �$}Q� F$&K .��&��� N$# �w��!� V< '�, �GJ�:  

  =(  bitstring ��@ �%�A!� �P�P��� OP� '��� g1� 

�(  hexstring ��Q# ��5 �d� �%�A!� �P�P��� OP� '��� g1� 

Y (  octetstring '�®= �%�A!� �P�P��� OP� '��� g1.  
K��&��� sJ �P�P� a}Q� a�%(<<)"K�w��� .�L, ��&��� sJ �P�P��� ��P� �# �A5��@ ��&��� N$# �w��!� W�P�K�   �w��!� �A5��@ �P

CL��� N$# .�P�P��� ��P� a��´ ��K�  O1����)��:�®= �= �K�Q# ��5 3�d�= �= ���@ .(P�� �P�P� OP� a���[K g��&��� sJ �P� Y�
 �= �+�'0'B  �='0'H  �='00'O ) k�%�/ ��� ��&��� N$# �w��� VL�� (��&��� N$# �w��! "6T� U:��� "�.  

 .�¥b!�1:  
 
 '111001'B  << 2 gives  '100100'B 
 '12345'H  << 2 gives  '34500'H 
 '1122334455'O  << (1+1)  gives  '3344550000'O 

 

KCL��� sJ �P�P� a}Q� a�%(>>)"K�w��� . �w��!� �A5��@ �P �L, CL��� sJ �P�P��� ��P� �# �A5��@ ��&��� N$# �w��!� W�P�K�
CL��� N$# . O1���� �P�P��� ��P� a��´ ��K�)K�Q# ��5 3�d�= �= ���@��:�®= �= � .(�P�P�� �P�P� OP� a���  Y�K gCL��� sJ

 �= �+�'0'B  �='0'H  �='00'O ��&��� N$# �w��� VL�� �%�/ ��� (��&��� N$# �w��! �&KT� U:��� "�.  

 .�¥b!�2:  
 
 '111001'B  >> 2 gives  '001110'B    
 '12345'H  >> 2 gives  '00123'H 
 '1122334455'O  >> (1+1)  gives  '0000112233'O 
 

7.15  ��)* �
�"�  

���K �&� C7�M� '���� �$}Q� ��&��� N$# '���� 8$}Q� k�%(<@)  CL��� N$# '�����(@>) . '��K� V< "� ��&��� N$# ���w���
bitstring  �=hexstring  �=octetstring  �=charstring  �=universal charstring . '��K� N$# ���w���
 V< "� CL���integer .��&��� N$# �w��! �L, {&+: C$}Q!� p��u �o����� V< '��K�:  

��&��� N$# ���w��� V< z�5= N$# x$�� �« N$# '���� �$}Q� F$&K .�� ��&��� N$# �w��!� V< '�, �GJ�:  
  = (  bitstring ��@ �%�A!� '����� OP� '��� g1� 

�(  hexstring ��Q# ��5 �d� �%�A!� '����� OP� '��� g1� 

Y (  octetstring '�®= �%�A!� '����� OP� '��� g1�  
�  (  charstring  �=universal charstring OP�� �  �%�A!� '����� OP� '���.  

K ��&��� N$# '���� a}Q� a�%(<@)"K�w��� .�# �A5��@ ��&��� N$# �w��� '���@ 3�%K�  �w��!� �P �L, ��&��� sJ �P�P� ��P� "�
CL��� N$# . O1���� �P�P��� ��P� Y���J ��MK�)��  �= ��:�®= �= �K�Q# ��5 3�d�= �= ���@ ("6T� {�:�` "� ��&��� N$# �w��!� �.  
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 .�¥b!�1:  
 '101001'B  <@ 2 gives  '100110'B 
 '12345'H   <@ 2 gives  '34512'H 
 '1122334455'O  <@ (1+2)  gives  '4455112233'O 
 "abcdefg" <@ 3 gives "defgabc" 
 

KCL��� N$# '���� a}Q� a�%(@>)"K�w��� . �w��!� �P �L, CL��� sJ �P�P� ��P� "� �# �A5��@ ��&��� N$# �w��� '���@ 3�%K�
CL��� N$# . O1���� �P�P��� ��P� Y���J ��MK�)�d�= �= ���@��  �= ��:�®= �= �K�Q# ��5 3 (�&KT� {�:�` "� ��&��� N$# �w��!� �.  

 .�¥b!�2:  
 
 '100001'B  @> 2 gives  '011000'B 
 '12345'H   @> 2 gives  '45123'H 
 '1122334455'O  @> (1+2)  gives  '3344551122'O 
 "abcdefg" @> 3 gives "efgabcd" 
 

16  	 
��	altsteps  

 �TTCN-3� x1�|� 34�&� galtsteps ��� OP� � ��&P p��@� U�}���@ ��$5 ^�M�� ������ ��$5 p��@� K���  ��� �L, F�G sJ
������� 3�&dT� �.  

1.16  +,�-)  

0.1.16  ����  
 � x1�|� 34�&�TTCN-3 l�M�$� � 
�+�� ��9�� �= ������ ��$5 "#kmb� gOP� � ��&P p��@ �= �����¨ g ����� O�P� �L�d ��&

LB���� �= ��l}�� �#�;��Q�� �M@ "� , .z�%� �= �L�d x1�|� �M� '= "�6� .# N$# .K� ��P��+!� �L$��� �L�d O��return  �eM��K
[�V< ^�M .# N$# .K� ��P��+!� �L$��� z�%� O��return template  �eM��K[�V< ^�M.  

 ��P��+!� �L$��� 'Jreturn# gk�L1�� �eM��K g�e��5=� � �7�M� �L�d O��# >� �+�|��� �&` � 34�&� ��� O��M�� �L�d ab6 l�M� . '��K�
 V< >� �1���� O��M�� �L�d V<O��M�� . ��P��+!� �L$����return �eM��K g�e��5=� � �7�M� z�%� O��# >� �+�|��� �&` � 34�&� ���# g

k�L1�� %� 0@�A� �= l�M�O��M�� z�%� ab6 z� .L1���� O��M�� z�%� V< '��K�k� O��M�� z�%� V< >�.  
�+�|��� p�: >d�� sJ O��M�� �L�d �MK� �+�|��� p�¦J �+�|��� �&` � O��M�� '��@ U�&K�.  

 .�¥b!�1:  
 
 // Definition of MyFunction which has no parameters 
 function MyFunction() return integer  
 { 
 
  return 7;  // returns the integer value 7 when the function terminates 
 } 
 
 // Definition of functions which may return matching symbols or templates 
 function MyFunction2() return template integer 
 { 
 : 
  return ?;  // returns the matching mechanism AnyValue 
 } 
 function MyFunction3() return template octetstring 
 { 
 : 
  return "FF??FF"O;  // returns an octetstring with AnyElement inside it 
 } 
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k��`��� �7�M� ������#�@ �e�# "$MK �= OP� � �+�|� xK�M� "�6 ) g�=external .(�`��� �+�|�� ��&���@� �A5 l7�� CM�K gV%7 �
 OP� � �+�|��� ��@TTCN-3 .������� 	
� X� Y��� �� ��`���� �+�|��� 0�%�� .��  N$# ���� '�@ ��`���� x1�|�$� �L&K


+�� ���$L# .��5�%� �M� '= ��`��� x1�|�� �L&K ��.  
 
 external function MyFunction4() return integer; // External function without parameters 
                   // which returns an integer value 
 
 external function InitTestDevices(); // An external function which only has an 
                // effect outside the TTCN-3 module 

 �&%�� � ��� ¢��:�@ ���$L#� ��:��@ 3�4�5�@ �+�|� ��$5 xK�M� "�6 gOP� ��18 . ���d��� D@��w� ��l}�� �+�|� D�4�5� �GJ�
����� g'��� V< � �e�# "$M� 
7��  '��� V< >`�� K� ��P��+!� ��L$��� 3�4�5�@runs on �+�|��� ��5=� � . �P��� p��b�5���

%�� 	
u��L$ML, �+�|��� � �K���h�� >5���� '��!� ����$M� ��� ���# �� O#�.  

 .�¥b!�2:  
 
 function MyFunction3() runs on MyPTCType { 
             // MyFunction3 doesn't return a value, but 
  var integer MyVar := 5;  // does make use of the port operation 
  PCO1.send(MyVar);    // send and therefore requires a runs on 
             // clause to resolve the port identifiers 
 }            // by referencing a component type 
 

 ;�n '�� �+�|� 'Jruns on  �= �+�|� 
+�� �altstep  VQ�� �=altstep  ;�n >� U�}���@runs 8$�.  
'J @ =�� *�� x1�|��� ������ '��� ��$L# 3�4�5�start  ;�n k�L1�� �u '��Kruns on ) �9:�5.22 ( �d '��� � 
+�� �¦= -�M��

k��$� j�� g�= gp��� .�6 gF�G >�� ������ '��� ��$L# 
�+�� "runs  ;�n '�� x1�|� �runs on.  
 �+�,� �  �� Q+���B �A����� ��	��A���runs on � RS�T�B �A$ I���2altsteps ()+U ��D�J�0�B M���.  

 ��� p�` � ��4�&!� x1�|��� 'JTTCN-3  ;�n �u j��runs on .O��B �������� 
�+��@ �u �L&K gF�G >��.  

1.1.16  .��/! $�)*%�  
x1�|� ��L$M� "�6 .[# �L, �� � ��L$M� �1��d #��d >���� � D7�2.5.  

.�¥b�:  
 
 function MyFunction2(inout integer MyPar1) { 
            // MyFunction2 doesn't return a value 
  MyPar1 := 10 * MyPar1; // but changes the value of MyPar1 which 
 }           // is passed in by reference 

2.1.16  .��/! �����  
7��� �e � sJ O��nE�@ �+�|� 
+����L$M! ��$M7 �L1�d l .L�d �M� � *�� x1�|��� 
+���k� O�n��� .k�L�d �M� *�� x1�|��� ��=  �= O�n��� 
+��7

��l�M� a��� . � D7�# �L, �� � ��L$M� �1��d #��d >����2.5.  

.�¥b�:  
 
 MyVar := MyFunction4(); // The value returned by MyFunction4 is assigned to MyVar.  
          // The types of the returned value and MyVar have to be compatible 
 
 MyFunction2(MyVar2); // MyFunction2 doesn't return a value and is called with the 
          // actual parameter MyVar2, which may be passed in by reference  
 
 MyVar3 := MyFunction6(4)+ MyFunction7(MyVar3); // Functions used in expressions 

��� ��$L# 3�4�5�@ ������ ��:��H O�&� x1�|� N$# ���� ����%� 0�A�� ������ 'start .� ����%��� 	
� ���� 5.22.  
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3.1.16  0�%� .��/!1��2� $3  
 ����TTCN-3  x1�|� "� �# N$#)����� (\�M� �7k�%�&� 3�4�5�� a�d �e�# 'm#E� sJ Y��� �.  

 	
���Z.140 /10   #���$� �%&'� (��)
 ����� � TTCN-3  

����� ���-���������
� ����� 
�&�. /0�-� �%�& 6V�
integer�%�& P�charstring   int2char 

�%�& 6W�
integer �%�& P�universalcharstring int2unichar 

 �%�& 6W�
integer�%�& P�bitstring   int2bit 

�%�& 6W�
integer�%�& P�hexstring int2hex 

�%�& 6W�
integer�%�& P�octetstring int2oct 

�%�& 6W�
integer�%�& P�charstring int2str 

�%�& 6W�
integer�%�& P�floatint2float 

�%�& 6W�
float�%�& P�integerfloat2int 

6W�
�%�&charstring �%�& P�integer char2int 

�%�& 6W�
charstring �%�& P�octetstring char2oct 

�%�& 6W�
universal charstring  �%�& P�integer unichar2int 

�%�& 6W�
bitstring �%�& P�integer bit2int 

�%�& 6W�
bitstring�%�& P�hexstring bit2hex 

6W�
�%�&bitstring �%�& P�octetstring bit2oct 

�%�& 6W�
bitstring�%�& P�charstring bit2str 

�%�& 6W�
hexstring�%�& P�integer hex2int 

�%�& 6W�
hexstring�%�& P�bitstring hex2bit 

�%�& 6W�
hexstring�%�& P�octetstring hex2oct 

�%�& 6W�
hexstring�%�& P�charstring hex2str 

�%�& 6W�
octetstring�%�& P�integer oct2int 

�%�& 6W�
octetstring�%�& P�bitstring  oct2bit 

�%�& 6W�
octetstring�%�& P�hexstring oct2hex 

�%�& 6W�
octetstring�%�& P�charstring oct2str 

�%�& 6W�
octetstring�%�& P�charstring oct2char 

W�
�%�& 6charstring�%�& P�octetsting str2int 

�%�& 6W�
charstring�%�& P�octestring str2oct 

�%�& 6W�
charstring�%�& P�floatstr2float 

1�2 /0�-�/45� 6�X 	.���;�Y �! Z[ �%�& lengthof 

' +\����� )	. 	.�record��record of  ��template 
��set�� set of��array 

sizeof 

J# �! ' +\����� )	. 	.� sizeoftype 

%�6� /0�-�/$���7� ' :�)�*�# :��D��0 6��� ��] �O� )	
record  ��record of 
��template��set��set of  

ispresent 

�! ' ^ D���0� Z� )	
union ischosen 

����� 1��!� /0�-� )	_ ��K` R\� F# ab���� 80) ��;�Y bc* 	.�  regexp 

80) ��;�;� )	d� bce� 	.�substr 

��;�Y ' 80) ��;�Y fD)� �� ��;�;� ��.+$ ��;�Y 6	J�Y� replace 

8�7� /0�-� :�)	. 	g�h�:��S���. :�A��Xrnd 

\�M� �+�|� 
+�� ���#k�%�&� �7:  
1(  ��� ��� ��L$M!� �M, {&+: �� ��$M+�� ��L$M!� �# '��K 

2(  ���# ��$M7 �L$M� a, ��%�k� �O�|���!� �� ��� �e�L$M� VL��  
3(  O�&� ��$M7 ��L$M� �L1�d � O���9�� ��l}�!� >�? '���.  

 0�$!� � ��KC \�M!� x1�|�$� a����� x����k�%�&� �7.  
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4.1.16  45&6 78��" 7� $9�*:� .��/! ;*� ��&���  
L�d �M� x1�|� U$/ "�6k�  ������ ��$L# .m�)V�� � ��5�%� �= z�%� .�B �= z�%� � ( �A%� ���%� .m� �=) c��@ ��5��P �

 ��:����alt  �=altsteps ) �9:�1.1.20 (���� ��  ��$� xK��M�altstep ) �9:�2.2.16( . '��!� ���P l�}� U�&� *�� ���:��� ��w²� U�o���
��¨� � U$A� x1�|� � ������� ���$LM�� 34�&� � gOl}�� lS �A%� N$# �%Pm�� ��L��%�� �+$�� ¢1��: >�!� ��$M+�� �A%$�� �= O��� �

	m#=:  
•  g�= g'��� ���$L# >�? createg start )'��� (�stop )'��� (�kill �running )'���( ) �9:�

 ��9Pm!�1 �3 �4 �6.( 

•   g�= g
+É�� ���$L# >�?start )
+É�� (�stop )É��
+ (�halt �clear �send �receive �trigger 
�call �getcall �reply �getreply �raise �catch �check �connect �map ) �9:�

 ��9Pm!�1 �2 �3 �6.( 

•   ��$L#action ) C�9Pm!� �9:�2 �6.( 

•   �= gDd�� ���$L# >�?start )Dd�� (�stop )Dd�� (�running )Dd�� (�read �timout ) �9:�
 C�9Pm!�4 �6.( 

•   ��`��� x1�|� U$/) C�9Pm!� �9:�4 �6.( 

•   k�%�&� �7�M� �+�|� U$/rnd ) C�9Pm!� �9:�4 �6.( 

•  �}�$� "6T� U:��� N$# '��� ��l}�� 3�4�5�@ g�= g'��� ��l}�� l ��L$M� Z��A�5� �� gq��4�out �inout 
) C�9Pm!� �9:�4 �6.( 

•   ��$L# U$/setverdict ) C�9Pm!� �9:�4 �6.( 

•   xd�� V�Q�� ��:��@ g�= gU�}���@ V�Q��activate �deactivate ) C�9Pm!� �9:�5 �6.( 

•   ��L$M� >� x1�|� U$/out  �=inout ) C�9Pm!� �9:�7 �8.(  

� �+�,1  �  ����%. /�H�2 iJ;� �� "45start �stop �done �killed �halt �clear �receive �trigger �getcall 
�getreply �catch �check ����j� �KA�� �����2.  

� �+�,2 �  ����%. i�k Z+lsend �call �reply �raise �action  �� �m+\ ���G2�� F�n ��42 oZ� o(b�+A�� ���B�& p�+�[

+�� ��42:� �J��*:� �KA� q��A2 �� r+0� ���G2� ���%��.  

� �+�,3  �  ����%. i�k Z+lmap �unmap �connect �disconnect �create  ����%. F�n ��42 oZ� o(b�+A�� ���B�& p�+�[

+\ 8�4����+�� ��42 �� �m:� �J��*:� �KA� q��A2 �� r+0� ���G2� ���%��.  

� �+�,4 � Z+l i�X i�k  ��*D�0 ����%.rnd �running �alive �read �setverdict B��]� 	& �,� iJ;B ��4# �����# �

Z)12 :s9# ot "#� o�KA��� MH�� �A
� ��%��A�� �H��u vS��� P� w���]� 8�l �x o"4x �� 	Y.  

� �+�,5 �  ����%. i�k Z+lactivate �deactivate � i�����B �.�%U 6	�2 �,� iJ;B����j� �KA��� q��A2 6s0 �?�..  

� �+�,6 �  b��9�Y�B o��	��A��� IJK�2 ��%��# a�	y�Y� -�. )�	j�out  ��inout 4�BoD+4�# 8 � (+z�J# �{#�	y�Y�B |%;}� � oZ� ?. �

RS�T� /�H��� ��X�J�.� ����X ��;�Y.  

� �+�,7  � . 	��A��� IJK�� � ��%��# F# �B��K# RS�T� -�out  ��inout �~�O 	
 ' �7 �B��K# RS�T� ��42 oZ� oD+4�# 84�B  RS�T�

 ��%��# F# i�Xout  ��inout ������&.  

� �+�,8 �  ��%��# a�	y�Y� i�k Z+lout  ��inout Z)12 	& �,� iJ;B �KA��� MH�� �A
� ��%��A�� �H��u vS��� P�.  

2.16  Altsteps 

0.2.16  ����  
 34�&KTTCN-3 altsteps ��@ ��$5 K��� '���� a1�@ p���� �= U�}�alt . 'Jaltsteps |�� �©�Q� ��9�� ��P� 8�x1� . ^�MK�

 �&`alstep $� xK��M�� ��$�}Q� �#�LB@ �#�LB� ��NL&� �� g�$K top alternatives �&` a�Q� *�� galtstep . U�,���� #��d 'J
 �$w�� 8� �Ld a1��� ��:��@ a1�@ U�,�� #��%�alt.  
 ��$5 xK�M� "�6altstep  �&%�� � O�`�� ¢��:�@ ���$L#� ��:��@ 3�4�5�@18 . aÊ �GJ�altstep �= 
+�� ���$L#   ��l}�� ����4�5�

 ��P��+!� ��L$��� 3�4�5�@ UP���!� '��!� V< >`�� �� g���d�� �= D@��w �= '���runs on  ��5=� �altstep . �P��� p��b�5���
��� ��l}�!�� 
7��!� >�? D:�, �GJ O#�%�� 	
u � ��4�&!� ���d�!�� D@��baltstep \����L$ML, �.  
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.�¥b�:  
 
 // Given 
 type component MyComponentType { 
  var integer MyIntVar := 0; 
  timer MyTimer; 
  port MyPortTypeOne PCO1, PCO2; 
  port MyPortTypeTwo PCO3; 
 } 
 
 // Altstep definition using PCO1, PCO2, MyIntVar and MyTimer of MyComponentType 
 
 altstep AltSet_A(in integer MyPar1) runs on MyComponentType { 
  [] PCO1.receive(MyTemplate(MyPar1, MyIntVar) { 
   setverdict(inconc); 
     } 
  [] PCO2.receive { 
    repeat 
     } 
  [] MyTimer.timeout { 
   setverdict(fail); 
    stop 
     } 
 } 

 

 
+�K '= "�6altsteps � x1�|�altsteps  �=altsteps U�}���@ �A�Q: . 
+�K ��altstep  ;�n '��runs on �= �+�|�  altstep  �=
altstep  ;�n >� U�}���@ V�Q:runs on 8$�.  

1.2.16   $�)*%�altsteps  
 ��L$M� "�6altsteps . 'Jaltstep �L$M� {� '��K U�}���@ VQ�K �
�� �in M��Dd�� ��L$M�� 
+�� ��L$ .�altstep �� V%7 
+�K �

'��@ � aK�, �= alt  ��$5 x�� � 	��+H '���,TTCN-3  ��L$M� {� '��Kin �out �inout . �� � ��L$M� �1��d #��d >����

\�# �L, � D72.5.  

2.2.16   - $�*6 .'	�%�altsteps 

0.2.2.16  ����  

 ^\�MK '= "�6altsteps +K��M�k� ���d��� ��l}��� D@��b� ��$� .a1�@ �#�LB a�d ��$�� xK��M��� ^�M��.  

.�¥b�:  
 
 altstep AnotherAltStep(in integer MyPar1) runs on MyComponentType { 
  var integer MyLocalVar := MyFunction();   // local variable 
  const float MyFloat := 3.41;     // local constant 
  [] PCO1.receive(MyTemplate(MyPar1, MyLocalVar) { 
   setverdict(inconc); 
     } 
  [] PCO2.receive { 
   repeat 
     } 
 } 
 

1.2.2.16 ����� �� ��	
� �ات ������ ���ر altsteps 

 U$/ �A5��@ ��$� xK��M� ����� '��K '= "�6���:�` ��w~ �@�$A� �L�d x1�|� .� �A%� C@ Z�&�� 3# U�&� *�� ���:��� ��w²� U�o��
 � O������ ����%��� 0�A�� gOl}�� lS �A%� � �%P� ��L��%�� �+$�� ¢1��: >�!� g'��� ���P� ��$�4.1.16 ��$� xK��M� ���� N$#.  

3.2.16   �����altsteps 

 
�+�� 0$M�Kaltstep k�L1��  '���@alt . 
�+���� ��K�k���LI ��J  U�}���@ ���~ �A5��@) �&%�� �9:�21 (�� p�: �A5��@ �P��� �= '��@ � �n�
alt ) �9:�6.1.20 .( 
�+�� U�&K ��altstep  �Ld a1�@ ���%� ��K� OK` �A%� �altstep �5�@ '���� ��$M+�� �A%$�� 3�4alt  U$/ �
��
 {��altstep.  

�+�,�  �  ' (	�	* �KA� /012altstep' o  ���B ��] �O� oD��u �%& 8�	Balt 	�	*:� )	_:� 80)��.  
��&���@  �LI 
�+��� �altstep  VQ�K gU�}���@ ���~ �A5��@altstep  '��@ �A5��@ U�}���@activate 
�+���� '��� .��� a�d.  
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 .�¥b!�1:  
  : 
 var default MyDefVarTwo := activate(MySecondAltStep()); // Activation of an altstep as default 
  : 

 '���� �I�� p�: ��Kaltstep  p��,alt aK�� �+�|�.  

 .�¥b!�2:  
  : 
 alt { 
  [] PCO3.receive { 
    … 
   } 
  [] AnotherAltStep(); // explicit call of altstep AnotherAltStep as an alternative 
          // of an alt statement 
  [] MyTimer.timeout {} 
 } 
 

 U$AK ���#altstep ��@ � �P��� 'alt _���� aK��� '��K g .�T� aK��� {�� ,���� ��K �
�� �altstep . a1�@ "� ,���� ��K�
altstep 
+���  '��@ a1��, �%K�A�� j+�@alt ) �9:�1.20 (# p��b�5�@ .��� �# OK` �A%� 
�= 3altstep . lS p�e�:�� U�&K�

 �`���� �altstep )@ >�? "� ,���� ½ g�= �Ld a1�altstep ��p��� i�7 `�K �� ( U�}���@ ���~ 
�+�� �= _���� aK��� ���%�) '�, �GJ
p����  '���� aK@ ��~ �� �I����alt .(� U�&K '= "�6�Ëp�e�: � gk��`�:e�:� ��J 8e��K g�= g������ '��� p�altstep  '��@ >�stop 

A%� �= '��@ ���%� O��#J� OK` �altK g�= g 8e��altstep  >�repeat ) �9:�2.20 ( '��@ M@ �n��� ���L�5� �=alt 8e��K g�= g
 ���� �Ld aK@ �altstep  '��repeat  �=stop �I��.  

k�hK= "�6  U$/altstep  ��$5 x�� � 	��+H '���,TTCN-3 .��¨� 	
� �� p�: l&+� "�6 g�altstep  '���� .�����,alt 
@ >� �I���� p���� x�K V%7 P�� aK �altstep.  

 .�¥b!�3:  
 
 // The statement 
 AnotherAltStep(); // AnotherAltStep is assumed to be a correctly defined altstep 
 
 //is a shorthand for 
 
 alt { 
  [] AnotherAltStep(); 
 } 
 

3.16  ) +,�-)altsteps ��./ �0
&1 2�34  

 �9:�3.7.6.  

17  ���� ���	
���  

0.17  ����  

�+�|�� ��� i�: 8� O��B �������� 'J .` �� '��@ 34�&K gOP� ��� p�execute  O��B �������� p��) �9:�1.27 .( '����
k�L1�� ��B ������ �o��:  VL�� �L�dverdicttype . ����� N$# ��B ������ a,MTC  ��5=� � VL��� >`�� �� gV%7 P��� P��

���� ������� xK�M� . ��$5 �� ���� ������� �&` � ^�M!� ��$&�� '��K�MTC.  
 0$£ g��B ������ 
+�K ���#MTC 
7���� gMTC �� xK�M� � ��� ��$&�� =�K� g������� 3�9�� ����� �A&�� 0�A�&K� N$# ���� �����

MTC .k���LI .�L#T� 	
� >�? ���� ���$L# '�� g�= gcreate �start ��I��.  
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k���LI ���$LM�� 	
� t�¬ �L&� ����$M� l7���=�` ��B ������ ��5=�� '��K g"K:  
  =(   ��@ �A5 p�`)8����J :( ��P��+!� �L$��� {�$# .�runs on *�� '��!� V< sJ lQ�  ��$A!�� MTC  �5� aM´�

k��1�� UP���!� 
+�!�  ��$5 �MTC� 

�(   ������� 3�9: p�`)����� :( ��P��+!� �L$��� {�$# .�system  �@�$A� 
7��� ^�MK �
�� '��!� V< sJ lQ� *��
���� ������� ��@ �A&� .��5� g������� 
�+�� .m� g�GJ V%7 ������� 3�9: p�` ^
�� 0AMTC . g���¨� 	
� ��

 V< ^�MKMTC k���LI ������� 3�9: ��@ �A5 
7���.  
.�¥b�:  

 
 testcase MyTestCaseOne() 
 runs on MyMtcType1  // defines the type of the MTC  
 system MyTestSystemType  // makes the port names of the TSI visible to the MTC 
 {  
  : // The behaviour defined here executes on the mtc when the test case invoked 
 } 
 
 // or, a test case where only the MTC is instantiated  
 testcase MyTestCaseTwo() runs on MyMtcType2 
 { 
  : // The behaviour defined here executes on the mtc when the test case invoked 
 } 

 

1.17   5*6� ���7&8� ��	
��  

O��B �������� ��L$M� "�6 . � D7�# �L, �� � ��L$M� �1��d #��d >����2.5.  

18  �	��� �	����� �	�	�� ��� ���	� ����  
��5�5= ¢��:�@ ����# 'J � x1�|�� O��B ��������altsteps  ��P� ��� p�`�TTCN-3  ��5�5= ��:��@� ��l�M� 8� ab� ¢��:-�

�}���@� �K
Q�� aK@ ��$5� 8M@��� ��$5 ab� ��$5 ��:��@� gF�G sJ ��� O��# ����@� �����r ab� ���$L#� F�G sJ ��� Usend g
receive gcreateg F�G sJ ���.  

��:��@ '��� '= "�6�{  O�P� ��:��@ ��J)¢��:-� X��= ��:��@ aLQ� � ( ��,�� ��:��@ �=)� '= "�6 ��:��@ ���7� X��= ��:��@ aLQ
��:m#J�.(  

k��M@��� g�= g����e| U����@ ��:����� 
+�� a�Q�� �I�K �L, g8.  
  

  
 "*���Z.140/8   �'+��! ,��� -�.�!  

  
�K��+�� ��:����� a�7 ��K  ��� �A5��@ >@����� �";".  

.�¥b�:  
 MyPort.send(Mymessage); MyTimer.start; log("Done!"); 

= "�6�7 �+���� `�� '�7 O�g�= g��:m#J� ��:���� �S�{} �:��@ � '��@ � i�7 gab� g��,�� �alt ��p��`J G�r� 3# ��Lh���.  
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���Z.140/11   /�0123
 /�0��+
 /���'! 4�2 ����5 6&70TTCN-3  

���9�� 
 ����� �� ������
� �����

:���
� 
 ; <=>��& �� ?@

A=�� 4. 

 �� ?@
 ; <=>��&

 /0�-�
 "�$�9�7��
  A%�B
altsteps�  

 <=>��& �� ?@
 C9�2 /0�-� ;

 "����� ?�
 "������ DE���

 F��=� ?� ��
altstep  /&$�(��

���G 

���J�2(…) q�� q�� q�� 

H��IJ� ������ "�I���   

��G�G`:= q�� q�� q��  
)
s�� +�����3 ( 

8��;2log q�� q�� q�� 

Label and Goto label / goto q�� q�� q�� 

If-else if (…) {…} else 

{…} 

q�� q�� q�� 

(�+��for (…) {…} q�� q�� q�� 

While loop  while (…) {…} q�� q�� q�� 

Do while loop do {…} while (…) q�� q�� q�� 

�/�H���� R&� stop q�� q��  

D�J�0� D��0� select case (…) 

{ case (…) {…} 

case else {…}} 

q�� q�� q�� 

"�I���H��IJ� ��K���   

8�	B ���Yalt {…} q��) ��
s�� +���1( q��  

8�	B ���Y q��A2 ()�.�  repeat q��) ��
s�� +���1( q��  

+�/�2 ���Y interleave {…} q��) ��
s�� +���1( q��  

()�. q4�return  q��  
)��
s�� +��� 4(

q�� 

:������ ����!
 "�I���     

���i����B activate q��) ��
s�� +���1( q��  

�i����B ������� R&� deactivate q��) ��
s�� +���1( q��  

��	� "����L   

�Z����# D�J�0� ��4# 	*� create  q��  

��4# /H�� ��4# /H�# 8\� connect  q��  

��4# Z/H�# 8�\�2 N$ disconnect  q��  

 |KY F# /H�# 8B�A2D�J�0� �B map  q��  

D�J�0� a���� �B |KY "# /H�# 8B�A2 N$unmap  q��  

 ��4# F*+# �%�& -�. 8G
�MTCmtc  q�� q�� 

a���� �B |KY ��4# F*+# �%�& -�. 8G
�
D�J�0� 

system  q�� q�� 

��4# F*+# �%�& -�. 8G
� self  q�� q�� 

D�J�0� ��4# ���Y /�H�2 �	B� start  q��  

�D�J�0� ��4# ���Y /�H�2 R&� stop  �q�  

a����� "# D�J�0� ��4# i�Y� kill  �q�  

 ���Y b�{��� "# 	]�2PTC running  �q�  

 )�*� "# 	]�2PTC D�J�0�� a��� 'alive  �q�  

� +���� ���Y b�{��PTC done  �q�  



  �������  (2006/03)  ITU-T  Z.140  73  

���9�� 
 ����� �� ������
� �����

:���
� 
 ; <=>��& �� ?@

A=�� 4. 

 �� ?@
 ; <=>��&

 /0�-�
 "�$�9�7��
  A%�B
altsteps�  

 <=>��& �� ?@
 C9�2 /0�-� ;

 "����� ?�
 "������ DE���

 F��=� ?� ��
altstep  /&$�(��

���G 

R&�2 +����PTC f+y�� killed  �q�  

"E���� "����L     

����YD 8YD send  �q�  

b�+*� b�	� /H� call  �q�  

�	��B ���] "# b�+*� b�	� -�. i*reply  �q�  

b��9�Y� 	��)6�JA# b�	��( raise  �q�  

���YD 8JA�Y� receive  �q�  

�	B����YDtrigger  �q�  

	��B ���] "# b�+*� b�	� 8J&� getcall  �q�  

b�	� "# �B���Y� 6��� IB�Y getreply  �q�  

 b��9�Y� -�. 8G
�)���K# ���] "#(catch  �q�  

 ���YD "# 	]�2)����
/(8JA�;# b�	�check  �q�   

/H�# D����� R\ D+
 clear  q��   

6�YD�� "# "4�� D����� R\ D+
6�JA�Y���
/H�# 	�. 

start  q��  

�� 6�YD�� 	���#b��� 6�JA�Y�� ����%. 	�	�.
/H�# 

stop  q��  

�� 6�YD�� 	���#b��� 6�JA�Y�� ����%. 	�
8S�YD/(	�	* ��b�	� 

halt  q��  

CMN� "����L   

�&1# �	B�start q�� q��  

��&1# R&� stop q�� q��  

�b�>A��� �&� �+& read q�� q��  

/H�� �&1�� ��] �O� 	]�2 running q�� q��  

6�{#� �	
 timeout q�� q��  

"����L.4     

��_ q4
 �J�� setverdict  q��  

��_ q4
 -�. 8G
� getverdict  q�� q�� 

��6$�7 "�O��6P     

 b�+*� �]�
SUT) (:��*D�0  action q�� q��  

A%�B "�$�9�7� Q��!�     

)+U D�J�0� /H� execute q��  q��  
) ��
s�� +���2( 

 

������1���� ���	 
���� � ����� ������ �� ���. 

 ������2 � � !"�#� � ��� ������ �� ���altsteps $�%� ��& � �����' (�).  

 ������3 � �*�	 
)+,�	 +�,�- /��� 0.  

������4�� !"�#� � ������ �� ���altsteps123 4�5�6) � 7�� ����. 
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19   ��	��� ���
���	��! ��"	"#  

0.19  ����  
 ¢��:-� ��5�5= ����#� ��l�M� 34�&� '= "�6� x1�|�� OP� ��� p�` �altsteps  O��B ���������� TTCN-3.  

	
��� 12�(Z.140/   9��0:� ������ /�0��+ 4�2 ����5 6&70  

H��IJ� ������ �R�!L

���9�� :����
� ����� �� ������
� �����

Assignments  := 

Logging  log 

Label and Goto  label / goto 

If-else if (…) { … } else { … } 

For loop  for (…) { … } 

While loop while (…) { … } 

Do while loop do { … } while (…) 

Stop execution stop 

Select case select case (…) { case (…) 

{…} 

case else {…} } 

1.19  ���	
�  

0.1.19  ����  

 �L&KTTCN-3  �&%�� � C7�M� C$}Q� 3�4�5�@ ��l�M� �+���H15 . ��l�M� "� ��l�M��� ����)�A�&@ (X��= . 34�&� '= "�6�
V%7 �L�d O��# x1�|� ��l�M��� .>� CL1���� '��4�&!� '�$}Q!� '��K� �� V< �L�d 8� l�M� �o��: '���� ���w��� V<.  

.�¥b�:  
 (x + y - increment(z))*3; 

1.1.19  ���	
� �����  

 l�M� ����boolean  ��d N$# V%7boolean �/ C$}Q� �=boolean �/� �= �L�d ��%K� C������ C$}Qboolean  ��Jtrue  �=
false.  

.�¥b�:  
 ((A and B) or (not C) or (j<10)); 

2.19  �����  
 q��r "�6�! ��d��l} . ����� �
� N$# .K�":=" . N$# V< >� �L1���� �L�d q��4��� "� "6T� U:��� ��%K gq��r 
�+�� .m��
�&KT� U:��� .l�M��� �L�%@ l}�!� V@� �� q��r lw�� '��K� .�/�@�� lS ��l}�� N$# l�M��� ���� �� . �����4��� >�? t��

�e9� �
�� U������@ CL��� sJ ��&��� "� ���M� g�= g{@.  
.�¥b�:  

 MyVariable := (x + y - increment(z))*3; 

3.19  � ��Log  
 '��@ �7�Klog '����� {�7 34�&K ������ '��� �= ������ ��� >� UP���� a�o&� ��e� �b,= �= P�� a�o&� �@ �@���� �$�5� . ^�M��

7 �L1�d �A5��@ ao&� *�� �������a�o&� '��@ l}�� � ����+� �$� . .��� � O�� �}$� �K��7 ����# a�o&� ���@ '��� '= "�6�12b  �=
	
� a�o&��� ���@ "� x���� ��l�M�.  
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������ ��$5 N$# lw�� a�o&� '��@ 
�+��� '��K �= OQ@ 8��K . �= �P��� p��5 a�o&� '��@ � ��4�&!� x1�|��� N$# 8}��K g�����
Ik���L [� �=K �� gDd�� ���P �= 
+�� �= '��� l}�� ��d l} ��L$M� "� �= �L�d l}� '= 8}��inout �= out.  

.�¥b� :  
 
 var integer myVar:= 1; 
 log("Line 248 in PTC_A: ", myVar, " (actual value of myVar)"); 
 // The string "Line 248 in PTC_A: 1 (actual value of myVar)" is written to some log device 
 // of the test system 
 


� �+�,1 � �A�+KB �� (+z�J# �#	y�;�� RS�T��� a	y�;2 �� ��J�� �  �� "# �����B (+z�J# ��if...else �for �while �do..while 
�label �goto �return �mtc �system �self �running �read �getverdict )PTC �� �&1#( read 
  .getverdictو

� �+�,2 � ��A�;# (�)� ��42 �� "45 ��D	A# FJ�2� 	A�# 8��;2 R�+�2 ��\���� �/7 r	# fD�0 ?���.  

 	
���Z.140/12b    ��� &��;2TTCN-3 �<��=$! >*? @�� 

��5�� ���� ; <=>��� �5�S& �� T��(��� 

(	
� �%��# w+�# ����$ �%�&  

��$+\ �%�& �%�& :�+
 :�G� :�>�� �/7 8%�� 

���K�# �B�� w+�# ����$ �%�&  

�*D�0 �B�� w+�# ����$ �%�&  

�&1# IB�K# ��#D� 6�U q�& �� ���$ �&1#
�#b��# 

 

���K�# �! ���# w+�# �� ����$ �%�&"UNITIALIZED"  L��
s�� +���3 �4.  
self�mtc �system ���# w+�# ��

��4# �! 
:�AB�K# :��� �GG0 �O� ����$ �%�&

�� :���4#"UNITIALIZED" 

 "# ���
s�� +��� ����$ q�& 8��;2 	�.2  P�4 . 8�;2
 ��
s%�� �AJX ���H�� ��4�� ���
5. 

/�H�2 ���%.)�&1# �� ��4#(  ()�. �%�& true  ��false "%>�2 o�&1# �� ��4# ���
 '
R�H\ +G�.� ��$�HG# �H\��#. 

��
 ���%.)��4#(  ()�. �%�& true  ��false  ��H\��# "%>�2 o��$�HG# ���
 '
R�H\ +G�.. 

/H�# IB�K#  ����$ ���
  ��
s%�� �AJX /H�# ���
 8�;26. 

i�����B �! ���# w+�#  �� ����$ ���
'UNITIALIZED'  ��
s%�� �AJX i�����B ���
 8�;27 .:�>�� +��� 
 "# ���
s��2  P�4. 

�&1# qY�  ����$ ���
  ��
s%�� �AJX �&1# ���
 8�;28. 

(b�+& ���%.  ()�. �%�&  +���3.24. 

:�AJ;# �$+�# RS�T�  ()�. �%�&  I���� +���C. 

 �H�T� IB�K#  ()�. �%�& ()�. Q+z F# RS�T�B �A$ |%;�. 

��*D�0 �H�T� IB�K# ()�. �%�&  Q+z F# ��*D�0 RS�T�B �A$ |%;�()�.. 

���D �%��# w+�# I������ )�%. +���  8� ��� +\���� ()	d� 	.��A�� ����$ ��%��# 8��;2 FJ��
�{�_ . ���
 '� �����$ �%��# �%�A� �%�& ��%��# ���
 '�

��A# ��%��#� ��#D� 6�U �%�& �� ���H�� ��A�� o�!
 ���$ ��4# F*+# o��4# �! ��%��# ���
 '� ��#b��#

 �#�8�;2 �N�O P� . a�	y�Y� |%;� o�&1# ��%����
 a�	y�Y�� o�&1# ��%��#� ��4# �%��� (b�+& ���%.

:�>�� /�H�2 ���%.. 
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���Z.140/12b    ��� &��;2TTCN-3 �<��=$! >*? @�� 

 ������1 � ������ 	
��/��� �� ������ �����/����� 	��� ����� ��� ����.  

 ������2 � ������ !�"# ����� ��� $% 	
�&.  

 ������3 � '��( )(��* +��, 	
�� +-�)� 0�1#2 ������� 3���� ���� 4'��( )5�* ��(�
� 	2" '��( 6�7)�� ���8 9.  

 ������4 � ����: ����"UNITIALIZED"   ;��� <= ������� ;�� 	�> �?@ $�7)B�;� <=.(  

 ������5 �  	
�� 6D�8 	@�� �E����� F�G :Inactive 2Running 2Stopped 2Killed ) IJ��� )�K� 4��(����� F� ;&L�F.(  

 ������6 � �� �E����� F�G ���� 6D�8 	@ :Stopped 2Started ) IJ��� )�K� 4��(����� F� ;&L�F.(  

 ������7 � �� �E����� F�G M�N���� 6D�8 	@ :Deactivated 2Activated.  

������8��� �E����� F�G OP� 6D�8 	@:Inactive2Running2Expired) IJ��� )�K� 4��(����� F� ;&L�F.( 

4.19   ���Label 

 '��@ �L&Klabel � 3�5�� �+���H� x1�|�� O��B �������� altsteps OP� ��� p�`� .��@ 3�4�5� "�6� 'label  ab� �K�¬
 ¢��:-� ��,�$5 ��:��@TTCN-3 k�%�/ X��T�  0�$!� � �7�M!� U�,���� #��%�A .�= a�d {��4�5� "�6�  '��@ M@TTCN-3  j�� "���

K�� '��@ .��, '��@ � �Ld aK@ �= aalt  '��@ �=interleave  �=altstep .� ��4�&!� 3�5��� '���� ��P��+!� �L$��� >��� *�
label �= �+�|� �= ��B ������ j+: � �7�M!� 3�5��� >�? C@ O�P� altstep =��� p�` �.  

.�¥b�:  
 
 label MyLabel;     // Defines the label MyLabel 
 
 // The labels L1, L2 and L3 are defined in the following TTCN-3 code fragment  
  : 
 label L1;      // Definition of label L1 
 alt{ 
 [] PCO1.receive(MySig1)  
  { label L2;    // Definition of label L2  
   PCO1.send(MySig2); 
   PCO1.receive(MySig3) 
  } 
 [] PCO2.receive(MySig4) 
  { PCO2.send(MySig5); 
   PCO2.send(MySig6); 
   label L3;    // Definition of label L3  
   PCO2.receive(MySig7); 
  } 
 } 
  : 
 

5.19   ���Goto 

 '��@ 3�4�5� "�6goto ���� x1�|� �� O��B �����altsteps  OP� ��� p�`�TTCN-3 . '��@ ���K�goto  O�+d�  label.  
 '��@ �7�Kgoto �J� Y��� �+%��� ��:��@ >@��� � gx$��� 3��T� sJ g�= g�K�¬ �+%�� ��:� �P� U,�� '��@) O��# gab�while ( �+%���

 �$���� ��,�� ��:��@ Y��� OK# ��K��&� -#)�$���� a1�@ gab� .(� '��@ 3�4�5� �%K gF�G >�goto ������� #��%�� �A5��@:  
  =(  [K �� �= Y��� �+%��@ �L&� O��B ��������� x1�|� altsteps  OP� ��� p�`�TTCN-3.  

�(  [K ��M� ��:��@ >@��� � �+%��@ �L& U,�� '��@ � �7) '��@ g�=alt  O��#�while  O��#�for '��@� if-else 
 O��#�do-while  '��@�interleave.( 

Y (   '��@ 3�4�5�@ �L&[K �goto  '��@ �interleave.  

.�¥b�:  
 
 // The following TTCN-3 code fragment includes 
  : 
 label L1;     // … the definition of label L1, 
 MyVar := 2 * MyVar; 
 if (MyVar < 2000) { goto L1; } // … a jump backward to L1, 
 MyVar2 := Myfunction(MyVar); 
 if (MyVar2 > MyVar) { goto L2; } // … a jump forward to L2,  
 PCO1.send(MyVar); 
 PCO1.receive -> value MyVar2; 
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 label L2;      // … the definition of label L2, 
 PCO2.send(integer: 21); 
 alt { 
   [] PCO1.receive { } 
   [] PCO2.receive(integer: 67) { 
   label L3;   // … the definition of label L3, 
   PCO2.send(MyVar); 
   alt { 
     [] PCO1.receive { } 
     [] PCO2.receive(integer: 90) { 
     PCO2.send(integer: 33); 
     PCO2.receive(integer: 13); 
     goto L4; // … a jump forward out of two nested alt statements, 
        } 
     [] PCO2.receive(MyError) { 
     goto L3; // … a jump backward out of the current alt statement, 
        } 
     [] any port.receive { 
     goto L2; // … a jump backward out of two nested alt statements, 
        } 
   } 
      } 
   [] any port.receive { 
  goto L2;   // … and a long jump backward out of an alt statement. 
      } 
 } 
 label L4; 
  : 

 

6.19   ���If-else 

 '��@ 34�&Kif-elsek�hK= ^��M!� g �n '���,� >K�+� N$# .�� g8/�  ��l�M�� �o��: ��� 07�boolean .k��A�Ar� '����� �e9K g
8$K �L, 8/�Q��:  

 
 if (expression1) 
    statementblock1 
 else 

   statementblock2 

 

 lQK ��Pstatementblockx ��:��@ O�7 sJ.  
 
 if (date == "1.1.2005") { return ( fail ); } 
 
 if (MyVar < 10) { 
   MyVar := MyVar * 10; 
   log ("MyVar < 10"); 
 } 
 else { 
  MyVar := MyVar/5; 
 } 

 

AA� '��K '= "�6�k� %M�k� �b,=:  
 
 if (expression1) 
  statementblock1 
 else if (expression2) 
  statementblock2 
 : 
 else if (expressionn) 
  statementblockn 
 else 
  statementblockn+1 

 

� g���¨� 	
� ��T� '= �J gZ�&:T� N$# a%b@ Op��%�� ��$@�d L�M{� j�� Z�&: »M� _�� �= ��,��.  
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7.19   ���For 

 '��@ ^�MKfor ��# O��# . sJ 
�+���� ����# "� CM� �# M@ .����� �e�7 ��K �%K�A@ x#�h�� �= �+4�� �= a��� l}�� �L�d ������
p�¦J lK�M�.  

 '��@ ����for  l�M�� C:��@ N$#boolean .K���I .�T� q��4��� '��K�k�  a��� l}�� �����)�= ��# (O��M�� . l�M� 8e�K�
boolean ��M��a���� l}�� .����� c�b�� q��4��� 34�&K� O.  

 .�¥b!�1:  
 for (j:=1; j<=10; j:= j+1) { … } 

M� "# -MK� l�M��� O��M� p�¦E� ���boolean .���� ����� a, �K�@ � {�� ,OK` O��# ���� . �\��d �GJ�true+���� �L�&K g O�7 >� 
�
 '��@ � ��:��@for ��d �GJ� �false
�+���� �L�&K g  O��# O�n��� >��K '��@ >�for.  

� "�6 O��# a��� l}�� "# 'm#Efor  'm#E� "�6 �= '��@ � {��4�5� a�d '��@ ��5=� � {b���� {�#for . l}�� "# "$#= �GJ� a����
 '��@ ��5=� � ����for� '��K g�= gO��M�� �&` N$# a���� l}�� ��9�� ���%K gk��1� O��M�� �&� V%7.  

 .�¥b!�2:  
 
 var integer j;    // Declaration of integer variable j 
 for (j:=1; j<=10; j:= j+1) { … } // Usage of variable j as index variable of the for loop 
 
 
 for (var float i:=1.0; i<7.9; i:= i*1.35) { … } // Index variable i is declared and initialized 
                   // in the for loop header. Variable i only is 
                   // visible in the loop body. 

 

8.19   ���While 

 O��# 
+��while �!�/ O��M�� ;�Q@ Ì�+�P�� ��K .���� OK` O��# ����� a, �K�@ � O��M�� ;�n "� ,���� .�+�P�� ��K � �GJ�Ì 
 >��K g'��@ >� 
�+���� �L�&K� Y�r O��M�� 'f7 gO��M�� ;�Q@ O��# O�n���while.  

.�¥b�:  
 while (j<10){ … } 

9.19   ���Do-while 

 O��# 'Jdo-while  O��M� �$w��while  O��M�� ;�n '= p��b�5� >�O��# ����� a, �K�¦ � {�� ,���� ��K .MK� 3�4�5� �# {:= �
� �
 O��#do-while O�� .�T O��M�� ;�n ��%K '= a�d adT� N$# OP�� O�� ��$&�� 
+�K.  

.�¥b�:  
 do { … } while (j<10); 

 

10.19   ���� ���Stop  
 '��@ 8e�Kstop {�7 34�&K �
�� Z��&�� N$# L�MK �+$�� Z�A@ 
�+���� . �e�4�&K �+�|� � �= OP� ��� p�` � 34�&K ���#�

� p�` 
�+�� 8e�K gOP� ��� p�`�OP��� � .���#�  �= ��B ������ � 34�&Kaltstep  '��� 8e�K g������ '��� � 
+�� �+�|� �=
�M!� �������.  
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.�¥b�:  
 module MyModule { 
   :  // Module definitions 
  testcase MyTestCase() runs on MyMTCType system MySystemType{ 
   var MyPTCType ptc:= MyPTCType.create; // PTC creation 
   ptc.start(MyFunction());   // start PTC execution 
    :   // test case behaviour continued 
   stop   // stops the MTC, all PTCs and the whole test case 
  } 
  function MyFunction() runs on MyPTCType { 
    : 
   stop  // stops the PTC only, the test case continues 
  } 
  control { 
    : // test execution 
   stop // stops the test campaign 
  } // end control 

 } // end module 

 

�+�,�  �  ���B ���) q�. ��4�stop  ���%�� 8��x D�J�0� ��4# �{�� Z/�� R&�2 ��4#self.stop ) +���6.22.(  

11.19   ���Select Case 

 '��@ '��Kselect case  ��:��@ 3�4�5� aK@if .. else X��= ��d O# �= OP�� �L�%@ �L�d �:��%� �# . p�` N$# '����� �����
�b,= i��7 �= �+�� ��5=� . i�7 "� �b,= 
+�K ��P�� . '��@ �e9K gk��A�Ar�select case 8$K �L,:  

 
 select (expression) 
    { 
  case (templateInstance1a, templateInstance1b,…) 
   statementblock1 
  case (templateInstance2a, templateInstance2b,…) 
   statementblock2 
  case else 
   statementblock3 

    } 

 

lQK ��P templateInstance � sJ lQK� V�� � �= ^�M� z�%statementblock
x

 ��:��@ O�7 sJ.  
�+�,�  � �Ky��� 84��� �s.� �K�Ky��� 84��� �$�4� �����B a�	y�Y�B ����� �Kif-else:  

 
 if (match(expression, templateInstance1a or match(expression, templateInstance1b  

 or …) 
  statementblock1 
 else if (match(expression, templateInstance2a or match(expression, templateInstance2b or …) 
  statementblock2 
 
 else  
  statementblock3 

 

 '���� ��5=��� p�` �select casel�M� �7��K g .=�K�  ��P��+!� �L$���@ i�7 a,case  �L1�d �eM���templateInstance ) '= "�6
 ���# N$# i�7 �L1�d �����P� (� �L$��� �= ��P��+!else ) i�7�else (��:��@ O�7�.  

 >�? '���templateInstance ��5=��� � l�M��� V< >� �1���� V< "� �L1�d i��7 >�? � . ���� i�+� ��:��@ O�7 
+��� �L1�d i�7 ���£�
 �GJ gV%7 �= 3p���templateInstance '����� ��5=� � l�M��� �L�d >� .�7 
�+�� �#�� ���� i�+� ��:��@ O) g�=k�`��� �+%K �  '��@ �A5��@
go to(���� ������ '��@ >��K '��@ >� 
�+���� �L�&K g.  

� i�7 ��:��@ O��7 k�L1�� 
+�else £ � �GJ i�7 k��: {%�&K ��~ i�7 ���else.  
\�%�� �e����� � i�7= �8��� . "� �= �1��K � �GJ�templateInstance-s ��5=��� � l�M��� �L�d  i�7 N$# '����� ���� ��else g �L�&K

 i��7 �= '�� 
�+����select case. 
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.�¥b�:  
 select (MyModulePar)  // where MyModulePar is of charstring type 
 { 
  case ("firstValue") 
   { 
    log ("The first branch is selected"); 
   } 
  case (MyCharVar, MyCharConst) 
   { 
    log ("The second branch is selected"); 
   } 
  case else 
   { 
    log ("The value of the module parameter MyModulePar is selected"); 
   } 
 } 

20  ������ �	
�� ����	�  

0.20  ����  
� ¢��:-� ��,�$5 ��:��@ 3�4�5� "�6��������  � x1�|�� O��Baltstepsp��b�5�@ g:  

  =(   '��@return �x1�|� � V%7 34�&K 

�(   '��@alt  '��@�interleave  '��@�repeat k�hK= 34�&� '= "�6 *�� OP� ��� �.  
������ 
7��� -# ������ ��:��! 8���K�� ��$&�� ¢��:-� ��,�$5 ��:��@ �� . ��$5 "# l�M��� "�6�k��M@��� ������  �= a1�@ �#�LoL,

��m, "� ����,�� .a1�@ �= O�
Q� ��M@��� �+���H �K
Q� a}Q� �L&K�.  
 	
���140.Z/13   9��0:� ��A��� /�0��+ 4�2 ����5 6&70TTCN-3  

H��IJ� ��K��� "�I���
�����9����
� #����� �� ������
� ����� 

8�	B ���Yalt { … } 

�����B q��A2 ()�.�altrepeat 

D�/�# ���Yinterleave { … } 

()�. q4�return 

1.20  ���� ���  

0.1.20  ����  

 C�K �L, g
�+�� ��l&! O�on a�n � ���� a1�@ "� �#�LoL, �e�# -MK ��:��@ ��M@��� ��P �� ��$&� �b,T� %M!� a�Q�� 'J
 a�Q��9. 

  
 "*���Z.140/9   "B�+ ,��� -�.�!  
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 '��@ .Kalt � ������ ������� .��%�5� �o��: ������ ��$5 >K�+� N$#/� Dd�� t�P= �=/ 0$M�� g�= g�K����� ������ ��:��� p�¦J �=
 ���$L# 3�4�5�@TTCN-3 receive �trigger �getcall �getreply �catch �check �timeout �done 

�killed . '��@ .K�alt  ���� �A%� a@�%� 3p���� ���� t�P= �#�LB N$#) �9:�1.1.20.(  

.�¥b�:  
 
 // Use of nested alternative statements  
  : 
 alt { 
   [] L1.receive(DL_REL_CO:*) { 
   setverdict(pass); 
   TAC.stop; 
   TNOAC.start; 
   alt { 
     [] L1.receive(t_DL_EST_IN) {  
      TNOAC.stop; 
      setverdict(pass); 
        } 
     [] TNOAC.timeout { 
     L1.send(t_DEL_EST_RQ); 
     TAC.start; 
     alt { 
       [] L1.receive(DL_EST_CO:*) { 
      TAC.stop; 
      setverdict(pass) 
      } 
       [] TAC.timeout { 
      setverdict(inconc); 
          } 
       [] L1.receive { 
      setverdict(inconc) 
          } 
     } 
    } 
     [] L1.receive { 
      setverdict(inconc) 
        } 
   } 
      } 
   [] TAC.timeout {  
   setverdict(inconc) 
      } 
   [] L1.receive { 
   setverdict(inconc) 
      } 
 } 
  : 

 

1.1.20  ���	 
�� �����  

 '��@ .��� �#alt�A%� 
��� g . z�� ��:��@ ;��n ���%�� �K���h�� ����$M!� >�? aLQ� ������ '��! ��1�` ���P �¦= �A%� -�M��
k�#��7  ��9�:� ^�+� � ����%�5�� ��@�`J� ��p�:� �Ld a1�5�� ���M� .�e�J t�P= >�?� xd��� �M� ������ ��:��� >�?� �$K@

���M� a��� 
+�� . {M`�� K� ½ Dd��� ������ '��� �=� '��@ � adT� N$# P�� aK@ �alt �Ld aK@ � �= g �altstep  {:= N$# 
+�K
 '��@ � aK@alt �dm# {� '= -�MK U�}���@ VQ�� �= . ���� �$M� 8$��+� x�� ��K� 8$�}Q��� ����� �$# � �A%�� TTCN-3 

) �������ITU-T Z.143 [3].(  

� �+�,1  � �Y� �7 ��KA��� �� ���B ���Y R\�� ��#�{H# 8Salt .��� �Y�%��� ���#�D�������\���� ' �7	� �� "45 �KA� ��� 

ITU-T Z.143 [3].  

� �+�,2 �  ���) q�. p+�H�TTCN-3 ��E �7 �KA� /0� ��(	# C� M�� oZ� o . 	&� �&��� ��B �KA� /0� �+��;� 	& o���H�� /�H���� '�

IB�;2 Q�+z �	� .��\���� �/7 r	# fD�0 �7 �/7 IB�;��� Q�+z �����#�.  
 '��@ � �$K@ i��7 ¾�M�alt �+��� �Ld a1�@� 
altsteps �altsteps [Q�� *������e| U����@ U�}���@ V . g�AQ: OK# ����}� D:�, �GJ�

����}��� � �L%�� a1�@ ���%� U���� �eA�Q��� 8&�M�� U������ �� . O������ U�}��� ���~ �A5��@ �AQ: ����}� � �$K@ i��7 sJ a����� ��K�
 �&%�� �21.  

K��+�� �$K��� i��+�� 'J ��J 8� �i��7 �5��P "�6 �= c��@ l�M� �A5��@ �eelse-branches g�= g >� �1����� �$K��� i��+��[else].  
[�k�L1�� ���4 else-branches  �e��J .����� �# 
+���) �9:�3.1.20.(  
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�e5�� *�� i��+�� 'J  
+�� ��J ��:��@ ��l�M�altstep (altstep-branch)  ��$L# >� =�� �=done (done-branch)�= g  ��$L#killed 
)killed-branch ( �=��$L#timeout  )timeout-branch ( .��%�5� ��$L# �=(receiving-branch) ��$L# g�= greceive  �=

trigger  �=getcall  �=getreply  �=catch  �=check .$�� z�5= N$# ��:��@ ��5��P ���%� 3�%K��A% . �5��P -�M��
 ��:��@fulfilled �d �GJ �= g��:��@ �5��P ^�M� � �GJ·� �¦= N$# ��:��@ �5��P DLtrue .������� �%K�A��@ 
+��� i��+�� ¾�M��.  
 ���£altstep-branch ��:��@ �5��P ���$� ½ �GJ . ������ U�&K�altstep-branch  
�+��altstep  
+�K g�= g8M`��altstep  ���%� �L�&K�

 >� �A%$��altstep.  
 ���£done-branch �� '��� '�, �GJ� ��:��@ �5��P ���$� ½ �GJ ��:��� �L1�d � �� ����stopped �A%$� .+�� ������� U�&K� O��7 
�

 ��$L# >Æ��� ��:��@done . ��$LM� '��K ��done lw�� �e&+:J k��7�Ik�.  
 ���£killed-branch �� '��� '�, �GJ� ��:��@ �5��P ���$� ½ �GJ ��:��� �L1�d � �� ����killed �A%$� .+�� ������� U�&K� O�7 
�

 ��$L# >��� ��:��@killed . ��$LM� '��K ��killed J lw�� �e&+:��I.  
 ���£timeout-branch �J �L1�d � .�e�J tP '�, �GJ� ��:��@ �5��P ���$� ½ �GJ�A%$� .�e .� ��$L# 
�+�� ������� U�&Ktimeout 

+��� g.�e�J �L1�d "� .�e�J tP ����J g�= gO��� ��$L# >��� ��:��@ O�7 
�timeout.  
 ���£receiving-branch �= a1�5��� XPJ �A5��@ .��%�5� ��$LM� ��p��� lK�M� ���$� ½ �GJ� ��:��@ �5��P ���$� ½ �GJ = ��p����E� � ��@�`

�A%$�� � ��p��b�5� �= ..��%�5� ��$L# 
�+�� ������� U�&K�= ��p��� ���5� ����J g�= g�= p�: � J g
+�!� ��9�:� x� "� p��b�5� �= �@�`
��%�&� ����$M! q��r '��K '= "�6��$L# >��� ��:��@ O�7 
�+��� l}�! �$.��%�5� � . ��$L# ���P ��trigger[� g��k�hK= .  �Ld ���5�

��p��!� lK�M� ���$� ��� � "��� �e���$� ½ ��:��@ �5��P D:�, �GJ ��9�:� x�� .�� aK�� ��:��@ O�7 
+�� � g���¨� 	
� ��.  

� �+�,3 �  ���) q�. RG�TTCN-3 D�J�0� ��4� ��S+# �� 6�%.[ ��;�;] �KA� q��A2 .(	# C� �KA� q��A2 �� ���	�� q�. p+�H� �� .

�� "45� ���&1�� 8{�� D�J�0� ����4# R&��2 �� "45 o�KA� q��A2 6s0� � �� ��b�	� �� (	�	* 8S�YD 80	2 D����� R\ ��b��9�Y� �� ��B�*
V�4�� /H�#� .��2 � oN�O F#� �KA� q��A�� �{�$ +��� � t "#� ����H�� �KA��� ��	
[� �/7.  

 �= 
�+�� �= ������ "�L!� "� "�K � �GJ '��@ � �$K��� i��+�� "�alt  � �Ld a1�@�alt +�� '��@ 
+�K g�AQ: ����}�� 
alt  O��
OK` �A%� 
��� g�= g��:�wg K�� �A%$�� >� �$K��� i��+�� ���%� ���K�O . �= 
+�K� aK@ i�7 ������ ��K ¯P ����!� p��`E� �L�&K�

 ������ 3�9: �A5��@ �= ��~ '��� �A5��@ ��B ������ xd��K)kmb� '= U�&@ gMTC xd�� (8���K� �A� >� �=. 

[5 �GJ 8���K� �A� N$# .K� ���� ������� xd��K\ a�����@ ������ '��� . �= ������ 3# �
� �MK� {� ������ '��� 
+�K �� a1���� "�
�dm# {� Dd�� 
+�K �� �dm#����� g 7��!� >�?J �= p�: �= ���5� N$# ���M!� 
3p���K � adT� N$# P�� p��b�5� �= �@�`.  


� �+�,4  � {H# ���Y� �7 8S�	J�� F�n q��A2 ()�.�� ��#�] �KA� /0�B D+4��� b�+*�� ��q�. R\�� ��#�  ���B ���)alt . ��#�D���� ��42�
��\���� �/7 r	# fD�0 �/7 ���	�� q�. /H�2 ��� �Y�%���.  

2.1.20  ������/���	 ������ ���  

��Pm� ���dJ "�L!� "� g��T� 3�� �GJ/�M� �A5��@ aK@ ��Pm� ���dJ 3# z��d= C@ i�I�� c��@ l'[]' aK�$�.  
aK@ ���%�� '��K '= "�6 ���:�` ��lw�� c��@ l�M� �5��P . ���P� ��$M+�� �A%$�� C@ Z�&��� 3# U�&� *�� ���:��� ��lw���� U�o���

\��!� ����%��� ab� ����%��� j+: 0�A�� g' � ��$� xK��M� ���� N$#altsteps )�9:�1.2.2.16 .(  
 z��dT� '����%$}!�� �P��+!� �M@�!�'['']'  O��`�� �S��7 D:�, �GJ ¯P gaK@ a, p@ �# . gU&�7 Op��%�� ��$@�d �
� #�&K ��

k�hK= a@ ��~ "# P�� aK�� ��,�� ���L�� ����I.  

.�¥b�:  
 
 // Use of alternative with Boolean expressions (or guard)  
  : 
 alt { 
   [x>1] L2.receive {   // Boolean guard/expression  
   setverdict(pass); 
      } 
   [x<=1] L2.receive {   // Boolean guard/expression  
   setverdict(inconc); 
      } 
 } 

  : 
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3.1.20   ���Else ����	 �  

 '��@ � i�7 �= xK�M� "�6alt  i�+,else 5��@ ��P��+!� �L$��� CLh� �Aelse � ��+�� z��d= C@aK��� �K�@ � 0$}�� . ���� ��
 i�7else *�� i��+�� � �© W�L&!� .�L#T� "� �= N$#  c��@ l�M� �e5��) g�=altstep call �= done  �=killed  �=

timeout .��%�5� ��$L# �= .(+��� i�7 '��@ O�7 
else  i�7 0�&K � �GJ k�L1��else 8�: ��~ aK@.  

.�¥b�:  
 
 // Use of alternative with Boolean expressions (or guard) and else branch 
  : 
 alt { 
   [x>1] L2.receive { 
  setverdict(pass); 
      } 
   [x<=1] L2.receive { 
  setverdict(inconc); 
      } 
   [else] {   // else branch 
  MyErrorHandling();  
  setverdict(fail); 
  stop; 
      } 
 } 
  : 
 

 U�}� ���~ '= �9Pm� 8}��K) �&%�� �9:�21 (k�L1�� 
+�� ? �K�¦ �a1���� >� . i�7 ^\�# �GJ�elsek�@= U�}��� ���~ U$A� � g � g�= g
k�@= �AQ: ����}� a��.  


� �+�,1 �  a�	y�Y� :�>�� "4%�� "#else  'altsteps.  

� �+�,2 �  ���B a�	y�Y�B |%;�repeat  �+$ 'else.  

� �+�,3 �  �+$ "# +9]� R�+��B |%;�else  ���B ' 	
��alt  ' ��altstep �+$ /H�� oN�O F#� oelse :�%S�) 6�[�.  

4.1.20  ����  

5.1.20  ����� �!��"  #�$��	alt  

6 '��@ ���%� O��#J K� "�alt  '��@ 3�4�5�@repeat ) �9:�2.20.(  

.�¥b�:  
 
 alt { 
   [] PCO3.receive { 
  count := count + 1; 
  repeat   // usage of repeat 
      } 
   [] T1.timeout { } 
   [] any port.receive { 
  setverdict(fail); 
  stop; 
      } 
 } 

 

6.1.20   �����altsteps ����%&  

 �L&KTTCN-3  ��:��@ � a1�@ 
�+��@alt ) �9:�3.2.16.(  

.�¥b�:  
  : 
 alt { 
   [] PCO3.receive { } 
   [] AnotherAltStep(); // explicit call of altstep AnotherAltStep as alternative 
     // of an alt statement 
   [] MyTimer.timeout { } 
 } 

  : 
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2.20   ���Repeat  
 '��@ U�&Krepeat O�7 � 34�&K ���# g:��@ ��:��@ a1��� ��:m#J� ��alt '��@ ���%� O��#J galt%� 
��� g�= g �\�%�� OK` �A
 '��@ a1�@alt �e�+���� U����@ .�� p��b�5� ������ p��`=� g�@�o�5� ��:m#J� ��:��@ ���7 � 34�&K ���#� U�&K g5 p��`J ��p�

 '��@repeat � ������ p�`� �@�o�5�� ���%� O��#J p��� p��b�5) �9:�5.1.3.23.(  

 .�¥b!�1:  
 
 // Usage of repeat in an alt statement 
 alt { 
   [] PCO3.receive { 
  count := count + 1; 
  repeat  // usage of repeat 
      } 
   [] T1.timeout { } 
   [] any port.receive { 
   setverdict(fail); 
   stop; 
      } 
 } 

 

 '��@ 34�5� �GJrepeat  xK�M� � �Ld aK@ �altstepOK` �A%� U�&K g  '��@ ���%� O��#J�alt  "�altstep �/ �
��{�� U$ . "�6�
 p�: ��K '=altstep k���LI  U�}� ���~ �A5��@) �&%�� �9:�21 ( '��@ � �P��� �=alt ) �9:�6.1.20.(  

 .�¥b!�2:  
 
 // Usage of repeat in an altstep 
 altstep AnotherAltStep() runs on MyComponentType { 
  [] PCO1.receive{ 
   setverdict(inconc); 
   repeat   // usage of repeat 
     } 
  [] PCO2.receive {} 

 } 

 

3.20   ���� ����  
 '��@ �L&Kinterleave K��@  ��:��@ ������� �
Q� t�Pdone �killed � timeout� receive �trigger 

�getcall � catch�check.  
� a%: ��:��@ 34�&� � �n��� p��� �� �for gwhile gdo-while ggoto gactivate gdeactivate gstop g

repeat greturn  ��p�:� a1��,)O�n��� lS� O�n��� (\�M� xK��M�� aLQ� gaLM�&! �7 ��:��@ � g������ ���$L#
interleave .E�@�gF�G sJ �7�I  '��@ i��7 �5��¬ �L&K �interleave  >� ��:��@ ��l�M�)'��K g�= '[ ]'  S��7k� k�L1�� .(

�� [Kk�hK= �L&  i��7 K��@else �
Q� ��$5 �.  
k�L1�� "�6 J�¹7���� �#�LoH �
Q!� ��$&�� .mP �$���� a1��� . ������� � ��K�ITU-T Z.143 [3] �
� ��p��`J E� �$#� .mP

�K
Q�$� 8$�}Q��� �����.  
8$K �� �� �K
Q� '��@ ���%� O#�d '����:  

  = (   8e��K �= _���� .��%�5�� '��@ sJ a����� ��K ¯P F�G M@ ������� .��%�5�� lS ��:����� 
+�� g.��%�5� '��@ 
+�K ���#
��
Q!� >@����� 

 �+�,��  �����B �7 6�JA�Y� �����B ��TTCN-3 � �� "45 oZ� o8S�	B ��.�%U ' �	receive ocheck otrigger o
getcall ogetreply ocatch odone okilled otimeout . r+0� 8A� �����B F�n -�. 6�JA�Y� �� �����B 6	2�

���� �� ���B ' �{#�	y�Y� "45 q4interleave.  
�(  ��� �L�&K º������� �A%$�� 
�= �A5��@ ���%.  

[K���M�� ����� �$# ^ ������� � a�����@ �K
Q�$� 8$�}Q�ITU-T Z.143 [1].  
   



  �������  (2006/03)  ITU-T  Z.140  85  

.�¥b�:  
 
 // The following TTCN-3 code fragment  
  : 
 interleave { 
 [] PCO1.receive(MySig1) 
  { PCO1.send(MySig2); 
   PCO1.receive(MySig3); 
  } 
 [] PCO2.receive(MySig4) 
  { PCO2.send(MySig5); 
   PCO2.send(MySig6); 
   PCO2.receive(MySig7); 
  } 
 } 
 : 
 
 // is a shorthand for  
 : 
 alt { 
 [] PCO1.receive(MySig1) 
  { PCO1.send(MySig2); 
   alt { 
   [] PCO1.receive(MySig3) 
    { PCO2.receive(MySig4); 
     PCO2.send(MySig5); 
     PCO2.send(MySig6); 
     PCO2.receive(MySig7) 
    } 
   [] PCO2.receive(MySig4) 
    { PCO2.send(MySig5); 
     PCO2.send(MySig6); 
     alt { 
     [] PCO1.receive(MySig3) { 
       PCO2.receive(MySig7); } 
     [] PCO2.receive(MySig7) { 
       PCO1.receive(MySig3); } 
    } 
        } 
   } 
  } 
 [] PCO2.receive(MySig4) 
  { PCO2.send(MySig5); 
   PCO2.send(MySig6); 
   alt { 
   [] PCO1.receive(MySig1) 
    { PCO1.send(MySig2); 
    alt { 
    [] PCO1.receive(MySig3) 
     { PCO2.receive(MySig7); 
     } 
    [] PCO2.receive(MySig7) 
     { PCO1.receive(MySig3); 
     } 
    } 
    } 
   [] PCO2.receive(MySig7) 
    { PCO1.receive(MySig1); 
     PCO1.send(MySig2); 
     PCO1.receive(MySig3); 
    } 
   } 
  } 
     } 
  
     : 

 

4.20   ���Return  
 '��@ 8e�Kreturn  �= �+�|� 
�+��altstep �� �e�� D�$/ *�� �A%��� sJ ������ �MK� �= �+�|�altstep .� � 34�&K ���#� "�6 gx1�|

 '��@ UP���K '=return k�K���� O��# �L�d >�.  
�+�,� �  ���B ��return  ' a	y�;� �#	�. oaltsteps�� �%] ������ MH� C� o s.�� �����B (D	$ ���, ��] oC��� 8\���� ^ 	& D��u 8�	J� ���

:s9# i�K� �#	�. oaltsteps  ���B "#alt���� +%�;� o ���B FJ�� ���B 6�� F# /�Halt.  
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.�¥b�:  
 
 function MyFunction() return boolean { 
   : 
  if (date == "1.1.2005") { 
   return false; // execution stops on the 1.1.2000 and returns the boolean false 
  } 
   : 
  return true; // true is returned  
 } 
 
 function MyBehaviour() return verdicttype { 
    : 
  if (MyFunction()) { 
   setverdict(pass); // use of MyFunction in an if statement  
  } 
  else { 
   setverdict(inconc); 
  } 
    : 
  return getverdict; // explicit return of the verdict  
 } 

 

21  �	����� ������  

0.21  ����  
 �L&KTTCN-3 V�Q��@  altsteps) �9:�2.16 (����}�, .� '��� a��� g�= g����}��� '�r g�����altsteps ����� �L1�%, g�AQ�� . ����

� ��~ '��K g�= g�eA�Q��� 8&�M�� U������@ ����}����AQ��� ����}��� �L1�d � ���# .�= �� VQ�� U�} . ���$L# aLM��TTCN-3 
activate ) �9:�3.21 (�deactivate ) �9:�4.21 (����}��� �L1�d � . >hK�activate ��}�k� K`k� , �L1�%�� � ���# .��

 aK�K�deactivate ��}�k� �L1�%�� "� . �A5��@ ����}� �L1�d � U�}� xK�M� "�6�`�� ��$LM� �o���, ��K U�}� >activate 
O�|����.  

 	
���Z.140/14   C��+ 4�2 ����5 6&70TTCN-3 D�����+ ��
�;�  

:������ ����!
 "�I��� 

���9�� :����
� ����� �� ������
� ����� 

i�����B ����2Activate 

i�����B ����2 R&�deactivate 

 

1.21  ����� ��!"  
 
+�K��~ '��@ a, �K�¦ � U�}��� �alta1���� "� �= 
�+�� "�L!� "� "�K � �GJ g��$M7 �A%$� �o��: g . .�= O
+�� U�}� ���~ 
+���altstep 

{1�e�:� �o��: �9���� gVQ�� U�}� ��~ g�= g����}��� �L1�d � .k��`�: p�e�:�� '��K '= "�6� �`�: lS �= . � {:= W�o��� 3# �MK� "�6
 �L%�� a1�@ "� �= ������ �altstep ) �9:�2.16 ([:� 	������ ½ d U�}�� �L%�� a1�@ P= '= �`�: �MK� gU�}� ��$5 ^�M� *��
+.  

� ���P ��\�}��� ���~ 
+�� g�`�: lS p�e�:\�}��� U�L1�%�� � _���� U .Ne�:� �GJ�  ���~ ��M� gW�Í '�� �L1�%�� � U�}� ��~}��� � '��!� sJ U�
 '��@alt [: �
��+ '��@ �K�¦ � g�= g{�7 �
alt� N$# .�� g�`�: lS U�}� 
�+� .��´�  D:�, �GJ �`�: lS U�}� 
�+�� N$# �����

�S��7 ����}��� �L1�d.  
 OK` �A%� �`�: lS U�}� 
�+�� U�&K '= "�6�= ������� '��� 5 �GJ 8���K� �A� �) �9:�1.20.(  

� ���P �� xd�K '= ��J U�}�$� "�6 g�`�: p�e�: '��@ �A5��@ ������� '���stop '��! 8&�1��� ������ 07� �L�&K �=  O�n��� �������
 '��@ M@alt %� ������� '��� 
��K �= U�}��� ���~ {�� D�$/ �
�� '��@ ���%� �MK� OK` �A .�T� K� CM�K� '��@ �A5��@ lalt 

) �9:�2.20 .(e�:� �GJ� '��@ '�� ���� �Ld aK@ 8repeat'��� ��� 07� �L�&K g  '��@ M@ O�n��� �������alt.  
�+�,�  �  	�A� �TTCN-3 i��2 ���E /�H�2 .:s9# o�/�H�2 "45�� i�K2 ���%. 84z ' o ���B 8] ���, ' ���%alt ��   8GH�# ��0 84z '

��# ". �A$ 6�1;# ��4�i�����B ��� .i����� ���E /H�2 �#	�. �{K����� �;4. i�2+�B i�K2 ��J����� �� �7 	�
��� i�K����.  
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2.21  "�� #$�%�  
�}�� V�Q��� O�P� >`��� 8� U�}��� >`��� 'J��� .��� '��� �P� U�}� >`�� ��K� VQ�K ���# ���altstep g�= gU�}�L,  >`��

 ��$L# �o��: �� U�}�activate ) �9:�3.21.(  
 V< �u U�}� >`��� 'Jdefault k�%�&� ^�M�� ��� . V< ��l}�� 3�4�5� "�6�default  ��:��� � �AQ: ����}� �����!

������ . ����� �L�%�� '����null kmb� g^�M� lS U�}� >`�� N$# .�� �P���U�}� >`��� �����! ��l}�� ����� g.  
&�� U�}� >`��� 34�  ���$L#deactivate ) �9:�4.21 (VQ�K �
�� U�}��� xK�M��.  

[K���& VL�� ��$M7 ���AM� a�b� 'default k��`��� ������� 3�9: �A5��@ . �¹�@ �= "# a%�&� a�Q@ O��B �������� K��@ �
� �L&K�
 
�+�� Dd�TTCN-3 �%P»MH� �8%  �%K � g��~TTCN-3 �K �L�7 ������ 3�9: 
�+������}�� ^�M�� �����H 0$M.  

.�¥b�:  
 
 // Declaration of a variable for the handling of defaults 
 // and initialization with the null value 
 var default MyDefaultVar := null; 
  : 
 // Usage of MyDefaultVar for storing an activated default 
 MyDefaultVar := activate(MyDefAltStep()); // MyDefAltStep is activated as default 
  : 
 // Usage of MyDefaultVar for the deactivation of default MyDefAltStep 
 deactivate(MyDefaultVar); 
  : 
 

3.21   ��&�Activate   

0.3.21  ���  

 ��$L# 34�&�activate  V�Q���altsteps ����}�L, . ��$L# >h��activate altsteps  ����}�!� �L1�d � ���# .��, 8M`�!�
U�}� >`�� �M�� .��� >`�� '��K� U�}[�U�}�L$� �P� ^�M  ��$L# � 34�&K '= "�6�deactivate U�}�!� V�Q�� xd��.  

 ��$L# lw�� '��K�activate �$�k� �/ �
�� ������� '��!{�7 U$ .�MK�  ������ '��� � U�}�� V�Q�� ������ '��! "�6 � {:= �
�
��~.  

 .�¥b!�1:  
 
  : 
 // Declaration of a variable for the handling of defaults 
 var default MyDefaultVar := null; 
  : 
 // Declaration of a default reference variable and activation of an altstep as default 
 var default MyDefVarTwo := activate(MySecondAltStep()); 
  : 
 // Activation of altstep MyAltStep as a default 
 MyDefaultVar := activate(MyAltStep()); // MyAltStep is activated as default 
  : 
 

 ��$L# U$/ "�6activate ��M� U�}� >`�� ����� '�� . U�}�! �I�� V�Q�� xd� U$A�� � O��B �������� � �+� a�Q�� �
��
k���LI U�}�� V�Q�� xd� ��K g�= gVQ��  p�e�:� �#MTC.  

 .�¥b!�2:  
 
 // Activation of an altstep as a default, without assignment of default reference 
 activate(MyCommonDefault()); 
 

1.3.21   '�(��altsteps )*+,�-  

 ��$M+�� ��L$M!� 'J �altstep  �L$ML���)�9:� 1.2.16(Q�� 8}��K *�� g '��@ � �7�� gU�}�L, �eA�activate �|���!� . '= �
� �MK�
 �eA�Q�� Dd� � U�}��� sJ �&� '= CM�K ��$M+�� ��L$M!�)kmb� gj���� g ��
�+�� DdU�}� ���~ �A5��@ .(�[K Dd�� ��%@�A� >�? "# "$M

 '��� VL�� ��$� ���d�L, ��$M7 ��L$M� �L1�d �)�9:�1.5.8 .(  
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.�¥b�:  
 
 altstep MyAltStep2 ( integer    par_value1, MyType par_value2,  
                      MyPortType par_port,   timer  par_timer ) 
 { 
  : 
 } 
 
 function MyFunc () runs on MyCompType 
 { : 
 var default MyDefaultVar := null; 
   
 MyDefaultVar := activate(MyAltStep2(5, myVar, myCompPort, myCompTimer); 
  // MyAltStep2 is activated as default with the actual parameters 5 and 
  // the value of myVar. A change of myVar before a call of MyAltStep2 by 
  // the default mechanism will not change the actual parameters of the call. 
  : 
 } 

4.21   ��&�Deactivate  
 ��$L# 34�&�deactivate �� g�= g����}�� V�Q�� xdaltsteps Q��0@�&�� � �A . ��$L# aK���deactivate  U�}��� "� 8M`�!�
����}�!� �L1�d.  

 ��$L# lw�� '��K�deactivate �$�k� �/ �
�� ������� '��!{�7 U$ . '��� � U�}�� V�Q�� xd� ������ '��! "�6 � {:= �
� �MK�
��~ ������.  

 ��$L# xd��deactivate ������ '��� ����}�� >�? �L$M� '�� V�Q��.  
 ��$L# U$A� '��K �deactivate  ���� �L�d >�null lw�� �= . ��$L# U$/ 'Jdeactivate kmb� g�� lS U�}� >`�� >� g


�+���� � �A� U�&K g��� lS U�}� >`�� l}�� �= {A�Q�� xd� ½ U�}�� ]d >`��.  

.�¥b�:  
  : 
 var default MyDefaultVar := null; 
 var default MyDefVarTwo := activate(MySecondAltStep()); 
 var default MyDefVarThree := activate(MyThirdAltStep()); 
  : 
 MyDefaultVar := activate(MyAltStep()); 
  : 
 deactivate(MyDefaultVar); // deactivates MyAltStep 
  : 
 deactivate; // deactivates all other defaults, i.e., in this case  MySecondAltStep 
   // and MyThirdAltStep 
  : 

 

22  �	��� ��	���  

0.22  ����  
 a��Q� ���$L# 34�&�) .��� �9:�15 (������ ��:��� � ������� p�Q:E .%7 ���$LM�� 	
� 34�&�� x1�|�� O��B �������� V

�altsteps TTCN-3 )OP� ��� p�` � j�� g�=.(  

 	
���Z.140/15  ���5 6&70 "�*�! /����2 4�2 �TTCN-3  

����(�� U�	�� :�K���� =L��M ��V�� 

��R�� "����L  

connect ��4# /H�� 	
�� D�J�0� ��4# /H�# 8\�2
+0E D�J�0� 

connect(ptc1:p1, ptc2:p2); 

disconnect 8�\�2 NH2+9]� �� L��\�# "�/H�#disconnect(ptc1:p1, ptc2:p2); 

map /H�# 8B�A2�B |KY /H�� 	
�� D�J�0� ��4�
D�J�0� a���� 

map(ptc1:q, system:sutPort1); 

unmap +9]� �� L�B�A�# "�/H�# 8B�A2 NH2unmap(ptc1:q, system:sutPort1); 
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���Z.140/15   "�*�! /����2 4�2 ����5 6&70TTCN-3  

$�9�7� ��� "����L  

create LB c��%��� q�� ��
 �� Z)�. D�J�0� ��4# I�0
 I��� 6s0 ��
� ��)�. D�J�0� ����4#) N�;�

MTC Z)�. D�J�0� ��4# ��] �� �%]( 

Non-alive test components: 

var PTCType c := PTCType.create; 

Alive test components: 

var PTCType c := PTCType.create 

alive; 

start ���Y b	BD�J�0� ��4# -�. D�J�0�.+�12 �
 �� ��4# �����# ���
 -�. ���Y ���	B

/$��# �� ���&1# 

c.start(PTCBehaviour()); 

stop D�J�0� ��4# -�. D�J�0� ���Y R&�c.stop; 

kill D�J�0� ��4# )�*� a	. iJ;�c.kill; 

alive 	���trueI�0 	& D�J�0�� ��4# ��] �O�
 ����Y /�H��B s�$ a�A� �� /�H���� )�	��Y� -�.�

	��� ���false 

if (c.alive) … 

running 	���true��� ����Y /H�� D�J�0�� ��4# ���X
	���false 

if (c.running) … 

done D�J�0� ��4# -�. (/H��� �H�T��� �� "# 	]���
�{��� 	& 

c.done; 

killed ". R&�2 	& D�J�0�� ��4# �� "# 	]���
)�*��� 

c.killed { … } 

W6��� "����L  

mtc F*+# -�. 8Gm�MTCconnect(mtc:p, ptc:p); 

system D�J�0� a���� �B |K;� F*+# -�. 8Gmmap(c:p, system:sutPort); 

self ���%��� �/7 /H�� D�J�0� ��4# F*+# -�. 8Gmself.stop; 

1.22   ��&�Create  
 'JMTC k��������= {%$� ��K �
�� �P��� ������� '��� �� ���� =�K ���#���B � . X��= ������ ��:��� >�? 0$r�PTC) ( �P���

 .m� ��$L# �A5��@ ������ 
�+��create .a��� ��9�:� ^�+� '��� ��P �$����� 	
7��� �#�LB >� '��� 0$� ��K�  �#�LB >� �S��7
���d�!�� ��l}�!�� D@��b�� "� �$��, .kmh7�  �GJ gF�G "# VL��� "� {:= N$# 
+�� ^�#in  �=inout  N$# i�L�5� ���P � '��K

a������ -# �,�P .��%�5� ��M�5�.  
[K ����T� �eL�d N$# '��� ���d��� ��l}�� >�? V�I ��M)�`� 'J(g @��w >�? V�I ��MK� 0$£ ���# ���4!� �eL�d N$# '��� D

k���LI �= �P��� '��!�.  
 "� '�#�: ��6PTCs :PTC � OP�� O�� V%7 ��$5 �+�|� 
+�K '= "�6PTC k��P {@ ¿+��  O��#J "�6 g�
u� ��$5 �+�|� p�e�:� M@

X��= �+�|� 
�+��� {��4�5� .5�@ l�T� 0$£� ��7�IJ ��P��+� �L$, 3�4�alive . l�� U��PTC L�� ��$L# 3�4�5�@ �P��� 8P V
kill ) �9:�9.22( �L��@ gPTC k���LI ��K 8P lS {,�$5 �+�|� p�¦J M@ . 8e�K g�= g��B ������ p�¦J�MTC  >�?PTC  D����� *��

�`� 'J gO��`��.  
k��9: k���LI ������ 
7���� ��:��� >�? l���  {��:��� �m����� a��Q� a�����@ ��B ������ a, 0$£ g��B ������ a, "� p�e�:�� �#

	
�+�� �# �@�$A!�.  
 ��$L# �M�create k�K` �e%$� ½ �%@�A! �P� '��� >`�� . l}�� � '��! �P��� >`�!� '�£�) �9:�7.8 ( a����� {��4�5� "�6�

� ������ R��ST� ��%@�A�.��%�5�� .�5�J ab.  
k�K�����k�K` {%$� ½ '��� �%@�A� >� �5� UP���K '= "�6 g . �L�d �5�� '��K�charstring  �#� �+�|�� l}�L, �e9K {���r

create . p� = >� ������� 3�9: UP���K�'MTC'  >�MTC �'SYSTEM' k��������= ������� 3�9�� ����� �A&�� >� 0$�� �# .�� 
O�P� ��P���� ��:��� p� = '��� '= U$AK.  

 �+�,� � AB�K# qY� a	y�;� 8��;��� p�+�[ ��4# �) +���3.19 ( ��4�� �AB�K# P� (D�z�� a	y�;� �� �A$) �/  ��4�� F*+# a	y�;�
p+��� (���2 C� M��#b���� -�. ��.  
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.�¥b�:  
 
 // This example declares variables of type MyComponentType, which is used to store the  
 // references of newly created component instances of type MyComponentType which is the 
 // result of the create operations. An associated name is allocated to some of the created 
 // component instances. 
  : 
 var MyComponentType MyNewComponent; 
 var MyComponentType MyNewestComponent; 
 var MyComponentType MyAliveComponent; 
 var MyComponentType MyAnotherAliveComponent; 
  : 
 MyNewComponent := MyComponentType.create; 
 MyNewestComponent := MyComponentType.create("Newest"); 
 MyAliveComponent := MyComponentType.create alive; 
 MyAnotherAliveComponent := MyComponentType.create("Another Alive") alive; 
  : 
 

 �����K� �m��Q�@ 0$M�K �L�7 �$��, �:��� O�7�� ��$5 xK�M� � �A%: �= � ��:��� 0$� "�6) 0$£ '= '��� �T "�6 g�=PTC 
��~ .(��l}�!� ab� ��9�� #��d j+: '��� >`��� �K§� >����g  �L$ML, '��� >`�� ��6 g�e%$� ��9�� Y��� ��:��� >`�� K����

���5� � .�oL, �=.  

2.22   ���&�Connect 'Map  

0.2.22  ����  

������ 3�9�� ��@ �A5 
7��H �= X��= ��:��H ������ '��� 
7��� a�� "�6 .� C@ �m���� ���P �� ��$L# 34�&� g������ c��
connect .� ��@ �A&@ ������ '��� a���� �#� ��$L# 34�&� g������ 3�9�map . ��$L# a����connect n��� ��Ä@ P�� 
+�� O�
 U:�` >�in �¼ a��� U:out M��@ j�M���j� . ��$L# sJ �9��� "�6�map ²� U:��� N$# >`�� K� ��+��� ^�M� �5� �?��, ��

������� ��%7�.  
  

  
 "*���Z.140/10   /����2 -�.�!connect 
map  

  
 *�$L# "� a, >�connect �mapg a��� 
7��� p� =� a��� ��:��! '��� >`��� �A5��@ a��� *�� 
7��!� ^�M�.  

 ��$L# ^�M�mtc MTC ��$L# ^�M�� gsystem ����� �A&��  ��$L# ^�M�� ������ 3�9��self �� '��� {�7 U$/ �
�� �����self 
)�9:�4.22  .(
7��� a����� xK�M�� ���$LM�� 	
� >�? 3�4�5� "�6�.  

 *�$L# U$/ "�6connect � map"� =OP� ��� p�` p��b�5�@ ��$5 xK�M� � . *�� ��:��!� '��� g��$L# �= U$/ a�d gF�G >��
%$� d a����dmM�� ��G 
7��!� p� = >� �7��M� �¦��� >`���� D.  
 ���$L# �L&�map � connecta����@ ��~ 
+�� "� �b,= sJ 
+�� .a��� 
+�� >� a@�%� �= a@�%�� 
+�� a����@ �L&K ��.  

 

a���� �B |KY�A�A
 D�J�0�  
)+U D�J�0� a���� �B |KY   

������� 	
��� 

���� 	
��� D�J�0� a���   
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.�¥b�:  
 
 // It is assumed that the ports Port1, Port2, Port3 and PCO1 are properly defined and declared 
 // in the corresponding port type and component type definitions  
  : 
 var MyComponentType  MyNewPTC; 
  : 
 MyNewPTC := MyComponentType.create; 
  : 
  : 
 connect(MyNewPTC:Port1, mtc:Port3); 
 map(MyNewPTC:Port2, system:PCO1); 
  : 
  : 
// In this example a new component of type MyComponentType is created and its reference stored 
 // in variable MyNewPTC. Afterwards in the connect operation, Port1 of this new component 
 // is connected with Port3 of the MTC. By means of the map operation, Port2 of the new 
component 
 // is then connected to port PCO1 of the test system interface  

1.2.22  +�.�0� #1	���2�3 #1�4��2�  

 *�$L# "� a��connect �map�%&�� �m����@ V%7 �L&K g.  
8$K �� R���7� >�:  

  =(   
7���PORT1 � PORT2�a��� *�� 
7��!� 8� 

�(   ^�M�inlist-PORT1 1�5��� a���� 	�´m� ��p��`E� �= a �PORT1� 

Y (   ^�M�outlist-PORT1 �´m� ��p��`E� �= a1�5��� Y���� 	 �PORT1�  
�  (   ^�M�inlist-PORT2 1�5��� a���� 	�´m� ��p��`E� �= a �outlist-PORT2�  

 � (   ^�M�outlist-PORT2 1�5��� Y���� 	�´m� ��p��`E� �= a �PORT2g  
 ��$LM@ �L&Kconnect �GJg V%7 �GJ�:  

• outlist-PORT1 ⊆ inlist-PORT2 and outlist-PORT2 ⊆ inlist-PORT1�  
 ��$LM@ �L&Kmap ) '= R���7�@PORT2 ������ 3�9�� ��@ �A5 
+�� �� (V%7 �GJ� �GJ:  

• outlist-PORT1 ⊆ outlist-PORT2 and inlist-PORT2 ⊆ inlist-PORT1.  
 >�? �����$LM��@ �L&K � gX��T� ���¨�.  

k��9:�  'TTTCN-3 �,�� >�L¼ 3��%�� "�6 � g�����K� "K���#� �m��Q�@ �L&K Dd� �# k��:��5 	
� Z�&��� ��[�^�� . >�?�
��,���� Dd� �© 3��%�� "�6 � *�� g�[�� 
�+���� Dd� �© 3��%�� "�6 g^������ �# ��B ������ �A� sJaAM�� .  

3.22   ���&�Disconnect 'Unmap 

 ���$L# 'Jdisconnect � unmap8�  ���$L# j�#connect �map .�����  
7��! a������ F7)k�%@�5 �$��� ( ������ ��:��!
 
7��! a@�%� F7�)0@�&�� � �$@�%�� (������ 3�9�� ��@ �A5 � 
7���� ������ ��:��!.  

 *�$L# "� a, U$/ "�6disconnect �unmap !� 
7��!� p� = >� �dmM�� ��G '��!� >`��� D:�, �GJ '��� �= "��7��M� ���M .
 ��$LM� '��K�disconnect �= unmap k�%�&� {%$� ½ d {����J CM�K �
�� a@�%��� �= a������ '�, �GJ lw��.  

 .�¥b!�1:  
  : 
  : 
 connect(MyNewComponent:Port1, mtc:Port3); 
 map(MyNewComponent:Port2, system:PCO1); 
  : 
  : 
 disconnect(MyNewComponent:Port1, mtc:Port3); // disconnect previously made connection 
 unmap(MyNewComponent:Port2, system:PCO1);   // unmap previously made mapping  

 ���$L# a�e&���disconnect �unmap � �= '��! �m@�%���� �m������ >�L¼ �%$M�!� ���$L# 3�4�5�@ �L&K g
+�
disconnect �unmap V%7 P�� l}�� >� .�e$@�%� F�+K �= F�+� *�� �m������ "� P�� U:�` �
� P���� l}�!� ��� . "�6�

�P��+!� �L$��� 3�4�5� �all port \��� 
7��� >�? N$# .��'.  
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b!� .�¥2:  
  : 
 disconnect(MyNewComponent:Port1);   // disconnects all connections of Port1, which 
                 // is owned by component MyNewComponent. 
 unmap(MyNewComponent:all port);    // unmaps all ports of component MyNewComponent 
  : 
 

 ��$L# 3�4�5� 'Jdisconnect  �=unmap ��� a�n '��K �L$M� �= '�� �L$M� >� ��$L# 3�4�5� .self . �= a���� F�+K�
��$LM�� U$AK �
�� '��!� 
7��� >�? a@�%� F�+K.  

 .�¥b!�3:  
  : 
 disconnect;         // is a shorthand form for … 
 disconnect(self:all port);   // which disconnects all ports of the component 
              // that called the operation 
  : 
 unmap;           // is a shorthand form for … 
 unmap(self:all port);     // which unmaps all ports of the component 
              // that called e operation 
  : 

 ��P��+!� �L$��� 34�&�all component $��� >� U,�� � V%7 ��P��+!� �Lall portg�= gall component:all port g
 �A5��@ V%7 34�&��MTC .� l}�� 34�&K gF�G "# kmh7all port }�L, ��$LM� �P��� l}�!�� lall port  �=unmap 

a��Q� �m@�%�� �m���� >�? �K���@ �L&K� ������.  

 .�¥b!�4:  
 
  : 
  : 
 disconnect(all component:all port);    // the MTC disconnects all ports of all 
                  // components in the test configuration. 
  : 
  : 
 unmap(all component:all port);    // the MTC unmaps all ports of all 
                 // components in the test configuration. 
  : 

 

4.22   ���&�MTC 'System ' Self  
 '��� >`�! �7��K) �9:�7.8 (���$L# tmw :mtc �system ��� N$# ������ 3�9�� ����� �A&��� 8&�1��� ������� '��� >`�� �M�_�� .

 ��$L# 3�4�5� "�6�self 7 U$AK '��� >`�� O��M�{�.  

.�¥b�:  
 
 var MyComponentType MyAddress;  
 MyAddress := self; // Store the current component reference 
 

O���&!� 3#� O���&!�� ���PE� 8� ��:��!� >`�! �P�L&!� O�P��� ���$LM���.  

5.22   ��&�Start ��	�(� ��)*  
 0$� ��oHPTC  ��$&�� ���5J CM�K g{$������ PTC {,�$5 
�+�� =�K� �
� . ��$L# 3�4�5�@ �
� ��K�start ) 0$� 'TPTC  =�K �

��� ��$5 
�+��' .( C@ ���L��� � U�&���create � start�� ������� '��! 8$M+�� 
�+���� a�d ��� a���� ���$LM@ W�L&��.  
 ��$L# V@��start ������� '��H ��$A!� ��$&�� .kmM7 �7�M� �+�|�� >`�� �
� ��$&�� ^�MK�.  

 "�6� PTC 8M@��� U����@ ��$5 x1�|� p��= 8P VL�� . N$# ��:�w ��$5 �+�|� =�K�PTC 8P lSg  N$# �+�|� =�K �=PTC È+�K .���� 

��B ������ �A� � ¢1��: . N$# �+�|� �=@ �GJ�PTC � M@ 8P:k��9: 8$� ��P� 
7���� ���d��� l}�� ��d 34�&� g�%@�5 �+�|� p�e� 

�%@�&�� �+�|��� p�e�:� M@ D,�� �¦T ."�� .�e�J tP �����! �%P� �+�|� ��Pm� ���dJ 8}��K g�%@�5 �+�|� � Dd�� =@ �GJ g�����.  
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.�¥b�:  
 function MyFirstBehaviour() runs on MyComponentType { … } 
 function MySecondBehaviour() runs on MyComponentType { … } 
  : 
 var MyComponentType MyNewPTC; 
 var MyComponentType MyAlivePTC; 
  : 
 MyNewPTC := MyComponentType.create;   // Creation of a new non-alive test component. 
 MyAlivePTC := MyComponentType.create alive;// Creation of a new alive-type test component 
  : 
 MyNewPTC.start(MyFirstBehaviour());   // Start of the non-alive component. 
 MyNewPTC.done;           // Wait for termination 
 MyNewPTC.start(MySecondBehaviour());   // Test case error 
  : 
 MyAlivePTC.start(MyFirstBehaviour());  // Start of the alive-type component 
 MyAlivePTC.done;           // Wait for termination 
 MyAlivePTC.start(MySecondBehaviour());  // Start of the next function on the same component 
  : 

 N$# ������� ����%��� 0�A��� �+�|� ������ '��� ��$L# � O
+�start:  
�� g��L$M� �+�|��� 	
u '�, �GJ ��L$M� � '�in �L�%�� U&P ��L$M� g�= gV%7. 

 xK�M� �+�|��� 	
u '��Kruns on  �K` {%$� ½ '��� >� �1���� '��� V< sJ lQK) �9:�3.7.6.( 

�+�|��� 	
� sJ ���d��� 
7��� ��� �.  
�+�,� �  Z/H�# �� ��in � inout w�H\ ' 8S�YD ���7 ��42 �� "45 /�H���� �E	J� �#	�. ������ '� o��4�� I�¡ �#	�. ��%�Y�� �E	J�

¢��2 �� +���2 ��� /$��%�� ��\���� D������.  

6.22   ��&�Stop ��	�(� ���+�  
 ������ '��� '��@ 3�4�5�@stopxd�K '= "�6 g ��� �
�� 	������ ��$5 
�+�� ������ '���  N$# 
+�K ������ ��$5 
�+�� �= 	
�+��

��~ ������ '��� .K � �GJ���� ��$&�� "��� g{,�$5 '��� xd�  '��!� N$# CM�K g������� 3�9: � ��~ ������ '��� N$# 	
�+��
{:��� >`�� 3�4�5�@ ^�MK '= xd���� U`�� . '= '��! "�6� xd�K 
�+�� '��@ 3�4�5�@ {,�$5stop ) �9:�10.19 ( {����� �A5��@ �=

 ��$LM�stop g ��$L# 3�4�5�@ gkmb�self.  
 .�¥b!�1:  


� �+�,1 � ��B ����%. a�	y�Y� "45 �%create �start �running �done �killed � PTC(s)  ���%. IJK�2 �� "45 o�A$stop 
 -�.MTC.  

 
 var MyComponentType MyComp := MyComponentType.create; // A new test component is created 
 MyComp.start(CompBehaviour());         // The new component is started 
  : 
 if (date == "1.1.2005") { 
  MyComp.stop;   // The component "MyComp" is stopped 
 } 
 
  : 
 if (a < b ) { 
   : 
  self.stop;  // The test component that is currently executing stops its own behaviour 
 } 
  : 
  stop     // The test component stops its own behaviour 

 

�� ������ '��� xd� 'J �� ��$5 
�+�� p�¦E �I�� a�n� �+��	
 . ������ '��� ��$5 8e��K�k�hK= J �A5��@ a�K ���# 	
�+�� .�L,
�K�¦ sJ *�� �+�|��� �= ���� ������� ��@ �= '��!� �
� N$# �=@ '��@ �A5return �I�� .E� �
� NL&K�k�hK= p�¦ xd� �LI . '��K�

�� j+: �Lh�� xd�$� xd��� ������ '��! 8$�� ��¨� >� 8!�M�� ��¨� C� g�= g�K���� xd��� ��lw) �&d �9:�25.(  
 �� xd��!� ������� '��� '�, �GJMTC >�? ����� ��� gPTCs  .���� gO��`�!�PTCs  ���� ������� 8e��K� ������� 3�9: "�) �9:�

2.27.(  
8P lS VL�� ������ '��� xd� 'J )�LI �= �K�� a�Q@ (������� '��� >� ��P���!� ����!� >�? ���� g	��K.  

 K` ��$5 
+�K '= "�6� ��`��� � '��!� �L�&K "��� gV%7 ���` 
�+�� ��$5 xd�K 8P VL�� '��� xd� 'J)@ ��$L# {�$# �=
start .({,�$5 xd�� M@ Z�&�� ���P � '��!� ���K�.  
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� �+�,2  � %$:s9:s�$ 	�;# ���� (	�	* �%�& <�G` 6s0 �
 �%�� ��4# ���Y R&�2 �O� o:�	�;# ����� 8�� o  ��4�� R&�2 	�B) �%�A�� F#
�� �5	A�� (	�	e� .(:s�$ /H�� �&1# b	B ()�.� 6s0 ��4�� R&�2 �O� o89��B����;�� b�,� 	�B /�H�2 ���
 ' �&1�� �+�� o.  

 �&%�� � ��K25 81�e��� ������� ��P ��&P� O��B �������� p�¦J #��d.  
 34�&K '= "�6MTC  ��P��+!� �L$���all  >�? xd�� V%7PTCs 
+�!�O  j���MTC {&+:.  


� �+�,3 �  R&�� �� "45PTC  R&� �KY��B )+U D�J�0� /�H�2MTC.  

 .�¥b!�1:  
 
  : 
 all component.stop // The MTC stops all PTCs of the test case but not itself. 
  : 
 


� �+�,4 �  R&�� �Y�%��� ���£� ��PTCs �0 �7��\���� �/7 r	# fD.  

7.22   ��&�Running 

 ��$L# �L&�running ½ d ��~ ������ '��� N$# ��$&�� 
�+�� '= "� ,��$� ������ '��� N$# ��$5 
�+�� . ��$L# 3�4�5� "�6�
running � PTCs V%7.  
�+���� ��$L# �M��true  sJPTCs  � "��� �=@ *��M@ xd��� �= {��� . �M��false . ��$L# -�M��
running  l�M� �L�d �M� "® "�� gc��@boolean  �� ������ '��� '�, �GJ �� N$# .��)������ ��:��� >�? �=( De�:� d .

 ��$L# j�# N$#�doneg 34�&� '= "�6  ��$L#running  l�M� � �K�Pboolean.  
��# ��P��+!� �L$��� 34�&� �all  ��$L# >�running �M� gtrue  �=@ �GJPTCs �~ '��� �A5��@ �P��� xd��� � "��� 
+��� �

�e,�$5 . �M� �J�false.  
��# ��P��+!� �L$��� 34�&� �any  ��$L# >�running �M� gtrue  '�, �GJPTC T� N$# P��{,�$5 
+�K ad .�J�  �MKfalse .  

.�¥b�:  
 
 if (PTC1.running)      // usage of running in an if statement 
 { 
  // Do something!   
 } 
 
 while (all component.running != true) { // usage of running in a loop condition 
  MySpecialFunction() 
 } 
 

8.22   ��&�Done  
 ��$L# �L&�done ½ d ��~ ������ '��� N$# ��$&�� 
�+�� '= "� ,��$� ������ '��� N$# ��$5 
�+�� . ��$L# 3�4�5� "�6�done 

� PTCs V%7.  
 ��$L# 34�&�done K�/ j+�@ ��$L# �= .��%�5� ��$L# �%timeout .K� 3�4�5� 3# �
� �M l�M�boolean�5� "�6 "��� g {��4

 '��@ � aK@ K���alt ��$5 x�� � 	��+H '��@ �= .¨� �� ��$L# -�M� gOl�T� ���done k������  '����alt  {� g�= gP�� aK@ >�
������ ��:��� p�¦E �$5 ��9�:� ��:���J �7�K _����@� g5 ���� �$#.  

 ��$L# 0�A��done  N$#PTC ��$5 '�, �GJ V%7 3p����� gPTC  xd�� d)k���LI �P��� �= ( ½ d �=killed . lS ��p��!� '��� g�J�
��`�:.  
��# ��P��+!� �L$��� 34�&� �all  ��$L# >�done "�K � �GJ 3p���� gPTC {,�$5 
+�K P�� . 0$£ � �GJ 3p�����PTC.  
��# ��P��+!� �L$��� 34�&� �any  ��$L# >�done �= xd�� �GJ 3p���� gkilled PTC adT� N$# P�� .��`�: lS ��p��!� '��� g�J�.  

�+�,� � :�>�� v��� :��
 ��4�� �+�� �
 �! "# ��4# R&�2 �%��B oD�J�0�� a��� "# ��4�� N�O ����� �
 �� ��4# ���Y R&� ".  a��� '
D�J�0�� .] '�b���2 oL���j� s ���%. adone.  
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.�¥b�:  
 
 // Use of done in alternatives 
 : 
 alt { 
  [] MyPTC.done { 
    setverdict(pass) 
   } 
 
  [] any port.receive { 
    repeat 
   } 
 } 
 : 
 
 var MyComp c := MyComp.create alive; 
 c.start(MyPTCBehaviour()); 
 : 
 c.done; 
   // matches as soon as the function MyPTCBehaviour (or function/altstep called by it) stops 
 c.done; 
   // matches the end of MyPTCBehaviour (or function/altstep called by it) too 
 if(c.running) {c.done} 
   // done here matches the end of the next behaviour only 
 
 // the following done as stand-alone statement: 
  : 
 all component.done; 
  : 
 
 // has the following meaning: 
  : 
 alt { 
  [] all component.done {} 
 } 
  : 
 
 // and thus, blocks the execution until all parallel test components have terminated 
 

9.22   ��&�kill ��	�(� ��)*  
 ��$L# xd�[�kill  	
�+�� X�� ��$5 
�+�� ������ '��� N$# �%�A!�� [� 'J `� [�� �eM� ��P���!� ����!� >�? ���)�G � �H >�? F

 '��! 
+�� �m����killed (�� 3�9: "� '��!� aK�������� . ��$L# 0��A� "�6�kill ������ '��� N$# '��@ �A5��@ {&+: ����� �
kill ��@ �= V�&@ ��$L# 3�4�5�@ {����� �A5self  ��$L# >� "������@kill . ��$L# k�hK= 0�A�� '= "�6�kill  ������ '��� N$#

��~ .�¨� 	
� �� �
�� '��!� .���� ��K g��killed 4�5�@{:��� >`�� 3� . ��$L# D%�/ �GJ�kill  N$#MTC gkmb� gmtc.kill  g
���� ������� 8e��.  

 .�¥b!�1:  
 var PTCType MyAliveComp := PTCType.create alive; // Create an alive-type test component 
 MyAliveComp.start(MyFirstBehavior());      // The new component is started 
 MyAliveComp.done;              // Wait for termination 
 MyAliveComp.start(MySecondBehavior());      // Start the component a 2nd time 
 MyAliveComp.done;              // Wait for termination 
 MyAliveComp.kill;              // Free its resources 

 34�&K '= "�6MTC  ��P��+!� �L$���all � xd�� V%7 kill >�?PTCs  �J 
+�� *��MTC {&+:.  

 .�¥b!�2:  
 
all component.kill;   // The MTC stops all (alive-type and normal) PTCs of the test case first 
// and frees their resources. 

 

10.22   ��&�Alive 

 ��$L# 'Jalive ��$5 �+�|� 
�+��� M�&� �= 
�+��$� ��M�5� N$#� {%$� ½ d ������ '��� '= "� ,��� ��:��@ ��$L# 8� . �#�
��� N$# �e%��A� ��$L# �M� g���# ������ 'alive lS '��!� '�, �GJ  �MK� g�+�|� 
+�K �= VQ:true F�G lS '�, �GJ . �e%��A� �#�

��� '��� N$#8P VL�� ��� ��$LM�� �M� gfalse �= 
+�K �= VQ: lS '��!� '�, �GJ  xd�� . �M��true  '��!� '�, �GJkilled.  
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 ��$L# 34�&� '= "�6alive  ��$L# ab�running  N$#PTCs V%7 )�9:� 7.22 .(� g�����  ��P��+!� �L$��� >� U,��all  g
 �M�any  >�? D:�, �GJPTCs  ��P)= 8P V<���# �.(  

 ��$L# �M�all � ��4�&!�  ��P��+!� �L$��� >� U,��any keyword  "� P�� '�, �GJPTCs �Pk�.  

.�¥b�:  
 
  : 
 PTC1.done;           // Waits for termination of the component 
 if (PTC1.alive) {        // If the component is still alive … 
  PTC1.start(AnotherFunction());  // … execute another function on it. 
     } 
 

11.22   ��&�killed  
 ��$L# �L&�killed ������� 3�9: "� aK�= d �= 8P x$�� ������ '��� '= "� ,����.  

 ��$L# 34�&�killed .��%�5� ���$L# �%K�/ j+�@ .�
� �MK�  ��l�M� � 34�&� � �¦=boolean "��� g K��� �e��4�5� "�6
� aK@  '��@alt ��$5 x�� � 	��+H '���, �= .¨� �� ��$L# -�M� gOl�T� ���done  '���� .����� �¦=alt  g�= gV%7 P�� aK@ >�

������ ��:��� p�¦E �$5 ��9�:� O�%� �7�� _����@� g5 ���� �$# �u '=.  
�+�,� �  ����4# "# 	]���� 	�.� ���%. ab���2 o��)�. D�J�0killed  �H&�� �O�):���%� �
�+\ �� (� �{]��Y /�H�2�  ���]killed  o�
�+\
42 oZ� ���%�� �¤$�4�# ���%��� ��done ) +���8.22 .(�0� ����4# "# 	]���� 	�. oN�O F#� ���%. ab���2 o�
 �%�� D�Jkilled  ��] �O� �A$
 ��4��killed  ���%. a�	y�Y�Bkill . ���%. ��42 ���killed ��*�� ��.  

 ��$L# 34�&�killed � PTCs V%7.  
��# ��P��+!� �L$��� 34�&� �all  ��$L# >�killed >�? D+d�� �GJ 3p���� gPTCs ��`��� "# .k�hK= 3p�����  �= 0$£ � �GJPTC.  

 ��P��+!� �L$��� 34�&� ���#any  ��$L# >�killed >� 3p���� gPTC ��`��� "# xd�� adT� N$# P�� . lS ��p��!� '��� g�J�
��`�:.  

.�¥b�:  
 
 var MyPTCType ptc := MyPTCType.create alive; // create an alive-type test component 
 timer T(10.0);             // create a timer 
 T.start;               // start the timer 
 ptc.start(MyTestBehavior());       // start executing a function on the PTC 
 alt { 
 [] ptc.killed {            // if the PTC was killed during execution … 
  T.stop;               // … stop the timer and … 
  setverdict(inconc);          // … set the verdict to 'inconclusive' 
    } 
 [] ptc.done {             // if the PTC terminated regularly … 
  T.stop;               // … stop the timer and … 
  ptc.start(AnotherFunction());     // … start another function on the PTC 
    } 
 [] T.timeout {             // if the timeout occurs before the PTC stopped 
  ptc.kill;              // … kill the PTC and … 
  setverdict(fail);          // … set the verdict to 'fail' 
    } 
 } 

 

12.22  ��,�)� ��-���� ��./���  
 ���$L# aLM� �create �connect �start �stop �kill ��:��! ��7�+�� N$# O�n��� .k�@�  �� ���# �7�K gF�G "�

���$LM�� 	
u �L$ML, x�+�� .� ���# q��r� ��:��� >`��� 3�4�5�@ x�+� lw�� 0%��K g��:��! ��&���@� �o���� �dm# �G x�+
 ��$L#create.  
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.�¥b�:  
 
 // This example shows how to model the effect of creating, connecting and running arrays of 
 // components using a loop and by storing the created component reference in an array of  
 // component references.  
  
 testcase MyTestCase() runs on MyMtcType system MyTestSystemInterface 
 {  
   : 
  var integer i; 
  var MyPTCType1 MyPtc[11]; 
   : 
  for (i:= 0; i<=10; i:=i+1)  
  { 

   

 
   MyPtc[i] := MyPTCType1.create; 
   connect(self:PtcCoordination, MyPtc[i]:MtcCoordination); 
   MyPtc[i].start(MyPtcBehaviour()); 
  } 
   : 
 } 
 

13.22   ��./��� 0$��any ' all��,�)� #�  
 "�6 ��P��+!� ��L$��� 3�4�5�any � all>�  .��� � ��� �L, a��Q� ���$L#16.  

 	
���Z.140/16  Any 
All /�0�*� E�  

X��(��  U���� 1�V� T��(� 

 any  
)��
s�� +���( 

all 
)��
s�� +���( 

  

create    

start    

running  "# "4�� q��
MTC �A$  

"# "4�� q��
MTC �A$ 

any component.running; 

all component.running; 

 Z� ���7 87PTC ¥D�J�0� ���Y r)1�  
 ��D�J�0� 8] 87PTC ¥D�J�0� ���Y Z)12

alive  "# "4�� q��
MTC �A$ 

"# "4�� q��
MTC �A$ 

any component.alive; 

all component.alive; 

 Z� ���7 87PTC  ¥�
  
 F�n 87PTCs ¥��
 

done  "# "4�� q��
MTC �A$ 

"# "4�� q��
MTC �A$ 

any component.done; 

all component.done; 

 Z� ���7 87PTC  ¥/�H���� �,�  
 F�n �,� 87PTCs ¥�7/�H�2 

killed  "# "4�� q��
MTC �A$ 

"# "4�� q��
MTC �A$ 

any component.killed; 

all component.killed; 

 Z� ���7 87PTC ¥)�*��� ". R&�2  
 F�n �H&�2 87PTCs ¥)�*��� ". 

stop  "# "4�� q��
MTC�A$ 

all component.stop; � F�n -�. ���;�� R&�PTCs. 

kill  "# "4�� q��
MTC�A$ 

all component.kill; Kill  F�nPTCs)�*��� ". �H&�2 oZ� o. 

������ ���any �all  ��PTCs 	 
�� � ��� ����MTC. 

23  ������ ���	
�  

0.23  ����  
 �#KTTCN-3  ���$L#message-based �procedure-based .kmh7�  �L&K gF�G "#TTCN-3  ��9�:� ^�+� � �Ld ���# q�+@

 ����K� �$��� 
+�� �A5��@ 
7��� sJ G�+��� �controlling operations.  
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���Z.140/17   /F�G!� /����2 4�2 ����5 6&70TTCN-3  

1.23  �1���� ���&
� ��� 2+,  

0.1.23  ����  
 ab� ���$L# 34�&�send �call .�����  C@� ������ ��:��� C@ �L�7 ����$M!�SUT ������ ��:���� . 	
u 3�M�� 0&��� W�Q��

C�¹7 � ��§��@ "�6 g���$LM��:  
  =(  a5�K  ���5� ������ '���) ��$L#send ( ��p�: p��`J �=) ��$L#call (�`J �= .��%� p�: N$# ��@) ��$L#reply (

 p��b�5� U$/ �=) ��$L#raise .(Q�� sJ �eM�? .�L#T� 	
� lsending operations� 

�(   ���5� '��� a�%�&K) ��$L#receive ( ���5� �9��K �=)$L# ��trigger ( p��`J p�: a�%K �=) ��$L#getcall ( �=
J a�%�&K�`E �@�` 0@�&�� � ��$A� p�) ��$L#getreply (= p��b�5� N$# a�� �) ��$L#catch .(Q�� 	
� l

 sJ �eM�? .�L#T�receiving operations.  

1.1.23  ����	 
����� ��� ���  
 p�` "� .�5�J ���$L# x����send ��$L# ���P �� gcall � g5 p��`J N$# �L1�dresponse  p�`�exception handling.  

 p���send:  
•  �O��� ��$LM�� {�7 t� �
�� 
+�!� ��  
•  �a5�K 8�� p��`J p�: �= ���5� ^�MK 

•   '���# p�` 8AMK)����� (�= p�: �= ���5� �e�7 a5�� ������ �b,= �= P�� FK�n �P� �« N$# ^�MK J �= �@�`
p��b�5�.  

"E���� "����L

"E���� "����L  ������
� ����� QY�!� =!L <=>��� �� ?@
����$ Z�L ��0�M  

 QY�!� ?L <=>��� �� ?@
O��6P Z�L ��0�M 

����$ Z�L ��0�M "E����  
����YD 8YDsendq��  

���YD 8JA�Y�  receiveq��  

-�. ¦�	A#���YD triggerq��  

O��6P Z�L ��0�M "E���� 

b�+*� b�	� /H� callq�� 

	��B ���] "# b�+*� b�	� 8J&� getcallq�� 

�	��B ���] "# b�+*� b�	� -�. i*replyq�� 

b��9�Y� i�X�)6�JA# b�	��( raiseq�� 

IB�Y b�	� "# �B���Y� 6��� getreplyq�� 

 b��9�Y� -�. 8G
�)���K# ���] "#(catchq�� 

�R�� Q�!� $�+�I� [���� ��M ��!L \]Y�
���YD "# 	]�2/b�	�/b��9�Y�/��JA�;# �B�*�checkq�� q�� 

4. "����L 

/H�# D����� R\ D+
 clearq�� q�� 

	�. 6�JA�Y�� 6�YD� ��
s\ D+&� D����� R\ D+

/H�# 

start q�� q�� 

� |%;2 �� 6�YD� 	�	�. �#b��%�� 6�JA�Y� ����%�B
/H�# 

stop q��  q�� 

��#b��� 6�JA�Y� ����%�B |%;2 �� 6�YD� 	�
8S�YD/(	�	* ��b�	� 

halt q�� q�� 
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.�5�J ���$L# >�? � �L�d� ��$L# �5�� 
+�� �5� `�K . '���M�� p�` '��K�) ��P��+!� �L$��� {�$# .�to (k�K����  V%7 K��$� Y����
��P "Klb, sJ P�� "� �m���� ���P �:  

•   ������ 34�&�unicast Î�%�&� '��, ^�MK���P��� P�� a 

•   ������ 34�&�multicast Î�%�&� ��:��, �#�LB xK�M� CM�K���P��� �$ 

•   ������ 34�&�broadcast  
+�H �����!� ��:����� >�? .���� CM�K���.  
�+�,� �  ���G2� ����KG# a	y�;2"unicast" �"multicast" �"broadcast" /H�# ���G2�B I���� �%�$ . 	
�� 6���2 "4%�� "# C�� �/7 ���

�� ���\�# D�J�0� ����4# F�n �� 	�	. ��)	_ /H . a�	y�Y� "45�Unicast �multicast � broadcast:�>�� ��B�A�# /$��� ./7 '����j� � "45 o
� 	�	. �� 	
�� P� 6�\��� ' �����] F�n �SUT )	_ 8B�A�# /H�# ?..  

 .�¥b!�1:  
O�6Send  ���5���)�&$��7 (O�!V����  

����L� Q�!� ���M O�6  ���!L O�6)`$��7( ����!� O�6 

MyP1.send (MyVariable + YourVariable - 2) to MyPartner;  

�����! �`�P ���� p��`J N$# �L1�d ������ ���P � V%7 p��b�5�� �@�o�5� .o�5� ������ p�` '��K� ��$LM� p��b�5�� �@�call k�K���� 
J �e�7 �MK ���P � U$AK� ��L$M� �= �L�d ��$A� p��`out  �=inout  ��P ���¨� U��/ '��� � �eL�%� �`�P ���� '���

�b�5� U$AK '= "�6 ��$A!� p��`E�U��/ '��� �����! �`�¨� {��J �#� ��p�.  
�$LM� p��b�5�� �@�o�5� ������ p�` �+�&K ���$L# "� p�: �getreply �catch +�|��� l7����@�$A!� �.  

 .�¥b!�2:  

O�6Send  ���5���)�&$��7 (O�!V��� ����!� O�6�  

����L� Q�!�  ���M O�6 ���!L O�6)`$��7(  

MyP1.call (MyProc:{MyVar1})  { 

   [] MyP1.getreply(MyProc:{MyVar2}) {} 

   [] MyP1.catch(MyProc, ExceptionOne) {} 

} 

2.1.23  ������� 
����� ��� ���  
 p�` "� .��%�5� ��$L# x����receive  p�`�assignment )�����.(  

 p���receive:  
  =(  ���$LM�� {�7 t� *�� 
+�!� �� 

�(  �'����� >� 3p���K .��%� a�� �� �
�� ��p��!� p�` ^�MK 

Y (   '���# l�M� 8AMK)����� ( ������ FK�n �P� �« N$# ��)"Klb, sJ P�� "� �m���� ���P �.(  
.��%�5� ���$L# >�? � �L�d� ��$L# �5�� 
+�� �5� `�K . ������ FK�n ^�M� '��K�)��+!� �L$��� {�$# .� ��Pfrom (k�K���� 

Î�%�&!� '����� Y��� ��P "Klb, sJ P�� "� �m���� ���P � V%7 K��$� Y�����P��� {+K�M� sJ a.  
����� �� .��%�5� ��$L# � q��4��� p�` 'J .��%�&� a1�5� "K�4�� U$AK ���# 34�&K ga1�5� N$# �L1�d 
7��� ���$ . 
7��� ���P ��

�`J N$# �L1�d� ��L$M� "K�4�� 34�&K g��pin �inout �= O��# �L�d "K�4�� g.��%� p��� ��p��b�5� "K�r . gq��r p�� ��&���@�
kmb� ���d V�L�� U$AK�$����� ���5��� V< j+: ���5� "K�4�� 34�&� l}�! '��K g.  

E�@�k�hK= "�6 gF�G sJ �7�I 3�4�5�  '���# q��4�� q��4��� p�`sender  �= p��b�5� �= ���5��reply �= call l}�! . �
��
kmb� g��P "Klb, sJ P�� "� �m����� �+� ��:��� "� p���� �= ���5��� j+: .��%�5� "�6 g= ���5��� .�5�J U� "��� g�+$�� �

8$�T� a5�!� '��!� sJ p��b�5�� �= �@�`E�.  
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.�¥b�:  
O�6Receive   \��a O�6)`$��7(  

����L� Q�!�  ��O��� O�6 
���!L b�(�

)`$��7(  
 ���M \��a

)`$��7(  
 ���M \��a

���(�)`$��7(  
 ���� ���M \��a

)`$��7( 

MyP1.getreply (AProc:{?} value 5)  ->  param (V1) sender APeer 

 

O�6Receive   \��a O�6)`$��7( 

����L� Q�!� ��O��� O�6 
���!L b�(�

)`$��7(  
 ���M \��a

)`$��7(  
���(� ���M \��a

)`$��7(  
 ���M \��a

 ����)`$��7(

MyP2.receive (MyTemplate(5,7)) from APeer -> value MyVar   

2.23  ����� 3�� �&4�5 �1����  

0.2.23  ����  
������� � a1�5� .���� N$# �L1�d ������ 8� ���5� N$# �L1�d ������ 'J .'���� � ���5� N$# �L1�%�� �������  ��$L# � &�

send a�Q�� �I�K �L, g11 � ���M!� �L�&� ��P gSENDER  ��$L# t�P M@ O�n���send . &K�RECEIVER  ��$L# �
receive [� ¯P��%�&!� ���5��� ¾�M�$.  

 ��$L# sJ �7�IE�@receive �7�K gTTCN-3  ��$L#trigger ��%�&� a1�5� 07� "� ���M� ��p��� lK�M� >� a1�5��� �n�� *�� N$# �$
\�M� a��� 
+��" .[��!� "� ��p��!� lK�M� �$K � ��9�:� x� �Ld �# a1�5��� .��p��`J G�r� '�� 
+� J��I.  

  
 "*���Z.140/11   >��H! F -�.�!send 
receive  

1.2.23   ����Send  
0.1.2.23 ����  

 ��$L# 34�&�send �`��� ���5� 
+�� N$# ���5� >I�� . � z�%L, �e+K�M� "�6 �= ^�M� z�%� sJ i�`���@ ���5��� K� "�6�
V�� . p�` 34�&K gV�� � ���5� xK�M� �#�k�I�LS ���� '�, �GJ ������ VL��� [� *�� ���5��� V< �a5�.  

 ��$L# 34�&�send  a1�5� N$# �L1�d 
7��� N$# V%7)�= �A$�� ( V< xK�M�� �`���� ;�<T� �L1�d � a5�K �
�� z�%!� V< '��K�

+�!�.  

.�¥b�:  
 
 MyPort.send(MyTemplate(5,MyVar)); // Sends the template MyTemplate with the actual 
               // parameters 5 and MyVar via MyPort. 
  
 MyPort.send(5);        // Sends the integer value 5 (which is an in-line template) 

 

1.1.2.23  ����	unicast  
�multicast  
�broadcast  

 �#KTTCN-3  ������unicast �multicast �broadcast .���� ���~ ��� ;�n �A5��@ ��4�&!� ���to  ��$L# � �����send .
 ;�n ^
P "�6�to  "� a���� ���P � ������ ��P P�� sJ P��unicast 34�&� Î�%�&� ���@ �A5��@ �P��� ���5��� a 3�9: ���

������� . ;�n '��K�to k���`�� "Klb, sJ P�� "� �m���� ���P �.  
 ������ ��Unicast  ;�n '�, �GJto  ������ FK�n .����KV%7 P�� . ������ 34�&��Multicast  ;�n '�, �GJto  aLQK

d������ p�,�n �L1� . ^�MK�Broadcast  ;�n 3�4�5�@to  ��P��+!� �L$��� >�all component.  
   

 

8§JA�;# 8Ÿ+#  
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.�¥b�:  
 MyPort.send(charstring:"My string") to MyPartner;  
     // Sends the string "My string" to a component with a 
     // component reference stored in variable MyPartner 
  
 MyPCO.send(MyVariable + YourVariable - 2) to MyPartner; 
     // Sends the result of the arithmetic expression to MyPartner. 
  
 MyPCO2.send(MyTemplate) to (MyPeerOne, MyPeerTwo); 
     // Specifies a multicast communication, where the value of 
     // MyTemplate is sent to the two component references stored 
     // in the variables MyPeerOne and MyPeerTwo. 
 
 MyPCO3.send(MyTemplate) to all component; 
     // Broadcast communication: the value of Mytemplate is sent to 
     // all components which can be addressed via this port. If 
     // MyPCO3 is a mapped port, the components may reside inside 
     // the SUT. 
 

2.2.23  ��� �Receive  
0.2.2.23 ����  

 ��$L# 34�&�receive �$��� ���5� 
+�� ��9�:� x� "� ���5� .��%�5� . "�6� �= ^�M� z�%� >`�� K� �A5��@ ���5��� K�
V�� � z�%L, �e+K�M� "�6 .k���`�� ������ VL��� p�` '��K gV�� � ���5� xK�M� �#� [K �
�� ���5��� V< '��K ���#�%�& a

k�h��S . ��$L# 34�&��receive  ���5� N$# �L1�d 
7��� N$# V%7)�A$�� �= ([K �
�� �L�%�� V< "Lh�K���%�& �$��� ;�<= �L1�d � a

+�� V< xK�M��.  

 ��$L# aK��receive \�� gV%7 �GJ� g�GJ a��� 
+�� ��9�:� x� "� �L%�� ���5�P���!� ��p��!� lK�M� >�? �L%�� F$� ���5� D >� ��
 ��$L#receive . ��= N$# �$����� ��%$� V@� t�z�%!� �= l�M��� z�5.  

�� ��9�:� x� "� �L%�� ���5� .��� � g��`�: lS ��p��!� D:�, �GJ� ��$L# D�4�5� �GJ g�= g
+receive  '���� aK�,alt  "�� ��
���� _���� aK��� >� ���� ������� 
�+�� �L�&K g��`�: 'alt.  

p��!� lK�M� 0$M��a�%�&� *�� ���5��� �L�d� VL�@ �� .��5��� �L�d� V< ��� ��$L# l}�� a�%�&� *�� �receive "� 0�QK '= "�6 g�= g
V�� � �� �= ^�M� z�%� .���� V< .�B 34�&K� ��$LM� ��p��� lK�M� � �receive �
�� �L�%�� VL�� R�LS �= U�o�� ��� 

{���%�5�.  

� �+�,1  � ���:�>�� �D hJA�;�� ���Y+�� "# ()+U �%�& f���� "# �H���� N4H# F�# 6s0 "# o�m+\ �A�+KB �#b���� ' ���� �H�2 (+H��� ��

������ �~)	
 ��� ". �H��u �A�+KB.  
J P�� "� �m���� ���P �� ��$L# ��d "�6 g"Klb, sreceive CM� ������ FK�n N$# .��%��� �
� ��K�  �L$��� 3�4�5�@

 ��P��+!�from.  

 .�¥b!�1:  
 
 MyPort.receive(MyTemplate(5, MyVar)); // Matches a message that fulfils the conditions 
                // defined by template MyTemplate at port MyPort. 
 
 MyPort.receive(A<B);       // Matches a Boolean value that depends on the  
                //outcome of A<B 
 
 MyPort.receive(integer:MyVar);   // Matches an integer value with the value of MyVar 
                // at port MyPort 
  
 MyPort.receive(MyVar);       //Is an alternative to the previous example 
 
 MyPort.receive(charstring:"Hello")from MyPeer; //Matches charstring "Hello" from MyPeer 

 

l}�� � �e�K�r� �������5� "�6� l}�� � 
+�� ��9�:� x� "� ����!� �L�%�� "K�r "�6 g��`�: ��p��!� D:�, �GJ .A5��@ �
� ��K� ����� �
'->' ��� ��P��+!� �L$�value.  

���5�� a5�� '���# �= '��� >`�� "K�r� �����5� "�L!� "�� .
� ��K� ��P��+!� �L$��� �A5��@ �sender.  
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� �+�,2 � }2 �#	�.}� o6�\�# /H�# -�. ���YD 8JA�;� F*+# �A$ �cy ��
��H�� �%�4�� ' ��4�sender:���0�) D�J�0�� a��� �c¡ "4�� o  qY�
:�>�� ��4�� 	*� �� o)8��;��� ' a	y�;��.(  

 .�¥b!�2:  
 
 MyPort.receive(MyType:?) -> value MyVar; // The value of the received message is 
                 // assigned to MyVar. 
 
 MyPort.receive(A<B) -> sender MyPeer;  // The address of the sender is assigned to MyPeer 
 
 MyPort.receive(MyTemplate:{5, MyVarOne}) -> value MyVarTwo sender MyPeer; 

// The received message value is stored in MyVarTwo and the sender address is stored in MyPeer. 
 

1.2.2.23 ����� �� ������  

 ��$L# aK��receive �L1�d ��`� 3# >� g�d� VL�� ��l}��a�%�&� g���5�� �L1���� lK�M� �L  a��� 
+�� ��9�:� x�� �L%�� N$# ���5���
)`� 'J (X��T� ��p��!� lK�M� >�? ���$� D� �GJ.  

 "� �$��%�&� ���5� q�r �ReceiveAnyMessage l}�!.  

.�¥b�:  
 
 MyPort.receive;         // Rmoves the top value from MyPort.  
 
 MyPort.receive from MyPeer;     // Remove the top message from MyPort if its sender  
                // is MyPeer 
 
 MyPort.receive -> sender MySenderVar; // Removes the top message from MyPort and assigns 
                // the sender address to MySenderVar  
 

2.2.2.23  ����� �� ��� ������  

 ���5� .��%�5�receive g
+�� �= N$#  ��P��+!� ��L$��� 34�&�any port.  

.�¥b�:  
 any port.receive(MyMessage); 

3.2.23   ����Trigger  
0.3.2.23  ����  

 ��$L# aK��trigger UP���� a��� 
+�� ��9�:� x� "� �L%�� ���5� .!� lK�M� �L%�� F$� ���5� D�� �GJ� ��$L# F$&� g��p��
trigger  ��$L# �%K�/ j+:receive .·U$� � �GJ� [� g��p��!� lK�M� �L%�� F$� ���5�J aL# �= '�� ��9�:�� x� "� .����I .

4�&��3  ��$L#trigger L1�d 
7��� N$# V%7 ���5� N$# �)�A$�� �= ([K �
�� �L�%�� V< "Lh�K� xK�M�� �$����� ;�<T� �L1�d � a�%�&

+�� V<.  

�+�,�  �  ��
s�� ��1 ' 0.2.2.22  ���%�� :�>�� �j�\trigger.  
 ��$L# 34�&[� '= "�6trigger ��$5 x�� � 	��+H '���, .��¨� �� ��$L# -�M� 	
� Ol�T� �trigger  '���� .����� �¦=alt 

�L�d �= �� z�%� >� 3p���� *�� ������� ���5��� ��9�:� N$# O�%� �7�� _����@� g5 ���� �$# �u '��K g�= gV%7 P�� aK@ >�  N$#
F�G ��9�:�� x�.  

!�.�¥b 1:  
 MyPort.trigger(MyType:?); 
 // Specifies that the operation will trigger on the reception of the first message observed of 
 // the type MyType with an arbitrary value at port MyPort. 

 ��$L# U$A��trigger �!� lK�M�� 
+�!� �5� ��%�� �L�%��� VL�$� ��p�from  �����)������ FK�n ������ g�= ( ������� q��r�
�� �L1���� ���5����l}�! a5�� '��.  

 .�¥b!�2:  
 MyPort.trigger(MyType:?) from MyPartner; 
 // Triggers on the reception of the first message of type MyType at port MyPort 
 // received from MyPartner. 
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 MyPort.trigger(MyType:?) from MyPartner -> value MyRecMessage; 
 // This example is almost identical to the previous example. In addition, the message which 
 // triggers i.e., all matching criteria are met, is stored in the variable MyRecMessage. 
 
 MyPort.trigger(MyType:?) -> sender MyPartner; 
 // This example is almost identical to the first example. In addition, the reference of the 
 // sender component will be retrieved and stored in variable MyPartner. 
 
 MyPort.trigger(integer:?) -> value MyVar sender MyPartner; 
 // Trigger on the reception of an arbitrary integer value which afterwards is stored in 
 // variable MyVar. The reference of the sender component will be stored in variable MyPartner. 

1.3.2.23 ���� �� ��� Trigger  

 ��$L# =��trigger ���5� �= .��%�5� �# ��l}�� �L1�d �u j�� .�� »M! aw�� ����M� '��K gº "�= .��%�5���5� � . ���5� q�r ��
 "� �$��%�&�TriggerOnAnyMessage l}�!.  

.�¥b�:  
 MyPort.trigger; 
 
 MyPort.trigger from MyPartner; 
 
 MyPort.trigger -> sender MySenderVar; 

2.3.2.23 Trigger ���� �� ���  

 8��trigger �# ���5� N$# g
+�� �=  ��P��+!� ��L$��� 34�&�any port.  
.�¥b�:  

 any port.trigger 

3.23  6�%$7 8��9 3�� �&4�5 �1����  

0.3.23  ����  
O�M@ ��:��, � ��p��`J U$/ �� p��`J z�5= N$# �L1�d ������ =�� 'J . �#K�TTCN-3 ��� p��`J z�5= N$# �L1�d ���blocking 

�non-blocking  U:�` 5 �� p��`J z�5= N$# �L1�d ������ 5� &�� ����E p��`J z�5= N$# �L1�d ������ �L��@ g��$A!�� U��A��
��$A!� U:�` &� 8� .k�%�/ &�� ����E p��`J z�5= N$# �L1�d ������ ��4�&!� ��p��`E� ��M�d�� ���  �&%�� � #��%$�13.  

 a�Q�� � ��K12 �d ������ 5 ������ V�Arp��`J z�5= N$# �L1 .U$AK� CALLER  � k��M@ p��`JCALLEE  ��$L# 3�4�5�@
call . a�%K�CALLEE � ��$L# �A5��@ p���getcall  ��$L# 3�4�5�@ ��J ��K�reply  U$A@ �= p���� N$# �@�`¤�) ��$L#
raise (p��b�5� . .����K�CALLER  �= ���� ���$L# 3�4�5�@ p��b�5��getreply  �=catch  a�Q�� ��12K g 5 N$# .

CALLER �CALLEE �MA%�� ;�A�.  
  

  
 "*���Z.140/12  I�&J3 K��� 4�2 ����� /F�G!� �� -�.�!  

 a�Q�� � ��K13 �d ������ 5 ����E ������ V�Arp��`J z�5= N$# �L1 . U$AK�CALLER k��M@ p��`J  �CALLEE  3�4�5�@
 ��$L#call �K � g�= g	
�+�� � �L�&K�p��b�5� �= k��� �9� . a�%K�CALLEE ��� ��$L# �A5��@ p�getcall ��$A!� p��`E� 
+�K� .

k��`�: 
�+���� '�, �GJ�6 g �A4�� p��b�5� U$AK '= "�CALLEE  .����K '= "�6�CALLER  ���$L# 3�4�5�@ p��b�5��catch  '��@ �
alt . a�Q�� ��13K g 5 .CALLEE >A%�� V� �A5��@ p��b�5� U$/ ��:���J� p���� ������ �K�¦ ¯P.  
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 "*���Z.140/13  I�&J3 K��� 4�2 ����� /F�G!� �� ���L3 -�.�!  

1.3.23   ����Call  
0.1.3.23 ����  

 ��$L# 34�&�call  � p��`J U$AK ������� '��� '= K���SUT  '��� � �=��~ ������ . ��$L# 34�&��call  
7��� N$# V%7
 p��`J N$# �L1�d)�A$�� �= .(�� ��$L# {�7 ��� 
+�! V< xK�M� aLQK� �L1�d � p��`E� �5� p��out �= inout �L&K '= U� g�= g

�
� 
+�!� �# p��`E� �
� U$/.  
� '��� p�` � a5�� *�� ����$M!send  ��$LM�call  z�%� a�n � ��J {+K�M� "�6 >�d�� 8�V�� � ^�MK �= >�d�� .�K� >�L� '�

 ��L$M�in �inout >�d���  �L&K � g�= gO�� �L�d ab� ��p��� ����~ 3�4�5�@AnyValue.  
&� � ��$LM� >�d�� ��l}�� 34�call 5� ��L$M! l}�� p� = �����out �inout .`E 8$M+�� q��4��� ��K� ��d� �L�d O��# p��

 ��L$M�call ��� p�`� �@�o�5�� � �P��� ��l}�! ��$LM� 
�+���� ���getreply �catch  �A5��@���$L#call  . �
� �L&K�
;�<¡� 34�&� '= "�6 *�� ��5�%!� ab� �%K�A�� j+�@ ���$L# � >�d�� ��5�%� 3�4�5�@.  

 .�¥b!�1:  
 // Given … 
 signature MyProc (out integer MyPar1, inout boolean MyPar2); 
  : 
 // a call of MyProc 
 MyPort.call(MyProc:{ -, MyVar2}) {  // in-line signature template for the call of MyProc 
  [] MyPort.getreply(MyProc:{?, ?}) { } 
 } 
 
 // … and another call of MyProc 
 MyPort.call(MyProcTemplate) {    // using signature template for the call of MyProc 
  [] MyPort.getreply(MyProc:{?, ?}) { } 
 } 

�P� a�Q@ ������� FK�n �� g"Klb, sJ P�� "� �m���� ���P � . �
� ��K� ��P��+!� �L$��� 3�4�5�@to.  

 .�¥b!�2:  
 MyPort.call(MyProcTemplate) to MyPeer {   // calling MyProc at MyPeer 
  [] MyPort.getreply(MyProc:{?, ?}) { } 
 } 

 

1.1.3.23  ���������
 �������� �
��� �Call  

 5 ����E p��`J z�5= N$# �L1�d ������ ���P �) �9:�4.1.3.23(�� g ���$L# ��p��b�5� ������ �call  ���$L# 3�4�5�@catch 
) �9:�6.3.23 ( ��:��@ � a1��,alt.  

[�5� �GJ ���� 34nowait ) �9:�2.1.3.23(�5� ������ ��K g ���$L# ��p��b�5� �= ��@�ocall  ���$L# 3�4�5�@getreply ) �9:�
4.3.23 (�catch )�9:� 6.3.23 ( ��:��@ � a1��,alt.  

 � p��� ��p��b�5� �= ��@�o�5� ������ ��� g&� p��`J z�5= N$# �L1�d ������ ���P ������ p�` ��$LM� p��b�5�� �@�o�5� �call 
A5��@ ���$L# �getreply ) �9:�4.3.23 (�catch ) �9:�6.3.23.(  

����� p�` ��K ��$LM� p��b�5�� �@�o�5� �call  '��@ �&� aw��alt .p��� ���� ��p��b�5�� ��@�o�5� x�� a1�@ �#�LB ^�MK� .
a1���� ������ 3�%K� ���$L# N$# V%7 getreply �catch ��$A� p��`E . ¾�M�� ���$L#getreply �catch  ������ �$��!� lS

$A� p��`J "� �@�$A!� ��p��b�5��� V%7�� . i��7 3�4�5�@ �L&K ��else  
�+���altsteps.  
J "�L!� "� g��T� 3�� �GJ���Pm� ���d/ l�M� �A5��@ aK@ ��ÏJboolean  z��d= C@ i�I��'[ ]' aK�$�.  
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�b�5�� �@�o�5� ������ p�` 
+�K '��@ ab� p�: ��$LM� p�alt V�Q: U�}� �= '�� . ����$M!� >�? aLQ� O�|���� �A%� '= �
� �MK�
 ��:��@ ��5��P ���%�� �K���h��)�K����( �L%�� ���# aLQ� '= "�6 g)[� 'J` (�$�/ �
�� 
+�Lp��`E� 	-# U$g  p��b�5� aLQK '= "�6�

 .�e�J� Dd�� O��)����� ( p���� N$# ^�QK) �9:�2.1.3.23.(  
���:�` ��w~ p��b�5�� �@�o�5� ������ p�` � a1�@ z�� ��:��@ ��l�M� ���%�� '��K '= "�6 . j+: 0�A�� g�Md��!� lS ���:��� ��w²� U�o���

 #��%�� ��:��@ � ��:��@ ��5��¨alt ) �9:�1.1.20.(  

.�¥b�:  
 // Given 
 signature MyProc3 (out integer MyPar1, inout boolean MyPar2) return MyResultType 
  exception (ExceptionTypeOne, ExceptionTypeTwo); 
  : 
 
 // Call of MyProc3 
 MyPort.call(MyProc3:{ -, true }) to MyPartner { 
 
   [] MyPort.getreply(MyProc3:{?, ?}) -> value MyResult param (MyPar1Var,MyPar2Var) { } 
 
   [] MyPort.catch(MyProc3, MyExceptionOne) { 
  setverdict(fail); 
  stop; 
      } 
   [] MyPort.catch(MyProc3, ExceptionTypeTwo : ?) { 
  setverdict(inconc); 
      } 
   [MyCondition] MyPort.catch(MyProc3, MyExceptionThree) { } 
 } 

2.1.3.23  ����	 ��������� �
���� Call  

k�K���� aLQ� '= "�6  ��$L#call k��e�J .[��\�M	
� ^  VL�� D@�w �= ���� �L�%,float \�M���/ ^ ��$L# �=@ '= M@ Dd��� .
call  
�+�� '�@timeout ������� 3�9: �A5��@ ���K .\�� .�e�J �L�d p�` "�K � �GJ�k��  ��$L# �call p��b�5� ��K � gtimeout.  

 .�¥b!�1:  
 MyPort.call(MyProc:{5,MyVar}, 20E-3) { 
 
   [] MyPort.getreply(MyProc:{?, ?}) { } 
 
   [] MyPort.catch(timeout) {    // timeout exception after 20ms 
  setverdict(fail); 
  stop; 
      } 
 } 

'J  ��P��+!� �L$��� 3�4�5�nowait k�@ ��b�5� �L�d "� ��$L# � .�e�J pcall  �@�o�5� p��5 ��9�:� '�� ���L�5��@ p��`J U$/ �L&K
.�e�E� p��b�5� �= ��$A!� p��`E� {�$/ p��b�5� �=.  

 .�¥b!�2:  
 
 MyPort.call(MyProc:{5, MyVar}, nowait);  // The calling test component will continue 
         // its execution without waiting for the 
         // termination of MyProc 

 

�GJ  ��P��+!� �L$��� D�4[�5�nowait� "� ��$A� p��`E "�L!� p��b�5�� �= �@�o�5�� ����J CM�K g� x ��$L# 3�4�5�@ 
+�� ��9�:
getreply  �=catch  '��@ �alt 0P�.  

3.1.3.23 �����!	 "�#  ��$�%�
 $&' ()*� +
) ,�out  ��$�%�
inout ���������
  

�`E '��K � d ��L$M� �� O��# ��d 5 p�out �inout "�6� p��b�5� U$AK '= .k�hK= '��K�  �@�o�5� p��`J ���¨ p�: ��$LM�
OP�� �%K�A@ 5 �����! p��b�5� ������ p�`�.  

.�¥b�:  
 // Given … 
 signature MyBlockingProc (in integer MyPar1, in boolean MyPar2); 
  : 
 // a call of MyBlockingProc 
 MyPort.call(MyBlockingProc:{ 7, false }) { 
   [] MyPort.getreply( MyBlockingProc:{ -, - } ) { } 
 } 
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4.1.3.23   ,� ��-. �����!	 "�#  

 ��L$M� 5 ����J p��`E j��out �inout �� O��# �L�dg |���� >�d�� xK�M� � 5 ����J ����� .�� ��P��+!� �L$��� �A5��@ �
noblock.  
 ��$LM� j��call �� .�e�J p��b�5� U$AK �� gp��b�5� ������ p�`� �@�o�5� 5 ����J p��`E ��P��+!� �L$��� 34�&� nowait.  

�J ��p��`J �e��$/ *�� ���L!� ��p��b�5�� ����J CM�K��@ 
+�� ��9�:� x� "� 5 �� ���$L# 3�4�5�catch  ��:��@ �alt  �=
interleave �%P�.  

5.1.3.23  ���,/ �Unicast 
multicast 
broadcast �����!.  

 ��$LM� ab�send �#K gTTCN-3  ��p�: k�hK=unicast �multicast �broadcast ��p��`E . � O������ �%K�A�� j+�@ �
� ��K '= "�6�
1.1.2.23 ;�n l}�� '��K g�= gto  ��$LM�callg  ��p���unicastÎ�%�&� P�� '��, '���# �� g ga)= �m���� ���P � {7
P "�6 �

"� P�� sJ P��( ��p���� �multicastÎ�%�&� �#�L� "K���# �L1�d g ��p���� ��mbroadcast ��P��+!� �L$��� gall component .
 ;�n ^
P "�6 gP�� sJ P�� "� �m���� ���P ��to ��%�&!� '����� '= U�&@\�M� a ���@ �A5��@ �P� a�Q@ ^3�9���.  

�p��b�5�� ��@�o�5� ������ W�n ½ %� ���$LM� 5 ����J �= &� �unicast call  �1.1.3.23  sJ4.1.3.23 . ��$L# U�&� '= "�6�
multicast  �=broadcast call C+$�� ������ p�,�n "� OK# ��p��b�5�� ��@�o�5�.  

��P � ��$L# �multicast  �=broadcast call  p�,�n "� �e�$/ "�6 *�� ��p��b�5�� >�? ������ "�6 g5 ����J p��`E C+$�� ������
 ��:��@ �catch galt  �=interleave �%P�.  
 ���P �multicast  ��$LM� �=broadcast call `�K g5 ����J p��`E'�����  :��´ g.�T� �  � V%7 P�� p��b�5� �= �@�o�5� ������

`����� p� ��$LM� p��b�5�� �@�o�5� �call .�� ��@�o�5� ������ "�6 gº ��:��@ � ��7�IJ ��p��b�5alt �= interleave �%P� .
��´ gc�b�� �� �= P�� � ��:��@ ����� 3�4�5�@ OK# ��p��b�5� �= ��@�o�5� ������  ������ p�� ��:m#J� ��:��@ O�7 "� �b,=

 �@�o�5�p���� ��$LM� p��b�5�� :p���� �&` ���%� O��#J '��@ ����� 
�+�� U�&K�.  
�+�,�  � ��D�+4��� "# )	. ������ 8%��;�� f��m o����9�� ���j� '.  

 .�¥b!�1:  
 var boolean first:= true; 
 MyPort.call(MyProc:{5,MyVar}, 20E-3) to (MyPeerOne, MyPeerTwo) {   // Multicast call of MyProc 
   // Handles the response from MyPeerOne 
   [first] MyPort.getreply(MyProc:{?, ?}) from MyPeerOne { 
  if (first) { first := false; repeat; } 
  : 
   } 
   // Handles the response from MyPeerTwo 
   [first] MyPort.getreply(MyProc:{?, ?}) from MyPeerTwo { 
   if (first) { first := false; repeat; } 
  : 
   } 
   [] MyPort.catch(timeout) {   // timeout exception after 20ms 
  setverdict(fail); 
  stop; 
    } 
 } 
 
 alt { 
   [] MyPort.getreply(MyProc:{?, ?}) { // Handles all other responses to the broadcast call 
  repeat 
   } 
 } 

 ���P �multicast �=broadcast   ��$LM�call P g5 p��`E ��P��+!� �L$��� 34�&� ��nowait@�o�5�� >�? ������ CM�K g ��
 ��:��@ � ��p��b�5���alt  �=interleave �%P�.  

 .�¥b!�2:  
 
 MyPort.call(MyProc:{5,MyVar}) to (MyPeer1, MyPeer2) nowait; // Multicast call of MyProc 
 
 interleave { 
   [] MyPort.getreply(MyProc:{?, ?}) from MyPeer1 { } // Handles the response of MyPeer1 
   [] MyPort.getreply(MyProc:{?, ?}) from MyPeer2 { } // Handles the response of MyPeer2 
 } 

 
  



  �������  (2006/03)  ITU-T  Z.140  107  

2.3.23   ����Getcall  
0.2.3.23 ����  

 ��$L# 34�&�getcall  "� p�: a�%K ������ '��� '= K���SUT '��� �= g��~ ������ . ��$L# 34�&��getcall  N$# V%7
 p��`J N$# �L1�d 
7���)�A$�� �= (© W�L&!� �$����� ��p��`E� �L1�d � {���d CM�K p��`J p�: >�d�� "Lh�K '=�
+�� V< xK�M�� �.  

 ��$L# aK��getcall \�� gV%7 �GJ� g�GJ a��� 
+�� ��9�:� x� "� �L%�� p�:!� lK�M� D ��$L# >� ��P���!� ��p��getcall . 0$M���
[K �
�� p���� >�d��@ 	
� ��p��!� lK�M�������� FK�n� ¾�M . �= V�� � ��J >�d��� ��p��!� lK�M� K� "�6�>�d�� z�%� "� 0�Q�.  

 ��$L# ���%� '= "�6getcall "Klb, sJ P�� "� �m���� ���P � CM� ������ FK�n N$# . ��%��� �
� ��K� �L$��� 3�4�5�@
 ��P��+!�from.  

 .�¥b!�1:  
 
 MyPort.getcall(MyProc: MyProcTemplate(5, MyVar)); // accepts a call of MyProc at MyPort 
 
 MyPort.getcall(MyProc:{5, MyVar}) from MyPeer; // accepts a call of MyProc at MyPort from 
MyPeer 
 

 � ��$LM� >�d�� l}�� 34�&Kgetcall �� ��L$M! l}�� p� = � �Lin �inout . �L$M� ��d q��r ��K�in �inout  � ��l}�!
$LM� q��4��� p�` ��getcall .�
� �L&K� 4�5�@ ���$L# � >�d�� ��5�%� 3�getcall  34�&� *�� ��5�%!� ab� �%K�A�� j+�@

;�<¡�  
p�` x���K  q��4���)������ ( ��$LM�getcall  �L$M� ��d q��r "�in �inout U��A�� '��!� '���# �����5�� ��l}�! . ��

 34�&K ��$L# >� �L�%�� q��r p�`getcall. $��� 34�&�� ��P��+!� �Lparam p��� �L$M� ��d �����5�.  
 ��P��+!� �L$��� 34�&�sender # �����5� U$AK ���# a5�!� '���) .����� gkmb�reply  P�� "� a��Q� � U��/ ^�A� p��b�5� �=

"Klb, sJ.(  

 .�¥b!�2:  
 
 MyPort.getcall(MyProc:{?, ?}) from MyPartner -> param (MyPar1Var, MyPar2Var); 
 // The in or inout parameter values of MyProc are assigned to MyPar1Var and MyPar2Var. 
 
 MyPort.getcall(MyProc:{5, MyVar}) -> sender MySenderVar; 
 // Accepts a call of MyProc at MyPort with the in or inout parameters 5 and MyVar. 
 // The address of the calling party is retrieved and stored in MySenderVar. 
 
// The following getcall examples show the possibilities to use matching attributes 
// and omit optional parts, which may be of no importance for the test specification. 
 
 MyPort.getcall(MyProc:{5, MyVar}) -> param(MyVar1, MyVar2) sender MySenderVar; 
 
 MyPort.getcall(MyProc:{5, ?}) -> param(MyVar1, MyVar2); 
 
 MyPort.getcall(MyProc:{?, MyVar}) -> param( - , MyVar2); 
 // The value of the first inout parameter is not important or not used  
 
// The following examples shall explain the possibilities to assign in and inout parameter 
// values to variables. The following signature is assumed for the procedure to be called: 
 
 signature MyProc2(in integer A, integer B, integer C, out integer D, inout integer E); 
 
 MyPort.getcall(MyProc2:{?, ?, 3, - , ?}) -> param (MyVarA, MyVarB, - , -, MyVarE); 
 // The parameters A, B, and E are assigned to the variables MyVarA, MyVarB, and 
 // MyVarE. The out parameter D needs not be considered. 
 
 MyPort.getcall(MyProc2:{?, ?, 3, -, ?}) -> param (MyVarA:= A, MyVarB:= B, MyVarE:= E); 
 // Alternative notation for the value assignment of in and inout parameter to variables. Note, 
 // the names in the assignment list refer to the names used in the signature of MyProc2 
 
 MyPort.getcall(MyProc2:{1, 2, 3, -, *}) -> param (MyVarE:= E); 
 // Only the inout parameter value is needed for the further test case execution 
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1.2.3.23  ��,/ �� �*�'  

 ��$L# aK��getcall �9�:� x� �Ld N$# p���� >�d�� ��p��� lK�M! ��l}�� �L1�d ��`� 3# >� a��� 
+�� �)[� 'J` ( >�? ���$� ½ �GJ
X��T� ��p��!� lK�M� .�r �� "� ����%� ��p�: ��L$M� qAcceptAnyCall l}�!.  

.�¥b�:  
 
 MyPort.getcall;         // Removes the top call from MyPort.  
 
 MyPort.getcall from MyPartner;   // Removes a call from MyPartner from port MyPort 
 
 MyPort.getcall -> sender MySenderVar; // Removes a call from MyPort and retrieves 
                // the address calling entity 

 

2.2.3.23  Getcall ���� �� ���  

 .Kgetcall N$#  ��P��+!� �L$��� 
+�� �=any.  

.�¥b�:  
 any port.getcall(MyProc) 

 

3.3.23   ����Reply  
 ��$L# 34�&�reply k�%�/ 0@�&�� � .��%� p�: N$# ��$� �p��`J >�d�� . ��$L# 34�&��reply  p��`J N$# �1�d 
+�� �# V%7) �=

V$�� .( �5� 
+�!� V< xK�M� "Lh�K� ��$LM� 8L��K �
�� p��`E�reply.  
�+�,�  � :�%S�) "45 � :����4Y 	]���� s��� "# ���%.� 6�JA# b�	� LB �&reply .s�� ���%. 	�	��B |%;� oD�J�0reply  ���%. ��)reply 

�J
�G���.  
 ��$LM� �L�%�� p�` x���Kreply  O��# �L�d� ��P���� ��$M7 ��L$M� �L1�d >� >�d�� >`�� "�)�K���� .( a�n � ��J >�d���� xK�M� "�6�

= >�d�� z�%�� {+K�M� "�6 � V�� . ��L$M� >�L� '��K�out �inout � g�= gO�� �L�d >�d���  �L&K ab� ��p��� ����~ 3�4�5�@
AnyValue.  

M� ��@�o�5� .�5�J "�6 ��$LM� �b,= �= OP�� ��$Lcall  
+�!�@ �$��!� ��:����� p��9: >�? sJ �= ��:����� "� K# �= P�� '��, sJ
���!�.� . � O������ �%K�A�� j+�@ �
� K� "�6�1.1.2.23 . ;�n l}�� '= �
� �MK�to  ��$LM�reply  ��@�o�5� g��unicast g
���# ��@�o�5�� �a��%�&� '��, 'multicast� "K���# �L1�d g ��@�o�5�� ��m�%�&� �#�Lbroadcast��P��+!� ��L$��� g  

all component.  
 ���P �
P "�6 gP�� sJ P�� "� �m���� ;�n ^to��%�&!� '����� '= U�&@ g3�9��� ���@ �A5��@ �P� a�Q@ ^�M� �� a.  

 �P��� F�G �,
K gU��A�� ^�A�� sJ �L�d O��#J CM� �GJ ��P��+!� �L$��� 3�4�5�@value.  

.�¥b�:  
 
 MyPort.reply(MyProc2:{ - ,5});    // Replies to an accepted call of MyProc2. 
 
 MyPort.reply(MyProc2:{ - ,5}) to MyPeer; // Replies to an accepted call of MyProc2 from MyPeer 
 
 MyPort.reply(MyProc2:{ - ,5}) to (MyPeer1, MyPeer2); // Multicast reply to MyPeer1 and MyPeer2 
 
 MyPort.reply(MyProc2:{ - ,5}) to all component; // Broadcast reply to all entities connected 
                   // to MyPort 
 
 MyPort.reply(MyProc3:{5,MyVar} value 20); // Replies to an accepted call of MyProc3. 
 

4.3.23    ����Getreply  
0.4.3.23   ����  

 ��$L# 34�&�getreply  p��`J "� ���� �����!0@�&�� � ��$A� . ��$L# 34�&��getreply  p��`J N$# �1�d 
+�� �# V%7) �=
V$�� .( �5� VL��� xK�M� "Lh�K� ��$LM� 8L��K �
�� p��`E�getreply.  
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 ��$L# aK��getreply !� lK�M� D�� gV%7 �GJ� g�GJ a��� 
+�� ��9�:� x� "� �L%�� ��P���!� ��p�� ��$L# >� ��getreply . 0$M���
������� FK�n� ¾�MK �
�� p��`E� >�d��@ 	
� ��p��!� lK�M� .>�d�� z�%� "� 0�Q� �= V�� � ��J >�d��� ��p��!� lK�M� K� "�6�.  

��%�&� O��# �L�d a@�%� ��p��� K� "�6 �$ ��P��+!� �L$��� 3�4�5�@value.  
�$L# ���%� '= "�6 �getreply "Klb, sJ P�� "� �m���� ���P � CM� ������ FK�n N$# .��%��� �
� N$# .K�  3�4�5�

 ��P��+!� �L$���from.  

 .�¥b!�1:  
 
 MyPort.getreply(MyProc:{5, ?} value 20); // Accepts a reply of MyProc with two out or 
                 // inout parameters and a return value of 20 
 
 MyPort.getreply(MyProc2:{ - , 5}) from MyPeer; // Accepts a reply of MyProc2 from MyPeer 
 

 ��$LM� >�d�� l}�� 34�&K �getreply ����L$M! l}�� p� = � �L out �inout . �L$M� ��d q��r ��K�! q��r p�` � ��l}�
 ��$L#out �inout. 4�5�@ �
� �L&K� ���$L# � >�d�� ��5�%� 3�getreply ;�<¡� 34�&� *�� ��5�%!� ab� �%K�A�� j+�@. 

p�` x���K  q��4���)������ ( ��$LM�getreply  �L$M� ��d q��r "�out �inout ��$� a5�!� '���# �����5�� ��l}�!. 
 ��P��+!� �L$��� 34�&��value O��# ��d �����5�  ��P��+!� �L$��� 34�&��param ��� �L$M� ��d �����5� .�&�� �L$��� 34

 ��P��+!�sender a5�!� '���# �����5� U$AK ���#.  
 .�¥b!�2:  

 
 MyPort.getreply(MyProc1:{?, ?} value ?) -> value MyRetValue param(MyPar1,MyPar2); 
 // The returned value is assigned to variable MyRetValue and the value  
 // of the two out or inout parameters are assigned to the variables MyPar1 and MyPar2.  
 
 MyPort.getreply(MyProc1:{?, ?} value ?) -> value MyRetValue param( - , MyPar2) sender 
MySender; 
 // The value of the first parameter is not considered for the further test execution and  
 // the address of the sender component is retrieved and stored in the variable MySender. 
 
 // The following examples describe some possibilities to assign out and inout parameter values  
 // to variables. The following signature is assumed for the procedure which has been called 
 
 signature MyProc2(in integer A, integer B, integer C, out integer D, inout integer E); 
 
 MyPort.getreply(ATemplate) -> param( - , - , - , MyVarOut1, MyVarInout1); 
 
 MyPort.getreply(ATemplate) -> param(MyVarOut1:=D, MyVarOut2:=E); 
 
 MyPort.getreply(MyProc2:{ - , - , - , 3, ?}) -> param(MyVarInout1:=E); 

  
1.4.3.23  Get any reply  

 ��$L# aK��getreply  a��� 
+�� ��9�:� x� �Ld N$# ���� ���5� >�d�� ��p��� lK�M! ��l}�� �L1�d �u j��)[� 'J` ( >�? ���$� ½ �GJ
X��T� ��pm!� lK�M� .��d �= ��L$M� q�r ��  "� ����%� ��@�o�5� O��#GetAnyReply l}�! . 34�5� �GJ�GetAnyReply  �

� �@�o�5��b�5� ������ p�` ��$LM� p��call`E� "� V%7 ������ a��M� g ��$LM�� �A5��@ 
+�!� p��call.  

.�¥b�:  
 MyPort.getreply;      // Removes the top reply from MyPort. 
 
 MyPort.getreply from MyPeer; // Removes the top reply received from MyPeer from MyPort. 
 
 MyPort.getreply -> sender MySenderVar;  // Removes the top reply from MyPort and retrieves the 
                   // address of the sender entity 

2.4.3.23 Get a reply ���� �� ���  

g
+�� �= N$# �� N$# .���$�  ��P��+!� ��L$��� 34�5�any port.  

.�¥b�:  
 any port.getreply(Myproc) 
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5.3.23   ����Raise  
 ��$L# 34�&�raise p��b�5� N$# .���$� . p��`J N$# �1�d 
+�� �# V%7 p��b�5� U$AK�)V$�� �= .( p��`J p��� aM7 �� �� p��b�5���

81��b�5� tP sJ {�o��: ���� .��%� .��$A� p��`J >�d�� � p��b�5�� V< ��� .�L1�d � 
+�! VL��� xK�M� "Lh�K�  ��p��`J ��p�:
p��b�5�� q£ p��`E� �5� '��K ����%� .  

�+�,�  � :�%S�) "45 � :����4Y 	]���� s��� "# ���%.� 6�JA# b�	� LB �&raise .��%. 	�	��B |%;� oD�J�0s�� �raise  ���%. ��)
getcall �J
�G���.  

 ��$LM� �L�%�� p�` x���Kraise p��b�5�� �L�d {M��� >�d�� >`�� "�.  
;�<T� ab� ��p��b�5�� �� . l�M� "� �´�: �L�d '��� '= �= z�%� "� ��J p��b�5�� �L�d 0�Q� '= "�6 g�
u�) ���� �L�d '��K '= "�6

>�A��@ .(���� V< .�B 34�&K� ��$LM� �L�%�� �+���� � �raise ���P �g ����h�� "� ��P  �
�� �L�%�� VL�� R�LS �= U�´
�5�Ka.  

M� ��p��b�5� .�5�J "�6 ��$LM� �b,= �= OP�� ��$Lcall  
+�!�@ �$��!� ��:����� p��9: >�? sJ �= ��:����� "� K# �= P�� '��, sJ
.����!� . � O������ �%K�A�� j+�@ �
� K� "�6�1.1.2.23 . ;�n l}�� '= �
� �MK�to � ��$LMraise  ��p��b�5� g��unicast '���# g

'��,  ��p��b�5�� �P�� a�%�&�multicastL� "K���# �L1�d g ��p��b�5�� ��m�%�&� �#�broadcast  ��P��+!� ��L$��� gall 

component. 

sJ P�� "� �m���� ���P �  ;�n ^
P "�6 gP��toQ@ ^�M� �� a�%�&!� '����� '= U�&@ g3�9��� ���@ �A5��@ �P� a�.  
.�¥b�:  

 
 MyPort.raise(MySignature, MyVariable + YourVariable - 2); 
 // Raises an exception with a value which is the result of the arithmetic expression  
 // at MyPort 
 
 MyPort.raise(MyProc, integer:5}); // Raises an exception with the integer value 5 for MyProc 
 
 MyPort.raise(MySignature, "My string") to MyPartner; 
 // Raises an exception with the value "My string" at MyPort for MySignature and  
 // send it to MyPartner 
 
 MyPort.raise(MySignature, "My string") to (MyPartnerOne, MyPartnerTwo); 
 // Raises an exception with the value "My string" at MyPort and sends it to MyPartnerOne and 
 // MyPartnerTwo (i.e., multicast communication) 
 
 MyPort.raise(MySignature, "My string") to all component; 
 // Raises an exception with the value "My string" at MyPort for MySignature and sends it 
 // to all entites connected to MyPort (i.e., broadcast communication) 
 

6.3.23   ����Catch  
0.6.3.23   ���  

 ��$L# 34�&�catch  �= ������ '��� �e�$/ ��p��b�5� N$# .���$�SUT  aM7 ��, ��$L# 34�&�� p��`J p���catch  �# V%7
 ��p��`J N$# �L1�d 
7���)�A$�� �= .(p��b�5�� U$/ �
�� p��`E� >�d�� � {�$# .��¨� ½ �
�� p��b�5�� V< ��� . ��p��b�5�� ���

kmb� ga1�5� ab� �e�$��M� "�6 º "�� ;�<T� ab��5�� V< j+�� �+$�� ��d C@ ���L�$� ��5�%� 34�&� '= "�6 gp��b.  
 ��$L# aK��catch p��b�5� \�� gV%7 �GJ� g�GJ a��� 
+�� ��9�:� x� "� �L%��N !� lK�M� >�? �L%�� F$� p��b�5� ��$L# >� ��P���!� ��p��
catch .z�%!� �= l�M��� ;��Q� �$����� ��%$� V@� t� �� . p��b�5�� ��d q��r ��K� ��$L# q��r p�` � l}�!catch.  

 ��$L# ���%� '= "�6catch "Klb, sJ P�� "� �m���� ���P � CM� ������ FK�n N$# . ��%��� �
� ��K� �L$��� 3�4�5�@
 ��P��+!�from.  
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 .�¥b!�1:  
 
 MyPort.catch(MyProc, integer: MyVar); // Catches an integer exception of value 
                // MyVar raised by MyProc at port MyPort. 
 
 MyPort.catch(MyProc, MyVar);    // Is an alternative to the previous example. 
 
 MyPort.catch(MyProc, A<B);     // Catches a boolean exception 
 
 MyPort.catch(MyProc, MyType:{5, MyVar}); // In-line template definition of an exception value. 
 
 MyPort.catch(MyProc, charstring:"Hello")from MyPeer; // Catches "Hello" exception from MyPeer 

 q��4��� p�` x���K)������ ( ��$LM�catch U��/ '��� '���# �����5�� 
�+�� �L�d q��r "� . ��P��+!� �L$��� 34�&��value 
�� p��b�5� �L�d �����5� ��P��+!� �L$��� 34�&sender a5�� '���# �����5� U$A� ���#.  

 .�¥b!�2:  
 
 MyPort.catch(MyProc, MyType:?) from MyPartner -> value MyVar; 
 // Catches an exception from MyPartner and assigns its value to MyVar. 
 
 MyPort.catch(MyProc, MyTemplate(5)) -> value MyVarTwo sender MyPeer; 
 // Catches an exception, assigns its value to MyVarTwo and retrieves the 
 // address of the sender. 

 

 ��$L# '��� '= "�6catch p�`k� � �@�o�5�� "� ��$LM� p��b�5� ������ p�`call @ K��� 34�&� �= '��@ � aKalt . �GJ�
��$L# D�4�5� catch  ��$LM� .��%�� p�` �call U$/ �
�� p��`E� N$# .�� >�d�� >`��� 
+�� �5� .�P ����$M!� '��� g


� '= U�&@ ��@��/J p��b�5�� ��$L# "� >��� ����$M!� 	call . gOp��%�� ��$@�d a`T� gF�G >��)kmb� ��:��@ ���P � gcall O%M�( g
����$M!� 	
� �����.  

1.6.3.23   ����.� �������  

 P�� p��b�5� ����timeout "�6 ���  ��$L# �A5��@ {�$# .��¨�catch . p��b�5���timeout  � Y��4$� Ã���/ ���P ��
���Pg k�%�&� �� Dd� � p��b�5� U$AK �� U�� � ��$A!� p��`E� ��P )�9:�2.1.3.23 .(  

.�¥b�:  
 
 MyPort.call(MyProc:{5,MyVar}, 20E-3) { 
   [] MyPort.getreply(MyProc:{?, ?}) { } 
   [] MyPort.catch(timeout) {    // timeout exception after 20 ms 
   setverdict(fail); 
   stop; 
      } 
 } 

¨� ���%K� ��p��b�5� N$# .��timeout p��� p��b�5� ������ p�` N$# .p��� lK�MH �L&K �� ��7�IJ ��)H p�` F�G � �from ( ��
 ��$LM� q��r p�¼catch  p��b�5� .����Ktimeout.  

2.6.3.23   ������� �� ��� �*01�  

 ��$L# �L&�catch µ�� p��b�5� �= N$# .��¨�@ ��l}�� �L1�d �u j�� .'�� 8� ���M�� ���¨��  ��P��+!� �L$��� 3�4�5�from . ��
r "� ����%� p��b�5� ��d q�CatchAnyException l}�! . 34�5� �GJ�CatchAnyException � �@�o�5�� � ��$LM� p��b�5� ������ p�`

call�e�$/ *�� ��p��b�5�� V%7 a��MK g  ��$L# {�
+: �
�� p��`E�call . a���CatchAnyException k�hK=  p��b�5� N$#timeout.  

.�¥b�:  
 
 MyPort.catch; 
 
 MyPort.catch from MyPartner; 
 
 MyPort.catch -> sender MySenderVar; 
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3.6.3.23  Catch ���� �� ���  

 �catch 
+�� �= N$# p��b�5� ��P��+!� �L$��� 34�5� gany.  

.�¥b�:  
 any port.catch; 

4.23   ��&�Check  

0.4.23  ����  
 ��$L# 'Jcheck  ����J '�� p��`J N$# �L1�d� ���5� N$# �L1�d �$��� 
+�� ��9�:� ^�+�� �L%�� ���# Op��d G�+: �L&� ��#��� ��$L# 8�

� x� "� �L%�� ���#��9�:� . ��$L# N$# CM�K�check  p��b�5�� a�%�� ��p�: C@ ���� ���5� N$# �L1�d 
7��� �# CM� V< ��d .���� '=
J� �e�$# .���$�p��`J N$# �L1�d 
7��� �# �%@�5 ��p�: "� ��@�`.  

 .��%�5� ���$L# 34�&�receive �getcall �getreply �catchp��`= >� g  ��$L# g�e���r� �e��p���check  xK�M��
{�� ,���� CM�K �
�� ;�Q�� {��L$M� ��d �= �L�%�� Y��4�5��D�$/ �GJ g .  

 ���# '��K�����  
+�� ��9�:� x�� {�� ,���� ��K �
�� �� a���)��9�:�� x� � �9��� "�L!� "� j�� .(k�S��7 ��9�:�� x� '�, �GJ� g
 ��$L# aQ+�check .k�S��7 ��9�:�� x� "�K � �GJ� ��$L# � O�� .��%�5� ��$L# ����� �L%�� ���# "� �4&: 
��� gcheck  N$#

�4&��� . ��$L# aQ+��check �� ��$L# D$Q7 �GJ��p��!� lK�M� ���$� ��K � g�= g.��%�5 . �L%�� ���# �4&: a��´ ��K g���¨� 	
� ��
� aK��� �= _���� '����� ��%K g�= g�K��# �%K�A@ ������� 
�+�� �L�&K� ��9�:�� x��,���� ��$LM . ��$L# '����check  D:�, �GJ ��`�:

��`�: .��%�5�� ��$L#.  
 ��$L# 3�4�5� 'Jcheck kmb� g�¹/�� �%K�A@��B ������ �A� U�&K g���5� N$# �1�d 
+�� �# p��b�5� "� ,���� g.  

 �+�,� � # 	]���� "45 o���j� q��# ' ���%�� |��G�� a�	y�Y�� "check :����4Y8J& oZ� o/F�%���� 6s0.  

.�¥b�: 

 MyPort1.check(receive(5)); // Checks for an integer message of value 5. 
 
 MyPort2.check(getcall(MyProc:{5, MyVar}) from MyPartner); 
 // Checks for a call of MyProc at port MyPort2 from MyPartner 
 
 MyPort2.check(getreply(MyProc:{5, MyVar} value 20)); 
 // Checks for a reply from procedure MyProc at MyPort2 where the returned value is 20 and 
 // the values of the two out or inout parameters are 5 and the value of MyVar. 
 
 MyPort2.check(catch(MyProc, MyTemplate(5, MyVar))); 
 
 MyPort2.check(getreply(MyProc1:{?, MyVar} value *) -> value MyReturnValue param(MyPar1,-)); 
 
 MyPort.check(getcall(MyProc:{5, MyVar}) from MyPartner -> param (MyPar1Var, MyPar2Var)); 
 
 MyPort.check(getcall(MyProc:{5, MyVar}) -> sender MySenderVar); 

1.4.23   ����Check any  
 ��$L# �L&�check k�¹�n '= "� ,���� ��l}�� �L1�d �u j�� a��� 
+�� ��9�:� x� � ���M!� �9��K . �L&�� ��$L#check any 

 C+$�� C$5�� C@ ���L���@)�� "� �m���� ���P �P�� sJ P (;�n 3�4�5�@ 3�4�5�@ a5�!� �����5�� g >� q��4��� p�` .�����
 ;�nfrom . ���P ���� 
7��� ��$L# ,��� g�A$sender 
+�L$� p��`J N$# �L1�d� ���5� N$# �L1�d a�� ^�+� "� a, "� V$�4!� .

 ��$L# D:�, �GJ�check � "� a, N$# 3p����N9� gV$�� 
+�! a�� ��9�:� ^�+  p��`J N$# �1�d ��9�:� x�@ �%$M�!� ����$M!�
K���T�@ ��$LM� �o���, ��M� g�= g�check .kmbL7 D&�� V$�� 
+�! p��`J N$# �L1�d� ���5� N$# �L1�d a�� ��9�:� ^�+� D:�, �GJ g

�S��7g  �����5� 8}��K� ��$L# �A5��@ a5�� ����$M�check[K gp��`J N$# �1�d a�� ��9�:� x� � p��b�5�� �= ���� �= p���� a5�� ��M.  
�+�,� �  D����� RGB �A����� ��#����� )�)+�Y� "45u /H�� ���YD -�. qS�& 80) ���%. a�	y�Y�B ���{;B ���check  ���%. F#receive o

89#:  
 MyPort.check(receive) -> sender Mysender. 

.�¥b�:  
 MyPort.check; 
 
 MyPort.check(from MyPartner); 
 
 MyPort.check(-> sender MySenderVar); 
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2.4.23  Check on any port  
 �check = N$#+�� � ��P��+!� �L$��� 34�5� g
any port . ��$L# ���P ��check  a�� ��9�:� ^�+� "� ,���� ��K gl}�� '��

 � ��� �L, �A$�� 
7��!1.4.23.  

.�¥b�:  
 any port.check; 

5.23  �1���� �-��� : ;)<���  

0.5.23  ����  
 ���$L# 'JTTCN-3 8� �A$�� 
7���� p��`J N$# �L1�d� ���5� N$# �L1�d 
7��� � ����$�:  
•  clear :�a��� 
+�� ��9�:� x� ��K��� aK�� 

•  start :�
+�!� �# .��%�5�� .�5�J ���$L# ��Pm� �%�� a��� 
+�� ��9�:� x� ��K��� aK�� 

•  stop :� ���$LM@ �L&� �� .�5�J \Lr� >� 3p����� .��%�5�
+� 

•  halt: \Lr �� O�n��� 
+�!� �# .�5�J ���$L#  >� 3§���$� .��%�5� ���$LM@ �L&�a1�5�/��p�:/����/ ��p��b�5�
�:� x� a�� OK` ��$L# p��= M@ 
+�!� ��9halt .kmM7 O��`�!� a��!� ���M� "�6� ��9�:�� x� �.  

1.5.23  ����Clear port  
 ��$L# aK��clear �� 
+�! a��� ��9�:� x� ��K��� .lw�� �= ��$LM�� 	
u '��K "� gk�S��7 
È+�!� ��9�:�� x� '�, �GJ�.  

.�¥b�:  
 MyPort.clear; // clears port MyPort 

2.5.23    ����Clear port  
 �GJ[# ab� .��%�5� ���$LM� �L&K {:= N$# 
+�� ^\�receive ggetcall  ��� gF�G sJ ��� ��$L#start  a����� ��9�:�� x�

NL&� 
+�! �� � =�K�
+�!� -# �,��$� i�L�5 . �GJ�[#\�$LM@ �L&�� 
+�!� ^ ab� ���$L# 'f7 g.�5�J ���send gcall graise  ���
k�hK= �e1���@ �L&K gF�G sJ 
+�!� �#.  

.�¥b�:  
 MyPort.start; // starts MyPort 

 >�? =�� gU�}���@�# �P��� '��� 
7���'��� 0$£ �� . ��$L# U�&��start port §@ ��MK 8�� �+d��� lS 
7��� >�? ����J �A5��@ ��
a��� ��9�:� x� � O�9��!� a1�5���.  

3.5.23   ����Start port  
 �GJ[#\�K {:= N$# 
+�� ^ ab� .��%�5� ���$LM@ �L&receive �getcall ��$L# U�&� gstop �� xd��NL&� 
+�� �# i�L�5 . �GJ�

[#\�L&K {:= N$# 
+�!� ^ 
+�� 'f7 g.�5�J ���$LM@ �stop ab� ���$L# p���@ �L&K � raise �call �send F�G sJ ���.  

 .�¥b!�1:  
 MyPort.stop; // stops MyPort 
 

�+�,�  �  ���%. 8J& �$W+��� 6�JA�Y�� ����%. F�n �� /H��� 	�. ��%�Y�� ". R&���� ��stop /H��� 8���2 R&�2 8J& 8#�4��B r)12.  

 .�¥b!�2:  
 MyPort.receive (MyTemplate1) -> value RecPDU; 
             // the received value is decoded, matched against 
             // MyTemplate1 and the matching value is stored 
             // in the variable RecPDU 
 MyPort.stop;       // No receiving operation defined following the stop 
             // operation is executed (unless the port is restarted  
             // by a subsequent start operation) 
 MyPort.receive (MyTemplate2); // This operation does not match and will block (assuming  
             // that no default is activated) 
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4.5.23   ����halt port 

 ab� .��%�5� ���$L# 
+�� �  �GJreceive gtrigger ggetcallL# �L&� � g ��$halt � ���$LM� a1�5�� W�o���@ .��%�5
�:� x� a�� p��`J p�: ����#� ��$L# p��= M@ 
+�!� ��9halt 
+�!� F�G �# ., *�� p��`J p�: ����#� a1�5� 'J x� � D:�

 ��$L# a�d ��9�:��halt .��%�5�� ���$L# >� �e���M� "�6 .M@ 
+�!� �  �GJ�� g.�5�J ���$L �L&K  
+��halt n��� ���$L# p���@ O�
 ab� .�5�Jsend gcall graiseF�G sJ ��� g . ���$LM� '��K ��halt 	��9�:� x� �= 
+�!� ���P N$# lw�� �=.  


� �+�,1  � ���%. F>2 halt ���%��� Z)12 �#	�. 8JA�;# D����� R\ ' 80	# +0E 	�B qY�� /H�� . �A�+KB qY���� 8J& 80�	�� �e��# "45�
��)�. .R&�2 ���j �¤$�4# /H��� ���
 ��42 oqY���� IB�;�� D������ R\ ' 80�	�� F�n �e��# 	�B�.  


� �+�,2  �  ���%. b�)� ^ �O�stop ��# /H�# -�. /H������� R\ ' 80�	�� F�n 8J& R&� ����%�B |%;� � oqY���� IB�Y D ��$��� 6�JA�Y
 (+z�J#)D������ R\ �%& P� qY���� 8A�� oZ�.(  


� �+�,3  �  ���%. �D+
 �O�start  ���] �O� �# ". +���� ��B D������ R\ ' R&��# /H�# -�. /H�� ���%. b�)� 	�B �� 8J& ��\� 	&
halt ��/H .qY���� �>�� 8�c2�.  


� �+�,4 �  ���%. D+�clear � 	& ���] �O� �# ". +���� ��B D������ R\ ' 80�	�� F�n R&��# /H�# -�. /H�� b�)� 	�B �� 8J& ��\
 ���%.halt /H�� .D������ R\ �%& 	�. qY���� �>�� F>2�.  

.�¥b�:  
 MyPort.halt;        // No sending allowed on Myport from this moment on; 
              // processing of messages in the queue still possible. 
 MyPort.receive (MyTemplate1);  // If a message was already in the queue before the halt 
              // operation and it matches MyTemplate1, it is processed; 
              // otherwise the receive operation blocks. 

6.23   ��./���any and all �-��� #�  
�� "45  ��
��H�� ��%�4�� a	y�;2any �all  6�	e� ' )D� �%] ���G2�� 8�4�2 ����%. F#18.  

 	
���Z.140/18  Any 
All M%�;� E�  

����L U����  1�V� 

 any all  

receive, trigger, getcall, getreply, catch, check) q��   any port.receive 

connect/map    

start, stop, clear, halt  q�� all port.start 

24  ���� ���	
�  

0.24  ����  
 �#KTTCN-3 k��# Dd�� ���$L# "� .� ���$LM�� 	
� 34�&� '= "�6�� x1�|�� O��B �������� altsteps OP� ����.  

 ��9�� OP� a, '= R��+KTTCN-3  ¿+�� ���d�� "# �e�7 "$MK @running-timers list �timeout-list  >�? �L1�d g�= g�© �����
.�e�J �u *�� ���d�!� >�? �L1�d� 
+�� *�� ���d�!� .����� 
�+�� �# �
�= *�� ��A%$�� "� p�` .�e�E� �1��d '������B � . �L1�d C��

�= ��9�� OP� Dd�� =@ �GJ .�e�E= ae�= �= xd�� � ��$L# 
+�� �timeout.  

� �+�,1 � ���&1# /�H�2 	�A2 �� ��#�{H# qS��& �7 6�{#� �%S�&� /�H�2 ���&1# �%S�& �� .:�>�� a�	y�Y� "45�  89# r+0� ���K�# ����B

 6�{#� ��	
� P� O�H��� ©�
 o�.�%U:s9# o�KY��B 	�A# ��6�{#�� ��	
� ��	
 i�2+2 o.  

� �+�,2 � �\�0 /�H�2 ���&1# �%S�& D�J�0� ��4# 84� �� p+�H�o b	B ������ a�A2 f�+y�� 6�{#� �%S�&�/ ���&1� 6�{#� ��	
�� �&1# R&�

+T���# ��4# �! R�+�2 ' ����#.  
 Dd�� 8e��K ���#)k����e+� �$K@ t�P= �#�L� �A%� ���M� a�d O�n���(�= �
�� ��9�!� OP� .�e�J �L1�d � .�e�E� tP >I�K g "$#

Dd�!� �e�7 .k���7 VQ: lS Dd�!� ���K� . �e�7 "$#= *�� ��9�� OP�� .�e�E� �L1�d � CM� Dd�! V%7 P�� a�� �e9K '= "�6�
��d�T� "� Dd� �= � Dd�!�.  

[�N}$ k��������= O
+�!� ���d�!� >�? k���LI '��!� xd��K ���# �P��� �=.  
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���Z.140/19   N�O� /����2 4�2 ����5 6&70TTCN-3  

CMN� "����L 

���� :����
� ����� �� ������
� ����� 

�&1# �	B�:� start 

:��&1# R&�� stop 

b�>A��� �&� �+&� read 

�� "# 	]�2/H�� �&1�� running 

6�{#� �	
 timeout 

1.24   ��&�Start timer  
��$L# 34�&� start timer ���� Dd�!� =�K '= ��`� N$# .��
�+ . ��#= Dd�� ��d '����float lS  ����5) �= "� -,= g�=

 �K��&�� 0.0 ( 
�+���� ���d�� �L1�d sJ { � ^�hK gDd�� =�K ���#�) OP�����M!� ��9�!�.(  

.�¥b�:  
 
 MyTimer1.start;    // MyTimer1 is started with the default duration  
 MyTimer2.start(20E-3); // MyTimer2 is started with a duration of 20 ms 
  
 // Elements of timer arrays may also be started in a loop, for example 
 timer t_Mytimer [5]; 
 var float v_timerValues [5]; 
 
 for (var integer i := 0; i<=4; i:=i+1) 
   { v_timerValues [i] := 1.0 } 
 
 for (var integer i := 0; i<=4; i:=i+1) 
   {t_Mytimer [i].start ( v_timerValues [i])} 

���@ O� �7��� � �GJ �K���� Dd�� �L�d �L$M� 34�&�Dd�!� 'm#J � O�� U�}���@ �L�d a��´ � ��S� ���� D:�, �GJ �= gU�} . �#�
 _�¨� 0@�A!� N$# V%7 OK�� �L�%�� 0�A�� gDd�� O� a��´ ���$L# �= g34�&� gDd�L$�start  gO� �� � gDd�!� �
u �%P�

U�}���@ O�.  
 Dd�� �L�%@ Dd�� p@ �MK0.0 e6 Dd�!� '=k���7 a .kmb� g���$5 Dd�� �L�%@ Dd�� p@� �L�d '�� �= gl�M� �o��: 8� Dd�!� �L�d '��� g


�+���� Dd� � �A� U�&K gO�� Dd��.  
�� �L�d "� Dd�!� ����%�� 
+float  �+�)0.0 (N�dT� ¨� ¯P O!� �L$M� 	��%� �
��.  

 ��$L# 0��A� "�6start �7 '��K g
�+�� Dd�� N$#	§@ �#=� xd�� d Dd�!� �e .[K�.�e�E� �L1�d "� .�e�J �L1�d � a�� �= .��.  

2.24   ��&�Stop timer  
 ��$L# 34�&�stop 
+�� ���d�� �L1�d "� {����E� 
+�K Dd�� xd�� .� VQ: lS xd��� Dd�� ���K� �L�d N$# {1�h%:� Dd� V�hK

float  �+�)0.0.(  
 8� VQ: lS Dd�� xd� 'J�u lw�� �= ��`� 3# "� �S���@ g�¨�� ��$L# . �L1�d � Dd�!� �
u a�� ����J 8e��� Dd�� xd� U�&K�

.�e�E� ."�6�  ��P��+!� �L$��� 3�4�5�all !� OP� � ��1�!� ���d�!� >�? xd�� ��$L# �e�7 D�$/ *�� ��9�stop.  

.�¥b�:  
 
 MyTimer1.stop;   // stops MyTimer1  
 all timer.stop;  // stops all running timers 
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3.24   ��&�Read timer  
 ��$L# 34�&�read Nh%:� �
�� Dd��� �����5� ��� Dd�!� =@ '= 
�� .�� V< "� O��M!� �L�%�� '��float.  

.�¥b�:  
 var float Myvar;  
 MyVar:= MyTimer1.read; // assign to MyVar the time that has elapsed since MyTimer1 was started 
 

 ��$L# 0��A� �#read #L1�d � ��K � Dd�� N$# g�= gV�Q: lS Dd�� N$ �L�d �MK gO
+�� ���d�� �float  �+�)0.0.(  

4.24   ��&�Running timer  
 ��$L# 34�&�running  '�, �GJ �� ,��$�!�k���`�� Dd�  ���d�� �L1�d � � 3= ���M� ��9�� OP�� 
+��) �= ae6 �� =@ {:= g�=

Kxd�� .( �L�d ��$LM�� �M��true `�� Dd�!� '�, �GJ �M� �J� g�L1�%�� � k���false.  

.�¥b�:  
 if (MyTimer1.running) { … } 

5.24   ��&�Timeout  
 ��$L# �L&�timeout � "� ,����@ �e�7 D�$/ OP� ��� �= ������ '��! ��9�� OP� � g���d�!� >�? �= gDd�� ��Pm� p�e�:

.�e�J ��$L# .  
 ��$L# ¾�M� ���#timeoutg ��� gDd�� �5� �,G �GJ k�%�/ .�e�E� �1��d "# �����  ��9�� #��%�TTCN-3 . tP ���� '�, �GJ�

 F�G .��K gDd�!� �5� >� 3p���K .�e�Jd "� t¨� ��$L# �o��� g.�e�E� �L1�timeout .��  34�&Ktimeout  l�M� �
booleanK '= "�6 "��� g '��@ � aK@ K��� 34�&alt ��$5 x�� � 	��+H '���, �= .¨� �� ��$L# -�M� gOl�T� ���
timeout  '���� k������alt @� g5 ���� �$# {� g�= gV%7 P�� aK@ >� Dd�� .�e�E �$&�� ��9�:�� N$# O�%!� �7�K _����

)���d��.(  

 .�¥b!�1:  
 
 MyTimer1.timeout; // checks for the timeout of the previously started timer MyTimer1 

 ��P��+!� �L$��� �o��any  ��$L# >� ��4�&!�timeout )k�@ N\L&� Dd�� "� �P��� (�S��7 .�e�E� �L1�d "�� � �GJ.  

 .�¥b!�2:  
 
 any timer.timeout; // checks for the timeout of any previously started timer 

6.24   ��./��� 0$��any 'all ���5=� #�  
'= "�6  ��P��+!� ��L$��� 34�&�any �all >�  .��� � ��� �L, Dd�� ���$L#20.  

 	
���Z.140/20  any 
all /���O� E�  

����L  U���� 1�V� 

 any all  

start    

stop  q�� all timer.stop 

read    

running q��  if (any timer.running) {…} 

timeout q��  any timer.timeout 
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25   ��	
�Test verdict  

0.25  ����  
 ���$L# �L&�Verdict k����P= a�%�&�� a5�� '=  *�$L# 3�4�5�@setverdict �getverdict _����� N$# .'���$LM�� 34�&�� 

� O��B �������� � V%7altsteps x1�|��.  

 	
���Z.140/21   P���Q� R*S /����2 4�2 ����5 6&70TTCN-3  

$�9�7� 4� "����L 

���� :����
� ����� �� ������
� ����� 

%4
 �J��:�:���_ setverdict 

��_ q4
 -�. 8G
� getverdict 

8$�� {L�¬ V�Q: a��Q�� ������ '��� a, ¿+�� .{%$� Dd� ������ '��� a�� 0$£ p8n �� 8$�� ��¨�� . ��¨� >���� 34�&K�
 ������ '��� a, � ���+��) � g�=MTC  a, ��PTC.(  

1.25  >%? ��	�(� ;)@  
E�@ `�K gF�G sJ �7�I�!� ������� 3�9: �A5��@ .������ 0�A�&� 8!�# ��B ������ ��P��� 
�+���� ������ '��� a, 8e�K ���# ") g�=

MTC  a,�PTC .(� ��¨� �
�� ���$L# sJ G�+��� {��6 getverdict �setverdict .
� �L�d ��M�� ������ �A5��@ ��¨� �
� �# ��B
�+���� p�e�: . ¿+� � �GJ� ������ p�` � �P��� 1�M�� ��¨�)kmb�l}�! q�� g({���&� ���7 g.  

  

  
 "*���Z.140/14  T�*SU� �+ ��1'�� -�.�!  

 �+�,� �  )	m �TTCN-3 ����£� Z)12 ��� ����H�� )+U D�J�0�� ���_ a�4
� L�� .8A�;# �ª -�. ����£� �/7 /H�2�.  

2.25  �5���� ����)�� .���5' ;)@ ;5  

0.2.25  ����  
 '= "�6�+$�� ��d jÏ ��¨ '��K :pass �fail � inconc� none�error O��L!� ��%�� g�= g� verdicttype   

) �9:�1.6.(  
�+�,�  �  �2inconc :�%4
 �S�, ��.  

 ��$L# 34�&�setverdict  ��d >� V%7pass �fail � inconc�none.  

 .�¥b!�1:  
 setverdict(pass); 
 setverdict(inconc); 

$�� ��¨� �L�d �����5� "�6 ��$L# 3�4�5�@ 8getverdict.  

 .�¥b!�2:  
 MyResult := getverdict; // Where MyResult is a variable of type verdicttype 

[K ���#[K g������ '��� 0�A�&P p8n 0$4 �L�d N$# V�h[K� 8$�� {L�none.  

 

��� ����	
�� ��
 ��� ��� ������

������ �  
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 8$� ��P �L�d l�}� �#) g�= ��$L# 3�4�5�@setverdict( .��� � O������ ��d�+�� �@����� #��d l�}��� �
� lw�� >��K g22 .[K���� "
k���LI ��B ������ ��P � �#������� '��� p�e�: . .��� � O������ ��d�+�� �@����� #��d 	
� ���Lh�� ��$LM�� lw�� >��K�22.  

 	
���Z.140/22  *�� �2���R*V�� ����W�� �+��  

4c ����c� ������ 
=&=6 4� \��a ���M 

pass inconc fail none 

none pass inconc fail none 

pass pass inconc fail pass 

inconc inconc inconc fail inconc 

fail fail fail fail fail 

 .�¥b!�3:  
  : 
 setverdict(pass); // the local verdict is set to pass 
  : 
 setverdict(fail); // until this line is executed, which will result in the value  
  :       // of the local verdict being overwritten to fail  
  :       // When the ptc terminates the test case verdict is set to fail 

1.2.25  ��� ���  
 ��P 'Jerror  ��B ������ �A� '= N$# .�� {MhK ������� 3�9: '= � ��� ��)
�+���� Dd� g�= (tP d .��   ��$L# {Mh�

setverdict  ��$L# 	�M� ��getverdict .%� "�6 �� ��P a��o�� '= ��~ ��P �L�error . ��P '= �
� �MK�error 
��: '��K '= "�6������ ��$LM� V%7 �o  ��Bexecute.  

26  ����� ��
��  
 "�6 g������� ���P �M@ � ��@ �A5 '��K '=)����@ �A5= (� SUT k��eK@ �7��M� lS �= ��1�S )kmb�O���E� ��@ �A5 g ( "�6 "���

 �P ����h�� "� '��K '=SUT  .�L#T� �M@ 
�+�� N$#)kmb�������� 3�9: sJ ���5� .�5�J g .(k�hK=�6 g .�L#T� �M@ '��� '= "�
 �����m� "K
+�!� C+|�!� "� �@�$A�)kmb��7� O���¨� �`�� ab� �����m� ��¹���� i�I�T� l�}�� gF�G sJ ��� ���²� �K
}��� ��A$.(  

 sJ ��� ��L$M�� �AL�� �$&$5 ��l}��� ��7�P a5m5 3�4�5� g�= g�$&$5 l�M�, ��$A!� aLM�� x�� "�6 ��@ �L&K� gF�G
F�G M@ a&$&�.  
.�¥b�:  

 var charstring myString:= " now." 
 action("Send MyTemplate on lower PCO" & myString); // Informal description of the 
                     // external action 

= ��K �! �+���� `�� � �A5��@ �SUT {&+: ��$A!� aLM$� 8 � lS x�� V%7 gaLM�� �
� p��.  
� ��`��� .�L#= 3�4�5� "�6� x1�|�� O��B �������� altsteps È���OP� �.  

27  ���� ��� ��  

0.27  ����  
[�\�M��
�+�� OP��� ��� p�` �KK �L��@ OP��� xK��M� p�` � O��B �������� ^ .!� ��l}�!� >�? ���\�M �7)[� 'J�` ( ������ p�` �

� g�= g���� ������� F�
� ��$5 xK�M� � D�4�5� �GJ ��L$M� �A5��@ ��B ������ sJ OP��  �#KTTCN-3  �T ��!�M�� ��l}�!�
i�:.  

[K g��B ������ a, �K�@ �������� a��Q� V�I ��M .�� ��:��!� >�? '= �
� �MK�d *�� 
7��! ���$L# �© D��create �connect  �
 ���� ������� xd�� ���# ��l�� ½ d 0@�5 ��B ������)K�� ���� �����m� ��1�� lS 8� gº "��.(  
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1.27  A>%? ����	�(� ����  
 U$AK '��@ 3�4�5�@ ��B ������execute . g��B ������ 
�+��� �o��:� p��5 ��B ������ ��P ��MKnone  �=pass �= inconc  �=
fail  �=error ���M!� "� K�! l}�! q�£ '= "�6�.  
k�K����� '��@ �L&K gexecute E�@ Dd�� O� �A5��@ ��B ������ N$# ^��n) �9:�5.27.(  

.�¥b�:  
 
 execute(MyTestCase1());         // executes MyTestCase1, without storing the 
                 // returned test verdict and without time 
                 // supervision 
 
 MyVerdict := execute(MyTestCase2());  // executes MyTestCase2 and stores the resulting 
                 // verdict in variable MyVerdict 
 
 MyVerdict := execute(MyTestCase3(),5E-3); // executes MyTestCase3 and stores the resulting 
                 // verdict in variable MyVerdict. If the test case 
                 // does not terminate within 5ms, MyVerdict will 
                 // get the value 'error' 

2.27  A>%? ����	�(� 6�B7  
� >� ��B ������ 8e��K p�e�:MTC .� �#� p�e�:MTC )k���LI �P��� �=([� g 3�9: �A5��@ O
+�!� �K����!� ������� ��:��� >�? .��

�������.  

� �+�,1 �  F�n R&�� �Y�;d� ���£� ��PTCs ()	_ (�)� �7o 	# fD�0 �7 �����B���\���� �/7 r.  

[Kk�%�/ �+$�� ������ ��:��! ��1�e��� ��$�� 3��PT� z�5= N$# ��B ������ 81�e��� ��¨� U&� \�M!� #��%$� � �7  
�&%�� 25 .�� '��� �= g{&+�@ xd��K �= {&+: ������� '��� 8e�K ���# 81�e��� 8$�� {L�P ������ '��! 8$M+�� 8$�� ��¨� ���K� ����

������� 3�9: �A5��@ �= ��~.  

� �+�,2 � �4
� ��;j �*+j� Q�+��� i���� +0���� R&���� ����� D�J�0� a� PTCs "%>� �� ��J�� oMTC  F�n ��PTCs  �H&�2 	&
) ���B �KY��Bdone  ��killed.(  

3.27  A>%? ����	�(� ���� : ;)<���  
 C���� � �7�M!� N$# O���%!� g¢��:�@ ��:��@ 3�4�5� "�611 �12 {@ 
+�� �
�� U������ ab� p��n= K��� OP�� ������ p�` � g

���� ������� ��
+�K '= 8}��K *�� ���!� �# �= O���� ���������.  

.�¥b�:  
 
 module MyTestSuite () { 
   : 
  control { 
    : 
   // Do this test 10 times  
   count:=0; 
   while (count < 10)  
   { execute (MySimpleTestCase1()); 
    count := count+1; 
   } 
  } 
 } 

OP��� ��� � {@ �e9� �
�� 8M@����� U������@ gU�}���@ g
+�� O���� ��������� 'f7 g�B�@ ��:��@ 34�&� � �GJ.  
�+�,�  � R��u /�H�2 i�2+2 D���0� (�)[� �� 8%��;%�� |%;�� i�����B i�2+��� 87���2 �� "45 ���)[� ��B �� ����4#� �/7 9�;� �.  

 O��B �������� 
�+�� � ����$� O��B �������� ������ 3#� ������ 3�4�5� "�6�) �9:�4.27.(  

4.27  A>%? ����	�(� ���(�  
� �+$�� Z�/ `�� TTCN-3 O��B �������� ������ 3#� ������ .kmbL7 �= ������ 3M�� ������ ��:��@ ��l�M� 3�4�5� "�6 g

+�� O��B �������� .4�5� g>�A��@ g�
� aLQK� �L�d �M� x1�|� 3�boolean.  
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 .�¥b!�1:  
 
 module MyTestSuite () { 
   : 
  control { 
    : 
   if (MySelectionExpression1()) { 
    execute(MySimpleTestCase1()); 
    execute(MySimpleTestCase2()); 
    execute(MySimpleTestCase3()); 
   } 
   if (MySelectionExpression2()) { 
    execute(MySimpleTestCase4()); 
    execute(MySimpleTestCase5()); 
    execute(MySimpleTestCase6()); 
   } 
    : 
  } 
 } 
 

�+�|� � �eM? 8� O���, O��B �������� 
�+��� X��= �%K�/�g OP� ��� "� �+�|��� 
�+���.  

 .�¥b!�2:  
 
 function MyTestCaseGroup1() 
 { execute(MySimpleTestCase1()); 
  execute(MySimpleTestCase2()); 
  execute(MySimpleTestCase3()); 
 } 
 function MyTestCaseGroup2() 
 { execute(MySimpleTestCase4()); 
  execute(MySimpleTestCase5()); 
  execute(MySimpleTestCase6()); 
 } 
  : 
 control 
 { if (MySelectionExpression1()) { MyTestCaseGroup1(); } 
  if (MySelectionExpression2()) { MyTestCaseGroup2(); } 
   : 
 } 

k��9:� �d �MK ��B ������ 'T VL�� O�P� �Lverdicttypek�hK= "�L!� "� g  N$# L�MK ��B ������ 
�+�� U���� � ������ ¢��:
��B ������ . 3�4�5��verdicttype TTCN-3 O��B �������� ������ X��= �%K�/ ��.  

 .�¥b!�3:  
 if ( execute (MySimpleTestCase()) == pass ) 
       { execute (MyGoOnTestCase()) } 
 else  
       { execute (MyErrorRecoveryTestCase()) }; 

5.27  ;)<��� : ���5=� ��./���  
��B ������ 
�+�� N$# ^��n¤� ���d�� 3�4�5� "�6 .�@ �
� ��K� '��@ � �K�� .�e�J 3�4�5execute .�GJ� �{��K �  � ���� �������

�������� ������� 3�9: 8e�K� �A� ��P ���� ������� 
�+�� �o��: '��� g	
� O!� ���� . ������ N$# ^��n¤� 34�&!� Dd�!� '��K�
 �� ��BE� �= p�$� Y��� �� 3�9: Dd��{�# 'm#.  

 .�¥b!�1:  
 MyReturnVal := execute (MyTestCase(), 7E-3); 
 // Where the return verdict will be error if MyTestCase does not complete execution 
 // within 7 ms 

k�hK= 34�&� '= "�6 ��B ������ 
�+�� � ����$� �P��� Dd�� ���$L#.  

 .�¥b!�2:  
 
 // Example of the use of the running timer operation  
 while (T1.running or x<10) // Where T1 is a previously started timer 
 { execute(MyTestCase()); 
  x := x+1; 
 } 
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 // Example of the use of the start and timeout operations  
 timer T1 := 1.0;  
  : 
 execute(MyTestCase1()); 
 T1.start; 
 T1.timeout; // Pause before executing the next test case 
 execute(MyTestCase2()); 

28  ���� ����  

0.28  ����  
 �}� ����# >� ��M: UP���� '= "�6TTCN-3  '��@ �A5��@with .[��\�M '���� l}�� U�,�� #��d ^with )��$M+�� ��M��� g�= (

�P q: �$&$&,.  
= �M@�= ������M��� "� i��::  
  =(  display : �L&K�O�� ]%� Z�&:�@ �%$M�� ��M: R�M@ �+���! 

�(  encode :�O�� l+Q� #��%� >`��H �L&K 

Y (  variant :�O�� l+Q� ��l}�! >`��H �L&K  
� (  extension :aLM�&! �7�M� ��M�� �+���H �L&K.  

1.28  ��
, C%�  
 �}� ����# >�L� '��K '= "�6TTCN-3  ��M:display kmb� g���M� �}� ����# R�# ��+�, K���.�` 0&: � g.  

�� ��M: R�M@ �%$M�� ���� ��M: �$&$5 `�� ]%� 0&)�%@�A� ( � .�`ITU-T Z.141 [1].  
R�M@ �%$M�� ���� ��M: �$&$5 `��  � c��@ ]%� 0&�� ��M:ITU-T Z.142 [2]. 

 ��M: aLM�&� ^\�M[K '= "�6display X��=.  
,��+�  � W+��� ������ �� iJ;B�{%.) «
 "45 � �� ���)� LB ������ �/7 �;H2 R��¡ �� "45 o��D���# �;�� 8%��;� �$.  

2.28  ;5 ����  

0.2.28  ����  
[�\�M�� CM� z��%�� �L�d l+Q��� #��d ^ -# a5��� �+Q�� F�G sJ �port ��%�&!� ����nE� l+Q� ��+�,� �������$ . X� `�K ��

TTCN-3 U�}���@ l+Q� ���~ .�L�$M� �= l+Q��� #��d '= �
� �MK� ��`��� �%K�A@ �7\�M� l+Q��� �� TTCN-3.  
 �TTCN-3# l+Q� #��d �� '= "�6 g ��M: 3�4�5�@ ���� �= ���encode �variant.  

1.2.28   
���Encode  
 DM: �L&Kencode � l+Q� O#�d UP���@ xK�M�� l+Q� {�`�� �= ��M`�TTCN-3.  

[� *�� �%K�A�� 'J\�M ��$M+�� l+Q��� #��d �© ^)kmb�F�G sJ ��� x1�|�� �b: g (������� 	
� X� Y��� 8� . ���M� #��d "�� � �GJ�
���+�� 
�+���� N$# L�MK l+Q��� 'f7 g��M`�� .  
K�A@ l+Q��� ��M: 34�&� g���¨� �9M� ��% ������� .N$#T� X��&!� '��K� O��� �� _���� X��&!� '��K� g�$��, OP� �� X��&!�� g

��T� xK�M� �= ���7 V< ��:  
  =(  module : ;�<= F�G � �H gOP��� � �7�M!� ;�<T� >�? N$# l+Q��� 0�A�KTTCN-3 )����� ;�<=(� 

�(  group : xK��M� O��� N$# l+Q��� 0�A�K�aLM�&! �7�M� V< 

Y(  type  �=definition :�aLM�&! ^�M� xK�M� �= V< N$# l+Q��� 0�A�K  
� (  field : � .�B N$# l+Q��� 0�A�Krecord  �=set  �=template.  

   



122  �������  (2006/03)  ITU-T Z.143 

.�¥b�:  
 
 module MyTTCNmodule  
 { : 
  import from MySecondModule { 
   type MyRecord 
  } 
  with { encode "MyRule 1" } // Instances of MyRecord will be encoded according to MyRule 1 
      
  :  
  type charstring MyType; // Normally encoded according to the 'Global encoding rule 
  :  
  group MyRecords  
  {  : 
   type record MyPDU1 
   {  
    integer field1,    // field1 will be encoded according to 'Rule 3 
    boolean field2,   // fild2 will be encoded according to 'Rule 3' 
    Mytype  field3  // field3 will be encoded according to 'Rule 2 
   } 
   with { encode (field1, field2) "Rule 3" } 
   : 
  } 
  with { encode "Rule 2" } 
    
 } 
 with { encode "Global encoding rule" } 

2.2.28   
���Variant  
@ _�P �� l+Q� V�Ar ��%��� DM: 34�&K g{�mPJ "� k�variant . ��M: 'Jvariant �&@ X��T� ��M��� "# �+$�� 0$M�� �¦= U

 ��M�@ ��d "#encode . ��M�� ��&���@ g�
u�variant�A�� gJ ��d�7 �@��, #��d 0 ��7�I) �9:�1.5.28.(  

.�¥b�:  
 
 module MyTTCNmodule1  
 { : 
  type charstring MyType; // Normally encoded according to the 'Global encoding rule' 
  :  
  group MyRecords  
  {  : 
   type record MyPDU1 
   {  
    integer field1,   // field1 will be encoded according to 'Rule 2'  
            // using encoding variant 'length form 3' 
    Mytype field3    // field3 will be encoded according to 'Rule 2' 
            // using any possible length encoding format 
   } 
   with { variant (field1) "length form 3" } 
   : 
  } 
  with { encode "Rule 2" } 
    
 } 
 with { encode "Global encoding rule" } 

3.2.28  ���� !�"�  
J ��M: 8� ������� a5m&�� 'variant \�M�k�%�&� �7 )�K���M� ( �A�&@ ��5�5= ;�<T) �9:�1.2.E:(  

  =(  "8 bit" �"unsigned 8 bit" �M� ��#= �= ������ �L�d ������ ��K gO�M� ;�<=� ���� N$# 0�A�� ���# g
 N$# D�d �� �L, ��KM� >� ��P���!� ������8  ���@)O�P� ��K�@ (3�9��� �. 

�(  "16 bit" �"unsigned 16 bit"  �= ������ �L�d ������ ��K gO�M� ;�<=� ���� N$# 0�A�� ���# g�M�
������ ��#=  N$# D�d �� �L, ��KM� >� ��P���!�16  ��@)'���K�@ (3�9��� �. 

Y(  "32 bit" �"unsigned 32 bit"  �= ������ �L�d ������ ��K gO�M� ;�<=� ���� N$# 0�A�� ���# g�M�
 N$# D�d �� �L, ��KM� >� ��P���!� ������ ��#=32  ��@)���K�@ >@�= (3�9��� �.  

�  (  "64 bit" �"unsigned 64 bit"  �= ������ �L�d ������ ��K gO�M� ;�<=� ���� N$# 0�A�� ���# g�M�
 N$# D�d �� �L, ��KM� >� ��P���!� ������ ��#=64  ��@)8 ���K�@ (3�9��� �.  
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� (  "IEEE754 float","IEEE754 double"g "IEEE754 extended float"  g�M� 0�A�� ���#
< N$#[� g0�$/ VÈ+Q �L�%�� � ���M! k�%�/ ��l+Q� F�+[K�IEEE 754 )��� �9:��$����7��S�.(  

J ��M: 8� ������� a5m&�� 'variant \�M�k�%�&� �7 )�K���M� ( �charstring �universal charstring ) �9:�2.2.E:(  
  =(  "UTF-8" [� g��!�# ��  �$&$5 V< N$# 0�A�� ���# g�M� �+Q[K�F�+  k�%�/ k�K��7 �L�d �  a, l+Q� �UCS 

Transformation Format 8 (UTF-8)   0�$!� � ^\�[# �L,R "� ISO/IEC 10646 [10]. 

�(  "UCS-2" [� g��!�# ��  �$&$5 V< N$# 0�A�� ���# g�M�[K� �+QF�+ k�%�/ k�K��7 �L�d �  a, l+Q�  
 �UCS-2 coded representation form ) �9:�1.14  "�ISO/IEC 10646 [10].(  

Y (  "UTF-16" [� g��!�# ��  �$&$5 V< N$# 0�A�� ���# g�M�[K� �+QF�+ �  a, l+Q�  �L�d k�K��7   k�%�/ �UCS 

Transformation Format 16 (UTF-16)  0�$!� � ^\�[# �L,Q "� ISO/IEC 10646 [10].  
�  (  "8 bit" [� g��!�# ��  �$&$5 V< N$# 0�A�� ���# g�M�[K� �+Qk�K��7 �L�d �  a, l+Q� F�+ k�%�/  �+Q!� ]%�$�

 � �P �L,ISO/IEC 8859 ) l+Q�8 ���@.(  
 DM: 8� ������� �$&$&�� 'Jvariant [�\�Mk�%�&� ^ )����M� ( ����� ;�<T) �9:�3.2.E:(  

 =(  "IDL:fixed FORMAL/01-12-01 v.2.6"  ������#�@ �L�%�� ������ ��K gao5 V< N$# 0�A�K ���# g�MK
 ��@�w �A%�� �K�Q# �L�dIDL )��� �9:��$���7��S��.(  

 ��M: 3�4�5� "�6variant L$� O�� �b,= ���# O�+Q� ��M: >� U,�� �N$#T� X��& .kmbL7 U�&K guniversal 

charstring  DM: >� ��variant "UTF-8"  �9:� 8!�# l+Q� DM: �u OP� �2.12 ������� "� ITU-T Z.146 [6] 
"BER:1997"  �L�%$� �  a�� #��%� k��= �+Q� �$&$5 �UTF-8  �L�d �+Q� º �������UTF-8  #��d �M��� 	
�BER ��!�# �b,T�.  

4.2.28  �#�� $% 
�$&'(  
¨�� lS l+Q� #��d K� ��S�!� "� �e��J ��QK *�� �%K�A�� j+�@ OP��� "# 8`��� {��J O��n¤� a@�d ��� � 	
� �� _����@� �

�¨���� l+Q��� #��%�.  

3.28  .D.E ��
,  
 �}� ����M� '��K '= "�6TTCN-3  ��M:extension aLM�&!� ����.  

�+�,�  � W+��� ������ �� iJ;B�� "45 o��D���# �;�� 8%��;� �$ �� ��H��u ���S�B �7)D�� ���)� LB ������ �/7 �;H2 R��¡  «
 "45 �
�{%.).  

4.28  ��
�� ��F��  
 '��@ UP���K '= "�6with �}$� P�� ���M� ��M: >� .kmb� g�A5��@ �}� ����# "� �# ��M: UP��� '= "�L!� "�� sJ i�L�5�� g

�M� >� UP���� DM: '��@ � ��� V< ���B< xK '��@ >� UP���� �= �P� Vwith  �= �A�� ��9�� OP��group �}� ����M�.  

.�¥b�:  
 
 // MyPDU1 will be displayed as PDU  
 type record MyPDU1 { … } with { display "PDU"}   
 
 // MyPDU2 will be displayed as PDU with the application specific extension attribute MyRule  
 type record MyPDU2 { … } 
 with  
 { 
  display "PDU"; 
  extension "MyRule" 
 } 
 
 // The following group definition …  
 group MyPDUs { 
  type record MyPDU3 { … } 
  type record MyPDU4 { … } 
 } 
 with {display "PDU"} // All types of group MyPDUs will be displayed as PDU 
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 // is identical to  
 group MyPDUs { 
  type record MyPDU3 { … } with { display "PDU"} 
  type record MyPDU4 { … } with { display "PDU"} 
 } 
 

5.28  ��
�� �5���� ����)�� .���5  
 ��9�� OP� � DM: xK�M� a��o�KN$#= ��9�� � 3�# DM: xK�M� ��:� .[��\�M�d�7 �@��, #��d ^ ��M�� ��7�IJ �variant  �1.5.28.  

 .�¥b!�1:  
 
 type record MyRecordA 
 { 
  : 
 } with { encode "RuleA" } 
 
 // In the following, MyRecordA is encoded according to RuleA and not according to RuleB 
 type record MyRecordB 
 { 
   : 
  field MyRecordA 
 } with { encode "RuleB" } 
 

 '��@ 'Jwith  '���� ��9�� a��� i�I�!�with  a��o�K ��~with N�d= � Y���� . 0�A�K� '��@ 3�4�5� N$# k�hK= �
�with  >�
����� .O�P� xK��M�� >`��� >� ��d�7 �@��, V�Ar 34�&K ���# �K��M�� pmKJ 8}��K� . �@����� ���� ��M��� q�r '= 8� ���M�� O#�%���

k�%�/ ��d�+�� �ew�P U�����.  

 
 // Example of the use of the overwriting scheme of the with statement  
 group MyPDUs  
 { 
  type record MyPDU1 { … } 
  type record MyPDU2 { … } 
 
  group MySpecialPDUs  
  { 
   type record MyPDU3 { … } 
   type record MyPDU4 { … } 
  }  
  with {extension "MySpecialRule"} // MyPDU3 and MyPDU4 will have the application 
               // specific extension attribute MySpecialRule  
 } 
 with  
 { 
  display "PDU";   // All types of group MyPDUs will be displayed as PDU and 
  extension "MyRule"; // (if not overwritten) have the extension attribute MyRule 
 } 
 
 // is identical to …  
 group MyPDUs  
 { 
  type record MyPDU1 { … } with {display "PDU"; extension "MyRule" } 
  type record MyPDU2 { … } with {display "PDU"; extension "MyRule" } 
  group MySpecialPDUs { 
   type record MyPDU3 { … } with {display "PDU"; extension "MySpecialRule" } 
   type record MyPDU4 { … } with {display "PDU"; extension "MySpecialRule" } 
  } 
 } 

7 �@��, "�6 {�`�� 3�4�5�@ N$#= ��9�� �T ��= ��9�� � DM: xK�M�� ��d�override.  
 .�¥b!�2:  

 type record MyRecordA 
 { 
   : 
 } with { encode "RuleA" } 
 
 // In the following, MyRecordA is encoded according to RuleB  
 type record MyRecordB 
 { 
   : 
  fieldA MyRecordA  
 } with { encode override "RuleB" } 
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 {�`�� -�override �� DM: N$# R�+� '= N$# ��:� ����9�� >�? � �K���� ;�<T� >�?.  

1.5.28   
��)� ��*�+ �,��- .���*variant 	��+�/  
 DM: 'Jvariant  DM�@ k�L1�� 0$M�Kencode .� l+Q� l}�K � gl}�K '= "�6 l+Q� l}�� �L��@ ��M: >�L� ��d�7 �@��, '�variant .

�@����� #��d 0�A�� g�
u�  ��M: N$# ������� ��d�+��variant:  
•  [Kk��d�7 U��  DM:variant  DM: N$#variant  � �7�M!� O#�%$� �%�/ _�¨�5.28� 

•   DM: 'Jencodingk��d�7 U��K �
�� g  DM:encoding  � �7�M!� O#�%$� �%�/ _�¨�5.28k��d�7 U��K g k�hK=  DM:
variant � _�¨� DM: �7��K � g�= g�|���!variant  DM: ���K "��� gK`variant �VQ: lS _�¨� 

•   DM: 'Jencoding DM: l}K �
�� gencoding  � �7�M!� #��%$� �%�/ O����&� �}� ���M� _�¨�6.28k�hK= l}K g 
 DM:variant DM: �7��K � g�= g�|���!� _�¨� variant  DM: ���K "��� gK`variant VQ: lS _�¨�.  

.�¥b�:  
 
 module MyVariantEncodingModule { 
  : 
  type charstring MyCharString; // Normally encoded according to "Encoding 1" 
  :  
  group MyVariantsOne { 
   : 
   type record MyPDUone 
   {  
   integer field1, // field1 will be encoded according to "Encoding 2" only. 
      // "Encoding 2" overwrites "Encoding 1" and variant 'Variant 1' 
   Mytype field3     // field3 will be encoded according to "Encoding 1" with 
      // variant "Variant 1". 
   } 
   with { encoding (field1) "Encoding 2" } 
   : 
  } 
  with { variant "Variant 1" } 
 
  group MyVariantsTwo  
  {  : 
   type record MyPDUtwo 
   {  
   integer field1, // field1 will be encoded according to "Encoding 3" 
       // using encoding variant 'Variant 3' 
   Mytype field3  // field3 will be encoded according to "Encoding 3" 
       // using encoding variant "Variant 2" 
   } 
   with { variant (field1) "Variant 3" } 
   : 
  } 
  with { encode "Encoding 3"; variant 'Variant 2'} 
    
 } 
 with { encode "Encoding 1" } 

6.28  A>���+� ��� %G��
� ��
, ���  
{��M: >� �}� ���# ����&K g3�# a�Q@ .�l�5� �# ��M��� 	
� l�}� CM�K g���¨� �M@ ��kmb� g�}� ���# � OP� � V< R�# "�6 g

 	����#�@ OP��ASP 	����#�@ R�MK '= 8}��K ��P X��= OP� �A5��@ ����&K º gPDU .@ � ��M��� l�}�@ �L&K g���¨� 	
� �� '��
import.  

.�¥b�:  
 import from MyModule { 
  type MyType 
 } 
 with { display "ASP" }   // MyType will be displayed as ASP  
 
 import from MyModule { 
  group MyGroup 
 } 
 with { 
  display "PDU";  // By default all types will be displayed as PDU 
  extension "MyRule" 
 } 
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���� �A  

BNF ��	
�� ���� ����  

1.A  TTCN-3 BNF  

0.1.A  ����  
[K0�$!� �
� ^�M  ����� �$#� TTCN-3  3�4�5�@BNF  ��)NL&K�  ���BNF V%7.(  

1.1.A  �11.�� ;�� HG�� �ID�J  
 .��� ^�MK1.A ���� #��d K��� 34�&!� 8$K����� ���BNF  ��� TTCN-3  

 	
���Z.140/1.A   X�A&! ��B�Y H��&!  

::=  is defined to be 

abc xyz abc followed by xyz 

| alternative 

[abc] 0 or 1 instances of abc 

{abc} 0 or more instances of abc 

{abc}+ 1 or more instances of abc 

(...) textual grouping 

Abc the non-terminal symbol abc 

"abc" a terminal symbol abc 

2.1.A   K���L���� MN�  
 �}� ����,�� 8e��� g3�# a�Q@TTCN-3 )���$L#� ��:��@� ��:m#J� xK��M� g�= (+@� �/�%�� �$�)� .(+��� Ne�:� �GJ �K���� �/�%�!� �$��

 �}$�� U�,�� @(})  N$# _���� ����� �= "6T� U:��� @(});  ���$L#� ��:��@ O�7 � '��@ ��~ �� �}$�� U�,�� '��K g�= g"6T� U:��� N$#
��:m#J�.  

3.1.A  L���-%
  
 ��7�M� 'JTTCN-3 d� Ol}���� Ol���� ^���$� �5�&P  Ol}� ^��P N$# V%7 X���(z-a)  Ol�, ^��P�  

(Z-A)  �K�# 3�d�=�(9-0) . ��� 3�4�5��(_) k�hK= {@ W�L&� . ^�¬ ^�M� =�K�)k��# j�� g�=  ��� ��)_(.  

4.1.A  ��O�
�  
 �= � �P q: � �@���� ��%�$M� �e9� '= "�6 �+���� "� '���TTCN-3.  

��%�$M� '����  ����� �A5��@ �P��+� O�7 /* ����� �A5��@ 0$}��*/.  
 .�¥b!�1:  

 /* This is a block comment  
 spread over two lines */ 

�$���� '��� � '= U� O�+�� ��%�$M�.  
 /* This is not /* a legal */ comment */ 

�+�� ����� �A5��@ V� ��%�$M� �/*  �A5��@ 0$}��/*.  
 .�¥b!�2:  

 // This is a line comment 
 // spread over two lines 
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 ¢��:�@ ��:��@ V� ��%�$M� >��� '= "�6�TTCN-3 [� � "���'��@ � ¢�.  

 .�¥b!�3:  
 // The following is not legal 
 const // This is MyConst integer MyConst := 1; 
 
 // The following is legal 
 const integer MyConst := 1; // This is MyConst 

5.1.A   01���2TTCN-3  
 ^��A� ���� ���TTCN-3  C���� � O��o� ��L$,�2.A �3.A.  

 	
���2.A/140.Z    [�Q \�&]� L��P ������ TTCN-3  

���	B (D	$ ��#D/���, {   }

 ��#D���	B �%S�&/���, (   ) 

���	B ��#D [    ]

 c�#+2)r	# '( ..

(D	$ ��A���2� �0 ��A���2 /*   */       //

�0 �{�# c#D/���B ;

¬�;
 8��# ��#D +     /    -

��;�Y 8;�;2 8��# c#D &

1$�42 8��# ��#D !=  ==  >=  <= 

��;�Y b���
� ��#D "    ' 

 �� ��#D(	
��/�#b��# ?  * 

<�G` c#D := 

���G2� ���%. <�G` ->

����� ��;�Y� ��+�. ��Y ��;�Y� ��S��� ��;�Y q�& B  H  O 

I��X �®� E

  
k�%�&� �7�M� �+�|� ��7�M� a��M�  .��� � �7�M!�10  0�$!� � O�������C O��o� ��L$, ������#�@.  
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���3.A/Z.140    (BP�]� �����TTCN-3 6L�=^ /���A �_ @��  

action 

activate 

address 

alive 

all 

alt 

altstep 

and 

and4b 

any 

anytype 

 

bitstring 

boolean 

 

case 

call 

catch 

char 

charstring 

check 

clear 

complement 

component 

connect 

const 

control 

create 

 

deactivate 

default 

disconnect 

display 

do 

done 

 

else 

encode 

enumerated 

error 

except 

exception 

execute 

extends 

extension 

external 

fail 

false 

float 

for 

from 

function 

 

getverdict 

getcall 

getreply 

goto 

group 

 

hexstring 

 

if 

ifpresent 

import 

in 

inconc 

infinity 

inout 

integer 

interleave 

 

kill 

killed 

 

label 

language 

length 

log 

 

map 

match 

message 

mixed 

mod 

modifies 

module 

modulepar 

mtc 

noblock 

none 

not 

not4b 

nowait 

null 

 

octetstring 

of 

omit 

on 

optional 

or 

or4b 

out 

override 

 

param 

pass 

pattern 

port 

procedure 

 

raise 

read 

receive 

record 

 

rem 

repeat 

reply 

return 

running 

runs 

select 

self 

send 

sender 

set 

setverdict 

signature 

start 

stop 

subset 

superset 

system 

 

template 

testcase 

timeout 

timer 

to 

trigger 

true 

type 

 

union 

universal 

unmap 

 

value 

valueof 

var 

variant 

verdicttype 

 

while 

with 

 

xor 

xor4b 

 xK��A� 'JTTCN-3 .��� � O������ 3.A  OP� � ��7�ML, 34�&� �TTCN-3 .Ol}��� ^��¨�@ xK��A!� 	
� U����.  
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6.1.A   3���	TTCN-3  4�-5( .�����BNF 

0.6.1.A   ����TTCN-3   
1. TTCN3Module ::= TTCN3ModuleKeyword TTCN3ModuleId 
                   "{" 
                   [ModuleDefinitionsPart] 
                   [ModuleControlPart] 
                   "}" 
                   [WithStatement] [SemiColon] 
2. TTCN3ModuleKeyword ::= "module" 
3. TTCN3ModuleId ::= ModuleId 
4. ModuleId ::= GlobalModuleId [LanguageSpec] 
/* STATIC SEMANTICS - LanguageSpec may only be omitted if the referenced module contains TTCN-3 
notation */ 
5. GlobalModuleId ::= ModuleIdentifier  
6. ModuleIdentifier ::= Identifier 
7. LanguageSpec ::= LanguageKeyword FreeText 
8. LanguageKeyword ::= "language" 

1.6.1.A   ���� ���	
� ��  

0.1.6.1.A  T�`2  
 
9. ModuleDefinitionsPart ::= ModuleDefinitionsList 
10. ModuleDefinitionsList ::= {ModuleDefinition [SemiColon]}+ 
11. ModuleDefinition ::= (TypeDef | 
                          ConstDef | 
                          TemplateDef | 
                          ModuleParDef | 
                          FunctionDef | 
                          SignatureDef | 
                          TestcaseDef | 
                          AltstepDef | 
                          ImportDef | 
                          GroupDef | 
                          ExtFunctionDef | 
                          ExtConstDef) [WithStatement] 

1.1.6.1.A   (BP�'!Typedef  
12. TypeDef ::= TypeDefKeyword TypeDefBody 
13. TypeDefBody ::= StructuredTypeDef | SubTypeDef 
14. TypeDefKeyword ::= "type" 
15. StructuredTypeDef ::= RecordDef | 
                          UnionDef | 
                          SetDef | 
                          RecordOfDef | 
                          SetOfDef | 
                          EnumDef | 
                          PortDef | 
                          ComponentDef 
16. RecordDef ::= RecordKeyword StructDefBody 
17. RecordKeyword ::= "record" 
18. StructDefBody ::= (StructTypeIdentifier [StructDefFormalParList] | AddressKeyword) 
                      "{" [StructFieldDef {"," StructFieldDef}] "}" 
19. StructTypeIdentifier ::= Identifier 
20. StructDefFormalParList ::= "(" StructDefFormalPar {"," StructDefFormalPar} ")" 
21. StructDefFormalPar ::=  FormalValuePar 
/* STATIC SEMANTICS - FormalValuePar shall resolve to an in parameter */ 
22. StructFieldDef ::= (Type | NestedTypeDef) StructFieldIdentifier [ArrayDef] [SubTypeSpec] 
                       [OptionalKeyword] 
23. NestedTypeDef ::= NestedRecordDef | 
                      NestedUnionDef | 
                      NestedSetDef | 
                      NestedRecordOfDef | 
                      NestedSetOfDef | 
                      NestedEnumDef 
24. NestedRecordDef ::= RecordKeyword "{" [StructFieldDef {"," StructFieldDef}] "}" 
25. NestedUnionDef ::= UnionKeyword "{" UnionFieldDef {"," UnionFieldDef} "}" 
26. NestedSetDef ::= SetKeyword "{" [StructFieldDef {"," StructFieldDef}] "}" 
27. NestedRecordOfDef ::= RecordKeyword [StringLength] OfKeyword (Type | NestedTypeDef) 
28. NestedSetOfDef ::= SetKeyword [StringLength] OfKeyword (Type | NestedTypeDef) 
29. NestedEnumDef ::= EnumKeyword "{" EnumerationList "}" 
30. StructFieldIdentifier ::= Identifier 
31. OptionalKeyword ::= "optional" 
32. UnionDef ::= UnionKeyword UnionDefBody 
33. UnionKeyword ::= "union" 
34. UnionDefBody ::= (StructTypeIdentifier [StructDefFormalParList] | AddressKeyword) 
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                     "{" UnionFieldDef {"," UnionFieldDef} "}" 
35. UnionFieldDef ::= (Type | NestedTypeDef) StructFieldIdentifier [ArrayDef] [SubTypeSpec] 
36. SetDef ::= SetKeyword StructDefBody 
37. SetKeyword ::= "set" 
38. RecordOfDef ::= RecordKeyword [StringLength] OfKeyword StructOfDefBody 
39. OfKeyword ::= "of" 
40. StructOfDefBody ::= (Type | NestedTypeDef) (StructTypeIdentifier | AddressKeyword) [SubTypeSpec] 
41. SetOfDef ::= SetKeyword [StringLength] OfKeyword StructOfDefBody 
42. EnumDef ::= EnumKeyword (EnumTypeIdentifier | AddressKeyword) 
                "{" EnumerationList "}" 
43. EnumKeyword ::= "enumerated" 
44. EnumTypeIdentifier ::= Identifier 
45. EnumerationList ::= Enumeration {"," Enumeration} 
46. Enumeration ::= EnumerationIdentifier ["("[Minus] Number ")"] 
47. EnumerationIdentifier ::= Identifier 
48. SubTypeDef ::= Type (SubTypeIdentifier | AddressKeyword)  [ArrayDef] [SubTypeSpec] 
49. SubTypeIdentifier ::= Identifier 
50. SubTypeSpec ::= AllowedValues [StringLength] | StringLength 
/* STATIC SEMANTICS - AllowedValues shall be of the same type as the field being subtyped */ 
51. AllowedValues ::= "(" (ValueOrRange {"," ValueOrRange}) | CharStringMatch ")" 
52. ValueOrRange ::= RangeDef | ConstantExpression 
/* STATIC SEMANTICS - RangeDef production shall only be used with integer, charstring, universal 
charstring or float based types */ 
/* STATIC SEMANTICS - When subtyping charstring or universal charstring range and values shall not 
be mixed in the same SubTypeSpec */ 
53. RangeDef ::= LowerBound ".." UpperBound 
54. StringLength ::= LengthKeyword "(" SingleConstExpression [".." UpperBound] ")" 
/* STATIC SEMANTICS - StringLength shall only be used with String types or to limit set of and 
record of. SingleConstExpression and UpperBound shall evaluate to non-negative integer values (in 
case of UpperBound including infinity) */ 
55. LengthKeyword ::= "length" 
56. PortType ::= [GlobalModuleId Dot] PortTypeIdentifier 
57. PortDef ::= PortKeyword PortDefBody 
58. PortDefBody ::= PortTypeIdentifier PortDefAttribs 
59. PortKeyword ::= "port" 
60. PortTypeIdentifier ::= Identifier 
61. PortDefAttribs ::= MessageAttribs | ProcedureAttribs | MixedAttribs 
62. MessageAttribs ::= MessageKeyword 
                       "{" {MessageList [SemiColon]}+ "}" 
63. MessageList ::= Direction AllOrTypeList 
64. Direction ::= InParKeyword | OutParKeyword | InOutParKeyword 
65. MessageKeyword ::= "message" 
66. AllOrTypeList ::= AllKeyword | TypeList 
/* NOTE: The use of AllKeyword in port definitions is deprecated */ 
67. AllKeyword ::= "all" 
68. TypeList ::= Type {"," Type} 
69. ProcedureAttribs ::= ProcedureKeyword 
                         "{" {ProcedureList  [SemiColon]}+ "}" 
70. ProcedureKeyword ::= "procedure" 
71. ProcedureList ::= Direction AllOrSignatureList 
72. AllOrSignatureList ::= AllKeyword | SignatureList 
73. SignatureList ::= Signature {"," Signature} 
74. MixedAttribs ::= MixedKeyword 
                     "{" {MixedList [SemiColon]}+ "}" 
75. MixedKeyword ::= "mixed" 
76. MixedList ::= Direction ProcOrTypeList 
77. ProcOrTypeList ::= AllKeyword | (ProcOrType {"," ProcOrType}) 
78. ProcOrType ::= Signature | Type 
79. ComponentDef ::= ComponentKeyword ComponentTypeIdentifier 
                     [ExtendsKeyword ComponentType {"," ComponentType}] 
                     "{" [ComponentDefList] "}" 
80. ComponentKeyword ::= "component" 
81. ExtendsKeyword ::= "extends" 
82. ComponentType ::= [GlobalModuleId Dot] ComponentTypeIdentifier 
83. ComponentTypeIdentifier ::= Identifier 
84. ComponentDefList ::= {ComponentElementDef [SemiColon]} 
85. ComponentElementDef ::= PortInstance | VarInstance | TimerInstance | ConstDef 
86. PortInstance ::= PortKeyword PortType PortElement {"," PortElement} 
87. PortElement ::= PortIdentifier [ArrayDef] 

88. PortIdentifier ::= Identifier 

2.1.6.1.A  N+�� (BP�'!  
89. ConstDef ::= ConstKeyword Type ConstList 
/* STATIC SEMANTICS - Type shall follow the rules given in clause 9.*/ 
90. ConstList ::= SingleConstDef  {"," SingleConstDef} 
91. SingleConstDef ::= ConstIdentifier [ArrayDef] AssignmentChar ConstantExpression 
/* STATIC SEMANTICS - The Value of the ConstantExpression shall be of the same type as the stated 
type for the constants */ 
92. ConstKeyword ::= "const" 
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93. ConstIdentifier ::= Identifier 

3.1.6.1.A K��� (BP�'!  
94. TemplateDef ::= TemplateKeyword BaseTemplate  [DerivedDef] AssignmentChar TemplateBody 
95. BaseTemplate ::= (Type | Signature) TemplateIdentifier  ["(" TemplateFormalParList ")"] 
96. TemplateKeyword ::= "template" 
97. TemplateIdentifier ::= Identifier 
98. DerivedDef ::= ModifiesKeyword TemplateRef 
99. ModifiesKeyword ::= "modifies" 
100. TemplateFormalParList ::= TemplateFormalPar {"," TemplateFormalPar} 
101. TemplateFormalPar ::= FormalValuePar | FormalTemplatePar 
/* STATIC SEMANTICS - FormalValuePar shall resolve to an in parameter */ 
102. TemplateBody ::= (SimpleSpec | FieldSpecList | ArrayValueOrAttrib) | [ExtraMatchingAttributes] 
/* STATIC SEMANTICS - Within TeplateBody the ArrayValueOrAttrib can be used for array, record, 
record of and set of types. */ 
103. SimpleSpec ::= SingleValueOrAttrib 
104. FieldSpecList ::= "{"[FieldSpec {"," FieldSpec}] "}" 
105. FieldSpec ::= FieldReference AssignmentChar TemplateBody 
106. FieldReference ::= StructFieldRef | ArrayOrBitRef | ParRef 
/* STATIC SEMANTICS - Within FieldReference ArrayOrBitRef can be used for record of and set of 
templates/template fields in modified templates only*/ 
107. StructFieldRef ::= StructFieldIdentifier| PredefinedType | TypeReference 
/* STATIC SEMANTICS - PredefinedType and TypeReference shall be used for anytype value notation 
only. PredefinedType shall not be AnyTypeKeyword.*/ 
 
108. ParRef ::= SignatureParIdentifier 
/* STATIC SEMANTICS - SignatureParIdentifier shall be a formal parameter Identifier from the 
associated signature definition */ 
109. SignatureParIdentifier ::= ValueParIdentifier 
110. ArrayOrBitRef ::= "[" FieldOrBitNumber "]" 
/* STATIC SEMANTICS - ArrayRef shall be optionally used for array types and ASN.1 SET OF and 
SEQUENCE OF and TTCN-3 record of and set of. The same notation can be used for a Bit reference 
inside an ASN.1 or TTCN-3 bitstring type */ 
111. FieldOrBitNumber ::= SingleExpression 
/* STATIC SEMANTICS - SingleExpression will resolve to a value of integer type */ 
112. SingleValueOrAttrib ::= MatchingSymbol | 
                             SingleExpression | 
                             TemplateRefWithParList 
/* STATIC SEMANTIC - VariableIdentifier (accessed via singleExpression) may only be used in in-line 
template definitions to reference variables in the current scope */ 
113. ArrayValueOrAttrib ::= "{" ArrayElementSpecList "}" 
114. ArrayElementSpecList ::= ArrayElementSpec {"," ArrayElementSpec} 
115. ArrayElementSpec ::= NotUsedSymbol | PermutationMatch | TemplateBody 
116. NotUsedSymbol ::= Dash 
117. MatchingSymbol ::= Complement |  
                        AnyValue |  
                        AnyOrOmit |  
                        ValueOrAttribList | 
                        Range |  
                        BitStringMatch |  
                        HexStringMatch | 
                        OctetStringMatch |  
                        CharStringMatch |  
                        SubsetMatch | 
                        SupersetMatch 
118. ExtraMatchingAttributes ::= LengthMatch | IfPresentMatch | LengthMatch  IfPresentMatch 
119. BitStringMatch ::= "'" {BinOrMatch} "'" "B" 
120. BinOrMatch ::= Bin | AnyValue | AnyOrOmit 
121. HexStringMatch ::= "'" {HexOrMatch} "'" "H" 
122. HexOrMatch ::= Hex | AnyValue | AnyOrOmit 
123. OctetStringMatch ::= "'" {OctOrMatch} "'" "O" 
124. OctOrMatch ::= Oct | AnyValue | AnyOrOmit 
125. CharStringMatch ::= PatternKeyword Cstring 
126. PatternKeyword ::= "pattern" 
127. Complement ::= ComplementKeyword ValueList  
128. ComplementKeyword ::= "complement" 
129. ValueList ::= "(" ConstantExpression {"," ConstantExpression} ")" 
130. SubsetMatch ::= SubsetKeyword ValueList 
/* STATIC SEMANTIC - Subset matching shall only be used with the set of type */ 
131. SubsetKeyword ::= "subset" 
132. SupersetMatch ::= SupersetKeyword ValueList 
/* STATIC SEMANTIC - Superset matching shall only be used with the set of type */ 
133. SupersetKeyword ::= "superset" 
134. PermutationMatch ::= PermutationKeyword PermutationList 
135. PermutationKeyword ::= "permutation" 
136. PermutationList ::= "(" TemplateBody { "," TemplateBody } ")" 
/* STATIC SEMANTICS - Restrictions on the content of TemplateBody are given in clause B.1.3.3 */ 
137. AnyValue ::= "?" 
138. AnyOrOmit ::= "*" 
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139. ValueOrAttribList ::= "(" TemplateBody {"," TemplateBody}+ ")" 
140. LengthMatch ::= StringLength 
141. IfPresentMatch ::= IfPresentKeyword 
142. IfPresentKeyword ::= "ifpresent" 
143. Range ::= "(" LowerBound ".." UpperBound ")" 
144. LowerBound ::= SingleConstExpression | Minus InfinityKeyword 
145. UpperBound ::= SingleConstExpression | InfinityKeyword 
/* STATIC SEMANTICS - LowerBound and UpperBound shall evaluate to types integer, charstring, 
universal charstring or float. In case LowerBound or UpperBound evaluates to types charstring or 
universal charstring, only SingleConstExpression may be present and the string length shall be 1*/ 
146. InfinityKeyword ::= "infinity" 
147. TemplateInstance ::= InLineTemplate 
148. TemplateRefWithParList ::= [GlobalModuleId Dot] TemplateIdentifier [TemplateActualParList] | 
                                TemplateParIdentifier 
149. TemplateRef ::= [GlobalModuleId Dot] TemplateIdentifier | TemplateParIdentifier 
150. InLineTemplate ::= [(Type | Signature) Colon] [DerivedRefWithParList AssignmentChar] 
                        TemplateBody 
/* STATIC SEMANTICS - The type field may only be omitted when the type is implicitly unambiguous */ 
151. DerivedRefWithParList ::= ModifiesKeyword TemplateRefWithParList 
152. TemplateActualParList ::= "(" TemplateActualPar {"," TemplateActualPar} ")" 
153. TemplateActualPar ::= TemplateInstance 
/* STATIC SEMANTICS - When the corresponding formal parameter is not of template type the 
TemplateInstance production shall resolve to one or more SingleExpressions */ 
154. TemplateOps ::= MatchOp | ValueofOp 
155. MatchOp ::= MatchKeyword "(" Expression "," TemplateInstance")" 
/* STATIC SEMANTICS - The type of the value returned by the expression must be the same as the 
template type and each field of the template shall resolve to a single value */ 
156. MatchKeyword ::= "match" 
157. ValueofOp ::= ValueofKeyword "(" TemplateInstance")" 
158. ValueofKeyword ::= "valueof" 

4.1.6.1.A  �W�)
 (BP�'!  
159. FunctionDef ::= FunctionKeyword FunctionIdentifier 
                     "("[FunctionFormalParList] ")" [RunsOnSpec] [ReturnType] 
                     StatementBlock 
160. FunctionKeyword ::= "function" 
161. FunctionIdentifier ::= Identifier 
162. FunctionFormalParList ::= FunctionFormalPar {"," FunctionFormalPar} 
163. FunctionFormalPar ::= FormalValuePar | 
                           FormalTimerPar | 
                           FormalTemplatePar | 
                           FormalPortPar 
164. ReturnType ::= ReturnKeyword [TemplateKeyword] Type 
/* STATIC SEMANTICS - The use of the template keyword shall conform to restrictions in 
clause 16.1.0 */ 
165. ReturnKeyword ::= "return" 
166. RunsOnSpec ::= RunsKeyword OnKeyword ComponentType 
167. RunsKeyword ::= "runs" 
168. OnKeyword ::= "on" 
169. MTCKeyword ::= "mtc" 
170. StatementBlock ::= "{" [FunctionStatementOrDefList] "}" 
171. FunctionStatementOrDefList ::= {FunctionStatementOrDef [SemiColon]}+ 
172. FunctionStatementOrDef ::= FunctionLocalDef | 
                                FunctionLocalInst | 
                                FunctionStatement 
173. FunctionLocalInst ::= VarInstance | TimerInstance 
174. FunctionLocalDef ::= ConstDef | TemplateDef 
175. FunctionStatement ::= ConfigurationStatements | 
                           TimerStatements | 
                           CommunicationStatements | 
                           BasicStatements | 
                           BehaviourStatements | 
                           VerdictStatements | 
                           SUTStatements 
176. FunctionInstance ::= FunctionRef "(" [FunctionActualParList] ")" 
177. FunctionRef ::= [GlobalModuleId Dot] (FunctionIdentifier | ExtFunctionIdentifier ) | 
                     PreDefFunctionIdentifier 
178. PreDefFunctionIdentifier ::= Identifier 
/* STATIC SEMANTICS - The Identifier will be one of the pre-defined TTCN-3 Function Identifiers from 
Annex C */ 
179. FunctionActualParList ::= FunctionActualPar {"," FunctionActualPar} 
180. FunctionActualPar ::= TimerRef | 
                           TemplateInstance | 
                           Port | 
                           ComponentRef 
/* STATIC SEMANTICS - When the corresponding formal parameter is not of template type the 
TemplateInstance production shall resolve to one or more SingleExpressions i.e. equivalent to the 
Expression production */ 
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5.1.6.1.A  E���! (BP�'!  
181. SignatureDef ::= SignatureKeyword SignatureIdentifier 
                      "("[SignatureFormalParList] ")" [ReturnType | NoBlockKeyword] 
                      [ExceptionSpec] 
182. SignatureKeyword ::= "signature" 
183. SignatureIdentifier ::= Identifier 
184. SignatureFormalParList ::= SignatureFormalPar {"," SignatureFormalPar} 
185. SignatureFormalPar ::=  FormalValuePar 
186. ExceptionSpec ::= ExceptionKeyword "(" ExceptionTypeList ")" 
187. ExceptionKeyword ::= "exception" 
188. ExceptionTypeList ::= Type {"," Type} 
189. NoBlockKeyword ::= "noblock" 
190. Signature ::= [GlobalModuleId Dot] SignatureIdentifier 

6.1.6.1.A  (BP�'!Testcase  
191. TestcaseDef ::= TestcaseKeyword TestcaseIdentifier 
                     "("[TestcaseFormalParList] ")" ConfigSpec 
                     StatementBlock 
192. TestcaseKeyword ::= "testcase" 
193. TestcaseIdentifier ::= Identifier 
194. TestcaseFormalParList ::= TestcaseFormalPar {"," TestcaseFormalPar} 
195. TestcaseFormalPar ::= FormalValuePar | 
                           FormalTemplatePar 
196. ConfigSpec ::= RunsOnSpec [SystemSpec] 
197. SystemSpec ::= SystemKeyword ComponentType 
198. SystemKeyword ::= "system" 
199. TestcaseInstance ::= ExecuteKeyword "(" TestcaseRef "(" [TestcaseActualParList] ")" 
                          ["," TimerValue] ")" 
200. ExecuteKeyword ::= "execute" 
201. TestcaseRef ::= [GlobalModuleId Dot] TestcaseIdentifier 
202. TestcaseActualParList ::= TestcaseActualPar {"," TestcaseActualPar} 
203. TestcaseActualPar ::= TemplateInstance 
/* STATIC SEMANTICS - When the corresponding formal parameter is not of template type the 
TemplateInstance production shall resolve to one or more SingleExpressions i.e. equivalent to the 
Expression production */ 

7.1.6.1.A   (BP�'!Altstep 
204. AltstepDef ::= AltstepKeyword AltstepIdentifier 
                    "("[AltstepFormalParList] ")" [RunsOnSpec] 
                    "{" AltstepLocalDefList AltGuardList "}" 
205. AltstepKeyword ::= "altstep" 
206. AltstepIdentifier ::= Identifier 
207. AltstepFormalParList ::= FunctionFormalParList 
/* STATIC SEMANTICS - altsteps that are activated as defaults shall only have in parameters, port 
parameters, or timer parameters */ 
/* STATIC SEMANTICS - altsteps that are only invoked as an alternative in an alt statement or as 
stand-alone statement in a TTCN-3 behaviour description may have in, out and inout parameters. */ 
208. AltstepLocalDefList ::= {AltstepLocalDef [SemiColon]} 
209. AltstepLocalDef ::= VarInstance | TimerInstance | ConstDef | TemplateDef 
/*STATIC SEMANTICS - AltstepLocalDef shall conform to restrictions in clause 16.2.2.1 */ 
210. AltstepInstance ::= AltstepRef "(" [FunctionActualParList] ")" 
/* STATIC SEMANTICS - all timer instances in FunctionActualParList shall be declared as component 
local timers (see also production ComponentElementDef) */ 
211. AltstepRef ::= [GlobalModuleId Dot] AltstepIdentifier 

8.1.6.1.A  a����� (BP�'!  
212. ImportDef ::= ImportKeyword ImportFromSpec (AllWithExcepts | ("{" ImportSpec "}")) 
213. ImportKeyword ::= "import" 
214. AllWithExcepts ::= AllKeyword [ExceptsDef] 
215. ExceptsDef ::= ExceptKeyword "{" ExceptSpec "}" 
216. ExceptKeyword ::= "except" 
217. ExceptSpec ::= {ExceptElement [SemiColon]} 
/* STATIC SEMANTICS - Any of the production components (ExceptGroupSpec, ExceptTypeDefSpec etc.) may 
be present only once in the ExceptSpec production */ 
218. ExceptElement ::= ExceptGroupSpec | 
                       ExceptTypeDefSpec | 
                       ExceptTemplateSpec | 
                       ExceptConstSpec | 
                       ExceptTestcaseSpec | 
                       ExceptAltstepSpec | 
                       ExceptFunctionSpec | 
                       ExceptSignatureSpec | 
                       ExceptModuleParSpec 
219. ExceptGroupSpec ::= GroupKeyword (ExceptGroupRefList | AllKeyword) 
220. ExceptTypeDefSpec ::= TypeDefKeyword (TypeRefList | AllKeyword) 
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221. ExceptTemplateSpec ::= TemplateKeyword (TemplateRefList | AllKeyword) 
222. ExceptConstSpec ::= ConstKeyword (ConstRefList | AllKeyword) 
223. ExceptTestcaseSpec ::= TestcaseKeyword (TestcaseRefList | AllKeyword) 
224. ExceptAltstepSpec ::= AltstepKeyword (AltstepRefList | AllKeyword) 
225. ExceptFunctionSpec ::= FunctionKeyword (FunctionRefList | AllKeyword) 
226. ExceptSignatureSpec ::= SignatureKeyword  (SignatureRefList | AllKeyword) 
227. ExceptModuleParSpec ::= ModuleParKeyword  (ModuleParRefList | AllKeyword) 
228. ImportSpec ::= {ImportElement [SemiColon]} 
229. ImportElement ::= ImportGroupSpec | 
                       ImportTypeDefSpec | 
                       ImportTemplateSpec | 
                       ImportConstSpec | 
                       ImportTestcaseSpec | 
                       ImportAltstepSpec | 
                       ImportFunctionSpec | 
                       ImportSignatureSpec | 
                       ImportModuleParSpec 
230. ImportFromSpec ::= FromKeyword ModuleId [RecursiveKeyword] 
/* NOTE – The use of RecursiveKeyword is deprecated*/ 
231. RecursiveKeyword ::= "recursive" 
232. ImportGroupSpec ::= GroupKeyword (GroupRefListWithExcept | AllGroupsWithExcept) 
233. GroupRefList ::= FullGroupIdentifier {"," FullGroupIdentifier} 
234. GroupRefListWithExcept ::= FullGroupIdentifierWithExcept {"," FullGroupIdentifierWithExcept} 
235. AllGroupsWithExcept ::= AllKeyword [ExceptKeyword GroupRefList] 
236. FullGroupIdentifier ::= GroupIdentifier {Dot GroupIdentifier}  
237. FullGroupIdentifierWithExcept ::= FullGroupIdentifier [ExceptsDef] 
238. ExceptGroupRefList ::= ExceptFullGroupIdentifier {"," ExceptFullGroupIdentifier} 
239. ExceptFullGroupIdentifier ::= FullGroupIdentifier 
240. ImportTypeDefSpec ::= TypeDefKeyword (TypeRefList | AllTypesWithExcept) 
241. TypeRefList ::= TypeDefIdentifier {"," TypeDefIdentifier} 
242. AllTypesWithExcept ::= AllKeyword [ExceptKeyword TypeRefList] 
243. TypeDefIdentifier ::= StructTypeIdentifier | 
                           EnumTypeIdentifier | 
                           PortTypeIdentifier | 
                           ComponentTypeIdentifier | 
                           SubTypeIdentifier 
244. ImportTemplateSpec ::= TemplateKeyword (TemplateRefList | AllTemplsWithExcept) 
245. TemplateRefList ::= TemplateIdentifier {"," TemplateIdentifier} 
246. AllTemplsWithExcept ::= AllKeyword [ExceptKeyword TemplateRefList] 
247. ImportConstSpec ::= ConstKeyword (ConstRefList | AllConstsWithExcept) 
248. ConstRefList ::= ConstIdentifier {"," ConstIdentifier} 
249. AllConstsWithExcept ::= AllKeyword [ExceptKeyword ConstRefList] 
250. ImportAltstepSpec ::= AltstepKeyword (AltstepRefList | AllAltstepsWithExcept) 
251. AltstepRefList ::= AltstepIdentifier {"," AltstepIdentifier} 
252. AllAltstepsWithExcept ::= AllKeyword [ExceptKeyword AltstepRefList] 
253. ImportTestcaseSpec ::= TestcaseKeyword (TestcaseRefList | AllTestcasesWithExcept) 
254. TestcaseRefList ::= TestcaseIdentifier {"," TestcaseIdentifier} 
255. AllTestcasesWithExcept ::= AllKeyword [ExceptKeyword TestcaseRefList] 
256. ImportFunctionSpec ::= FunctionKeyword (FunctionRefList | AllFunctionsWithExcept) 
257. FunctionRefList ::= FunctionIdentifier {"," FunctionIdentifier} 
258. AllFunctionsWithExcept ::= AllKeyword [ExceptKeyword FunctionRefList] 
259. ImportSignatureSpec ::= SignatureKeyword  (SignatureRefList | AllSignaturesWithExcept) 
260. SignatureRefList ::= SignatureIdentifier {"," SignatureIdentifier} 
261. AllSignaturesWithExcept ::= AllKeyword [ExceptKeyword SignatureRefList] 
262. ImportModuleParSpec ::= ModuleParKeyword  (ModuleParRefList | AllModuleParWithExcept) 
263. ModuleParRefList ::= ModuleParIdentifier {"," ModuleParIdentifier} 
264. AllModuleParWithExcept ::= AllKeyword [ExceptKeyword ModuleParRefList] 

9.1.6.1.A   6&�L (BP�'!  
265. GroupDef ::= GroupKeyword GroupIdentifier 
                  "{" [ModuleDefinitionsPart] "}" 
266. GroupKeyword ::= "group" 
267. GroupIdentifier ::= Identifier 

10.1.6.1.A   ��JP�Q �W�)
 (BP�'!  
 
268. ExtFunctionDef ::= ExtKeyword FunctionKeyword ExtFunctionIdentifier 
                        "("[FunctionFormalParList] ")" [ReturnType] 
269. ExtKeyword ::= "external" 
270. ExtFunctionIdentifier ::= Identifier 

11.1.6.1.A �JP�Q N+�� (BP�'!  
271. ExtConstDef ::= ExtKeyword ConstKeyword Type ExtConstIdentifier 
/* STATIC SEMANTICS - Type shall follow the rules given in clause 9.*/ 
272. ExtConstIdentifier ::= Identifier 
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273. ModuleParDef ::= ModuleParKeyword ( ModulePar | ("{" MultitypedModuleParList "}")) 
274. ModuleParKeyword ::= "modulepar" 
275. MultitypedModuleParList ::= { ModulePar SemiColon }+ 
276. ModulePar ::= ModuleParType ModuleParList 
/* STATIC SEMANTICS - The Value of the ConstantExpression shall be of the same type as the stated 
type for the Parameter */ 
277. ModuleParType ::= Type 
/* STATIC SEMANTICS - Type shall not be of component, default or anytype. Type shall only resolve to 
address type if a definition for the address type is defined within the module */ 
278. ModuleParList ::= ModuleParIdentifier [AssignmentChar ConstantExpression] 
                      {","ModuleParIdentifier [AssignmentChar ConstantExpression]} 
279. ModuleParIdentifier ::= Identifier 

2.6.1.A  ������ ��  

0.2.6.1.A  T�`2  
280. ModuleControlPart ::= ControlKeyword 
                           "{" ModuleControlBody "}" 
                           [WithStatement] [SemiColon] 
281. ControlKeyword ::= "control" 
282. ModuleControlBody ::= [ControlStatementOrDefList] 
283. ControlStatementOrDefList ::= {ControlStatementOrDef [SemiColon]}+ 
284. ControlStatementOrDef ::= FunctionLocalDef | 
                               FunctionLocalInst | 
                               ControlStatement 
285. ControlStatement ::= TimerStatements | 
                          BasicStatements | 
                          BehaviourStatements | 
                          SUTStatements | 
                          StopKeyword 

/* STATIC SEMANTICS - Restrictions on use of statements in the control part are given in Table 11 */ 

1.2.6.1.A   &b���� c��]���  

286. VarInstance ::= VarKeyword ((Type VarList) | (TemplateKeyword Type TempVarList)) 
287. VarList ::= SingleVarInstance {"," SingleVarInstance} 
288. SingleVarInstance ::= VarIdentifier [ArrayDef] [AssignmentChar VarInitialValue] 
289. VarInitialValue ::= Expression 
290. VarKeyword ::= "var" 
291. VarIdentifier ::= Identifier 
292. TempVarList ::= SingleTempVarInstance {"," SingleTempVarInstance} 
293. SingleTempVarInstance ::= VarIdentifier [ArrayDef] [AssignmentChar TempVarInitialValue] 
294. TempVarInitialValue ::= TemplateBody 
295. VariableRef ::= (VarIdentifier | ValueParIdentifier) [ExtendedFieldReference] 

2.2.6.1.A  N�O� c��]���  
296. TimerInstance ::= TimerKeyword TimerList 
297. TimerList ::= SingleTimerInstance{"," SingleTimerInstance} 
298. SingleTimerInstance ::= TimerIdentifier [ArrayDef] [AssignmentChar TimerValue] 
299. TimerKeyword ::= "timer" 
300. TimerIdentifier ::= Identifier 
301. TimerValue ::= Expression 
/* STATIC SEMANTICS - When Expression resolves to SingleExpression it must resolve to a value of 
type float. Expression shall only resolve to CompoundExpression in the initialization in default 
timer value assignment for timer arrays */ 
302. TimerRef ::= (TimerIdentifier | TimerParIdentifier) {ArrayOrBitRef} 

3.2.6.1.A C�*� /����2  
303. ConfigurationStatements ::= ConnectStatement | 
                                 MapStatement | 
                                 DisconnectStatement | 
                                 UnmapStatement | 
                                 DoneStatement | 
                                 KilledStatement | 
                                 StartTCStatement | 
                                 StopTCStatement | 
                                 KillTCStatement 
304. ConfigurationOps ::= CreateOp | SelfOp | SystemOp | MTCOp | RunningOp | AliveOp 
305. CreateOp ::= ComponentType Dot CreateKeyword ["(" SingleExpession ")"] [AliveKeyword] 
/* STATIC SEMANTICS - Restrictions on SingleExpression see in clause 22.1 */ 
306. SystemOp ::= SystemKeyword 
307. SelfOp ::= "self" 
308. MTCOp ::= MTCKeyword 
309. DoneStatement ::= ComponentId Dot DoneKeyword 
310. KilledStatement ::= ComponentId Dot KilledKeyword 



136  �������  (2006/03)  ITU-T Z.143 

311. ComponentId ::= ComponentOrDefaultReference | (AnyKeyword | AllKeyword) ComponentKeyword 
312. DoneKeyword ::= "done" 
313. KilledKeyword ::= "killed" 
314. RunningOp ::= ComponentId Dot RunningKeyword 
315. RunningKeyword ::= "running" 
316. AliveOp ::= ComponentId Dot AliveKeyword 
317. CreateKeyword ::= "create" 
318. AliveKeyword ::= "alive" 
319. ConnectStatement ::= ConnectKeyword SingleConnectionSpec 
320. ConnectKeyword ::= "connect" 
321. SingleConnectionSpec ::= "(" PortRef "," PortRef ")" 
322. PortRef ::= ComponentRef Colon Port 
323. ComponentRef ::= ComponentOrDefaultReference | SystemOp | SelfOp | MTCOp 
324. DisconnectStatement ::= DisconnectKeyword [SingleOrMultiConnectionSpec] 
325. SingleOrMultiConnectionSpec ::= SingleConnectionSpec | 
                                     AllConnectionsSpec | 
                                     AllPortsSpec | 
                                     AllCompsAllPortsSpec] 
326. AllConnectionsSpec ::= "(" PortRef ")" 
327. AllPortsSpec ::= "(" ComponentRef ":" AllKeyword PortKeyword ")" 
328. AllCompsAllPortsSpec ::= "(" AllKeyword ComponentKeyword ":" AllKeyword PortKeyword ")" 
329. DisconnectKeyword ::= "disconnect" 
330. MapStatement ::= MapKeyword SingleConnectionSpec 
331. MapKeyword ::= "map" 
332. UnmapStatement ::= UnmapKeyword [SingleOrMultiConnectionSpec] 
333. UnmapKeyword ::= "unmap" 
334. StartTCStatement ::= ComponentOrDefaultReference Dot StartKeyword "(" FunctionInstance ")" 
/* STATIC SEMANTICS - the Function instance may only have in parameters */ 
/* STATIC SEMANTICS - the Function instance shall not have timer parameters */ 
335. StartKeyword ::= "start" 
336. StopTCStatement ::= StopKeyword | (ComponentReferenceOrLiteral Dot StopKeyword) | 
                         (AllKeyword ComponentKeyword Dot StopKeyword) 
337. ComponentReferenceOrLiteral ::= ComponentOrDefaultReference | MTCOp | SelfOp 
338. KillTCStatement ::= KillKeyword | (ComponentIdentifierOrLiteral Dot KillKeyword) | 
                         (AllKeyword ComponentKeyword Dot KillKeyword) 
339. ComponentOrDefaultReference ::= VariableRef | FunctionInstance 
/* STATIC SEMANTICS - The variable associated with VariableRef or the return type associated with 
FunctionInstance must be of component type when used in configuration statements and shall be of 
default type when used in the deactivate statement. */ 
340. KillKeyword ::= "kill" 

4.2.6.1.A MdWe;� /����2  
341. Port ::= (PortIdentifier | PortParIdentifier) {ArrayOrBitRef} 
342. CommunicationStatements ::= SendStatement | 
                                 CallStatement | 
                                 ReplyStatement | 
                                 RaiseStatement | 
                                 ReceiveStatement | 
                                 TriggerStatement | 
                                 GetCallStatement | 
                                 GetReplyStatement | 
                                 CatchStatement | 
                                 CheckStatement | 
                                 ClearStatement | 
                                 StartStatement | 
                                 StopStatement 
343. SendStatement ::= Port Dot PortSendOp 
344. PortSendOp ::= SendOpKeyword "(" SendParameter ")" [ToClause] 
345. SendOpKeyword ::= "send" 
346. SendParameter ::= TemplateInstance 
347. ToClause ::= ToKeyword AddressRef | 
                  AddressRefList | 
                  AllKeyword ComponentKeyword 
/* STATIC SEMANTICS - AddressRef should not contain matching mechanisms */ 
348. AddressRefList ::= "(" AddressRef {"," AddressRef} ")" 
349. ToKeyword ::= "to" 
350. AddressRef ::= TemplateInstance 
/* STATIC SEMANTICS - TemplateInstance must be of address or component type */ 
351. CallStatement ::= Port Dot PortCallOp  [PortCallBody] 
352. PortCallOp ::= CallOpKeyword "(" CallParameters ")" [ToClause] 
353. CallOpKeyword ::= "call" 
354. CallParameters ::= TemplateInstance ["," CallTimerValue] 
/* STATIC SEMANTICS - only out parameters may be omitted or specified with a matching attribute */ 
355. CallTimerValue ::= TimerValue | NowaitKeyword 
/* STATIC SEMANTICS - Value must be of type float */ 
356. NowaitKeyword ::= "nowait" 
357. PortCallBody ::= "{" CallBodyStatementList "}" 
358. CallBodyStatementList ::= {CallBodyStatement [SemiColon]}+ 
359. CallBodyStatement ::= CallBodyGuard  StatementBlock 
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360. CallBodyGuard ::= AltGuardChar CallBodyOps 
361. CallBodyOps ::= GetReplyStatement | CatchStatement 
362. ReplyStatement ::= Port Dot PortReplyOp 
363. PortReplyOp ::= ReplyKeyword "(" TemplateInstance [ReplyValue]")" [ToClause] 
364. ReplyKeyword ::= "reply" 
365. ReplyValue ::= ValueKeyword Expression 
366. RaiseStatement ::= Port Dot PortRaiseOp 
367. PortRaiseOp ::= RaiseKeyword "(" Signature "," TemplateInstance ")" [ToClause] 
368. RaiseKeyword ::= "raise" 
369. ReceiveStatement ::= PortOrAny Dot PortReceiveOp 
370. PortOrAny ::= Port | AnyKeyword PortKeyword 
371. PortReceiveOp ::= ReceiveOpKeyword ["(" ReceiveParameter ")"] [FromClause] [PortRedirect] 
/* STATIC SEMANTICS - the PortRedirect option may only be present if the ReceiveParameter option is 
also present */ 
372. ReceiveOpKeyword ::= "receive" 
373. ReceiveParameter ::= TemplateInstance 
374. FromClause ::= FromKeyword AddressRef 
375. FromKeyword ::= "from" 
376. PortRedirect ::= PortRedirectSymbol (ValueSpec [SenderSpec] | SenderSpec) 
377. PortRedirectSymbol ::= "->" 
378. ValueSpec ::= ValueKeyword VariableRef 
379. ValueKeyword ::= "value" 
380. SenderSpec ::= SenderKeyword VariableRef 
/* STATIC SEMANTICS - Variable ref must be of address or component type */ 
381. SenderKeyword ::= "sender" 
382. TriggerStatement ::= PortOrAny Dot PortTriggerOp 
383. PortTriggerOp ::= TriggerOpKeyword ["(" ReceiveParameter ")"] [FromClause] [PortRedirect] 
/* STATIC SEMANTICS - the PortRedirect option may only be present if the ReceiveParameter option is 
also present */ 
384. TriggerOpKeyword ::= "trigger" 
385. GetCallStatement ::= PortOrAny  Dot PortGetCallOp 
386. PortGetCallOp ::= GetCallOpKeyword ["(" ReceiveParameter ")"] [FromClause] 
                       [PortRedirectWithParam] 
/* STATIC SEMANTICS - the PortRedirectWithParam option may only be present if the ReceiveParameter 
option is also present */ 
387. GetCallOpKeyword ::= "getcall" 
388. PortRedirectWithParam ::= PortRedirectSymbol RedirectWithParamSpec 
389. RedirectWithParamSpec ::= ParamSpec [SenderSpec] | 
                              SenderSpec 
390. ParamSpec ::= ParamKeyword ParamAssignmentList 
391. ParamKeyword ::= "param" 
392. ParamAssignmentList ::= "(" (AssignmentList | VariableList) ")" 
393. AssignmentList ::= VariableAssignment {"," VariableAssignment} 
394. VariableAssignment ::= VariableRef AssignmentChar ParameterIdentifier 
/* STATIC SEMANTICS - the parameterIdentifiers must be from the corresponding signature 
definition */ 
395. ParameterIdentifier ::= ValueParIdentifier 
396. VariableList ::= VariableEntry  {"," VariableEntry} 
397. VariableEntry ::= VariableRef | NotUsedSymbol 
398. GetReplyStatement ::= PortOrAny Dot PortGetReplyOp 
399. PortGetReplyOp ::= GetReplyOpKeyword ["(" ReceiveParameter [ValueMatchSpec] ")"] 
                        [FromClause] [PortRedirectWithValueAndParam] 
/* STATIC SEMANTICS - the PortRedirectWithParam option may only be present if the ReceiveParameter 
option is also present */ 
400. PortRedirectWithValueAndParam ::= PortRedirectSymbol RedirectWithValueAndParamSpec 
401. RedirectWithValueAndParamSpec ::= ValueSpec [ParamSpec] [SenderSpec] | 
                                       RedirectWithParamSpec 
402. GetReplyOpKeyword ::= "getreply" 
403. ValueMatchSpec ::= ValueKeyword TemplateInstance 
404. CheckStatement ::= PortOrAny Dot PortCheckOp 
405. PortCheckOp ::= CheckOpKeyword ["(" CheckParameter ")"] 
406. CheckOpKeyword ::= "check" 
407. CheckParameter ::= CheckPortOpsPresent | FromClausePresent | RedirectPresent 
408. FromClausePresent ::= FromClause [PortRedirectSymbol SenderSpec] 
409. RedirectPresent ::= PortRedirectSymbol SenderSpec 
410. CheckPortOpsPresent ::= PortReceiveOp | PortGetCallOp | PortGetReplyOp | PortCatchOp 
411. CatchStatement ::= PortOrAny Dot PortCatchOp 
412. PortCatchOp ::= CatchOpKeyword ["("CatchOpParameter ")"] [FromClause] [PortRedirect] 
/* STATIC SEMANTICS - the PortRedirect option may only be present if the CatchOpParameter option is 
also present */ 
413. CatchOpKeyword ::= "catch" 
414. CatchOpParameter ::= Signature "," TemplateInstance | TimeoutKeyword 
415. ClearStatement ::= PortOrAll Dot PortClearOp 
416. PortOrAll ::= Port | AllKeyword PortKeyword 
417. PortClearOp ::= ClearOpKeyword 
418. ClearOpKeyword ::= "clear" 
419. StartStatement ::= PortOrAll Dot PortStartOp 
420. PortStartOp ::= StartKeyword 
421. StopStatement ::= PortOrAll Dot PortStopOp 
422. PortStopOp ::= StopKeyword 
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423. StopKeyword ::= "stop" 
424. AnyKeyword ::= "any" 

5.2.6.1.A N�O� /����2  
 
425. TimerStatements ::= StartTimerStatement | StopTimerStatement | TimeoutStatement 
426. TimerOps ::= ReadTimerOp | RunningTimerOp 
427. StartTimerStatement ::= TimerRef Dot StartKeyword ["(" TimerValue ")"] 
428. StopTimerStatement ::= TimerRefOrAll Dot StopKeyword 
429. TimerRefOrAll ::= TimerRef | AllKeyword TimerKeyword 
430. ReadTimerOp ::= TimerRef Dot ReadKeyword 
431. ReadKeyword ::= "read" 
432. RunningTimerOp ::= TimerRefOrAny  Dot RunningKeyword 
433. TimeoutStatement ::= TimerRefOrAny  Dot TimeoutKeyword 
434. TimerRefOrAny ::= TimerRef | AnyKeyword TimerKeyword 
435. TimeoutKeyword ::= "timeout" 

3.6.1.A  ���  
436. Type ::= PredefinedType | ReferencedType 
437. PredefinedType ::= BitStringKeyword | 
                        BooleanKeyword | 
                        CharStringKeyword | 
                        UniversalCharString | 
                        IntegerKeyword | 
                        OctetStringKeyword | 
                        HexStringKeyword | 
                        VerdictTypeKeyword | 
                        FloatKeyword | 
                        AddressKeyword | 
                        DefaultKeyword | 
                        AnyTypeKeyword 
438. BitStringKeyword ::= "bitstring" 
439. BooleanKeyword ::= "boolean" 
440. IntegerKeyword ::= "integer" 
441. OctetStringKeyword ::= "octetstring" 
442. HexStringKeyword ::= "hexstring" 
443. VerdictTypeKeyword ::= "verdicttype" 
444. FloatKeyword ::= "float" 
445. AddressKeyword ::= "address" 
446. DefaultKeyword ::= "default" 
447. AnyTypeKeyword ::= "anytype" 
448. CharStringKeyword ::= "charstring" 
449. UniversalCharString ::= UniversalKeyword CharStringKeyword 
450. UniversalKeyword ::= "universal" 
451. ReferencedType ::= [GlobalModuleId Dot] TypeReference [ExtendedFieldReference] 
452. TypeReference ::= StructTypeIdentifier[TypeActualParList] | 
                       EnumTypeIdentifier | 
                       SubTypeIdentifier | 
                       ComponentTypeIdentifier 
453. TypeActualParList ::= "(" TypeActualPar {"," TypeActualPar} ")" 
454. TypeActualPar ::= ConstantExpression 
455. ArrayDef ::= {"[" ArrayBounds [".." ArrayBounds] "]"}+ 
456. ArrayBounds ::= SingleConstExpression 
/* STATIC SEMANTICS - ArrayBounds will resolve to a non-negative value of integer type */ 
 

4.6.1.A  ����  
457. Value ::= PredefinedValue | ReferencedValue 
458. PredefinedValue ::= BitStringValue | 
                         BooleanValue | 
                         CharStringValue | 
                         IntegerValue | 
                         OctetStringValue | 
                         HexStringValue | 
                         VerdictTypeValue | 
                         EnumeratedValue | 
                         FloatValue | 
                         AddressValue | 
                         OmitValue 
459. BitStringValue ::= Bstring 
460. BooleanValue ::= "true" | "false" 
461. IntegerValue ::= Number 
462. OctetStringValue ::= Ostring 
463. HexStringValue ::= Hstring 
464. VerdictTypeValue ::= "pass" | "fail" | "inconc" | "none" | "error" 
465. EnumeratedValue ::= EnumerationIdentifier 
466. CharStringValue ::= Cstring | Quadruple 
467. Quadruple ::= CharKeyword "(" Group "," Plane "," Row "," Cell ")" 
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468. CharKeyword ::= "char" 
469. Group ::= Number 
470. Plane ::= Number 
471. Row ::= Number 
472. Cell ::= Number 
473. FloatValue ::= FloatDotNotation | FloatENotation 
474. FloatDotNotation ::= Number Dot DecimalNumber 
475. FloatENotation ::= Number [Dot DecimalNumber] Exponential [Minus] Number 
476. Exponential ::= "E" 
477. ReferencedValue ::= ValueReference [ExtendedFieldReference] 
478. ValueReference ::= [GlobalModuleId Dot] (ConstIdentifier | ExtConstIdentifier | 
                        ModuleParIdentifier ) | 
                        ValueParIdentifier | 
                        VarIdentifier 
479. Number ::= (NonZeroNum {Num}) | "0" 
480. NonZeroNum ::= "1" | "2" | "3" | "4" | "5" | "6" | "7" | "8" | "9" 
481. DecimalNumber ::= {Num}+ 
482. Num ::= "0" | NonZeroNum 
483. Bstring ::= "'" {Bin} "'" "B" 
484. Bin ::= "0" | "1" 
485. Hstring ::= "'" {Hex} "'" "H" 
486. Hex ::= Num | "A" | "B" | "C" | "D" | "E" | "F"| "a" | "b" | "c" | "d" | "e" | "f" 
487. Ostring ::= "'" {Oct} "'" "O" 
488. Oct ::= Hex Hex 
489. Cstring ::= """ {Char} """ 
490. Char ::= /* REFERENCE - A character defined by the relevant CharacterString type. For 
charstring a character from the character set defined in ITU-T Rec. T.50. For universal charstring a 
character from any character set defined in ISO/IEC 10646 */ 
491. Identifier ::= Alpha{AlphaNum | Underscore} 
492. Alpha ::= UpperAlpha | LowerAlpha 
493. AlphaNum ::= Alpha | Num 
494. UpperAlpha ::= "A" | "B" | "C" | "D" | "E" | "F" | "G" | "H" | "I" | "J" | "K" | "L" | "M" | 
"N" | "O" | "P" | "Q" | "R" | "S" | "T" | "U" | "V" | "W" | "X" | "Y" | "Z" 
495. LowerAlpha ::= "a" | "b" | "c" | "d" | "e" | "f" | "g" | "h" | "i" | "j" | "k" | "l" | "m" | 
"n" | "o" | "p" | "q" | "r" | "s" | "t" | "u" | "v" | "w" | "x" | "y" | "z" 
496. ExtendedAlphaNum ::= /* REFERENCE - A graphical character from the BASIC LATIN or from the 
LATIN-1 SUPPLEMENT character sets defined in ISO/IEC 10646  (characters from char (0,0,0,32) to char 
(0,0,0,126), from char (0,0,0,161) to char (0,0,0,172) and from char (0,0,0,174) to char 
(0,0,0,255)) */ 
497. FreeText ::= """ {ExtendedAlphaNum} """ 
498. AddressValue ::= "null" 
499. OmitValue ::= OmitKeyword 
500. OmitKeyword ::= "omit" 

5.6.1.A  ����
�  
501. InParKeyword ::= "in" 
502. OutParKeyword ::= "out" 
503. InOutParKeyword ::= "inout" 
504. FormalValuePar ::= [(InParKeyword | InOutParKeyword | OutParKeyword)] Type 
ValueParIdentifier 
505. ValueParIdentifier ::= Identifier 
506. FormalPortPar ::= [InOutParKeyword] PortTypeIdentifier PortParIdentifier 
507. PortParIdentifier ::= Identifier 
508. FormalTimerPar ::= [InOutParKeyword] TimerKeyword TimerParIdentifier 
509. TimerParIdentifier ::= Identifier 
510. FormalTemplatePar ::= [(InParKeyword | OutParKeyword | InOutParKeyword )] 
                           TemplateKeyword Type TemplateParIdentifier 
511. TemplateParIdentifier ::= Identifier 

6.6.1.A  �	�� !�  
512. WithStatement ::= WithKeyword WithAttribList 
513. WithKeyword ::= "with" 
514. WithAttribList ::= "{" MultiWithAttrib "}" 
515. MultiWithAttrib ::= {SingleWithAttrib [SemiColon]} 
516. SingleWithAttrib ::= AttribKeyword  [OverrideKeyword] [AttribQualifier] AttribSpec 
517. AttribKeyword ::= EncodeKeyword | 
                       VariantKeyword | 
                       DisplayKeyword | 
                       ExtensionKeyword 
518. EncodeKeyword ::= "encode" 
519. VariantKeyword ::= "variant" 
520. DisplayKeyword ::= "display" 
521. ExtensionKeyword ::= "extension" 
522. OverrideKeyword ::= "override" 
523. AttribQualifier ::= "(" DefOrFieldRefList ")" 
524. DefOrFieldRefList ::= DefOrFieldRef {"," DefOrFieldRef} 
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525. DefOrFieldRef ::= DefinitionRef | FieldReference | AllRef 
/* STATIC SEMANTICS - the DefOrFieldRef must refer to a definition or field which is within the 
module, group or definition to which the with statement is associated */ 
526. DefinitionRef ::= StructTypeIdentifier | 
                       EnumTypeIdentifier | 
                       PortTypeIdentifier | 
                       ComponentTypeIdentifier | 
                       SubTypeIdentifier | 
                       ConstIdentifier | 
                       TemplateIdentifier | 
                       AltstepIdentifier | 
                       TestcaseIdentifier | 
                       FunctionIdentifier | 
                       SignatureIdentifier | 
                       VarIdentifier | 
                       TimerIdentifier | 
                       PortIdentifier | 
                       ModuleParIdentifier | 
                       FullGroupIdentifier 
527. AllRef ::= ( GroupKeyword AllKeyword [ExceptKeyword "{" GroupRefList "}"]) | 
                ( TypeDefKeyword AllKeyword [ExceptKeyword "{" TypeRefList "}"]) | 
                ( TemplateKeyword AllKeyword [ExceptKeyword "{" TemplateRefList "}"]) | 
                ( ConstKeyword AllKeyword [ExceptKeyword "{" ConstRefList "}"]) | 
                ( AltstepKeyword AllKeyword [ExceptKeyword "{" AltstepRefList "}"]) | 
                ( TestcaseKeyword AllKeyword [ExceptKeyword "{" TestcaseRefList "}"]) | 
                ( FunctionKeyword AllKeyword [ExceptKeyword "{" FunctionRefList "}"]) | 
                ( SignatureKeyword AllKeyword [ExceptKeyword "{" SignatureRefList "}"]) | 
                ( ModuleParKeyword AllKeyword [ExceptKeyword "{" ModuleParRefList "}"])  
528. AttribSpec ::= FreeText 

7.6.1.A   "	#	��$%�&  
529. BehaviourStatements ::= TestcaseInstance | 
                             FunctionInstance | 
                             ReturnStatement | 
                             AltConstruct | 
                             InterleavedConstruct | 
                             LabelStatement | 
                             GotoStatement | 
                             RepeatStatement | 
                             DeactivateStatement | 
                             AltstepInstance | 
                             ActivateOp 
/* STATIC SEMANTICS - TestcaseInstance shall not be called from within an existing executing 
testcase or function chain called from a testcase i.e. testcases can only be instantiated from the 
control part or from functions directly called from the control part */ 
/* STATIC SEMANTICS - ActivateOp shall not be called from within the module control part */ 
530. VerdictStatements ::= SetLocalVerdict 
531. VerdictOps ::= GetLocalVerdict 
532. SetLocalVerdict ::= SetVerdictKeyword "(" SingleExpression ")" 
/* STATIC SEMANTICS - SingleExpression must resolve to a value of type verdict */ 
/* STATIC SEMANTICS - the SetLocalVerdict shall not be used to assign the Value error */ 
533. SetVerdictKeyword ::= "setverdict" 
534. GetLocalVerdict ::= "getverdict" 
535. SUTStatements ::= ActionKeyword "(" [ActionText ] {StringOp ActionText} ")" 
536. ActionKeyword ::= "action" 
537. ActionText ::= FreeText | Expression 
/*STATIC SEMANTICS - Expression shall have the base type charstring or universal charstring */ 
538. ReturnStatement ::= ReturnKeyword  [Expression] 
539. AltConstruct ::= AltKeyword "{" AltGuardList "}" 
540. AltKeyword ::= "alt" 
541. AltGuardList ::= {GuardStatement | ElseStatement [SemiColon]} 
542. GuardStatement ::= AltGuardChar (AltstepInstance [StatementBlock] | GuardOp StatementBlock) 
543. ElseStatement ::= "["ElseKeyword "]" StatementBlock 
544. AltGuardChar ::= "[" [BooleanExpression] "]" 
/*STATIC SEMANTICS - BooleanExpression shall conform to restrictions in clause 20.1.2 */ 
545. GuardOp ::= TimeoutStatement | 
                 ReceiveStatement | 
                 TriggerStatement | 
                 GetCallStatement | 
                 CatchStatement | 
                 CheckStatement | 
                 GetReplyStatement | 
                 DoneStatement | 
                 KilledStatement 
/* STATIC SEMANTICS - GuardOp used within the module control part shall only contain the 
timeoutStatement */ 
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546. InterleavedConstruct ::= InterleavedKeyword "{" InterleavedGuardList "}" 
547. InterleavedKeyword ::= "interleave" 
548. InterleavedGuardList ::= {InterleavedGuardElement [SemiColon]}+ 
549. InterleavedGuardElement ::= InterleavedGuard InterleavedAction 
550. InterleavedGuard ::= "[" "]" GuardOp 
551. InterleavedAction ::= StatementBlock 
/* STATIC SEMANTICS - the StatementBlock may not contain loop statements, goto, activate, 
deactivate, stop, return or calls to functions */ 
552. LabelStatement ::= LabelKeyword LabelIdentifier 
553. LabelKeyword ::= "label" 
554. LabelIdentifier ::= Identifier 
555. GotoStatement ::= GotoKeyword LabelIdentifier 
556. GotoKeyword ::= "goto" 
557. RepeatStatement ::= "repeat" 
558. ActivateOp ::= ActivateKeyword "(" AltstepInstance ")" 
559. ActivateKeyword ::= "activate" 
560. DeactivateStatement ::= DeactivateKeyword ["(" ComponentOrDefaultReference ")"] 
561. DeactivateKeyword ::= "deactivate" 

8.6.1.A  ��&	&' "	#	��  
 
562. BasicStatements ::= Assignment | LogStatement | LoopConstruct | ConditionalConstruct | 
                         SelectCaseConstruct 
563. Expression ::= SingleExpression | CompoundExpression 
/* STATIC SEMANTICS - Expression shall not contain Configuration, activate operation or verdict 
operations within the module control part */ 
564. CompoundExpression ::= FieldExpressionList | ArrayExpression 
/* STATIC SEMANTICS - Within CompoundExpression the ArrayExpression can be used for Arrays, record, 
record of and set of types. */ 
565. FieldExpressionList ::= "{" FieldExpressionSpec {"," FieldExpressionSpec} "}" 
566. FieldExpressionSpec ::= FieldReference AssignmentChar NotUsedOrExpression 
567. ArrayExpression ::= "{" [ArrayElementExpressionList] "}" 
568. ArrayElementExpressionList ::= NotUsedOrExpression  {"," NotUsedOrExpression} 
569. NotUsedOrExpression ::= Expression | NotUsedSymbol 
570. ConstantExpression ::= SingleConstExpression | CompoundConstExpression 
571. SingleConstExpression ::= SingleExpression 
/* STATIC SEMANTICS - SingleConstExpression shall not contain Variables or Module parameters and 
shall resolve to a constant Value at compile time */ 
572. BooleanExpression ::= SingleExpression 
/* STATIC SEMANTICS - BooleanExpression shall resolve to a Value of type Boolean */ 
573. CompoundConstExpression ::= FieldConstExpressionList | ArrayConstExpression 
/* STATIC SEMANTICS - Within CompoundConstExpression the ArrayConstExpression can be used for 
Arrays, record, record of and set of types. */ 
574. FieldConstExpressionList ::= "{" FieldConstExpressionSpec {"," FieldConstExpressionSpec} "}" 
575. FieldConstExpressionSpec ::= FieldReference AssignmentChar ConstantExpression 
576. ArrayConstExpression ::= "{" [ArrayElementConstExpressionList] "}" 
577. ArrayElementConstExpressionList ::= ConstantExpression {"," ConstantExpression} 
578. Assignment ::= VariableRef AssignmentChar (Expression | TemplateBody) 
/* STATIC SEMANTICS - The Expression on the right hand side of Assignment shall evaluate to an 
explicit Value of a type compatible with the type of the left hand side for value variables and 
shall evaluate to an explicit Value, template (literal or a template instance) or a matching 
mechanism compatible with the type of the left hand side for template variables. */ 
579. SingleExpression ::= XorExpression { "or" XorExpression } 
/* STATIC SEMANTICS - If more than one XorExpression exists, then the XorExpressions shall evaluate 
to specific values of compatible types */ 
580. XorExpression ::= AndExpression { "xor" AndExpression } 
/* STATIC SEMANTICS - If more than one AndExpression exists, then the AndExpressions shall evaluate 
to specific values of compatible types */ 
581. AndExpression ::= NotExpression { "and" NotExpression } 
/* STATIC SEMANTICS - If more than one NotExpression exists, then the NotExpressions shall evaluate 
to specific values of compatible types */ 
582. NotExpression ::= [ "not" ] EqualExpression 
/* STATIC SEMANTICS - Operands of the not operator shall be of type boolean (TTCN or ASN.1) or 
derivatives of type Boolean. */ 
583. EqualExpression ::= RelExpression { EqualOp RelExpression } 
/* STATIC SEMANTICS - If more than one RelExpression exists, then the RelExpressions shall evaluate 
to specific values of compatible types */ 
584. RelExpression ::= ShiftExpression [ RelOp ShiftExpression ] 
/* STATIC SEMANTICS - If both ShiftExpressions exist, then each ShiftExpression shall evaluate to a 
specific integer, Enumerated or float Value (these values can either be TTCN or ASN.1 values) or 
derivatives of these types */ 
585. ShiftExpression ::= BitOrExpression { ShiftOp BitOrExpression } 
/* STATIC SEMANTICS - Each Result shall resolve to a specific Value. If more than one Result exists 
the right-hand operand shall be of type integer or derivatives and if the shift op is '<<' or '>>' 
then the left-hand operand shall resolve to either bitstring, hexstring or octetstring type or 
derivatives of these types. If the shift op is '<@' or '@>' then the left-hand operand shall be of 
type bitstring, hexstring, charstring or universal charstring or derivatives of these types */ 
586. BitOrExpression ::= BitXorExpression { "or4b" BitXorExpression } 
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/* STATIC SEMANTICS - If more than one BitXorExpression exists, then the BitXorExpressions shall 
evaluate to specific values of compatible types */ 
587. BitXorExpression ::= BitAndExpression { "xor4b" BitAndExpression } 
/* STATIC SEMANTICS - If more than one BitAndExpression exists, then the BitAndExpressions shall 
evaluate to specific values of compatible types */ 
588. BitAndExpression ::= BitNotExpression { "and4b" BitNotExpression } 
/* STATIC SEMANTICS - If more than one BitNotExpression exists, then the BitNotExpressions shall 
evaluate to specific values of compatible types */ 
589. BitNotExpression ::= [ "not4b" ] AddExpression 
/* STATIC SEMANTICS - If the not4b operator exists, the operand shall be of type bitstring, 
octetstring or hexstring or derivatives of these types. */ 
590. AddExpression ::= MulExpression { AddOp MulExpression } 
/* STATIC SEMANTICS - Each MulExpression shall resolve to a specific Value. If more than one 
MulExpression exists and the AddOp resolves to StringOp then the MulExpressions shall resolve to 
same type which shall be of bitstring, hexstring, octetstring, charstring or universal charstring or 
derivatives of these types. If more than one MulExpression exists and the AddOp does not resolve to 
StringOp then the MulExpression shall both resolve to type integer or float or derivatives of these 
types.*/ 
591. MulExpression ::= UnaryExpression { MultiplyOp UnaryExpression } 
/* STATIC SEMANTICS - Each UnaryExpression shall resolve to a specific Value. If more than one 
UnaryExpression exists then the UnaryExpressions shall resolve to type integer or float or 
derivatives of these types. */ 
592. UnaryExpression ::= [ UnaryOp ] Primary 
/* STATIC SEMANTICS - Primary shall resolve to a specific Value of type integer or float or 
derivatives of these types.*/ 
593. Primary ::= OpCall | Value | "(" SingleExpression ")" 
594. ExtendedFieldReference ::= {(Dot ( StructFieldIdentifier | TypeDefIdentifier)) 
                                | ArrayOrBitRef }+ 
/* STATIC SEMANTIC - The TypeDefIdentifier shall be used only if the type of the VarInstance or 
ReferencedValue in which the ExtendedFieldReference is used is anytype.*/ 
595. OpCall ::= ConfigurationOps | 
                VerdictOps | 
                TimerOps | 
                TestcaseInstance | 
                FunctionInstance | 
                TemplateOps | 
                ActivateOp 
596. AddOp ::= "+" | "-" | StringOp 
/* STATIC SEMANTICS - Operands of the "+" or "-" operators shall be of type integer or float or 
derivations of integer or float (i.e. subrange) */ 
597. MultiplyOp ::= "*" | "/" | "mod" | "rem" 
/* STATIC SEMANTICS - Operands of the "*", "/", rem or mod operators shall be of type integer or 
float or derivations of integer or float (i.e. subrange). */ 
598. UnaryOp ::= "+" | "-" 
/* STATIC SEMANTICS - Operands of the "+" or "-" operators shall be of type integer or float or 
derivations of integer or float (i.e. subrange). */ 
599. RelOp ::= "<" | ">" | ">=" | "<=" 
/* STATIC SEMANTICS - the precedence of the operators is defined in Table 7 */ 
600. EqualOp ::= "==" | "!="   
601. StringOp ::= "&" 
/* STATIC SEMANTICS - Operands of the string operator shall be bitstring, hexstring, octetstring or 
character string */ 
602. ShiftOp ::= "<<" | ">>" | "<@" | "@>" 
603. LogStatement ::= LogKeyword "(" LogItem { "," LogItem } ")" 
604. LogKeyword ::= "log" 
605. LogItem ::= FreeText | TemplateInstance 
606. LoopConstruct ::= ForStatement | 
                       WhileStatement | 
                       DoWhileStatement 
607. ForStatement ::= ForKeyword "(" Initial SemiColon Final SemiColon Step ")" 
                      StatementBlock 
608. ForKeyword ::= "for" 
609. Initial ::= VarInstance | Assignment 
610. Final ::= BooleanExpression 
611. Step ::= Assignment 
612. WhileStatement ::= WhileKeyword "(" BooleanExpression ")" 
                        StatementBlock 
613. WhileKeyword ::= "while" 
614. DoWhileStatement ::= DoKeyword StatementBlock 
                          WhileKeyword "(" BooleanExpression ")" 
615. DoKeyword ::= "do" 
616. ConditionalConstruct ::= IfKeyword "(" BooleanExpression ")" 
                              StatementBlock 
                              {ElseIfClause}[ElseClause] 
617. IfKeyword ::= "if" 
618. ElseIfClause ::= ElseKeyword  IfKeyword "(" BooleanExpression ")"  StatementBlock 
619. ElseKeyword ::= "else" 
620. ElseClause ::= ElseKeyword  StatementBlock 
621. SelectCaseConstruct ::= SelectKeyword "(" SingleExpression ")" SelectCaseBody 
622. SelectKeyword ::= "select" 



  �������  (2006/03)  ITU-T  Z.140  143  

623. SelectCaseBody ::= "{" { SelectCase }+ "}" 
624. SelectCase ::= CaseKeyword ( '(' TemplateInstance {"," TemplateInstance } ')' | ElseKeyword ) 
                    StatementBlock 
625. CaseKeyword ::= "case" 
 

9.6.1.A  (%)�� *	�#+  
 
626. Dot ::= "." 
627. Dash ::= "-" 
628. Minus ::= Dash 
629. SemiColon ::= ";" 
630. Colon ::= ":" 
631. Underscore ::= "_" 
632. AssignmentChar ::= ":=" 
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 �����B  

 ��	�
��� �����  

1.B  ���� ����	� 
���  

0.1.B  ����  
 ��5�%� � 34�&� '= "�6 *�� ��p��!� ����~ 0�$!� �
� ��TTCN-3 )V%7 ��5�%� ��.(  

1.1.B  67.8 ��* �29��2  
 ��5�%! ��5�5= ��p��� ���~ 8� O��� ��%�� 'JTTCN-3 .�� ��%������� � ��l�M� 8� ��5�%� � O�  ��  �= ��p��� ����~ �= N$#

OP�� .���  V�h��@ �L�%�� j+: a����� .��� �L�%� '�, gV%7 �GJ� g�GJ �|���� a��� .�B �L�d >� z�%� .�B 3p���K gF�G lS �� �
�z�%!� � l�M��� ��%� �L�%.  

.�¥b�:  
 // Given the message type definition  
 type record MyMessageType 
 {  
  integer    field1, 
  charstring  field2, 
  boolean    field3 optional, 
  integer[4]  field4 
 } 
 
 // A message template using specific values could be  
 template MyMessageType MyTemplate:= 
 {  
  field1 := 3+2,     // specific value of integer type  
  field2 := "My string",  // specific value of charstring type  
  field3 := true,     // specific value of boolean type  
  field4 := {1,2,3}   // specific value of integer array  

 } 

1.1.1.B  ��� ,-�  

 ��P��+!� �L$��� .�omit ����� z�%� .�B ���S N$# . z�%!� .�B '��K '= ;�Q@ gO�7�!� ;�<T� >�L� ��d � 34�&K '= "�6�
k�K���� F�G.  

.�¥b�:  
 template Mymessage MyTemplate:= 
 {  : 
  : 
  field3 := omit,  // omit this field  
  : 

 } 

2.1.B  :;., �29��2 
���< ��* =2  
0.2.1.B  .	/  

��I�� ��d '��� ������� ��p��!� ����~ 3�4�5� "�6.  
1.2.1.B  ��� ��0	�  

�$����� ��%$� ����%� �1��d ��d �1��d �� .;�<T� >�L� ��d � 34�&� '= "�6� .��d �L1�d 34�&K z�%� .�B�  �|���� a��� .�B �1���
��%�� �L1�d � ��%�� "� �L�d �= >� �L1���� a��� .�B �L�d D:�, gV%7 �GJ� g�GJ . .�� {�# "$M� V< "� ��%�� �L1�d � �L�d a, '����

���²� 	
� 34�&� ��P z�%�.  
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.�¥b�:  
 template Mymessage MyTemplate:=  
 {   
  field1 := (2,4,6),      // list of integer values  
  field2 := ("String1", "String2"), // list of charstring values  
  : 
  : 

 } 

2.2.1.B  ����� ��� ��0	�  

 ��P��+!� �L$��� .�complement  �$��� ��%, a�%� � ��%� �L1�d N$#)��d �L1�%� .�L��5� �¦= g�= .(;�<T� >�L� 34�&� '= "�6�.  
.�L��5�� {�7 34�&K z�%� .�� {�# "$M� V< "� �L1�%�� � �L�d a, '���� . a��� .�B >� 3p���K .�L��5� 34�&K z�%� .�B 'J

��%�� �L1�d � O���� �L�d �= >� a����� .��� 3p���K � gV%7 �GJ� gGJ �|���� .>�A��@ gO�P� �L�d ��%�� �L1�d '��� '= "�6�.  

.�¥b�:  
 template Mymessage MyTemplate:=  
 {  
  complement (1,3,5), // list of unacceptable integer values  
  : 
  field3 not(true)  // will match false  
  : 
 } 

3.2.1.B  ���� 1'  

 ��p��!� ��� 34�&K"?" (AnyValue) ����%� �¨�� �$��� �L�d �= '= N$# ���$� .�&� '= "�6�;�<T� a�� ��d � 34 . z�%� .�B 'J
�� VL�� �P� ���M� a����� .��� ��d gV%7 �GJ� gGJ �|���� a��� .�B >� 3p���� �L�d ���~ �= 34�&K.  

 template Mymessage MyTemplate:= 
 {   
  field1 := ?,  // will match any integer  
  field2 := ?,  // will match any non-empty charstring value  
  field3 := ?,  // will match true or false  
  field4 := ?  // will match any sequence of integers  
 } 

4.2.1.B  �23 4 �' ���� 1'  

 ��p��!� ��� 34�&K"*" (AnyValueOrNone) ����%� g�L�%�� F$� ^
P F�G � �H g�¨�� �$��� �L�d �= '= N$# ���$� . '= "�6�
����� {�# "$M!� z�%!� .�B '= ;�Q@ g;�<T� a�� ��d � 34�&K.  

�= g�� VL�� ���# �T a��� .�B ��d gV%7 �GJ� g�GJ �|���� a��� .�B >� 3p���K ����� �
� 34�&K z�%� .�B 'J J .��� '�, �G
k��1�S a�����.  

.�¥b�:  
 template Mymessage MyTemplate:= 
 { : 
  field3 := *,  // will match true or false or omitted field  
  : 

 } 

5.2.1.B  ��� 5��  

X� N$# �K�T� .� ���%� ��%� 0w��� . ;�<= ��d 3�4�5� �#�integer �float types )�� ��#�7 ;�<=�= ���  0�$/ .( '����
��J ��P �L�d:  

  =(  �  �= ��1�¦–���1�¦ � 

�(  k�l�M� �� 0�$/ �= ���� �L�d ��%K.  
"6T� U:��� N$# ��$M�� ��¨�� gXL$� �&KT� U:��� N$# ��:�� ��¨� >I�� .��$M�� ��¨� "� ad= ��:�� ��¨� '���� . z�%!� .�B 'J

 X� 34�&K �
��X!� � ��%�� "� OP��� �K��&� a��� .�B �L�d D:�, gV%7 �GJ� g�GJ �|���� a��� .�B >� 3p���K.  
�5�%� � 34�&� ���#� ;�<T ��5�%� ���B �= �charstring �universal charstring �L&�� >I��� ��¨� ��%� g

k�%�/ �¨����  .��).��` ( O�+Q� ��  �#�LB)kmb�� gk�S��7 �� >I�� '��K  .( �¨�� ��d ��$M��� ��:�� ��¨� C@ >I��!� -�M� ��
�� X!.  
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.�¥b�:  
 template Mymessage MyTemplate:= 
 {   
  field1 := (1 .. 6), // range of integer type  
  : 
  : 
  : 
 } 
 // other entries for field1 might be (-infinity to 8) or (12 to infinity) 
 

6.2.1.B  SuperSet 

 'JSuperSet �p��L$� ��$L# 8� ;�<= ��d � V%7 34�&� �set of . N$# .K�SuperSet  ��P��+!� �L$���superset.  �
�� .����
 34�&KSuperSet M�� >�? N$# a��� .�B X��P� gV%7 �GJ� g�GJ �|���� a��� .�B >� 3p���K � adT� N$# �7�M!� ����SuperSet g

� '= "�6��b,= N$# ��� . l}�� '��K�SuperSet  "$M!� VL��� "� ���~ {�7 34�&� .�� {�#SuperSet.  

.�¥b�:  
 type set of integer MySetOfType; 
 
 template MySetOfType MyTemplate1 := superset ( 1, 2, 3 ); 
 // any sequence of integers matches which contains at least one occurrence of the numbers 
 // 1, 2 and 3 in any order and positions 
 

 

7.2.1.B  SubSet  
 'JSubSet <= � V%7 34�&� '= "�6 ��p��L$� ��$L# 8� ;�set of . N$# .K�SubSet  ��P��+!� �L$���subset.  

 34�&K �
�� .����SubSet �� .�B X��P� gV%7 �GJ� g�GJ �|���� a��� .�B >� 3p���K � �7�M� ����# N$# V%7 a�SubSet '= "�6� g
�ad= N$# ��� . l}�� '��K�SubSet  "$M!� VL��� "� ���~ {�7 34�&� .�� {�#SubSet.  

.�¥b�:  
 template MySetOfType MyTemplate1:= subset ( 1, 2, 3 ); 
 // any sequence of integers matches which contains zero or one occurrence of the numbers 
 // 1, 2 and 3 in any order and positions 
 

3.1.B  ��* !��7 �29��2 
���<  
0.3.1.B  /�.	  

������ ��p��!� ����~ 3�4�5� "�6 ��d a��� �strings �records �records of �sets �sets of �arrays.  
1.3.1.B  67)/ 1'  

��p��!� ��� 34�&K"?" (AnyElement)  ����# .��&K {:= N$# .��  �$&$&� O�P�)��  a5m5 p��b�5�@( record of x�+� �= .
� V%7 34�&K� ;�<=� �$&$5 ;�<T ��d set of  ;�<=�record of ��7�+���.  

.�¥b�:  
 template Mymessage MyTemplate:= 
 { : 
  field2 := "abcxyz",  
  field3 := '10???'B,  // where each "?" may either be 0 or 1  
  field4 := {1, ?, 3} // where ? may be any integer value  
 } 

�����  �  ������� 	
�"?" in field4  ����AnyValue ������ ��AnyElement  �� ����� �����record of !"�# set of  ��
$��� .%�&'(� �)
*+ ,*-/ 0 ��+1�23� 4�( 56 7�8#98 	8����� :; 7<.  

1.1.3.1.B  6��S
 �f T��g���  

�GJ O�P� �  "# l�M��� U$/"?"   ��  ��AA� 3�4�5� �A5��@ ��� gOP�� ��L&� a5m5 �) �9:�5.1.B .(kmbL7 g"abcdxyz" g
"abccxyz" "abcxxyz"  a, >� 3p����pattern "abccxyz" . 3p���� � gF�G >��"abcxyz" g"abcdefxyz".  
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2.3.1.B  68	)/ 9	�: �' 68	)
� ;�/ 1'  

 ��p��!� ��� 34�&K"*" (AnyElementsOrNone)  �$&$&� ������� ����M� p8n � �= �# �= .��&K {:= N$# .��)��  �$&$5 p��b�5�@( 
 �=record of gset of x�+� �= . ����� 3p���K�"*" k�%�/ g���� ����M� >@��� .�/= >�  �A��� ������ {��P �L, V�A4�$� @"*".  

.�¥b�:  
 template Mymessage MyTemplate:=   
 { : 
  field2 := "abcxyz",   
  field3 := '10*11'B,  //  where "*" may be any sequence of bits (possibly empty)  
  field4 := {*, 2, 3} // where "*" may be any number of integer values or omitted  
 } 
 var charstring MyStrings[4]; 
 MyPCO.receive(MyStrings:{"abyz", *, "abc" }); 

 �e| �GJ"*" # g�$&$5 a��� X��&� N$#= �record of �set of  gx�+� �= {:= N$# �&+KAnyElementsOrNone.  
�����  �  	
�3� ����� =������ �>? @-A �"*"  �?�������AnyValueOrNone �� �))� !"�# &B-� C���/ D�E record of  ��set of 

$��� ��.  

1.2.3.1.B   T��g���6��S
 /��$� 6a�'�� /�f  

�GJ  OP�� �  "# l�M��� U$/"*"  ��  ��AA� 3�4�5� �A5��@ ��� g��  a5m5 �) �9:�5.1.B .(kmbL7 g"abcxyz" g
"abcdefxyz" g"abcabcxyz"  a, >� 3p����pattern "abc*xyz".  

3.3.1.B  <���=�  

E� 'J�p��! ��$L# .�@ ;�<= ��d � V%7 34�&� �record of .$��� .�@E� N$# .K� ��P��+!� �Lpermutation . �L&K�
� ��l�M�@AnyElement �AnyElementsOrNone .�@J ����M, .� ���� ���# a, '��K� V< {4&��&K V< .�@E� record of.  

���%� ����# "� �$&$5 �= '= �P� ���# a� � .�@J �MK� "� '= �S���@ g.�@E� � ��d �L1�%, ����M�� j+: N$# X��� {:= ;�n N$# �
x$�� U����@ "�L!� .J�� .�@E� "� a, 34�5� �GAnyElementsOrNone ���Q� �« N$# �LeL��%� ��K g�L�d a���.  

 'JAnyElementsOrNone �� �L�d a�o&� >Ad � ����M�� "� �# �= �= p8n � a� a� .�@J a��� 34�&!�.�@J �A5��@ �L1�� . ��%K�
AnyElementsOrNone  ��²� � .�@J a���)kmM7 �L�%� �L1�d � ���# >� .�@E� �L1�%� X��T� ����M�� >�? 3p���� ���#.(  

�� ����1 �  76AnyElementsOrNone ���6 !"�# ����3� �������� $)�F �G,/ H� CAnyElementsOrNone ����+  I ��; C���6 @+ 	+�J����
AnyElementsOrNone K�L ������+ &��-� !M !N� �"<� .%:O�L �{permutation(1,2,*)}  PL�
8){*,1,*,2,*} �{*,2,*,1,*}( ��-�� �

{permutation(1,2),*}  PL�
8({1,2},{2,1},*).  
�� ����2 �  ����8 �+�-�AnyElementsOrNone C2S TU( @+ 	+�J����  V)� W�X-8 7� 	
� C���YAnyElementsOrNone #�� �����  &��-U��

 �X��2� ��Z�2�3�AnyElementsOrNone )%�[8� &'(� 1.4.1.B .(� V)�� 56 C2S TU( \�[8 0 �4
U�AnyElementsOrNone  !"�# ����+
 C���6)%0�� C���Y� !+�; V)� W�X-8 7� 	
� 	
�� ]�^ 	+.(  

.�¥b�:  
 type record of integer MySequenceOfType; 
 
 template MySequenceOfType MyTemplate1 := { permutation ( 1, 2, 3 ), 5 }; 
 // matches any of the following sequences of 4 integers: 1,2,3,5; 1,3,2,5; 2,1,3,5; 
 // 2,3,1,5; 3,1,2,5; or 3,2,1,5 
 
 template MySequenceOfType MyTemplate2 := { permutation ( 1, 2, ? ), 5 }; 
 // matches any sequence of 4 integers that ends with 5 and contains 1 and 2 at least once in 
 // other positions 
 
 template MySequenceOfType MyTemplate3 := { permutation ( 1, 2, 3 ), * }; 
 // matches any sequence of integers starting with 1,2,3; 1,3,2; 2,1,3; 2,3,1; 3,1,2 or 3,2,1 
 
 template MySequenceOfType MyTemplate4 := { *, permutation ( 1, 2, 3 )}; 
 // matches any sequence of integers ending with 1,2,3; 1,3,2; 2,1,3; 2,3,1; 3,1,2 or 3,2,1 
 
 template MySequenceOfType MyTemplate5 := { *, permutation ( 1, 2, 3 ),* }; 
 // matches any sequence of integers containing any of the following substrings at any 
position: 
 // 1,2,3; 1,3,2; 2,1,3; 2,3,1; 3,1,2 or 3,2,1  
 
 template MySequenceOfType MyTemplate6 := { permutation ( 1, 2, * ), 5 }; 
 // matches any sequence of integers that ends with 5 and containing 1 and 2 at least once in 
 // other positions 
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 template MySequenceOfType MyTemplate7 := { permutation ( 1, 2, 3 ), * length (0..5)}; 
 // matches any sequence of three to eight integers starting with 1,2,3; 1,3,2; 2,1,3; 2,3,1; 
 // 3,1,2 or 3,2,1 
 
 template MySequenceOfType MyTemplate9 := { permutation ( 1, 2, *) length (3..5), 5 }; 
 // matches any sequence of four to six integers that ends with 5 and contains 1 and 2 at least 
 // once in other position 

4.1.B  ��* 
��� �29��2  
0.4.1.B  .	/  

��p��� ����~ >� ������� ��M��� UP���� '= "�6.  
1.4.1.B  <%>�� "����?�  

��d .�/ ��%�� .�/ ��%� DM: 34�&K  �$&$5 � ����M�� "� �#�set of grecord of x�+� ���@ �= . 34�&K� DM�, V%7
������� ����Ò� :AnyValue �AnyValueOrNone �AnyElement ).�@J a��� j��� (��#�7 �#�LB� �K�:�w �#�LB� .�@J� . "�6�

M: >�� �$L�� ��p��� ���~ >� "������@ �hK= {��4�5� DAnyElementsOrNone . U�,���� #��d `��� �length  �3.2.6 �3.3.6.  
����� �  _��+ C�` �� _��+ V)� �a�L �-�[�3� b�������� W�X-/ �_��+ C�` �� _��3 C2S ����/ �+1�2+ b���c� �)�
��� 	+ !; ����/ �+�-��

!��+ !
*�.  

k�%�/ .�A�� ��P� �&+�  .�o$�4 �$&$5 ��d ���P �. <T ��&���@� ��7�+��� ;�set of �record of A< .�A�� OP� '���k� 
4&��&�k� . ��d C�� *�� ��l�M��� ��¨� N$# .K�integer O�� ����5 lS .kmK@� "�6 gF�G "#  ��P��+!� �L$��� 3�4�5�

infinity �� ���$� �L�%,N$#= P ��` 3# N$# ���$� ��$M .�A$�.  
 ��+���� R��M�� � ����%�$� .�A�� >� z�%! .�A��)�`� 'J (�|���� VL�� . .�B >� 3p���K ���� DM�, .�/ 34�&K z�%� .�B 'J

UP���!� {�M:� ����� "� a, >� a��� .�B 3p��� gV%7 �GJ� g�GJ �|���� a��� . �= "� -,= a����� .��� .�/ '�, �GJ .�A�� DM: 3p���K�
=� O�� ��:� ��¨ ��&���$M�� ���$� ��&� �= "� ad .!� .��� .�/ '�, �GJ V%7 .�A�� DM: 3p���K gO�P� .�/ �L�d ���P �� �� a�%�&

O��� �L�%�� V�h��@.  
 "������@ .�/ ��%� 3�4�5� W�L&!� "� ����� �L�%�� >�omitj�� g���¨� 	
� � gF�G >�� �  lw�� .�A�� DM��) >� g�=omit  '��K

 �G���/J .( >��AnyValueOrNone �ifpresent �`� 'J g�$����� �L�%�� � ��%� a� a�.  

.�¥b�:  
 template Mymessage MyTemplate:= 
 {   
   field1 := complement ({4,5},{1,4,8,9}) length (1 .. 6), // any value containing 1, 2, 3, 4,   
    // 5 or 6 elements is accepted provided it is not {4,5} or {1,4,8,9}  
   field2 := "ab*ab" length(13) // max length of the AnyElementsOrNone string is 9 characters  
 : 
 } 

2.4.1.B   63@�IfPresent  

 .Kifpresent k��B '�, �GJ ��p��� t�P N$# K����k� k���`�� )^
� � g�= .( g��p��!� ����~ >�? >� DM��� �
� 3�4�5� "�6�
����� {:= N$# VL��� 'm#J ;�Q@.  

 34�&K z�%� .�B 'Jifpresent k�%�/ a����� .��� 3p��� gV%7 �GJ� g�GJ �|���� a��� .�B >� 3p���K  '�, �= ��P���!� ��p��!� ���²
k��1�S a����� .���.  

.�¥b�:  
 template Mymessage:MyTemplate:= 
 { : 
  field2 := "abcd" ifpresent, // matches "abcd" if not omitted  
  : 
  : 

 } 

 ����� �  76AnyValueOrNone  !O+ dU3� 4�( H�? ifpresent.  
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5.1.B  �29��2 �> ?��@  
0.5.1.B   .	/  

 0&: xK�M�� ��5�%� � ��  ��A�Ar 3�4�5� "�6�u��%�5� ��$A� ��  �&$&� .3�4�5� "�6�  ��d ��p��! ��  ��A�Ar
charstring �universal charstring .E�@�@ ��  ��A�Ar �L&� g��7�P ��  sJ �7�I ��$K�� ��  3�4�5�) ab�? 

�* _����� N$# �  �T �# �=� �  �= ��p��� �MK �  V�Ar �.( 

 .�¥b!�1 :  
 template charstring MyTemplate:= pattern "ab??xyz*0" 

�= >� z�%!� �
� 3p���K�  ��  "� x���� ��  �$&$5"ab" ��� ��  �eM���� C�  �= �eM"xyz"  "� �# �= �eM��K� ��L&��) F�G � �H
 �# �="0"s ( �L&�� 0$S a�d"0".  

 8}��K g��7�P ��$K�� �  �= l&+� U$/ �GJ�= ��$K����� �L&�� �e%�&K ''\'.  

 .�¥b!�2:  
 template charstring MyTemplate:= pattern "ab?\?xyz*"; 

�= >� z�%!� �
� 3p���K�  ��  "� x���� ��  �$&$5'ab' ��� ��  �eM���� C�  �= �eM'?xyz' "� �# �= �eM��K�  ��L&��.  
 .��� � ��K�1.B  ��A�A4�� ��$K�� ��  �L1�dTTCN-3 . �  0�&� p�h�@ �7�&� p��b�5�@ p�h�@ ��7�&� N$# ��$K�� ��  ���� ��

��l�M� �#�LB a��� �= a�d K�� V��.  

 	
���Z.140/1.B –  /�]�]g�� ���B�Y /�f �����TTCN-3  

	
��� ����� ��  

�2/e�f g� �) h�'E:3� &'(�1 �2( ? 

e�2/b���� 	+ 	
i #�� j;� @+ �1�2�8 k=&+ 	+ &O;� �� &�� �f g� �)C�O3� &'(�1�:��) ( &'(�
h�'E:3�1�2(  

* 

%��L&E ������� ��)82���� b���� ��/ l�/)�'E:3� &'(�3.(��)82m �f 7�# �f W�8 �+�-��   �nL&U+
dU8'\' ������� ���� @+ @��� �1�2�/'\' )�'E:3� &'(�4.( 

\ 

e�2/ =#�M ��2�` I �f g� �) &'(�1.5.1.B!������� 	+ �8J3( [ ] 

�# dU/ ��)82m �f �o�U�&3� _�2p<� 	+ q�r !"("[" and "]") I �"<�� C�<� hUs23� 1�-O���� �K�L
h�2���.b�f t�+ �8���� ��/�)&'(�1.5.1.B!������� 	+ �8J3( 

- 

�# hU�&3� h�2��� ���� ������� u�<� ���� dU/ ��)82m �f H� �U�&3� _�2p<� 	+ q�r !"
("[" and "]") f ��2�v ��)��
/ �f g� �+1�2+ l�/� �K�L �>? ��)82���� ���� w)/ b�) &'(�1.5.1.B 

!������� 	+ �8J3(  

^ 

wU��&��� �X��2� =#�x� ��3�U�� ���� yZ�2/ \q{group,plane,row,cell} 

��U/ �?������� �?&�8� �))� \&U+ wUz&+ !�U�+ q��/%�8#��%�)&'(�2.1.5.B!������� 	+ �8J3(  {reference} 

�f g� yZ�2/wUz&+ $8&U/ �X��2� �L&U+ ��2�v� D�E �b�f ��2�` I)&'(�4.5.1.B  	+ �8J3
!�������( 

\N{reference} 

yp� g� yZ�2/ g#��) PL�
+� [0-9]( \d 

Z�2/ ���p� ��Z�{? �f g� y) �|L�
+� [0-9a-zA-Z]( \w 

yZ�2/C0 y
m ���HT(11)  )&'(�ISO/IEC 6429 [11]( \t 

	+ g� yZ�2/C0 y
m b���:LF(10), VT(11), FF(12), CR(13) )&'(�ISO/IEC 6429 [7] )V�/ 
~&�*+ 2� V)� �8�z K" b�f(  

\n 

yZ�2/C0 y
m ���CR ) &'(�ISO/IEC 6429 [11]( \r 

 	+ �f g� yZ�2/C0 y
m b��� �������:CR HT(9), LF(10), VT(11), FF(12), CR(13) ) &'(�
ISO/IEC 6429 [7]( �ITU-T T.50 [9])V�/~&�*+ 2� V)� �8�z K" b�f( 

\s 

 ��); #��E yZ�2/)1�-O���� ��(��� �f g� @��/ �� W�/SP��DEL�� 1�[�� �L�+ b�f g,� �8�z K"( \b 

��B-��� �+:� �f yZ�2/  \" 

��B-��� �+:� �f yZ�2/  "" 

 V)� C��� ����/h)8�� 	8��U/  | 
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���Z.140/1.B –  /�]�]g�� ���B�Y /�f �����TTCN-3  

	
��� ����� ��  

��U/ @��{�� ����/  ( ) 

 W���� ��U��� yZ�2/n 	+ &O;� 4�� 	
�� !p<� V)� b�&+m=&+(postfix) )&'(�3.5.1.B  	+ �8J3
!�������( 

#(n, m) 

 K�[��� W���� ��U��� yZ�2/n  b�&+)D�En��E� yp� 2?((postfix)��; H�(� k�#(n)  #n 

���� ��U��� yZ�2/=�8�� b�&+ �� =�E�� =&+ W(postfix)��; H�( k�#(1,) + 

 ������1 �  ��Metacharacters ? and * �� ��	
 �� ���� ��� ����� ��� �� �
���
 ��� �����  �!"# $%&'() ��	
 *�+)- .��  �/ ��%""	) 0'1)
234
 .(�
���7� ����8 93� ��:3	'(7� ���;<�� �/ =
 %>?'�� @�4') ��3	'(7� ��"��1�� �� *�3�� =� @"AB - .C�D E
� . �/ �FG��7 9H'I - ��3	'(
 J"� <#�') - .��K�

L�	�4
 �
������ ��	
 *�+ �� ��	7 M�<#.  
�� ����2  � ��A� N1O P/ R<S� ��T"
<)? �* �"�B�U ��� �V��3'��O �F�'W X�1
 �K . P .C�D E
�TTCN-3  Y17�O �
������ L�B%"�	) ���(�� Z�V $%&'()

*�%[� ��V P �%\�.  
 ������3 �  �� �
���
 =]^ .C�D ��� ���O� // ��� �4;��O // ��!�"O �#�(
 ���(\\) �"4_ .L̀ H
 .'\\d'  ��(�(�� E
 $���'B'\d' 2�a �� b'# �
���
 =]^� c

 �4;��O d1O<
 d;��'\[' and '\]'  e��'�� ���.  
 ������4 �  �"�"f<) �� $�%&';� ��'\'  L�	f- �!FB<1) =]^ �"�"f<) ��� =
 L�%BT
 �g hO bi�B -. 

1.5.1.B  �/%�A BC
�  

"� �L1�d 3p����  "� C`��@ �%$}!� ��L&��'[' and ']' �L1�%�� F$� � O�P� �  �= >� .B l�M� ��P CMK� ������ �A5��@ ��¨� �#�L'[' 

']' .E�@� �K�= K� "�L!� "� g��7�P ��  sJ �7�I �/�Q�� 3�4�5�@ ��L&�� "�'-' a��+, . O�n��� a��+�� a�d �  "� X!� x���K�
	M@ � � C����o�� C�L&� ���+n C@ �  O�+n >� ��L&�� >�?� O�n��� .��G �L&�� %+��  �/�Q��'-'  �  '�� "��� �L1�%�� a���

���� ����M� �%P� �= �%@�5.  
k�hK= "�6� M� 8+: �  >I� �A5��@ �#�LB l�'^' s�T� �L&�� ������#�@ CM@�!� C5�%�� ��7 M@ .�= 8+: 0�&K��  �K . ¾�M� g�
u�

 �/�n'-'  ��mM�� O�n��� �������'^' ��7�P �L&,.  
�S��7 8+: �L1�%@ �� �S��7 �L1�%@ �L&K � .>@�� z�d a+d ¾�MK g�
u� ']'  >@�� z�d ��+� O�n��� _��'[' ��m# �=  '['  >@�� z�d ��+� ����� 

 >@�� z�d 0$}� O�n��� ������']' ��7�P ��L&,.  
? 'J�L1�%�� a��� �e�:�M� %+� g	�:�= O������ p��b�5�@ g��$�P���� ��L&�� >�:  

•  ']' !� � j�� O�n��� 8$K �� .�T� >I� �.�T� >I�!� �# 

•  '-' !� � j����L1�%�� � l�T� �= .�T� >I� 

•  '^' �0$S >@�� z�d O�n��� {�$K ���# p��b�5�@ �L1�%�� � .�T� >I�!� � 

•  '\', \d, \t, \w, \r, \n, \s �\b� 

•  \q{group,plane,row,cell}� 

•  \N{reference}.  
�� ����1 �  �`�+ yZ�2�� ��8 0)%:O+ �X� I K'[ab[r-z]]'  V)� C�8'['  ��O��'['  V)�']'  W)�8� �I&E']'  ��O��� ��Z����']'  0 D�E ,X" l�8

K�X���� I _2p ��L �z28.(  
�� ����2 �  ��L&E �f h�[��"^" I 7�
+ g� I �aUs � �+:U� �a���� �� C�<� @s23�"-" . �S&� h�[��� ��L&E"]" 7�
3� I �aUs �

� C�<� �a���� �� ��Z���� I �"<� ��  .//� I&E W)�� @�&+ _2p h�[��"^"�� C�<� I HUs �   H���� � .//� I 5�<� ���� T(�; �^6� ��Z���
"^" b���� 7�L �"-" �"]"  =&���+ w)/ �+�-� �a�( yZ�2/“^”.  

.�¥b�:  
 template charstring RegExp1:= pattern '[a-z]';  // this will match any character from a to z 
 
 template charstring RegExp2:= pattern '[^a-z]';  // this will match any character except a to 
z 
 
 template charstring RegExp3:= pattern '[AC-E][0-9][0-9][0-9]YKE';   
 
 // RegExp3 will match a string which starts with the letter A or a letter between 
 // C and E (but not e.g. B) then has three  digits and the letters YKE 
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2.5.1.B  !�6� BC
�  

E�@k�hK= "�L!� "� gO�n��� �$&$5 ��d sJ �7�I �`�� OP� ��L$M� �= ��l}�� �= D@��w �= ��5�%! >`��� 3�4�5� V�A4��� �O� .
 ��  � >`�!� �����"{"  "}" [K���  �$&$5 ;�<= "� VL�� >`�!� '���& .������ X���  ��M`�� ��l}�� �= D@��w �= ��5�%� ��K���

���# l�M�,. ���� V%7 OP�� O�� l�M� a, aK��.  

.�¥b�:  
 const charstring MyString:= "ab?"; 
 
 template charstring MyTemplate:= pattern '{MyString}'; 

�= >� z�%!� �
� 3p���K  ��  "� x���� ��  �$&$5'ab'�= �eM��� g �  . �$&$5 �= �&+� gaM+��@� ��P��+!� �L$��� 8$� �� 
pattern �&%�� �
� � �7�M!� #��%�� �M��� >`�� �A5��@ �= �P��� p��5.  

 
 template universal charstring MyTemplate1:= pattern '{MyString}de\q{1, 1, 13, 7}'; 

!� �
� 3p���K ��  "� x���� ��  �$&$5 �= >� z�%'ab'��� g ��L&�� �eM���� �  �= �eM'de' � �L&�� �eM���� ISO/IEC 10646  >�
group=1 �plane=1 �row=13 �cell=7.  

� �= D@�b�� �= z�%!� � >`��!� 'f7 g�b,= �= P�� l�M� N$# ���� l}�� �= D@�w �= z�%� sJ >`�� l�M� ��n= �GJ N$# .�� {��J ��Q!� l}�!
�J a�d ����� �«�8M`�!� V�A4��� � �v�K��� Y�.  

.�¥b�:  
 const charstring MyConst2 := pattern "ab"; 
 template charstring RegExp1 := pattern "{MyConst2}"; 
    // matches the string "ab" 
 template charstring RegExp2 := pattern "{RegExp1}{RegExp1}"; 
    // matches the string "abab" 
 template charstring RegExp3 := pattern "c{RegExp2}d"; 
    // matches the string "cababd" 
 
 template charstring RegExp4 := pattern "{Reg";  
 template charstring RegExp5 := pattern "Exp1}"; 
 template charstring RegExp6 := pattern "{RegExp4}{RegExp5}"; 
    // matches the string "{RegExp1}" only (i.e. shall not be handled as a reference expression 
    // to the template RegExp1)  

3.5.1.B   ����%�n BC
�� �6�  

 "� �M� {��p��� 8}��K 0�5T� l�M��� '= K���PJ 34�&� g���!�������� U�,���� #��d X :'#(n, m)'  �='#(n, )'  �='#( ,m)'  �='#(n)'  �=
'#n'  �='+'.  a�n ���'#(n, m)'  {��p��� U� 0�5T� l�M��� '=n  "� �b,= j�� "��� adT� N$# ����m �O� . ��$�P���� �L&�� ���

'#(n, )'  {��p��� U� 0�5T� l�M��� '=n  .K �L��@ adT� N$# ����'#( , m)'  "� �b,= j�� 3p���K 0�5T� l�M��� '= N$#m ��O . ���
 ��$�P���� ��L&��'#(n)' �'#n'  {��p��� U� 0�5T� l�M��� '=n  V�h��@ ����) �¹7��� 8��� '#(n, n)' .( a�Q�� ��'#n' '��� gn  �d�

��P . ��$�P���� �L&�� .��'+'  �p��� U� 0�5T� l�M��� '= N$# adT� N$# OP�� O�� {�) Á7��� �'#(1,)'(.  

.�¥b�:  
 
 template charstring RegExp4:= pattern '[a-z]#(9, 11)'; // match at least 9 but no more than 11 
              // characters from a to z 
 template charstring RegExp5a:= pattern '[a-z]#(9)';   // match exactly 9   
              // characters from a to z 
 template charstring RegExp5b:= pattern '[a-z]#9';   // match exactly 9   
              // characters from a to z 
 template charstring RegExp6:= pattern '[a-z]#(9, )';  // match at least 9   
              // characters from a to z 
 template charstring RegExp7:= pattern '[a-z]#(, 11)'; // match no more than 11  
              // characters from a to z 
 template charstring RegExp8:= pattern '[a-z]+';  // match at least 1  
              // characters from a to z, 
 

4.5.1.B  ��
�6� "	D �/%�A ����%�  

 a�Q�� ����� 'J"\N{reference}"g = D@�w �= z�%� N$# >`�� .K ��P � �L&�� >� 3p���K gOP�� �  .�A� OP� �L$M� �= l}�� �
8M`�� z�%� �= �L�d.  

�= D@�w �= z�%� U�&K = l}��j�� ��M`�� OP� �L$M� �  �u�/1 �A�.  
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 a�Q$� ����� '��K"\N{typereference}" ��P g"typereference"  VL�� >`��charstring �=universal charstring g
8M`�!� VL��� �e�$# .K ��  �#�L� �  �= >� 3p���K.  

�� ����1 �  ����8 _��+ C�` �� _��3 K�-�� $8&U�� �� ��8 �����E y��� ���&L ��2�` T�� ��Uz&+ b�f ��2�` 72
/ �+�-� b0��� 76
 ,X�; ��U/ 0 ���� K�X� H�)%:O+ 	
��7���2�v� l;�&�/ � �^6 �+1�2+ ��m 7� 	
� 0 �.(  

�� ����2 �  76\N{charstring}  PL�
+� ? �-��"<� W�X-8 �+ K�-� _��+ C�` �� _��+ V)� charstring  72
8�
\N{universal charstring}  PL�
+� ? � �"<� W�X-8 �+�-� K�-� _��+ C�` �� _��+ V)universal charstring ) 	
��

� W�X(� �^6 ,X" l�8 K�-� _��+ C�` �� _��+ V)charstring.(  

.�¥b�:  
 
 type charstring MyCharRange ('a'..'z'); 
 type charstring MyCharList ('a', 'z'); 
 const MyCharRange myCharR := 'r'; 
  
 template charstring myTempPatt1 := pattern '\N { myCharR }'; 
 // myTempPatt1 shall match the string 'r' only 
  
 template charstring myTempPatt2 := pattern '\N { MyCharRange }'; 
 // myTempPatt2 shall match any string containing a single character from a to z 
  
 template MyCharRange myTempPatt3 := pattern '\N { MyCharList }'; 
 // myTempPatt3 and shall match strings 'a' and 'r' only 
  
 template MyCharList myTempPatt4 := pattern '\N { MyCharRange }'; 
 // myTempPatt4 shall match strings 'a' and 'r' only 
 

5.5.1.B  "	>�>E�� �� ����%� �/�%�  

 ��M`�� ��A�Ar R��ST)�9:� 2.5.1.B ( ��M`�� ��  ��#�LB�)�9:� 4.5.1.B(�� VL�� ��p��� #��d 0�A�� g :k�L1�� "�6  3�4�5�
V< M`�� OP� �L$M� �= l}�� �= D@�w �= z�%� �= VL�� ��charstring Ar �+���� � VL�� z�%� .�B �= z�%� V�universal 

charstring l}�� �= D@�w �= z�%� �= V< 3�4�5� "�6� �VL�� ��M`�� OP� �L$M� �= universal charstring  �
Ar �+���� VL�� z�%� .�B �= z�%� V�charstring  �#�LB� g��M`�!� �L�%�� �= z�%!� � ��4�&!� ��L&�� >�? D:�, �GJ

8M`�!� VL��� �© �L&K *�� ��L&�� V< � O�|���� ��  �u gcharstring ) � O�|���!� ��L&�� xK�M� �9:�1.7.6.(  
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 �����C 

 ��	
�TTCN-3 �	��� �������  
  
[K\�M x1�|� 0�$!� �
� ^TTCN-3 k�%�&� �7�M!�.  

0.C  ������� 	
���� 	�� �������  

 �A�� ���P 'J)&!� X!� Y��� '��� a�� �L$M� gab�L ����� lS �  N$# ���� a�� �L�d� Á/�� V< "� '��� a�� �L$M�� gW�
F�G sJ ��� (© �dmM�� ��G 3�&dT� � ^�M� ��I�� p��b�5� ������ O#�d �u j�� *��[� Dd� � �A� U�&�� g0�$!� �
 Dd� �= ^��

 
�+��TTCN-3 . Dd� �A� U�&� �A� ���P �= 'J[��K���� 
�+�� O��= 8� 
�+�� Dd� U�&� �A� ���P �=� ^��.  

1.C  	� �� ���� ����  
 int2char(integer value) return charstring 

 �L�d �+�|��� 	
� .\��integer sJ �+� "� X� �127  ) �K�Q�8 ���@ ( �L�d sJcharstring O�P� �  .�A� . �L�d x���
 l+Q� ������8 �L&$� ���@.  

2.C  ���� �� 	� ����  
 char2int(charstring value) return integer 

 �L�d �+�|��� 	
� .\��charstring  sJ �+� "� X� � ���� �L�d sJ O�P� �  .�A�127 �� �L�d x��� l+Q� ����8  ���@
�L&$�.  

3.C  	���� 	� �� ���� ����  
 int2unichar(integer value) return universal charstring 

\��� 	
� . �L�d �+�|��integer X� � 0 sJ  2 147 483 647 ) �K�Q�32 ��@ ( �L�d sJuniversal charstring  �  .�A�
O�P� . l+Q� ������ �L�d x���32 �L&$� ��@.  

4.C  ���� �� 	���� 	� ����  
 unichar2int(universal charstring value) return integer 

\���d �+�|��� 	
� . �Luniversal charstring �P� �  .�A�"� X� � ���� �L�d sJ O 0 sJ 2 147 483 647 . x���
 l+Q� ������ �L�d32 �L&$� ��@.  

5.C   	���� �������� �� 	����!  
 bit2int(bitstring value) return integer 

 �L�d �+�|��� 	
� .\��bitstring  �L�d sJ O�P�integer O�P� .  
 �&+K gaK����� �
� R��STbitstring  �L�%� ��`�� O#�d {:= N$#integer 2 .N�d= ����� '���� �� ������ g���= adT� 8� CL�

N�d= ��T� ��&��� .� �+� '������ ab��1 � �+� �K�Q# ��d1 _����� N$#.  

6.C  ���� �� 	��"� 	�� 	���� ����  
 hex2int(hexstring value) return integer 

 �L�d �+�|��� 	
� .\��[�hexstring  �L�d sJ O�P�integer O�P� . 

 �&+K gaK����� �
� R��SThexstring  �L�%� ��`�� O#�d {:= N$#integer 16 .N�dT ��Q# ��&�� �d��� '��K� dT� �� CL��� a
N�dT ��Q# ��&�� �d���� g���= ��T� ��&��� . sJ �+� "� �K�Q# ��&�� 3�d�T� ab��F  sJ �+� "� �K�Q# ��d15 _����� N$#.  



154  �������  (2006/03)  ITU-T Z.143 

7.C  ���� �� ��#�$% 	���� ����  
 
 oct2int(octetstring value) return integer 
 

 �L�d �+�|��� 	
� .\��[�octetstring  �L�d sJ O�P�integer O�P�.  
 �&+K gaK����� �
� R��SToctetstring  �L�%� ��`�� O#�d {:= N$#integer 16 .N�dT ��Q# ��&�� �d��� '��K�  �� CL���

dT�N�dT ��Q# ��&�� �d���� g���= a ��T� ��&��� .�d�T� '�����K�Q# ��&�� 3  ��+#�h� O�7�!�� 2 k��9: :�®= 'Tk� P��k�  "� x���K
O�Q# ��5 CLd� . sJ �+� ��Q# ��&�� '�Ld��� ab6�F  sJ �+� "� �K�Q# ��d15 _����� N$#.  

8.C  ���� �� ��� 	���� ����  
 
 str2int(charstring value) return integer 
 

 �L�d �+�|��� 	
� .��charstring  �L�%� �$bL!�integer  sJinteger Á7���.  

.�¥b�:  
 
 str2int("66")   // will return the integer value 66 
 
 str2int("-66")  // will return the integer value -66 
 
 str2int("abc")  // will generate compiler or testcase error 
 
 str2int("0")   // will return the integer value 0 
 

9.C  	����! 	���� �� ���� ����  
 
 int2bit(in integer value, in integer length) return bitstring 
 

 �L�d �+�|��� 	
� .\��[�integer  �L�d sJ O�P�bitstring O�P�.  8� �´���� �$&$&�� '����length k��/ ��@.  
 �&+K gaK����� �
� R��STbitstring  �L�%� ��`�� O#�d {:= N$#integer 2 .N�d= ����� '����  adT� 8� CL��� ������ g���=

N�d= ��T� ��&���. sJ �+� '������ ab��1 � �+� �K�Q# ��d1 _����� N$# .X�= �GJ� ��@ >� �L�d sJ aK����� �L$M� � O��� "� ad= �
length 'f7 gbitstring = >� ��&��� N$# "��K��+�.  

10.C  	��"� 	�� 	���� �� ���� ����  
 
 int2hex(in integer value, in integer length) return hexstring 
 

[�\��L�d �+�|��� 	
� . �integer  �L�d sJ O�P�integer O�P�.  8� �´���� �$&$&�� '����length k��/ ��Q# ��5 �d�.  
 �&+K gaK����� �
� R��SThexstring  �L�%� ��`�� O#�d {:= N$#integer 16 .N�dT ��Q# ��&�� �d��� '��K� dT� �� CL��� a

N�dT ��Q# ��&�� �d���� g���= ��T� ��&��� . sJ �+� ��Q# ��&�� 3�d�T� ab��F  sJ �+� "� �K�Q# ��d15 _����� N$# .X�= �GJ� 
K�Q# ��5 3�d�= >� �L�d sJ aK������� "� ad= � �L$M� � O�length 'f7 ghexstring ��+�= >� ��&��� N$# "��K.  

11.C  ��#�$% 	���� �� ���� ����  
 
 int2oct(in integer value, in integer length) return octetstring 
 

 �L�d �+�|��� 	
� .\��[�integer  �L�d sJ O�P�octetstring O�P�.  8� �´���� �$&$&�� '����length k��/ ��:�®=.  
 �&+K gaK����� �
� R��SToctetstring  �L�%� ��`�� O#�d {:= N$#integer 16 .N�dT ��Q# ��&�� �d��� '��K�  �� CL���

dT�N�dT ��Q# ��&�� �d���� g���= a ��T� ��&��� .�d�T� ��#= '���� ��+#�h� O�7�!� �K�Q# ��&�� 3� 2 k��9: � '�®= 'T x���K P�
��Q# ��5 CLd� "� .T� ab�� sJ �+� "� �K�Q# ��&�� 3�d�F  sJ �+� "� �K�Q# ��d15 $#_����� N .X�= �GJ�  3�d�= >� �L�d sJ aK�����

K�Q# ��5 �L$M� � O��� "� ad= �length 'f7 ghexstring ��+�= >� ��&��� N$# "��K.  
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12.C  ��� 	���� �� ���� ����  
 
 int2str(integer value) return charstring 
 

[�\�� �¹7��!� �e�$&$5 sJ ���� �L�d �+�|��� 	
� .)k�L1�� �K�Q# O��M�� �$&$5 O#�d '���.(  

.�¥b�:  
 
 int2str(66)  // will return the charstring value "66" 
 
 int2str(-66)  // will return the charstring value "-66" 
 
 int2str(0)   // will return the charstring value "0" 
 

13.C  	���� &' (�)  
 
 lengthof(any_string_type value) return integer 
 

�� 	
� �M� V< "� �L�d .�/ �+�|�bitstring  �=hexstring  �=octetstring ��  �$&$5 �= �= .\�M�� .�/ ��P� ^
 .��� � �$&$5 V< a,4.  

 .�/ U&�universal charstring �A5��@  >A%� � � ��,�� �  a, #hangul )���n�� F�G � �H ( ����+H) �9:�ISO/IEC 

10646 [10]  CL&%���23 �24.(  

.�¥b�:  
 
 lengthof('010'B) // returns 3  
 
 lengthof('F3'H) // returns 2  
 
 lengthof('F2'O) // returns 1  
 
 lengthof (universal charstring : "Length_of_Example") // returns 17 
 

14.C  	��* 	+�, - ����� ./�  
 sizeof(any_type value) return integer 
 

�L$M� ����M� 8$M+�� �M�� �+�|��� 	
� �M�  �= l}�� �= D@�w �= OP�template  VL��record grecord of gset gset of 
 x�+� �=)9:��9Pm!� � .( ��d ���P ��record of �set of �=  �# 8� ��M� *�� ��$M+�� �L�%�� '��� g��7�+�� �= ��5�%�

 ^�M� ���# ��² 8M@���)k�1�� ���M�� F�G a��� 1.(  
 ������  1w� &��-� 76TTCN-3 g&� �K�L ���< &��-� >"9/ 0 �g� � ����� ��)U+ ��< ���E/ �8�m �-� �����0� h� I �)"���+ y�p
���p =#2�.  

.�¥b�:  
 // Given  
 type record MyPDU  
  {  boolean field1  optional, 
   integer field2 
  }; 
 
 template MyPDU  MyTemplate 
  { field1  omit, 
    field2 5 
  }; 
   
 var integer numElements; 
 
 // then  
 
 numElements := sizeof(MyTemplate); // returns 1 
 
 // Given 
 type record length(0..10) of integer MyList; 
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 var MyList MyRecordVar; 
 MyRecordVar := { 0, 1, omit, 2, omit }; 
 
 
 // then  
 numElements := sizeof(MyRecordVar); 
 // returns 4 without respect to the fact, that the element MyRecordVar[2] is undefined 

15.C   	0�1�IsPresent  
 ispresent(any_type value) return Boolean 
 

8AL�� �+�|��� 	
© �L&[K record 
set  �L�d �M�� V%7true  8$M+�� 0@�A!� � O��`�� 8M`�!� .��� �L�d D:�, gV%7 �GJ� g�GJ
� p8Q���M`�� ���AM . l}�� '��K�ispresent  V< .�� k�M`��record  �=set.  

 // Given   
 type record MyRecord  
  {  boolean field1 optional, 
   integer field2 
  } 
 // and given that MyPDU is a template of MyRecord type 
 // and received_PDU is also of MyRecord type 
 // then  
 MyPort.receive(MyPDU) -> value received_PDU 
 ispresent(received_PDU.field1) 
 // returns true if field1 in the actual instance of MyPDU is present 
 

16.C   	0�1�IsChosen  
 ischosen(any_type value) return boolean 

 �+�|��� 	
� �M�true  �� ���AM� p8n >`�� '�, gV%7 �GJ� g�GJ V< l}�!union kmM7 ���� �� ���AM� p8Q�.  

.�¥b�:  
 // Given  
 type union MyUnion 
  { PDU_type1 p1, 
   PDU_type2 p2, 
   PDU_type p3  
  } 
 
 // and given that MyPDU is a template of MyUnion type 
 // and received_PDU is also of MyUnion type  
 // then  
 MyPort.receive(MyPDU) -> value received_PDU 
 ischosen(received_PDU.p2) 
 // returns true if the actual instance of MyPDU carries a PDU of the type PDU_type2  

17.C   	0�1�Regexp  

 regexp (any_character_string_type instr, charstring expression, integer groupno) return  
 character_string_type 
 

$&$&�� �+�|��� 	
� �M�a�� ��  �$&$&� ��#�+�� �g  O��� ��p��� X��� 8��instr  �n-th .��  '��K '= "�6 ga��� �$&$5
expression �= ��  �$&$5 V< .$5 V< '��K� �
` V< �� O��M� ��  �$&instr . � ��� �L, �  V�Ar �� l�M��� '��K�

5.1.B .� ��MK �
�� O����� �# ��instrU`�� ���� '��K� g . O���� W��+� z�%� t�¨� U���� U&P ������� ��#= q�r�
�A�� U&P �+� "� M�� =�K�O 1 .�$� � �GJ�  ;��Q�� ��#�+�� �$&$&��)O����� �#� V�A4��� g�= ( ��M� ga��� �$&$5 � O��`�!�

�S��7 �$&$5.  
.�¥b�:  

 // Given 
 var charstring mypattern2 := " 
 var charstring  myinput := '      date: 2001-10-20 ;  msgno: 17; exp  ' 
 var charstring mypattern := '[ /t]#(,)date:[ \d\-]#(,);[ /t]#(,)msgno: (\d#(1,3)); [exp]#(0,1)' 
 
 // Then the expression 
 var charstring mystring := regexp(myinput, mypattern,1) 
 //will return the value '17'. 
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18.C  ��� 	���� �� 	����! 	���� ����  
 bit2str (bitstring value) return charstring 

 �L�d �+�|��� 	
� .��bitstring  sJ O�P�charstring O�P� . '��K� �charstring  ab� .�A�� j+: �´����
bitstring  ��  N$# �����'0'  �='1' V%7.  

8}��K gaK����� �
� R�}��  aK��bitstring  sJcharstring . ��@ a, .\��[��bitstring  �  sJ'0'  �='1'  L�MK  N$#
 �= �+� �L�%��1 ���$� .� '��K� � ��L&$� _���!� U�����charstring ¢�����  � ����� U������ {&+: ��bitstring.  

.�¥b�:  
 bit2str ('1110101'B) will return "1110101" 

19.C  ��� 	���� �� 	��"� 	�� 	���� ����  
 hex2str (hexstring value) return charstring 

O�P� ��  �$&$5 sJ O�P� �K�Q# ��5 �$&$5 �+�|��� 	
� .�� . �$&$&� �L, .�A�� j+: �´���� ��L&�� �$&$&� '��K� �K�Q# ��5
 ��  N$# �����'0'  sJ'9' �'A'  sJ'F' V%7.  

�
� R�}��  aK�� 8}��K gaK�����hexstring  sJcharstring . ��Q# ��5 �d� a, .���hexstring J �  s  N$# L�MK
 "� �L�%��'0'  sJ'9' �'A'  sJ'F' ��Q# ��5 �d�$� .� '��K� � ��L&$� _���!� U�����charstring � ¢����� � 3�d�¡� U������ {&+: �

hexstring.  

.�¥b�:  
 hex2str ('AB801'H) will return "AB801" 

20.C  ��� 	���� �� ��#�$% 	���� ����  
 oct2str (octetstring invalue) return charstring 

 �+�|��� 	
� .��octetstring invalue  sJcharstring a��� �L�%� �$&$5 Á7��� ab� .'���� charstring  �´����
 .�A�� j+: �u �octetstring �$�����.  

 �
� R�}�� ��Q# ��5 �d� a, .�� gaK����� �invalue �  sJ '0' g'1' g'2' g'3' g'4' g'5' g'6' g'7' g'8' g'9' g'a' g'b' g'c' g'd' g'e' g
'f'g'A' g'B' g'C' g'D' g'E'  �='F'��Q# ��5 �d��� �L�d ����� g . � ��L&$� _���!� U������ '��K�charstring  {&+: �� ¢�����
�� � �K�Q# ��5 3�d�T U����octetstring.  

.�¥b�:  

 oct2str ('4469707379'O) = "4469707379" 
 

21.C  ��#�$% 	���� �� ��� 	���� ����  

.�¥b�:  
 str2oct (charstring invalue) return octetstring 

� VL�� �$&$5 �+�|��� 	
� .�charstring  sJoctetstring .�� �$&$5 ���invalue  a, '��K� 8`�� �# ��  N$#
P�� ��:����� ��L&�� "� '0' g'1' g'2' g'3' g'4' g'5' g'6' g'7' g'8' g'9' g'a' g'b' g'c' g'd' g'e' g'f'g'A' g'B' g'C' g'D' g'E'  �='F' V%7 .�K� '�

octetstring  .�A�� j+: �� ¢����� �charstring a�����.  

.�¥b�:  
 str2oct ("54696E6B792D57696E6B79") = '54696E6B792D57696E6B79'O 

22.C  	��"� 	�� 	���� �� 	����! 	���� ����  
 bit2hex (bitstring value) return hexstring 

 �L�d �+�|��� 	
� .��bitstring  sJ O�P�hexstring O�P� . ab��hexstring %�� j+: �´���� �L, �L�� bitstring.  
�"� ����� sJ ��1��b�� �$&$&�� �&%� ��P g�K�Q# ��5 �$&$5 sJ ��1��w �$&$5 .�� gaK����� �
� R�}� N�d= � ����� "� =�� ���@ >@�= 

CL��� .\���8$K �L, ��Q# ��5 �d� sJ >@�T� ������ "� O��� a, .:  
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'0000'B → '0'H, '0001'B → '1'H, '0010'B → '2'H, '0011'B → '3'H, '0100'B → '4'H, '0101'B → '5'H, 
'0110'B → '6'H, '0111'B → '7'H, '1000'B → '8'H, '1001'B → '9'H, '1010'B → 'A'H, '1011'B → 'B'H, 
'1100'B → 'C'H, '1101'B → 'D'H,'1110'B → 'E'H, and '1111'B → 'F'H. 

N�d= ������ O��� ���� ���#�  "# a%K � �� N$# ��&���4  O����� 	
� ¡� g���@ @'0'B  N$# ���� ¯P ��&��� "�4  .��� V�h��@ ���@
F�G M@ .��1��b�� �$&$&�� � ���@ >@�T� ����� U���� {&+: �� �´���� �K�Q# ��5 �$&$&�� � �K�Q# ��5 3�d�T _���!� U������ '��K� .  

.�¥b�:  
 bit2hex ('111010111'B)= '1D7'H 

23.C  ���� ��#�$% 	���� �� 	��"� 	�� 	����  
 hex2oct (hexstring value) return octetstring 

 �L�d �+�|��� 	
� .��hexstring  sJ O�P�octetstring O�P� . ab��octetstring  �L, �L�%�� j+: �´���� �
hexstring. 

 .�� gaK����� �
� R�}��hexstring  sJoctetstring ��P goctetstring +: N$# ���� �K�Q# ��5 3�d�T� >@��� j
 �L, �hexstring  z�%� .�/ '��K ���#2  �hexstring �+� �� . ���� g�J�octetstring  �d�� �L, �+� N$# �´����

�d= ��Q# ��5N j+: {M��K ��&���  � �K�Q# ��5 3�d�= >@���hexstring.  

.�¥b�:  
 hex2oct ('1D7'H)= '01D7'O 

24.C  ��#�$% 	���� �� 	����! 	���� ����  
 bit2oct (bitstring value) return octetstring 

 �L�d �+�|��� 	
� .\��[�bitstring  sJ O�P�octetstring O�P� . ab��octetstring ´���� �L, �L�%�� j+: � �
bitstring.  

�}��8$K �H ¿+�� gaK����� R :bit2oct(value)=hex2oct(bit2hex(value))  

.�¥b�:  
 bit2oct ('111010111'B)= '01D7'O 

25.C  	����! 	���� �� 	��"� 	�� 	���� ����  
 hex2bit (hexstring value) return bitstring 

 �L�d �+�|��� 	
� .��hexstring  sJ O�P�bitstring O�P� . ab��bitstring �� j+: �´���� �L, �L�%� hexstring. 

 .�� gaK����� �
� R�}�hexstring  sJbitstring �K�Q# ��5 3�d�T� ��P g �hexstring 8$K �L, ������ O��� � .��:  
'0'H → '0000'B, '1'H → '0001'B, '2'H → '0010'B, '3'H → '0011'B, '4'H → '0100'B, '5'H → '0101'B, 
'6'H → '0110'B, '7'H → '0111'B, '8'H → '1000'B, '9'H → '1001'B, 'A'H → '1010'B, 'B'H → '1011'B, 
'C'H → '1100'B, 'D'H → '1101'B,'E'H → '1110'B, and 'F'H → '1111'B. 

 ������ _���!� U������ '��K4  � ���@bitstring � j+: �� �´���� � �K�Q# ��5 3�d�T� U���hexstring.  

.�¥b�:  
 hex2bit ('1D7'H)= '000111010111'B 

26.C  	��"� 	�� 	���� �� ��#�$% 	���� ����  
 oct2hex (octetstring value) return hexstring 

 �L�d �+�|��� 	
� .\��[�octetstring  sJ O�P�hexstring O�P� . ab��hexstring  �L, �L�%�� j+: �´����
� octetstring. 

 .�� gaK����� �
� R�}�octetstring  sJhexstring  N$# �K���� �L, �K�Q# ��5 3�d�= >@��� j+:� octetstring.  

.�¥b�:  
 oct2hex ('1D74'O)= '1D74'H 
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27.C  	����! 	���� �� ��#�$% 	���� ����  

 oct2bit (octetstring value) return bitstring 

 �L�d �+�|��� 	
� .\��[�octetstring  sJ O�P�bitstring O�P� . ab��bitstring  �L, �L�%�� j+: �´����
� octetstring. 

�}��8$K �H ¿+�� gaK����� R :oct2bit(value)=hex2bit(oct2hex(value))  

.�¥b�:  
 oct2bit ('01D7'O)='0000000111010111'B 

28.C  2��) �� ���� ����  

 int2float (integer value) return float 

 �L�d �+�|��� 	
� .��integer  �L�d sJfloat.  

.�¥b�:  
 int2float(4)  

29.C  ���� �� 2��) ����  

 float2int (float value) return integer 

 �L�d �+�|��� 	
� .\��[�float  �L�d sJinteger � ����J �A5��@ �MK� l}�L$� �&��� p��integer ¢�����.  

.�¥b�:  
 float2int(3.12345E2) = float2int(312.345) = 312 

30.C  3���"� ./� /
� 	0�1�  

 rnd ([float seed]) return float 

 �+�|� �M�rnd  �#){�n ( "� ad= 81��Q#1 °��&� �= -,= "��� �+�� .\�K�L�d �A5��@ 81��Q# �# ��� ��K���� O���}� � . M@�
� �GJ gF�G �7�� _���� 81��QM�� �M$� O���}L, l�T� ��!� �M�� 34�&K gOK` O���}� . "� �@�&�� �L�%�� 34�&� g0@�5 ���� '���

L�%, 3�9��� Dd� 34�&K ���# O���}� �rnd O�� .�T.  
�����  �  ����� D+�/ =&+ !; Irnd ��Z�2*U�� #���<� @���/ 4�( �&
/ �=�#��3� ���p 4�( @+.  

������� �}���� 3�4�5� "�6 gCM� X� � 81��Q# ���� ���E�:  
 float2int(int2float(upperbound - lowerbound +1)*rnd()) + lowerbound 
 // Here, upperbound and lowerbound denote highest and lowest number in range. 
 

31.C  	���4 	���� 	0�1�  

 substr (any_string_type value, in integer index, in integer returncount) return input_string_type 
 

 �$&$5 �+�|��� 	
� �M� V< "� '��� �L�d "� ��#�7bitstring ghexstring goctetstring ��  �$&$5 �= �= . '��K�
a��� �L�d �
` V< �� ��#�+�� �$&$&�� V< .�� �A%: '���� �L$M� � ��:�b�� �A5��@ �7�M� ��M� ��#�7 �$&$&� �$&$&)a��� .( ���T� =���

�+� "� .��MK �
�� ��#�+�� �$&$&�� .�/ �b��b�� a��� �L$M� ^�M�� . .��� � �7�M!� 8� .�A�� ��P� '����4.  
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.�¥b�:  
 substr ('00100110'B, 3, 4)   // returns '0011'B 
 
 substr ('ABCDEF'H, 2, 3)   // returns 'CDE'H 
  
 substr ('01AB23CD'O, 1, 2)   // returns 'AB23'O 
 
 substr ("My name is JJ", 11, 2) // returns "JJ" 

32.C  5* &' - ����6
� ./�  
 sizeoftype(any_type value) return integer 
 

 �e�# "$M!� ����M�� �# �+�|��� 	
� �M��L$M!  �= l}�� �= D@�w �= OP�template  VL��record of �=set of  �=   x�+�) �9:�
�9Pm!� .(.�/ ��%� >� ;�<= ��d N$# �+�|��� 	
� 0�A��� . �GJ �� 3�L��� '�� ���# ��² _���� �# ��MK �
�� 8$M+�� �M�� '��K�

= �7�M� {�L�d D:�, � 3)N$#T� .�A�� a��� '��K g�=  1�� N$# �1�d �+�|� �L$M! V< xK�M��1.(  
�����  �  1w� &��-� 76TTCN-3 ����� ��)U+ ��< ���E g&� �K�L���< &��-� >"9/ 0 �g� �/ �8�m �-� �����0� h� I �)"���+ y�p

���p =#2�.  

.�¥b�:  
 // Given  
 type record of integer MyPDU1; 
 type set length(1..8) of integer MyPDU2; 
 type record length(10) of integer MyPDU3; 
 
 var MyPDU1 MyRecordOfVar1; 
 var MyPDU2 MyRecordOfVar2; 
 var MyPDU3 MyRecordOfVar3; 
 
 var integer numElements; 
 
 // then  
 numElements := sizeoftype(MyRecordOfVar1); // returns error as MyPDU1 is not constrained 
 numElements := sizeoftype(MyRecordOfVar2); // returns 8 
 numElements := sizeoftype(MyRecordOfVar3); // returns 10 
 

33.C  2��) �� ��� 	���� ���� 

 str2float (charstring value) return float 
 

 �+�|��� 	
� .��charstring ��� *�� x� �L�d sJ �%�$/ V%: �# "�float . � �M�� 0&: >��K�charstring � #��%��1.6  
������� ��p��b�5�� >�:  

•  gO1���� ��+�T�@ �L&K 

•   ��mM��@ �L&K '+'g��`�!� ��%�� a�d O1���� 

•   �L&K @'-0.0'. 

 str2float('12345.6') //  is the same as str2float('123.456E+02') 
 

34.C   	0�1�Replace  

 replace (in any_string_type str, in integer ind, in integer len, in any_string_type repl) 
 return any_string_type 
 

 �+�|��� 	
� a� �L�%� ��#�+�� �$&$&�� a�str  a��� �#ind  .�A�len  �$&$5 �L�d >�repl  �´���� �$&$&�� �M��str  � ¯��
.M� . '�, �GJ�len  �$&$5 Y�[� g�+� ��repl . '�, �GJ�ind  Y�[K g�+� ��repl  �K�@ �#str . '�, �GJ�ind 

��lengthof(str) Y�[K grepl  �K�¦ �str. str  '��K�repl &�� V< j+: �� O#�d V< {� '��K� �$&$bitstring g
hexstring goctetstring =  �$&$5 �= ��� .�$&$&�� '����  V< j+: 8� O��M!�str �repl .P�� �$&$&�� � ���T� '= ¿

�+� "� =��.  
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���� �P[� �# �A� sJ ������� �A�� ��
�+�� Dd� �= ^��:  
•   'Jstr  �=repl ��$&$5 V< "� j��  
•   'Jstr �rep "� �x$�� V<  
•   'Jind  -,= �= �+� "� ad="� lengthof(str)�  
•   'Jlen  "� -,= �= �+� "� ad=lengthof(str)�  
•   'Jind+len  "� -,=lengthof(str).  

.�¥b�:  
 replace ('00000110'B, 1, 3, '111'B)  // returns '01110110'B 
 
 replace ('ABCDEF'H, 0, 2, '123'H)  // returns '123CDEF'H 
 
 replace ('01AB23CD'O, 2, 1, 'FF96'O) // returns '01ABFF96CD'O 
 
 replace ("My name is JJ", 11, 1, "xx") // returns "My name is xxJ" 
 
 replace ("My name is JJ", 11, 0, "xx") // returns "My name is xxJJ" 
 
 replace ("My name is JJ", 2, 2, "x") // returns "Myxame is JJ",  
 
 replace ("My name is JJ", 12, 2, "xx") // produces test case error 
 
 replace ("My name is JJ", 13, 2, "xx") // produces test case error 
 
 replace ("My name is JJ", 13, 0, "xx") // returns "My name is JJxx" 

35.C  ��� 	���� �� ��#�$% 	���� ���� 

 oct2char (octetstring invalue) return charstring 
 

 �+�|��� 	
� .\��[�octetstring invalue  sJcharstring . a��� �L$M� ���� ��invalue  "� N$#= '�®= ��d N$#
7F .�K� '� �charstring  a��� .�/ j+: �´����octetstring a��� .k�%�/ ��:�®T� �&+��  ������� ���+Q�ITU-T T.50 

[5] )k�%�/ � IRV (O��M!� �L�%��@ �´���� ��L&�� aK
��.  

.�¥b�:  
 oct2char ('4469707379'O) = "Dipsy" 
 

�����  � ��B-/ �+:� h� �a���/ 	
� 0 ���(��� �� b�f V)� =#�U3� b���� �))� g2�m 7� 	
�.  

36.C  ��#�$% 	���� �� ��� 	���� ���� 

 char2oct (charstring invalue) return octetstring 
 

 �+�|��� 	
� .\��[�charstring invalue  sJoctetstring . '�®= a, ����� �octetstring  ���+n N$# �������
ITU-T T.50 [5] )k�%�/ � IRV ( �L1m!� ��L&$� �invalue. 

.�¥b�:  
 char2oct ("Tinky-Winky") = '54696E6B792D57696E6B79'O 
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 �����E )�����(  

����� �	�! ��"#�  

1.E  ��/�/�  

 ����!� �� �}$�� a��, � O�P� ����!� 	
� sJ ^�h� ;�<= p� = '��� '= 8}��K) 0�$!� � �7�M� p� T �5� '��K '= 8}��K � g�=C .(
 �$LM�&� �e�4�&K '= ����!� 	
� � �7�M!� p� ¡� 8}��K ��TTCN-3 0�$!� �
� � O������ lS X��= xK��M�� ��7�ML,.  

����� �  b��E� I W�)3� �>? I =#��� K� $8��U/ ��&
/ 	
� ��>o�TTCN-3 	
�� � W�)3� �>? I #�M �E�� 	+ J�i K� $8&U/ 	
� 0
�E�� @+ W�)3� �>? I �+���3� b�L&U3� 	+.  

2.E   7�'%TTCN-3 8/�0  

1.2.E  ������ ���	
 ���� ����  

0.1.2.E  ����� ��	
�� ���� ��� ���� ����� �����  

 "� X! ���� ��d ;�<T� 	
� �#�128-  sJ128  sJ �+� "�� >d�� VL��255 >d�� lS VL�� . �� ;�<T� 	
u �L�%�� ����� '��K�
���� VL�� �L�%�� ����� j+: .[��[K� ;�<T� 	
� ��d �+Q ]%��� a�n "# �$%�&� g3�9��� � OP�� ��K�@ N$# 3%� �L��@ ��l+Q� F�+

34�&!�.  
 ����� �  �E�� 	+ $)�F �� H�( 2? ���<� �>? y�p ��*/ 72
8 7� 	
� ���� K� ��*/ 	+� &"c 56)�>? =���3� ����� �>�� K� ( ���U8

�+���3� ��)U��� ��*��� ���2p V)� .���2��� �>? t�+ q��" w? ��*��� ���2p !����/� .  

8� ;�<T� 	
u V< xK��M� '����:  
 type integer byte   (-128 .. 127)  with { variant "8 bit" }; 
 
 type integer unsignedbyte (0 .. 255)  with { variant "unsigned 8 bit" }; 

1.1.2.E  ���� ��� ���� ���� ����� �����  

 "� X! ���� ��d ;�<T� 	
� �#�32 768 �  sJ32 767  sJ �+� "�� >d�� VL��65 535 >d�� lS VL�� . 	
u �L�%�� ����� '��K�
L�%�� ����� j+: �� ;�<T����� VL�� � .[��[K� ;�<T� 	
� ��d �+Q a�n "# �$%�&� g3�9��� � C��K�@ N$# 3%� �L��@ ��l+Q� F�+

34�&!� ]%���. 

 ������ &"c 56 �E�� 	+ $)�F �� H�( 2? ���<� �>? y�p ��*/ 72
8 7� 	
��  ���� K� ��*/ 	+�)�>? =���3� ����� �>�� K� (
 V)� ���U8�+���3� ��)U��� ��*��� ���2p .���2��� �>? t�+ q��" w? ��*��� ���2p !����/� .  

8� ;�<T� 	
u V< xK��M� '����:  
 
 type integer short   (-32768 .. 32767) with { variant "16 bit" }; 
 
 type integer unsignedshort (0 .. 65535)     with { variant "unsigned 16 bit" }; 

2.1.2.E  ���� ��� ���� ��	�� ����� �����  

�#�  X! ���� ��d ;�<T� 	
��2 147 483 648  sJ2 147 483 647 � >d�� VL��0 sJ4 294 967 295  >d�� lS VL�� . '��K�
���� VL�� �L�%�� ����� j+: 8� ;�<T� 	
u �L�%�� ����� .[��T� 	
� ��d �+Q[K� ;�<��l+Q� F�+g  g3�9��� � ���K�@ >@�= N$# 3%� �L��@

34�&!� ]%��� a�n "# �$%�&�. 

����� � &"c 56 �E�� 	+ $)�F �� H�( 2? ���<� �>? y�p ��*/ 72
8 7� 	
��  ���� K� ��*/ 	+�)�>? =���3� ����� �>�� K� (
3� ��)U��� ��*��� ���2p V)� ���U8�+��� .���2��� �>? t�+ q��" w? ��*��� ���2p !����/� .  

8� ;�<T� 	
u V< xK��M� '����:  
 type integer long (-2147483648 .. 2147483647) 
    with { variant "32 bit" }; 
 
 type integer unsignedlong (0 .. 4294967295)  
    with { variant "unsigned 32 bit" }; 
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3.1.2.E  ���� ��� ���� ����� ������ ����� �����  

 �#� X! ���� ��d ;�<T� 	
�9 223 372 036 854 775 808-   sJ9 223 372 036 854 775 807  � >d�� VL�� 0 sJ  
18 446 744 073 709 551 615 >d�� lS VL�� .VL�� �L�%�� ����� j+: 8� ;�<T� 	
u �L�%�� ����� '��K� ���� .[�� 	
� ��d �+Q

T�[K� ;�<34�&!� ]%��� a�n "# �$%�&� g3�9��� � OP�� ��K�@ N$# 3%� �L��@ ��l+Q� F�+. 

�����  �  ���� K� ��*/ 	+� &"c 56 �E�� 	+ $)�F �� H�( 2? ���<� �>? y�p ��*/ 72
8 7� 	
�)�>? =���3� ����� �>�� K� ( ���U8
�2p V)��+���3� ��)U��� ��*��� �� .���2��� �>? t�+ q��" w? ��*��� ���2p !����/� .  

8� ;�<T� 	
u V< xK��M� '����:  

 
 type integer  longlong (-9223372036854775808 .. 9223372036854775807) 
    with { variant "64 bit" }; 
 
 type integer  unsignedlonglong (0 .. 18446744073709551615) 
    with { variant "unsigned 64 bit" }; 
 

4.1.2.E  IEEE 754 floats  

 ;�<T� 	
� �#�ANSI/IEEE Standard 754 )��� �9:��$����7��S� (��&�$�   ���w��%���%�$/ �A . VL��� �#K�IEEE 754 float  ��#=
 O#�d >� �%�$/ �A%:10  �o¨ z=�8 �M�� p��� �o¨ ��Q23 ��m# ��@� . V< �#K�IEEE 754 double  O#�d >� �%�$/ �A%: ��#=

10  �o¨ z=�11  �o¨ ��QM�� p����52 ��m# ��@� . V< �#K�IEEE 754 extfloat  O#�d >� �%�$/ �A%: ��#=10 ��= z=� 
 �o¨11 ���T� ��QM�� p���  �o¨32 ��m# ��@� . V< �#K�IEEE 754 extdouble ��#=k�  O#�d >� �%�$/ �A%:10 ��= z=� 
 �o¨15 ��T� ��QM�� p����  �o¨64 ��m# ��@�.  

[��� ;�<T� 	
� ��d �+Q xK��M�� k�%�/ ��l+Q� F�+[KIEEE 754 . 0�$/ VL�� �L�d ������ �L, {&+: �� ;�<T� 	
� �L�d ����� '��K�
) O#�d10.(  

�����  �  ���U8�+���3� ��)U��� ��*��� ���2p V)� K�-�� �>? y��� W�p��� ��*��� .���2��� �>? t�+ q��" w? ��*��� ���2p !����/�.  

8� ;�<T� 	
� V< xK��M� '����:  

 type float  IEEE754float   with { variant "IEEE754 float" }; 
 
 type float  IEEE754double  with { variant "IEEE754 double" }; 
 
 type float  IEEE754extfloat with { variant "IEEE754 extended float" }; 
 
 type float  IEEE754extdouble  with { variant "IEEE754 extended double" }; 

2.2.E  ���	
 ��� ����� ����  

0.2.2.E   !
" ��#�$UTF-8 "utf8string"  

 VL�� �e$���@ ��L&�� �#�LB VL��� �
� �#KTTCN-3 universal charstring ) "� � O�%+�� �9:�1.1.6 .( {�L�d '����
�= �+� O��L!� = P���#�L�� 	
� "� �  "� �b,= � . �e$���@ VL��� �
� "� ��d �+Q��)%� �  a, gab��K��7 �L� (k�%�/ ��l+Q� F�+K�  

 �UCS Transformation Format 8 (UTF-8) [# �L,\� 0�$!� � D7R  "�ISO/IEC 10646 [10] . �� VL��� �
u �L�d ����� '��K�
 VL�� �L�d ������ �L, {&+:universal charstring.  
�� VL��� �
u VL��� xK�M��:  

 type universal charstring utf8string with { variant "UTF-8" }; 

1.2.2.E   !
" ��#�$BMP "bmpstring"  

K ��  �#�LB VL��� �
� �#Basic Multilingual Plane (BMP)  �ISO/IEC 10646 [10] . ab6�BMP  X��&� ��  >�?00  O����
00  �Universal Multiple-octet coded Character Set . "� �  "� �b,= �= P�� �= �+� O��L!� {�L�d '����BMP .[�� "� ��d �+Q

� �
� �e$���@ VL��)�K��7 �L�%� �  a, gab� (Q� F�+K� �+Q!� a�bL�$� k�%�/ ��l+UCS-2  "�) �9:�1.14  "�ISO/IEC 10646 [10] .(
 �� VL��� �
u �L�d ����� '��K� VL�� �L�d ������ �L, {&+:universal charstring .  

�����  �  K�-�� y��8"bmpstring"  K�-� ���&L ��2�`TTCN-3 universal charstring. 

�� VL��� �
u VL��� xK�M��: 

 type universal charstring bmpstring ( char ( 0,0,0,0 ) .. char ( 0,0,255,255) ) 
       with { variant "UCS-2" }; 
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2.2.2.E   !
" ��#�$UTF-16   

 ��K��&� ��  >�? VL��� �
� �#K00  sJ16  O����00  �Universal Multiple-octet coded Character Set ) �9:�ISO/IEC 10646 

[10] .(�#�L�� 	
� "� �  "� �b,= �= P�� �= �+� O��L!� {�L�d '���� .[�� �e$���@ VL��� �
� "� ��d �+Q)%� �  a, gab��K��7 �L� (
 k�%�/ ��l+Q� F�+[K� �UCS Transformation Format 16 (UTF-16)  [# �L,\� 0�$!� � ^Q  "�ISO/IEC 10646 [6] . ����� '��K�

 �� VL��� �
u �L�d VL�� �L�d ������ �L, {&+:universal charstring . 

�����  �  K�-�� y��8"utf16string"  K�-� ���&L ��2�`TTCN-3 universal charstring.  
�� VL��� �
u VL��� xK�M��: 

 type universal charstring utf16string ( char ( 0,0,0,0 ) .. char ( 0,16,255,255) ) 
        with { variant "UTF-16" }; 

3.2.2.E    !
" ��#�$ISO/IEC 8859 "iso8859string"  

M!� ��1��+�T� >�? � ��L&�� >�? VL��� �
� �#K O�M�� ^��/= ���M� � �7�ISO/IEC 8859 )��� �9:��$����7��S� .( O��L!� {�L�d '����
= �= P�� �= �+� ��  �#�LB "� �  "� �b,ISO/IEC 8859 . �e$���@ VL��� �
� "� ��d �+Q��)�K��7 �L�%� �  a, gab� ( F�+K�

k�%�/ ��l+Q�  � �P �L, �+Q!� a�bL�$�ISO/IEC 8859 ) l+Q�8 ���@ .( �� VL��� �
u �L�d ����� '��K�d ������ �L, {&+: VL�� �L�
universal charstring.  

�� ����1 �  K�-�� y��8"iso8859string"  K�-� ���&L ��2�`TTCN-3 universal charstring. 

�� ����2  � ��Z����� !; IISO/IEC 8859  �#<� 1J�� 72
8  	+ b���� ��2�` C��z) @s�2+02/00  5607.14  b�f ��2�` @+ yZ�2�+
ITU-T T.50 [9] . b���� @�� \&U/ �� 	+�V)�<� 1J{)� ��L�s6 ��)� =#�x� ��� K�L b���� C) @s�2+10/00 to 15/15) .( K� 7� ���
"iso8859string"  K�-� ��3�� b�f �))� ���&L ��2�{�; \&U+TTCN-3�OA g� !���/ 	
� � ��Z����� g< =&�*+ ��� !ISO/IEC 8859  @+

 �|L�
�+ �f) V)� &�*/ �+�-� &�*+ !�OA 4�( @+ �f8 b��� ( b�f C���z 	+Basic Latin �� Latin-1 Supplement  �ISO/IEC 10646 [6].  

�� VL��� �
u VL��� xK�M��: 

 type universal charstring iso8859string ( char ( 0,0,0,0 ) .. char ( 0,0,0,255) ) 
          with { variant "8 bit" }; 

3.2.E  ����
 ���	
 ����    

0.3.2.E   ��%
& ��'(� )*+� ,*�  

Q# ��P 3�4�5� VL��� �
� �#K � ^�# �L, ��@�w �A%�� ��IDL Syntax and Semantics version 2.6 )��� �9:��$����7��S� .( ���
Q# �A%: g���� p�` �A5��@�+�|� p�`� �K� .=�` "� a, x���K�� ������ � �K�Q# 3�d�= >@��� "� �+�|���) O#�d10 .( �# '�£�

 � 3�d�T�"digits" �� �oP ��K� � �&��� p�"scale" . � �e&+: 3�d�T� '�r�"value_" . ������ {&+: �� VL��� �
u �L�d ����� '��K�
ao&�� V< �L�d .[��[K� VL��� �
� ��d �+Q�w �A%�� �K�Q# ��%� �L, ��l+Q� F�+ ��@IDL.  

�����  � �+���3� ��)U��� ��*��� ���2p V)� K�-�� �>? y��� W�p��� ��*��� ���U8 .���2��� �>? t�+ q��" w? ��*��� ���2p !����/�.  

�� VL��� �
u VL��� xK�M��: 

 type record IDLfixed { 
       unsignedshort digits, 
       short scale, 
       charstring value_ 
             } 
              with { variant "IDL:fixed FORMAL/01-12-01 v.2.6" }; 

4.2.E  ���� ������ ���	
 ����  

1.4.2.E  ����� �#�#� -.IRV  

{�L�d '��� V< {:J �}��� O�P� ��  O��L!� ������� ITU-T T.50 [9]  ����� ��M`�� �}��� ab��)IRV ( � ��P �L,8.2/T.50 [9] 
)k�hK= �9:� !� �9Pm2 "�1.1.6 .(  

�� VL��� �
u VL��� xK�M��: 

 type charstring char length (1); 

�� ����1 � 3� K�-�� �>? y�� 76 ��E���3� ��)
)� H�( 2? ���� TTCN-3  y�p V)� C�/ ���universal charstring wU��&/ !
� I .
0 ���� !
*�� ��E���+ b��); �������� ��8 � TTCN-3 b�L&U�; . ���3� K�-���"char"  @+ $)�)� �+1�23 K�L H� ��8� ��E� 1�-O��� 2?

 ���U3 ����� ���TTCN-3.  



166  �������  (2006/03)  ITU-T Z.143 

�� ����2 � � ����� �))�� ������� 	
"8 bit"  I �L&U3�3.2.28 / �8���� K�-�� �>? @+H���� �+ ��* .%�[8�� =������ K� ��2" ���/ 	
� �
b2U( b���c ������� �X��2�.  

2.4.2.E  ����� ��/
� �" -.  

��L!� {�L�d '��� V< {:J "� O�P� ��  OISO/IEC 10646 [10].  
�� VL��� �
u VL��� xK�M��: 

 type universal charstring uchar length (1); 

����� � � 	
����� �))�� �������  I �L&U3�3.2.28 1�-O���� �"8 bit"�+ ��*/ �8���� K�-�� �>? @+ � H���� .%�[8�� K� ��2" ���/ 	
� �
b2U( b���c ������� �X��2� =������.  

3.4.2.E  ����� !
�% -.  

�d�= O��L!� {�L�d '��� V< {:J� 3O�P� �����w.  
�� VL��� �
u VL��� xK�M��: 

 type bitstring bit length (1); 

4.4.2.E  ���� )*+� ��$ -.  

O�P� �K�Q# ��5 3�d�= O��L!� {�L�d '��� V< {:J.  
�� VL��� �
u VL��� xK�M��:  

 type hexstring hex length (1); 

5.4.2.E  ���� 0�1� -.  

�K�Q# ��5 3�d�= Y���= O��L!� {�L�d '��� V< {:J .  
VL��� xK�M�� �� VL��� �
u:  

 type octetstring octet length (1); 
 
 
 

 �����F )�����(  

 �$�%& '	�*! +�, -	��.,TTCN-3  

1.F  �9:�  

 � �A�Q: p��n= N$# ���$L# ���� �$# ���� a�n � 0�$!� �
� x�KTTCN-3
7���� ���d��� ������ ��:��� 	
� '���� g .
a�n � 8���K�� ��$&�� �
� U��K� >� ��������= ���P:  

•  NL&[� ���P [��\�M�%# �¦= N$# ^ 

•  [� ����T� ���¨�\�M�a��� �e5 �A5��@ ^ 

•  � C���¨ ���P a���� C@ .�%�:)�+$�� ���P O���h��@ j�� (��e5�@ '��7�M� 

•  ��� .�%�:� � C�� ;�n >� { � .�%�:�� F�
)= ��$L# ��p�: g�='��@ � (��� ;�Q��� ¢��)kmb� �A� ��B ������ ( a�+K
 �Le��@'/':  

�   ��:��@� ���$L# 8� ��:��@� ���$L# ��p�: 'JTTCN-3  p8Q�� N$# �%�A!�)��5= V± �@����(� 

�   ��B ������ �A� ¢��: ;�Q, �A� �MK)��5= V± �����(� 

�   ¢1��: 0�A�� �� g"�� ���P l�}�� p��b�5� '= ¢��: ;�Q, ��Ï �MK X��=)��5= V± �����(� 

�  ��p��� lQ�/ .�%�:� ��p��� �o��: sJ ��p��� �)��5= V± �@����(� 

�   0�$/ �= c��@ ¢1��: 8� �5�L$� ��d)a1�� V± �@����(� 

�  � X��T� �´���� ;��Q�� >�? x��)����M� V± �@����(�  
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•  J a���+� W�Q� ��9Pm!� 34�&�������T� ����$� ��7�I��.  
��� p�`� ga���+��� "� K�!� 8$�}Q��� ����� �$# sJ i�`� TTCN-3 . �
� C@ R��M� �= ���P �� 8$�}Q��� ����� �$#� 0�$!�� 

TTCN-3��%�5T� l�¡� '��K g.  

2.F  ;�*�<� ��#�=  

1.2.F   ������ ���
 �!�"
  

 ��l}�� 34�&� ���$L#� ������ '��� ;�<=self �mtc �:��� >`�L,������ � . ���$L# 0�A�� ��start �stop �done 
�running '��� >`��� N$# "��� ������ ��:��� N$# O�n��� . {&+: '��!� p8n N$# �w�� �@�$A!� ��$LM�� D:�, �GJ ������� 3�9: ��%K�

L1m� ��~ p��`J '�, �GJ �=k� )P gab� >`�� 34�&K ���# �A� t�stopped PTC @ ��$L# �'��� �K� .( ��$L# 34�&��create 
 ��:��� 0$�PTCs  '��! �P� >`�� �M�PTC k��A< 0w�� ��� g0$� d ������ '��� l}�! . a�Q�� � ��K�1.F  0$M�!� ��$&��

�e&+: ������ '��� ��l}�H.  
  
  

  
 "*���Z.140/1.F  P���Q� C�*� EJ�&� ��
�;�  

  

,X" 
)������ ��	�(   D+�+ ��   

���+ 7:�6   

D+�+   

"����"� 72
+ T�)" ��� @z�&3�"/" =#2U�� ����� ��B�"create 

"����"� 72
+ T�)" ��� @z�&3�"/"=#2U�� ����� ��B�create"
"W���� @z&3� =��""  

����� � ������	 
��� ���	 ������	 ������ ���	 ���� �!"	 #�$ %&' (�)!� ���$ �����	 
��* +�,� �*,�-
�!� ���	 �����.� ��*�/�	.  
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2.2.F  �� #����� $
���� �PTCs 

 "�6PTCs 8P V< �= 8P lS V< '��K '= . 8P lS V< '��K '= "�6�PTC ���P � Inactive �Running �Killed.  ��K�
a�Q�� � 8���K�� �e,�$5 2.F.  

  

  
 "*���Z.140/2.F   �S �h i�;� ���;B��� ,��$��PTCs  

   

 

Inactive 

Running  

Killed  

"�2�3� 42�� 
5��*/"start stop/"72
+ wa-8 ") ������ ��	�2
((   

stop/"72
+ wa-8 ") ������ ��	�1
((   
kill/"72
+ wa-8 ") ������ ��	�1�((   

"����� 	+ ��U8"/"72
+ wa-8 "   
"����� 	+ ��U8"/"72
+ wa-8 "   

 ,X"  
) ������ ��	�3(   

">n��-/ ,nX""

)������ ��	�2
(( 

kill/"72
+ wa-8 ") ������ ��	�2�((   

W)"PTCwE ��/create

)��	�  

������2�(( 

������1�  7  (Stop �*9 
��� 
7 :�;stop�7self.stop�7stop��<��= �����	 
��* 
    > (Kill  �*9 
��� 
7 :�;kill (self.kill (kill  �7 ��= �����	 
��* :*kill  �����	 ?�@A :*)�!"	 C��$ D.(  

������2  �  7  (Stop <EFG ��= �����	 
��* :*  �*9 
��� 
7 :�;  
    > (Kill  �*9 
��� 
7 :�;stop  �7self.kill �7 kill  �7 ��= �����	 
��* :*kill  �����	 ?�@A :*)�!"	 C��$ D (EFG.  

������3  � !� ���	 �����.� ��*�/�	 ������	 
��� ���	 ������	 ������ ���	 ���� �!"	 #�$ %&' (�)!� ���$ �����	 
��* +�,� �*,�-�.  



  �������  (2006/03)  ITU-T  Z.140  169  

 ���PTCs  ���� 	 
��� 
 �� ����Inactive �Running �Stopped �Killed . ����� 	 �������� ������ ����3.F. 

  

  
 "*���Z.140/3.F   �S i�;� ���;B��� ,��$��PTCs 

   

start/����� >�-8 72
+ 

 ">n��-/ ,X"" 

���) ����� ��	�3(  

/stop"72
+ wa-8 ") ������ ��	�2
 �((   

/kill"72
+ wa-8 ") ������ ��	�2� �((   

/kill"72
+ wa-8") ������ ��	�2� �((   

/stop"72
+ wa-8") ���� ��	�1 �)
((  

"����� 	+ =#2�"/"72
+ wa-8"  

"����� 	+ =#2�"/"72
+ wa-8"  

��	�������2)�("wa-872
+" 

) ����� ��	�2 )�((  
) ����� ��	�2 )�((

) ����� ��	�2 )�((  

Stopped  Killed 

Running

Inactive

"���� 	
��

����" 
	
�� 

���� ����  

create alive/W)"PTCwE

������1�  7 (Stop  �*9 
��� 
7 :�; stop �7self.stop �7 stop ��<��= �����	 
��* 
   > (Kill  �*9 
��� 
7 :�;kill (self.kill (kill  �7 ��= �����	 
��* :*kill  �����	 ?�@A :*)�!"	 C��$ D.(  

������2  � 7   (Stop <EFG ��= �����	 
��* :*  �*9 
��� 
7 :�;  
   > (Kill  �*9 
��� 
7 :�;stop  �7self.kill �7 kill  �7 ��= �����	 
��* :*kill  �����	 ?�@A :*)�!"	 C��$ D (EFG.  

������3  � ���	    �����.� ��*�/�	 ������	 
��� ���	 ������	 ������ ���	 ���� �!"	 #�$ %&' (�)!� ���$ �����	 
��* +�,� �*,�- �!�.  
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3.2.F   �������	 
���	� MTC 

 ���MTC  !��� 	 
��� 
Running  �Killed . �������� "��#�� ����� MTC ���� 	 �4.F.  
  

  
 "*���Z.140/4.F   ���;B��� ,��$��� MTC 

3.F  �������  

�$ 
 ��� !��� 	 ��%&'(� 
�Inactive  �Running  �Expired . ����� 	 )&'( �������� "��#�� ����5.F.  
  

  
 "*���Z.140/5.F  /���O� ���;B��� ,��$�� 

 

 

) ������ ��	�1(  

 

)�	� ������ �2(  

  

stop/�p9+ $p��%�  

  

) ������ ��	�3(  

start /�� =�+ @+ Tp93� ���8 ����� 

start/����� =�+ @+/error 

start/"� ���83@+ Tp9  ����� �� =�+" 
start/ "�����    �� =�+ @+ ��(�G =&+ Tp93� ���8 

�����	 
��* C��HI*" :5��*�F�� K 
" C��HI* (
L��7 ���M" :��N �����	 " �7 �2�3� �7altstep 

�7 �7 O��� 
��P Q�,RG E/�* S�T���P.  

�� ����1  � ���$ D U�	 ��@�V	 W�X D C��HIV	 Y�Z [��� (��@�* Q,$� \]Running 4�2� OHI* ��^�H :*.  
 ������2  �  ���$ D U�	 ��@�V	 W�X D C��HIV	 Y�Z [��� (��@�* Q,$� \]Expired _��*9 ��^�H :*.  
 ������3� ������ ���	 ���� �!"	 #�$ %&' (�)!� ���$ D �`�7 +�,� �� YP���	 ������	 
��*� (�)!� ���$ OHI* +�,� �*,�-

��.� ��*�/�	 ������	 
��� ���	 ������	�!� ���	 ���. 

execute/"a�'MTC"�"b	��N b	�����	 7,��" 

���  

) ����� ��	�3(  Running  

Killed  

) ����� ���	2(  

/stop"72
+ wa-8")����� ���	1
)�(( 
/kill "72
+ wa-8 ") ����� ���	1 
)�(( 

"#&` ����"� C���;�/""72
+ wa-8" 

start/error  
stop &"c 72
+ 	+/error 

kill &"c 72
+ 	+/error 

">��-/ ,X"/"error 

������1 �  7 (Stop  �*9 
��� 
7 :�;stop�7self.stop�7stop<��= �����	 
��* :*  
   > (Kill  �*9 
��� 
7 :�;kill (self.kill (kill  �7 ��= �����	 
��* :*kill  �����	 ?�@A :*)�!"	 C��$ D.(  

������2  �  Y�Z 
��PTCs  ��H���	killed ���	 ������	 ������.  
�� ����3  �  +�,� �*,�-MTC  ���	 �����.� ��*�/�	 ������	 
��� ���	 ������	 ������ ���	 ���� �!"	 #�$ %&' (�)!� ���$�!�.  
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4.F  �����  

� ���� � �	�
� ��� �� ��Started  ��Stopped . ���� �	� �������� ���� �� ��������� ����� ���� !"�#� �$��� ���%����
&' 
 (��)� *���+#�)-��� /	� (-���� (�0� /	 (�0� !1�( ( �3
� ��4 *���+#�) !1�start �stop �clear ( *5�6�� *���+7�) !1�

send �recieve �call �getcall �raise �catch �reply �getreply �check .( 8�9:;5 < =	�"�� ���alt �
< >�	 �?
& 5 !8�@�:�� =�.  

1.4.F  ����� ���	
�  

 �3
� (��)� *���+7 ��)(-��� /	� (-���� (�0� /	 (�0� !1� connect �disconnect �map �unmap (�3
A� ���B �:C 5 . D@&�
 (�)��6.F �$���.  

  

  
 	
���Z.140/6.F � ���� �������� ������ :��� 	�
�� ������ 

  

3
A ����E��� ����� 8��:F5� GH& 5 ���� � �3
A� (?& !1� !�Started  ��Stopped.  
 

   

)������ ��	�2(  

���� ��1 �  a�� ,�-PTC4G��* a�� #�� (PTCa�� ,�-� <7,��MTC 4G��* a�� #�� (MTC 4G��*� TSI 7,��.  
 ������2  �  a�� ,�-� <7,�� W�X 4G��* a�c (42�* +�,� �*,�-MTC 4G��* a�c (MTC  4G��*�TSI 7,��.  

)������ ��	� 1(  
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2.4.F  ��� ��� ���	
�  

 (�)�� � '�&7.F �3
� ��4 *���+7 IE�:F.  

  

  
 	
���Z.140/7.F � ���� �������� ������ :��� �
� ������  

  

����	 �  a�� ,�-PTCW�X 4G��* a�c (PTCa�� ,�-� <7,��MTC4G��* a�c (MTC  4G��*�TSI 7,��.  

) ��	�������(  
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3.4.F  ������ ���	
�  

 (�)�� � '�&8.F *���+7 IE�:F  *5�6��send �receive �call �getcall �raise �catch �reply �getreply �getreply.  

 

  

 	
���Z.140/8.F – ���� �������� ������ :�!�"�� ������ 

   

)������ ��	�1( 

)������ ��	�3( 

������1�  a�� ,�-PTCW�X 4G��* a�c (PTCa�� ,�-� <7,��MTC4G��* a�c (MTC  4G��*�TSI 7,��. 

 ������2 �  
	��- d�e 
�f 	X9 �7 (42�V	 	4g Q,$	� ��h� i��j OA�f 	X9 ,�$� +�F�k* ,l��to  42�V	 	4m n42�* +&�� �����	 
��* o9 d/�)
��* 
9
b��A�A�H b.�F�k* p�e� � ����* �����	.(  

 ������3  � �� ���	 ������	 ������ ���	 ���� �!"	 #�$ %&' (�!� ���$ �`�7 �&' \4�	 ������	 
��* +�,� (�)!� ���$ 42�* +�,� �*,�-
�
�!� ���	 �����.� ��*�/�	 ������	.  

������4 �  _	q��	 �j YG	,�	 
] �alt ��j ��G �@�� � (+�F�k* Y*.  
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 �����G )����	(  


� ���� � ��	 �
��
�  

1.G  ���� ���	
� ��� ��	�� ���
�  

J�K�� �L�)� M���� "7�N O�"P:�� ��0:�� Q�R ��-���� �H�6�� S@� �
�@A� T��9T"�� *�+�#� �7 �U7V� Q�F'� 8�WA� � . "7�N "��� X�
�H�6�� Q�< � GH:�� S-�Y �U7� M���� "7�N =� T"�� �+�#� M����!  ��
�Z T�:	 [�:� (�����- T��9� �L�)A� M���:�� "7�N 8�9� 5�
T"&"\� �� ��"��� M���:�� "7�N �� G�H:�� *��'�� ]�+#:��� 1�	A .���  �+�#� *�FU7^ T��9� �L�)A� M���:�� "7�N ���Z� _KPA�

��0:�� Q�< �� ��'���� �#@K�� � (�����- T"��.  

8�`W�:  
 module MyModuleWithParameters 
 {  
    modulepar { integer TS_Par0, TS_Par1 := 0; 
                    boolean TS_Par2 := true 
                   }; 
    modulepar { hexstring TS_Par3 }; 
 } 

2.G  ���� ������  

b��:� c��� �$��"P:��- T"��� d3
� e&b�#� '�G:�� f7 !��
+g T�+�� e&b�#� '�G:��- ��0:�� Q�R ��-���� �H�6�� Shi . Q�<�
j& 5 ��0�k��H�6�� Q�< � �L l6
! �)
� m�� ��'���� �H�6�� � (�����- �$:��Z� _KPA� ���.  

3.G   �������all ��! "# ����
� $  

0:�� Q�R ��-���� �H�6�� Shi ����:3A� �+���� O�"P:��- ��all %5"- �3
� _n e&b�#� �  �L o+�� *�#�N�� p�n� �hg�� �+E�N ��
�� �3
� f7 .j& 5 ��0�k� Q�<� l6
�)
� m�� ��'���� �H�6�� � (�����- �$:��Z� _KPA� ��� �H�6�� Q�< � �L.  
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�������	 
 ��  
 �����2010 

  

 �������	 
�������	 ����� ���� �� ������	  

 �������A  ���� 
 ����� ����� �!�"�!� #��$�  
 �������D  �%���&�� �'���� ()�*�  
 �������E  ���+�� �'�����, ��'-.� ��/+�, ��%��0� �'-.�, �1+�� 2���� ��/+&��  
 �������F  ��%��0� 34 �!�"�!� ��'-5  
 �������G  ������� ��1+��, ���67�, 8�9�	,, :�	;<� ���6=  
 �������H  7� ���6�� �����*�, ��9� ���67�>)-�&' ?9�	���  
 ������� I  ��� �1+����'-.� ��'�1&' ����  
 �������J  , ���1�� ��1+�� ��;�@A :�	;A?9�	��� >)-�&' B�5= ��;�@A, ����C D'��E, ��6��F%��  
 �������K  �G5�-&�� H' ����I�  
 �������L  �J&��K, �J�L��, ���;�.� �M+�*� �C��N H' �O34, �G1�� P�+6A  
 �������M  �!�"�!� >;�)A Q�  R�S 
�!�"�!� >;�)A �1@ (TMN) ��1+�� �6��C,  
 �������N  �6��"�� :��6��F%�&��, ����"�� ��N�S<� D'�U�� :�	;< ���,-�� ��;�-��  
 �������O  V��$�� ��F�JW ��%C��'  
 �������P  ���X� Y��.� ��1@, ��%��0� �M+�*�, Z%��0� :�	;<� ��N�6  
 �������Q  ���+&��, ��-&��  

�� �����R  Z�U�� :�	;<�  
 �������S  ���U�� ��'-[�� ��\���*� ��F�J]&��  
 �������T  ������&�� ��'-.�E �C�.� ��;��*�  
 �������U  Z�U�� ��-&��  
 �������V  ��%��0� �1+�� ^�N �����*� �!�"��  
 �������X  �_�&%*� ���67� `E �!�"�!�, �����*� ��1@ , �9��'H'7�  
 �������Y  ��'������ ��*���� ��&a&�� ����� b�&�� ��c� ��1@, �6�&6<� :�L��,�E d'G',  

 �������Z  ���	
�� ����� ������ ����� � ������ ����� 
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