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6XPPDUL]HG�,QVWUXFWLRQ�5HSHUWRU\�
7KLV�VHFWLRQ�LV�SODQQHG�DV�D�FRQGHQVHG�GHVFULSWLRQ�RI�WKH�2ULRQ�,QVWUXFWLRQ�5HSHUWRU\��IRU�TXLFN�
UHIHUHQFH���,W�LV�WDNHQ�IURP�WKH�GLJLWLVHG�YHUVLRQ�RI�WKH�25,21�3URJUDPPLQJ�0DQXDO�SUHSDUHG�E\�'U�
0DOFROP�%LJJ��RQH�RI�25,21��� V�GHVLJQHUV�DQG�WR�EH�IRXQG�DW���
KWWS���PDOFROP�ELJJ�PH�XN�2ULRQ�
�
)LUVW�ZH�JLYH�DQ�RYHUYLHZ�RI�WKH�25,21�LQVWUXFWLRQ�VHW��LQ�D�UHSURGXFWLRQ�RI�WKH�RULJLQDO�WZR�VLGHG�
)HUUDQWL�VXPPDU\�VKHHW��)RU�D�IXOO�GHVFULSWLRQ�RI�WKH�GHWDLOHG�HIIHFWV�RI�WKH�YDULRXV�LQVWUXFWLRQV�DQG�
WKHLU�WLPHV�VHH�VHFWLRQ���RI�WKH�25,21�3URJUDPPLQJ�0DQXDO�TXRWHG�DERYH��
�
�
�
7KH�LQVWUXFWLRQ�VKHHWV�DUH�IROORZHG�E\�D�GHVFULSWLRQ�RI�25,21�SVHXGR�UHJLVWHUV��WDNHQ�IURP�
(see attached GIF file Order codes 2 } 
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3VHXGR�5HJLVWHUV�

7KH�IROORZLQJ�GHVFULSWLRQ�LV�WDNHQ�IURP�VHFWLRQ�������RI�WKH�25,21�3URJUDPPLQJ�0DQXDO��

�������

7KH�SVHXGR�UHJLVWHUV�DUH�D�QXPEHU�RI�DX[LOLDU\�UHJLVWHUV�FRQWDLQLQJ�XVHIXO�FRQVWDQWV�RU�WKH�VWDWH�RI�
VZLWFKHV�LQVLGH�RU�RXWVLGH�WKH�PDFKLQH���7KH\�FDQ�EH�UHDG�IURP�EXW�LW�LV�QRW�SRVVLEOH�WR�ZULWH�WR�WKHP���
7KH\�DUH�UHIHUUHG�WR�E\�WKH�LQVWUXFWLRQV���������������DQG������VHH�VHFWLRQV����������DQG���������WKHVH�
LQVWUXFWLRQV�WDNH�WKH�VDPH�WLPH�DV�WKH�FRUUHVSRQGLQJ�LQVWUXFWLRQV����������������DQG������IRU�RUGLQDU\�
UHJLVWHUV���3VHXGR�UHJLVWHUV�DUH�DYDLODEOH�WR�DOO�SURJUDPV�LPSDUWLDOO\���WKH\�DUH�QRW�VXEMHFW�WR�ORFNRXW�
RU�UHVHUYDWLRQ�FKHFNLQJ��7KH�< � � �SVHXGR�UHJLVWHU�LV�UHIHUUHG�WR�DV�3<��DQG�LWV�FRQWHQWV�DV�S<���
 

��������&RQWHQWV�RI�3VHXGR�UHJLVWHUV�

The contents of even-numbered pseudo-registers from P0 to P18 are given below; for odd number registers 
p(2n+1) = ¬p(2n), i.e. the contents of each odd numbered pseudo-register is the inverse of the contents of the 
preceding even numbered register. 

��S�� ���
��S�� �/RFDO�FLYLO�WLPH���VHH�VHFWLRQ�������IRU�GHWDLOV�RI�WKH�FRGH��
��S�� �=HUR�LI�RYHUIORZ�FOHDU��DOO�RQHV�LI�RYHUIORZ�VHW��

$Q\�LQVWUXFWLRQ�UHIHUULQJ�WR�S��RU�S��FOHDUV�RYHUIORZ��
��S��LV�DV�S��H[FHSW�LW�LV�QRW�FOHDUHG�ZKHQ�XVHG��
��S�� �XSSHU�KDOI�ZRUG�PDVN���L�H�����RQHV�IROORZHG�E\����]HURV��
S��� ������L�H��RQH�IROORZHG�E\����]HURV��
S��� ����L�H��D�]HUR��D�RQH�IROORZHG�E\����]HURV��
S��� �0DVN�IRU�;�DGGUHVV��L�H����]HURV�����RQHV�����]HURV��
S��� �0DVN�IRU�=�DGGUHVV��L�H�����]HURV����RQHV�����]HURV��
S��� �+DQGVZLWFKHV���7KH�KDQGVZLWFKHV�DUH�D�VHW�RI����NH\V�ZKLFK�DUH�SURYLGHG�IRU�WKH�XVH�RI�WKH�

HQJLQHHUV��WKHLU�XVH�E\�SURJUDPPHUV�LV�QRW�UHFRPPHQGHG�H[FHSW�LQ�YHU\�VSHFLDO�FLUFXPVWDQFHV�
��H�J��3HJDVXV�VLPXODWRU���,W�LV�WKH�RSHUDWRU V�UHVSRQVLELOLW\�WR�HQVXUH�WKDW�RQO\�RQH�SURJUDP�
XVLQJ�WKH�KDQGVZLWFKHV�LV�LQ�WKH�PDFKLQH�DW�RQFH���



��������� 8QDOORFDWHG�3VHXGR�5HJLVWHUV�

At present pseudo-registers 20-31 inclusive contain zero for even numbers and all ones for odd numbers.  
Pseudo-register numbers above 31 are taken modulo 32, i.e. only the least significant five bits are decoded.  
Programmers are strongly recommended not to use either of these facts as they may be changed if it is decided 
to add further pseudo-registers to the machine.  

��������� /RFDO�&LYLO�7LPH�

The digital clock in Orion is a 24-hour clock in hours, minutes and seconds.  It is stored in a one out of n code, 
i.e. in each field which has n possible values one and only one of n bits is a 1.  In each case the m.s. bit of the 
field represents 0, the next 1, the next 2 and so on.  The fields are as follows: 

D0 to  D2  tens of hours 

D3  to  D12  hours 

D13  to  D18  tens of minutes 

D19  to  D28  minutes 

D29  to  D34  tens of seconds 

D35  to  D44  seconds 

D45  to  D47  not used (always zero) 

H�J��WKH�WLPH����������LV�UHSUHVHQWHG�E\���ELWV�LQ�GLJLWV��

1, 10, 13, 27, 31, 38 

DQG���ELWV�HOVHZKHUH��
���

Third Character�       � Fourth Character�
(Twelves of Hours)�  � (Hours)�

Value� Binary� Decimal�  � Value� Binary� Decimal�
 � Code� Code�  �  � Code� Code�
0� 000000� 0�  � 0� 000000� 0�
1� 000001� 1�  � 1� 000001� 1�
 �  �  �  � 2� 000011� 3�
 �  �  �  � 3� 000010� 2�
 �  �  �  � 4� 000110� 6�
 �  �  �  � 5� 000111� 7�
 �  �  �  � 6� 001111� 15�
 �  �  �  � 7� 001110� 14�
 �  �  �  � 8� 001010� 10�
 �  �  �  � 9� 001011� 11�
 �  �  �  � 10� 001001� 9�



�  �  �  � 11� 001000� 8�
 �  �  �  � 0� 001000� 8�
 �  �  � � 1� 001001� 9�
 �  �  �  � 2� 001011� 11�

� � �  � 3� 001010� 10�
� � � � 4� 001110� 14�
� � �  � 5� 001111� 15�
� � �  � 6� 000111� 7�
� � � � 7� 000110� 6�
� � �  � 8� 000010� 2�
� � � � 9� 000011� 3�
� � �  � 10� 000001� 1�
� � �  � 11� 000000� 0�
� � � � � � �

Fifth Character�  � Sixth Character�
(Tens of Minutes)�  � (Minutes)�
Seventh Character�  � Eighth Character�
(Tens of Seconds)�  � (Seconds)�

Value� Binary� Decimal�  � Value� Binary� Decimal�
 � Code� Code�  �  � Code� Code�
0� 000000� 0�  � 0� 000000� 0�
1� 000001� 1�  � 1� 000001� 1�
2� 000011� 3�  � 2� 000011� 3�
3� 000111� 7�  � 3� 000111� 7�
4� 000101� 5�  � 4� 000101� 5�
5� 000100� 4�  � 5� 001101� 13�
0� 000100� 4�  � 6� 001111� 15�
1� 000101� 5�  � 7� 001011� 11�
2� 000111� 7�  � 8� 001001� 9�
3� 000011� 3�  � 9� 001000� 8�
4� 000001� 1�  � 0� 001000� 8�
5� 000000� 0�  � 1� 001001� 9�

� � �  � 2� 001011� 11�
� � �  � 3� 001111� 15�
� � � � 4� 001101� 13�
� � �  � 5� 000101� 5�
� � �  � 6� 000111� 7�
� � � � 7� 000011� 3�
� � � � 8� 000001� 1�
� � �  � 9� 000000� 0�
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