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�b6p��N=� 345�. 1 �H;PVN9Bd4XR2\D>K_E7��Q tC� }y"� }y�} }yMi }yl� $���V MK1 1978 {�nZe 125 Kbps 4.7 MB 5 min ^Y�To[P4lTl?y VLBI y�
MK2 1981 yte 4 Mbps 1.8 GB 1 h

MK3 1986 }*Ze 112 Mbps 11 GB 13 min ;($�syKPlC� VLBI �2
VLBA 1993 }*Ze 112 Mbps 131.4 GB 2.6 h ;($
MK3B 1994 }*Ze 112 Mbps 131.4 GB 2.6 h h℄o �6i"�(+�o �F,�&I(+
VLBA4 2000 �}*Ze 1024 Mbps 591.4 GB 1.3 h 9"}*Yitr(+�??,�&((4(+
CVN vq 2003 �$ 512 Mbps 250×4 GB 4.3 h Vv�3�Uj�O�t�j&�I%d8
MK5A 2004 �$ 1024 Mbps 250×16 GB 8.7 h ;($�2IZ�d��FolVY

VLBA �MK3B R VLBA4 \Lgz�kYdD��,?H 8800� 8800 � 8800 R 17600�-9A~z 9 -1!x�K� CVN toR MK5A oLgM8Aog-?#LgG;��6XI+L�)S VLBI =<h (e
G)Sh) og-?#Lgy 250 GB �0X	�a5;b5�8AYdm�Ydm�h_\�ÆC|�N�,�A�YdRY:1��>r
4|xMd�o�gt�H[� Haystack ��j MK5A 	�a5 (0e
G MK5A) [1] �0��M%|=:XLj [2,3] �EK�ÆD|� MK5A VK1�\. VLBIhnl-q�XI+L� VLBI w�m�{��o*�
4|xMd�?#a5 (CVN to) '3�:j P&G YdmM CVN TWm3�0F�9n)�oÆ�PF�M06oYdma5o&�
CVN
4|xo�gREB�Gjobo'*�j03A�R��M MK5Ao&bGA8�HMB~g% VLBI h L43�)Sh\ 2004 � 3 V��9%j MK5A �
3 MK5A q��O>�)Sho VLBI	�a5b�v3=N= 1 �v�1(k�E Debian Linux ;(a5eo FS (Field System) Q�-z�m3GÆw73X�IH� VLBI }�a"RYdm�-E[`Bi2PB�H��PW�l MK5A � MK5A �5G
RedHat Linux ;(a5o PC m��3G > 1 �*Ti VLBI 
�b6p�w4>Bm� USB �Iq�#4? ob�= 1 �
m5�H)Sh MK5A O.<~k8Aof
PC Bm|3�u�



� 346 �������,�M���&�d������� 22 9�= 2 H)Sh CVN to (X5) R MK5A (e5) omXp'�

> 2 �*Ti CVN upN MK5A nYq(
MK5A �#G 4 -<~GJ [4,5] �
(1) Os?#to (bank) <~�<~?#to A R B ok%2��
(2) �5ug�g4o<~ TVG (Test Vector Generator) �\ MK5A X|x\gR 

MK5A �5<~ug�g4o
4�-|x
4%�Q�	��
(3) 0%w�u<~�rA MK4 ,u'�4R MK4 ��4�<~ MK5A �G�OR�QYmo2��ND�#�\<~kE4k�<~
4|x\ MK5A ?#toX�
(4) |W�<~�g� MK4 ,u'�4�Qo
4|x\ MK5A ?#toX�EWd�-	��G�QYmo2��\��jbgLj�mkSX�)ShC�HR\ MK5A ljW_r%�j���-\A%Iof%?#to'j�
go6f-<~�<xC3G�z (3) � (4) s<~�# FSz�moH��P��To Pentium II FS z�m;(a5i��.GCk�W�M MK5Aob��0�\ 4 VO} Pentium 4 FS z�mljW7xu%�B5<~�<~koBmb�Æ= 1 �o
m�\&Oo<~��)Sh8Am�_Y��u�r\ FS z�mXY� FSQ��MK5AX3G%m�#�OW�Y�Mark5AJ��6�Y� tstMark5AJ��%w�uR|W��uo �<~J�E\ HaystackBh http://web.haystack.edu/Mark5/XeZ��Q chkpig.snp�

chkpig.prc � chk2mhz.snp R chk2mhz.prc t�j)Noy�)Sh0�rArzJ��8H0 VLBA4 	�a5�G���
go DQA (Data Quality Analyzer) 
4�g�\+��WbÆ
 VLBI h (�QUu�2�Sh) �.&"o MK4 ��4� Haystack '|rA MK4��4���WrA DQA o-���0BX'4oJ�%�zU MK4 ��4�H[�)Sh� vÆ�Q'$<~ MK5A o���rW-b�j��M<~1(o��R1(g�S�A FS Q�o,u'�4YmÆas tracks �YmM|))4<;as
trackform R MK5A oYmÆas track set R���#oYm�-\[kSX'�j'z
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�b6p��N=� 347�\A DQA %� MK5A %w<~R|W�<~oJ�� MK5A %w<~AK<~0 I/O �I��$���R MK4 i VLBA ,u'�4o
4�-�
4�Hz�m"m,u�|W�<~AK<~*� StreamStor ?#�I>R?#to�$>�R �GYmo
4�pl 0xFFF8 !�o
4J��-�rz
4JÆ�w��a�u ('\'-#) �-|O?#to�o& Haystack J��EK'4joKx��P�_�)Sho%w<~R|W�<~Rj�	< MK5A I/O ��?#�I>R?#to?�b�	<��m�PR VLBA4 }�mwa"1(y!xC�j0%_\C|�'y� DQA d��|l��0zU 4 M 0XdLo;M��y��K DQA �Ao VLBA ,u'�4 A �uR VLBA4 }�m�U�o�5� piggyback �u (r4k\ VLBA4 YdmR MK5A X|xm�
4o�u) eo<~J���	< 32 mYm�o 28 mYm�
FS Q�#`HS�o<~J�V)����uS��?rzJ��04B?0�rA

DQA o VLBI hrA��6S�.'4jrz<~J��)ShiGo FS � MK5A �+mH�tz�mRE}_XBo PC m�3G2PBob�[?� MK5A Xo lokkit J�E�&0�g8a��r MK5A o m5drive R m5data J��;G�g8�r!� FS z�m3G ssh sz MK5A oper m℄rESJH� MK5A �0��G;(��\ FS z�mX%��rA ssh �� telnet i rsh yQKB��B�{�EKx X. VLBI huX�MLd[`Bob��0 Haystack 52o MK5A B�a��Q� �hs�
4L�oW�t1(GJMJ�<kK[`B��)Sh0�LdXB�r/X�1(dR�Æ0(�&N�Gko;TW�~`D.�h\m�W_rXW5�
44K�	<rA�)Sh1W�qk�Hr'1(�8H3G}_mXBW�0 G !�HgKo
4y0Eqvo��0�)Sh��g� MK5A ?#to�5�
4Wl� d
PC mX�0L��u_O0?#�[A!l?�o*�?#��EW�{*�?#�XI+L�%5��rz
4XW�o;TW�~�)Sho VLBI B~`<IZV��#bg?#to�%Iof%?#toS08AK=<��0�.r�87?#� v%�j 8 %?#to�0� 4 %y 200 G×8 #�r 4%y 250 G×8 #�6 4 %8Aoy^5
45�o?#�W-j�J_?#\;m (�}) WY:��:�K�0e�WV>��0W 4 %R$W�&AJ_5�o?#�0G�\%�J_?#k��31�moxDa��
4 �w���\A DQA %�j MK5A %w<~�|W�<~RYm`K"R<~W�)ShK 2004� 4 V 19 J9O NASA 24 h xu<wm� ——R1119m��[\m�6G)S�Wettzell �
Westford � Medicina t 7 - VLBI h:��.ho
4E�BI=+L�o MK4 o;TWmTW�= 3 /Qj)ShM Wettzell hr0km S .

4o5�o;TW�D�0��X
'k=hvjÆ)d�MM�M|;M�)Sho
4�gok0`��o0Q�g8�}H 9(0Q�g8�}o�GH 0∼9 � 0 yJ	<lo;0Q� 1∼9y	<l0Q�r-}U*��0Q�gUO) �e
'k=/Qj
4GygR1![�|;M�NDG
4W
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4G[�|o_1![�|5�eQio<o
4|�i=X5�,�+��G
4�Gy�e5W
4|�+�1![�|uX�G���)Sh MK5A7G)X��o
4d��kE�r%y MK5A %d%�{'�

> 3 R1119 n��*TiN Wettzell i S /��5p6�p<UX�E
R1119 m��D���)Sh MK5A ��M<~GJq0��y�BxDo�)Sho	�a5.^ VLBA4 H2hsl MK5A �\ R1119m�o&OTW��E�yY�GJ_Hj5�V>�M�m�o&W'5�
4W��Q���-Gw�TWW7�r5�
4�Q�r%y MK5A & MK4 i VLBA4 	�a5DU{T�kKr'���)Sh�W�7?#�y\Y��01�`
4oJ_?#�^ 4 V 19 J0W�)Sh MK5A 9Oj�Gxu=<��Q.�<wm�R EVN ( Æ VLBI B) m��0�� T2029 m�R N04C2 m�%.hn0Q�0�m�o
4bJTW�rzm�rAo?#to�y)Sh �87%�o�EK?#Lg#8b�)ShGk�u-m�o
4|x\'-?#toZ (%R#A 4 #6 32 kg obYd) �r!1�ijbgoF��\A DQA %�j MK5A &*|x�| (1 Gbps) Y:	<W�)Shb:�j EVN o F04C3Y:m��[?�Hz<} FS H�Q��)Shbhsj MK5AQ��
2004� 5 V�\'zXW5�
44K�	<rAo EVN m���)Sh�Gnlo;0Q (^N N04C2 m�) �H[�S� MK5A }%�j%w<~R|W�<~��~y
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�b6p��N=� 349�)Sh MK5A 1(xC�R)E�y�\XWGJ�
4�l:E�M�i EVN oo;Q�#Dokm
4TWb_\Ck��6� EVN x\�oQ8�\�l)Sh N04C2 tm�o?#toW� EVN rA?�o;TWm%�TW��Dnlj0Q�r%'3zmS�A DQA %� MK5A %w<~R|W�<~oGJM��yxDEBo�� DQA ��ol���6)Sh�rAo	<���zAK 8 M dL0eo;M�-9W��?|x
4o<ok��_�8[�)Shx\��
���4��Emkh?
4ooKx��P�k��_�[�|R43`�#k�a5o	<�&i\�(nÆ�%0B
�K0o Pentium 
 FS PC �)Shx\hs0;(a5 (^ FS Linux 3 hsl FS

Linux 5) �R��WCk��%E(H)ShiB�0� VLBI h FS o"Am�r?�'i-�N#�)Sh�,a�A�SM[`Bo`�0bb'*1(y|-H e-VLBI 1(aekS�	�a5^ VLBA4 H2hsl MK5A �/)Sh$WB~� VLBI =<o
4��w-a5oK�	<�=<+�R �^J�o'*�Y��Ao�v� e-VLBI 1(RC��Do�\dRobo(\ROT�/AUZ�
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The Installation and Testing of MK5A Terminal

at Shanghai Astronomical Observatory

XUE Zhu-he, WANG Ling-ling, WANG Jin-qing, TU Rui-ming

(Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China)

Abstract: A brief development history and the capability of VLBI terminal system at Shanghai

Astronomical Observatory are reviewed. The detailed installation and testing procedure of MK5A

terminal system is introduced. The system was completed by using Data Quality Analyzer (DQA)

under the specific condition of no MK4 decoder and no proper Internet connection. Now, the

MK5A system has been successfully applied in all VLBI experiments of Shanghai Astronomical

Observatory.
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