


�������������	 ��&��	� � !��"

# � � � � � � � � 	 & � � ' ' � # � � � � � � # � $ �# � �

()� �*�+,-
����� �.-/0,�� �+1)
�23�)� ��!"� ��*2+,4�

!



CONTENTS :

I
r

i
i
i

I
i

1. Introduction
2. Program Objetives
3. OBR & MDR records
4. 3480 Error recovery categories
5. Reliability Plus basic definitions
6. Reliability Plus algorithms overview
7. R PLUS versus EREP
8. LOGREC analysis methodology.
9. Definition of program parameters. 
10.3480 basic reliability figures.
11. Program Achivements.
12. Appendix ; ERA Codes

2



��	#����	���

�0.4+1� ��2� �������.*��9�43�3.-1.�5� A� �'�� B� 4+� *��2� !��� � 4��=�9� /2,4/2/ �
�����92*2,�2/� �,,-0+�9�=-0*/�92+/ � -+� ��=22C*��6�949 � ����$#��� ��32�,-+D
��4+4+1��**� ����� .2*��2/�4+<-.5��4-+�4+���2�3�.�4,0*�.� �,,-0+�)

	�09 � ��$#��� ��329�=2.2�12+2.��2/�6��/0534+1�9�9�25�'&'!)��$#��� /���� �+/ �
��2+ � 92+/4+1�4�� ��.0� ��	'� �-���*2+,4�����+�)

��7-.�-672�4829� ��� ��2��452�=2.2%

!)� ��82� ��62��2.�C+-=*2/12�-<���,�4+2��+/��2/4��62��84-0.� 4+��� .2�*� �09D
�-52.�2+84.-+52+�)

�)� �.-84/2� ��,*-92�<-**-=E03�-<� '069�9�25� 32.<-.5�+,2� 6�� �+14+22.4+1 �
<0+,�4-+9 � �9949�4+1 � =�2+�.2F04.2/ � -+E94�2�� �G9� 4+���<�9�� .293-+92��- �
3.-6*259� .29-*0�4-+)

	�2�9�.��21��3.-82/��-�62�2?�.252*��092<0* � �9�52�90.2/�6����2� *282*� -< �
9��49<�,�4-+� �,�4282/� -+� �'���09�-52.9� �+/���2�+0562.�-<�3.-6*259� /2D
�2,�2/� �+/ � ��09� ,-..2,�2/ � -+�$��5�,�4+29)

��$#���/���� .2,2482/�4+���*2+,4��=�9� *-�/2/� -+� 4+/484/0�*� /���� 6�929 �
A� -+2� 32.��09�-52.� B� �+/���2+�3.-,2992/�094+1�9���49�4,�*� �+�*�949�3.-D
1.�59� A� '�'� B � ,-55-+�4+� 6-��� 	0,9-+� �+/� ��*2+,4�)� �/4�4-+�*� H�-+2 �
9�-�� ��3.-1.�59�=2.2�/282*-32/��-�9-*82�932,4<4,�3.-6*259)

�'��=�9� -82. � 60��+2,2994���<-.� 4+,.2�94+1�.2*4�64*4���<410.29� 9�4**� .2D
5�4+9 � 4+�-./2.��-�C223���2� ����� �9� ��2� *2�/4+1�	�32��+4�� 4+���2���.C2� �
4+��2.59� -<� .2*4�64*4����+/�92.84,4�64*4��)

�#�$#�����(��	���'

#2*4�64*4��� �990.�+,2� 3.-1.�5� <-.� ����� 	�32� '069�9�25� 9��.�2/� 4+ �
��*2+,4�� 4+�'23�2562.� !��;)� �2�/2/� 6�� ��*2+,4�� �.-72,�� �<<4,2 � ���� �
�-0+�.429� =2.2� .2F029�2/��-�92*2,��5�7-.� �,,-0+�9� �+/�92+/���$#��� /��� �
�-���*2+,4��-+���.210*�.�6�949)

�-9�� �09�-52.9� 92*2,�2/�=2.2�#��������	&����'� '069,.462.9 � =�4,��4+��0.+ �
�//2/� �/4�4-+�*�62+2<4�9� �9� /29,.462.��2.2�<�2.)

#2*4�64*4����990.�+,2�3.-1.�5�5�7-.�-672�4829� �.2%

!)� �/2+�4<��5�7-.�/2�.�,�-.9� �-��41�2.� .2*4�64*4���<410.29)

�)� �8�*0��2�-82.�**� �2/4��32.<-.5�+,2)

�



�

�
�
�

�
�
�

�

�)� �2<4+2�'069�9�25�#2*4�64*4���2?32,���4-+9� �<�2.�2?�2+/2/� 32.4-/9� -< �
09�12)

�)� �53.-82� #2*4�64*4��� <410.29 � �9� 306*49�2/� 6��#����' � 4+��2.59� -< �
�'�I��#������

;)� �/2+�4<��+-+�/284,2E.2*��2/�<�4*0.29�624+1�<*�112/��9� ��./���4*9� �+/ �
90692F02+�*� � 3.-3-94+1�5-/4<4,��4-+9� �-�#����'� �*1-.4��59)

")� �-..2*��2� ����� .2*4�64*4�� � �9�52�90.2/�6��#����' � =4���2?32,�2/� ��� �
#�'� ,.4�2.4��932,4<4,��4-+9)

")� �9949�� ���-+�.29-*0�4-+�-<�932,4<4,�3.-6*259)

�



OBR & MDR RECORDS

As in other equipments, OBR and MDR records contain all information re­
lated to device errors and statistical data. These records are stored in 
SYS1.L0GREC data set, usually on DASD, and constitutes the primary 
source of data for EREP and other analysis programs ( R PLUS ).
1. OBRfs ( Outboard Records ) contents:

o 32 bytes of sense data for failure isolation ( FSC, Drive error 
code, etc ). These 32 bytes are presented by the Control Unit 
to the Channel each time a permanent error occurs ( not recove­
red by the CU ) or the CU is in forced logging mode.

o Date, time, jobid, volser, CCW, OBRSW, etc which are added by 
the system itself.

2. MDR's ( Miscelaneus data records ) contents:

o 32 bytes of environmental data containing....
...number of WTE1s, RTE1s, CWTE's, CRTE1s, ERG’s, RBLKS, WBLKS, 

RMBYTE, WMBYTE, RBLKCORR, WBLKCORR for each JOBID and presented 
to the Channel each time an overflow condition exists ( ERA=2A ) 
or a n Rewind/Unload " cmd ( ERA=2B ) is issued by the Channel.

o Date, Time, Volser, CPUSER, etc.
Following is a detailed description of 3480 OBR/MDR records.
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3480 ERROR RECOVERY CATEGORIES
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Any 3480 error will be categorized as follows:
1. "In fly 11 errors: Those errors corrected by internal Subsystem hard­
ware without microcode concurrence. There is not real time data check 
indication nor performance degradation.

MDR record ( MDR11, MDR12 ) will be updated by CU microcode.
It won't be logged as Soft fail.
It will be reported in EREP as ECC error.

2. Error recovery succesful by the Subsystem ( Temporary error ). Sta­
tistical records within the buffered log ( MDR's ) will be updated. An 
OBR will be logged in SYS1.L0GREC if Subsystem in forced logging.
They will be logged as SF’s or MSF's by R PLUS algorithms.

3. Error retry unsuccesful /not able to be retried by the Subsystem. 
Actions will be:

A. Log information pertinent to the error on SYS1.L0GREC
B. Perform recovery actions as called by CPU.

If CPU recovery actions are succesful, the OBR will be logged as 11 Re­
covered error M on EREP and won't be candidate for Hard Fail since OBR 
word 4 ( SWITCH1 ) will indicate a temporary error, as will be discussed 
later on.
If CPU recovery actions are unsuccesful, OBR will be logged as any Hard 
Fail category.

4. Catastrophic errors ; Error or conditions which cause a loss of 
comunications to the Host system : Microprocessor errors, some Channel 
Adapter errors, power failures, etc.
This type of errors will be always logged as Hard Fail.
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considered that a change in either the JOBID, VOLSER or Drive address is /
a reason to count another HF. I
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VOLSER's failing algorithm (1) will be considered "MEDIA SOFT FAILS 
BASED ON CRITERIA l"; The same applies for those VOLSER's being detected 
on (2) algorithm..."MEDIA SOFT FAILS BASED ON CRITERIA 2".
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CUPE = Control Unit permanent error 
OPPE = Operator permanent error 
0THPE= Other permanent error 
VOLPE= Volumen permanent error

Next chapter will explain in detail what a "criteria" permanent error 
is.

F. MEDIA SOFT ANALYSIS OF MDR RECORDS (BY VOLSER, BY DATE).
This report will be provide a list with those VOLSERS exceeding a given 
number of TEfs ( currently, threshold is set to 30 but previously was on 
10 ). Each of the VOLSERS exceeding the threshold will be analyzed using 
R PLUS Soft fail algorithms (1) and (2). An ACTION REQUIRED will be 
posted if the VOLSER is found to be a nMedia Soft Fail”.
Nomenclature is as follows:

VOLSER = flagged VOLSER
DATE = The julian date in which above VOLSER was flagged.
CUA = Drive address where VOLSER was flagged.
DVOL = Number of volumes used on above CUA on this DATE.
DMBYTE = Total number of Mbytes processed on this CUA on this DATE.
MBYTES = Total number of Mbytes processed on this specific VOLSER.
RMBYTE = Read Mbytes on this VOLSER 
WMBYTE = Write Mbytes on this VOLSER
DTE = Total number of temporary errors on this CUA this DATE,
TE = Number of temporary errors on this VOLSER.
CUTEC = Control Unit temporary equipment Checks
DUTEC = Drive Unit temporary equipment checks
RTE = number of read temporary errors on this VOLSER
WTE = number of write temporary errors on this VOLSER
CRTE = number of criteria read temporary errors on this VOLSER
CWTE = number of criteria write temporary errors on this VOLSER
MSF = number of Media soft fails
MSF1 = VOLSER flagged as criteria (1)
MSF2 = VOLSER flagged as criteria (2)

In adition, a new report is being issued, flagging those VOLSERS which 
fail NDD criteria ( more than 18 write temporary errors on two different 
drives ).
F. SOFTFAILS DISTRIBUTION BY CUA (& WEEK) : Distribution of Soft fails 
by Drive (CUA) and week. This chart is useful to detect performance de­
gradation, in terms of temporary errors, for specific Drive units.
G. RELIABILITY PLUS OVERVIEW (BY WEEK): This report will provide all the 
basic Performance figures for all 3480 Subsystems installed in the ac­
count. Terminology should be already familiar to the reader.
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- Alert Branch specialist when account is below criteria two 
consecutive weeks.

BRANCH SPECIALIST

- Alert Region when account is below criteria for second week.
REGION PRODUCT COORDINATOR
- Notify NSD HQ (FTO) when account is below criteria for third week.
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APPENDIX : ERA CODES

This appendix supplies the error codes used to analyze SYS1.L0GREC data.

The 3480 Design Control Document specifies at least 45 Error Recovery 
Action ( ERA ) codes for the Subsystem microcode Error Recovery Pro­
grams . They are logged as both OBR permanent and temporary error records 
and MDR records. The ERA's expected to be Hard Fail candidates are:

ERA DESCRIPTION
22 Path equipment Check
23 Data check Read
25 Data Check Write
28 Write ID mark check
2C Permanent equipment Check
2D Data security erase fail
2E Not Capable (EOT error )
31 Tape void
32 Tape tension lost
35 Drive equipment check
36 Drive patch load failure
39 Backward at BOT
3B Volumen removed by operator
40 Overrun
41 Block ID sequencing
47 Control Unit error
49 Bus out Parity
4A Control Unit ERP failed
4C Control Unit error recovered ( Check 1 )
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