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IBM-POUGHKEEPSIE
December 31 1964
Diagnestic Engineering Pubhcatums

1410/7010
Subject: Diagnostic Program  DCO1B, DCOZB,.DCOSB, DC04B
| VSequence Number 387, 381, 385, 383 '
Replaces - DCO1A, DCOZA DCO3A DCO4A

I  This is a new series of dlagnostlc programs for the 7631-1302 when
used with a 1410/7010 DPS.

P

I All programs in this package are compatible with " TCH0".

All programs in th1s package require system and cha.nnel COLLrol
cards. :

TV Card deck description (as punr'ned from memory dump tape using
TCS0. ) v

DCO1 7 Load cards
: 1 Core clear
161 Data cards 001-140
1 Execute card"
DCO02 7 Load cards
1 Core clear
192 Data cards 001-183
: 1 Execute card
- DCO03 7 Load cards
: 1 Core clear - -
191 Data cards 001-182
1 Execute card
DC04 7 Load cards
-1 Core clear
154 Data cards
1 Execute card

Enclosures: & Pages

' Card Deck for CARD ONLY SYSI‘EMS (as punched by UP51)
Cards - Card Loader and Core Clear
Cards No. Data Cards

‘Card . Execute Card

Distribution: iéiQ'
7010 ,
Other 1410/7010 Installations with 1302-7631
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12/31/64

7631 - 1302
ADVANCED DISK FILE DIAGNOSTIC
PROGRAM PACKAGE

To be used with 1410/7010 Systems

December 31, 1964

' #*DCO1B.,  Home Address & Surface Test
*DC02B 1302-7631 Reliability
*DCO03B Electronic Operation
*DC04B Mechanical Operation

*These programs replace the VAT levels.

NOTE: These programs require system and channel control -
cards. - :

December 31, 1964
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7631 - 1302 '

PACKAGE WRITE-UP

6.21,00.0 DESCRIPTIOCN

The programs in this package are designed to test the 7631-1302
when attached to a 1410 or 7010 system. ' Each program tests a
specific area and together the programs make up a diagnostic
package. : : ' '

Program Functions

IDENT '~ FUNCTION

DCOlA Write HAl's ,

_ Analyze Surfaces '
DCO2A Reliability Test of 7631-130
DCO03A ‘ Electronic Operation Test (7631)

DCO4A Mechanical Test (1302)

It is important to realize that these programs do overlap in scope,
and this overlapping should be used to aid in determining which
program to run next. Figure 1 will help in showing how the pro-
grams are to a degree inter-dependent and overlapping.

Peing inter-dependent means certain programs assume correct
operation of an area that is tested by ancther program. In this
case DCO3 is the only independent program, all others are
dependent. This ali poiuts out the fact that the programs con-
stitute ore overall test of the 1302-7631 and understanding the
general test philosophy will aid in learning the individual pro-
grams, . ‘ :

The package can be divided into four areas - utility, mechanical-
physical, reliability, and electronic, - - '
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5.21.00, 0 DESCRIPTION (continned)

Utlhtx is covered by the portmn of DCO1 which prepares the 1302
for useage by writing the home addresses and insuring they are
correct, This is generally only run upon installation and may

never be used agam unless the home addresses are destroyed.

Mechanical- Phys:cal - This area takes into account the condition
of the 1302 access mechanism and the physical condition of the
disk surfaces on the 1302, DCO04 performs the necessary tests on
the aceess mechanism while DCO1 a.nalyzes the disk surface,

- Reliability - This.makes a general test of the 7631’-1302’ as an
. operating device attached to the 1410-7010, DCO02 is a test which
should tell of trouble areas, mcludmg areas of pnonty and over-
. lap. : :

Electronic - This area is covered by DCO3 which makes &

stringent test of the logic in the 7631-1302 and the lines from

the 1410-7010 to the 7631, This program attempts to isolate

troubles to the smallest possible area, starting with the simplest

operation it builds upon ihe tested logic in order to test other . : : —
logic, -

Within each program is a set of small routines, each routine is
to a large degree independént of the other routines in the pro-
gram, but together the routines test one of the four areas
previously described. By using this technique of breaking each
program into small paris, the purpose and methods of a test
should be easier understood,

* NOTE: Since the 1302 uses the Double Frequency Mode of
Recording, Detection of Marginal Surface Areas becomes ‘
extremely difficult and the surface analysis is only prathca.l '
as a GoaN’o Go. Type of Te-t.
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'DESCRIPTION (continued)
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If memory space were available » the entire package could be
written as one program, which would certainly simplify the

~operating procedures, Because this is impossible, a standard

operating control system has been designed which is used by
all the programs. This system encompasses the following
areas, and the remainder of this write-up is devoted to it,

Loading Procedure '

- System and Channel Control Cards
Standard Pre-Set TAD's (1000-1003}
Standard Error Typeout Format ‘
Standard Program Options
Standard Chanael Alter Routine
Standard Looping Methods
Standard Type Routine :
Standard Restart Procedures

B N e
® & & o @

*

The standard procedures outlined here will not be repeated in the
individual program write-ups-since these apply for every program,

OPERATING PROCEDURES

The following operating procedures apply to all programs in this
package. ‘ o ;

SYSTEM AND CHANNEL CARDS

All the "DC" series programs use system and channel control
cards to provide infarmation about -

a. Overlap

b. Priority .

€. - Machine Type

d.  Channels Available
e, ‘Files Available
f. Tapes Available

These cards must be pulled from the card deeks -and the proper

data entered according to the procedure outlined in the 1410/7010 -

Introductory Material. The system and channel cards in each of
these program are numbered card 1, 2, 3, 4, and 5. Cards 4,
and & apply ounly to a 7010 and may be discarded on a 14}0. .

009
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OPERATING PROCEDURES (continued)

STANDARD TADS (1000-1003)

The standard TAD's 1000 1003 are used by all the "DC"
series programs. The TAD's are pre-set to "1" when the
programs are initially loaded and are changed to a "1" by
the use of option 1. Definition of standard ‘I‘AD‘s is as
follows: :

Notlv' SN e

01000 TADO Allow error typeouts - Bypass error typeouts

01001 TAD1 Do not Req loop after Req loop after error

error
01002 TAD 2 No error halts ‘ No error halts
01003 TAD 3 Single program pass Repeat program

Note:  In the "DC" series programs TAD 1 =1 does not mean
unconditional looping; rather it means that after an error
has occurred, the program will request if the CE wants
to take action. At this point, the CE may take any of the
standard program options available, (I‘hese options are
described later in the write-up,) -

Also, TAD 2 =1 has no meaning as there are no error
halts in the "DC" series programs.

Methods for altering the TAD's are discussed later in this wr1te-up
under program OpthnS.

SPECIAL TAD's (1004-10_12)

Every effort has been made to keep the special TAD's requiréd

to a minimum. When special TAD's are required, they will be
preset to a 1 condition and may be altered by the CE when so
desired. Refer to the individual programs for the definition of

the spec1a1 TAD's that it uses.
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OPERATING PROCEDURES (continued) ’
PROGRAM CONTROL OPTIONS
Each of the "DC" programs has a standard set of control options
which are available to the CE through the 1/O console printer,
Using the Inquiry Request Key the CE may interrupt the program
and take any of the control options he desires. The following
procedure is used to accomplish this.
a, Press Inquiry Request key -
b. When the keyboard unlocks, enter

1) Coatrol option code desired
2)  Data required by the program to honor the request

c. Press Inquiry Release key.

- Providing a legal option has been requested, the program will

immediately honor the request. If the option is illegal (it does
not.exist), the program returns to the read console operation,
a legal option must be requested,

Table 1 shows the optinns available, and the code and data re-
qmred to request the option, See control option definitions for
details of each option,

Option ‘Code  Data Required-Enter

End of Test

Blank - ' None

Alter TAD's (1000-1003) 1 - Four new TAD settings desired (all 4 TAD's

altered)

Alte"z'":'Memory 2 Five-digit wemory address to be altered
3

Alter Sequence oi

Routines

Loop a Routine : a4 Five-digit starting address of routine to be looped ‘~

by comma, last character is L or E

Loop an Instruction . 8 Enter M or L, Ch Code Char, Specific File Op,

~ Restart -
Continue

W or R, BOSIO Op Code, HAIl, No., of Rec's,
No. of Char's/Rec, Data Char, Rec Addr.
Five«Digit Memory Address to start at

7 None

‘o

TABLE 1

01, 03, 04, L Enter routine numbers separated
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'6,21,02.0 OPERATING PROCEDURES (continued) '

Code
b.

1

2.

.Definition of Control Optioni

End Test - This option will terminate the test immediately

unless TAD 3 = 1, in which case the program would restart

from the beginning.

Alter TAD's - This option will alter the standard TAD's to

those entered after the option code. This option will not
alter any special TAD's. . '

Alter Memory - On this option the address to be altered is
entered after the option code. After pressing release, the
Inquiry Request is pressed again and the alteration is made.
Special TAD's may be altered in this manner,

Alter Sequence of Routines - This option allows the CE to

alter the sequence of the routines in a program. Each routine
is numbered in the sequence in whigch they normally zun, f.e.,
01, 02, 03, etc., by selecting this option and entering 03,

01, 02, L, the program will run the routines in the requested
sequence. A comma is entered between each routine number
and the last character entered is an L. op E,

L The prograra loops on routine sequence entered.
E  The program returns to the program control option -
routine after one pass, CE now selects a new control

option, i.e., continue,

Any group of routines or a11 of the rautmee may be selected
in the sequence desired. :

WARNING -  Before using this option, one should be very
familiar with the functions of the individual routines beirg
selected.'

Loop a Routine - This option causes the program to loop on

the routine whose starting address was entered with the
option code. When looping a routine, all error typeouts are
bypassed and the loop is ended only by pressing Inquiry
Request and selectmg another opuon {probably the continue

option),
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8.

Loop an Instruction - Through this option the CE may

" cause the program to 1oop on any one of the five file

operations with data fields of a format requested. The
file operations whick may be selected are: : :

Single Record Op
Track Record Op

" Home Address Op

Track Record with Addresses
Write Format Op -

Besides the control option code, the CE must enter the

‘data required to build the one instruction loop and data

field desired. This data must be entered in the following
manner after the control option code,

Q.

M for 6 bit mode

L for 8 bit mode

b'

c.

€.

. 143

% -Ch1 | @-Ch1

- Ch?2 . %¥.Ch2 A
o= Ch3 Unoverlap $-Ch3 ‘Overlap
|-Ché | #-Chd |

1 for SRO -
2 for TWA
5 for HAO -
6 for TRO

7 for WFO

W for Write
R for Read

RChi
XCh2
3Ch3
10h4

0942088 - 9#5988 File Home Address (CE tracks only)
(Enter 6 blanks for SRO)

000-999 Number of Records desired.

0000~5850 Number of Characters/Record
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 6.21.02.0  OPERATING PROCEDURES (contmued)
| 5 L X IR Any data character desmed to be.

used in the records. (Enter 1 or
3 for Write format. )

jo XXXXXX - Any SlX-dlglt record addr desrfed. ,
This addr will be incremented by 1
for each record. (This will be the

~search address used for SRO.)

NOTE; When using this optlon the CE should be aware of the '
limitations on the number of records versus the number
of characters. Knowledge of the existing format track
or rewriting the format track {use this option) is neces=
sary to insure valid operation, Once the program enters
this loop, the Inquiry Reauest must be used to exit from
the loop. Then another option must be selected, most
likely the continue option would be selected. No errors
are indicated while in this loop. : e

6. Restart at Desired Memory Location - This allows the
CE to begin at any point in the program by entering the
memory location at which the restart is desired. To
restart a program from the begmmng, always enter
02000,

7. Continue from Point Where Program was I_nterrupted -
This allows the CE to cause the program to continue in
a normal fashion after interrupting it for looping purposes
or accidently pressing the Inqulry Request. K

The program control options described here are ava.llable at any-
time and should be used as much as possible for aids in trouble- -
shootmg.

The centrol option "Alter S:.quence of Routines" will not 'be avall-
able in programs which do not lend themselves to this option,
Refer to individual program write-ups for this information,

In addition to the standard options, a progra.m may-have a specizl.
purpose option available; again refer to the individual progra.m o
write-ups for this information. ;

When TAD 1=1 (request action aiter error), the CE may take any
of the control options available by using the procedures outlined
here after an error has occurred. .
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OPERATING HINIS . .

Read and understand the package write-up and program write-ups.

The alter memory option and loop a routine optinn could be used to
alter a routine for some condition and then loop on the routine
altered for troubleshooting the bug. :

Several 0ptiohs may be selected sequentially by pressing Inquiry
Request immediately after pressing Release for a selected 0ption.

To restart a program from the begmmng, use Optmn 6and a
starting address of 02000.

The programs in this package require switch settings before the
program is run. Be certain these switches are set, Refer to

~ the program wnte—ups for details,

Any routine may be bypassed by altering the first instruction of
the routine to an unconditional branch to the exit {or last instruc-
tion) of the routine, '

.PROGRAM STOPS AND RESTARTS

The iollowi.ng' stops and restart procedures apply to all programs
in this package. : -

ERROR HALTS

There are no program halts due to error results. TAD 2 = 1 has
no meaning in this pxckage of programs, .

NORMAL HALTS

The programs may have wormal halts to allow for switch settings:
if so, they will be defined in the individual program write~-ups,

AUTOMATIC RESTART PROCEDURE

By setting the check control switch on the console- CE-Test-Panel
to Reset and Restart, the programs will automatically restart after
2 1410/7010 alarm condition. This can be used 2o great advantage
when looping a routine or instruction which is causing an alarm
condition, Furthermore, this technique can be used to insure that
once & program is started, it may be left unattented without £eat'

of stopp:.ng because of alartna.
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PROGRAM, STOPS AND RESTARTS (contmued)

MANUAL PESTART PROCEDURE

If the check control sthch is not used and an alarm: condition is
encountered, the program can be made to contmue by pressing
Computer Reset and Start,

LOADING PROCEDURES

Use Standard Diagnostic Load Procedures

TYPEOUTS

The standard typeouts for all the "DC" series programa are as -

- follows:

TITLE

The first typeout will be the five-digit progiatn identification,
Example; DCO1A

ERROR TYPEOUTS STANDARD FORMAT

a. All errors will be preceded by "ROUTINE I.‘IOO."t This
' identifies the failing routine. '

b. All status errors, errors indicating status condition on the

I/0O device, will appear in this formats .
%Error 00000 M%F099999W  1248AB

1) -2) 3) 4)

1) Error flag

2z} Starting address of failing routine
3) Failing instruction

“4) Status indicator that was on

Not ready

Busy .

Data Check -

Ext, Cond,

No transfer ‘
Wrong length record

wbmhﬁ.—-

t A routine/error index is available in each program write-up to aid in
locating an exror in the program listing.

- olé
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TYPEOUTS (continued)
‘¢, All program detected errors, errors for which the computer _'

does not give an indication-of er_ror', will appear in the fol-
lowing format, Refer to program listing for explanation of

error,
*Error 01 02 - 00000
, 1) -2y 3):

1) Error flag ‘
2) Error(s) detected during routines
3) Starting address of failing routine

d. ‘Combinations of status errors and program detected errors
will appear in this format: :

%Error 01 00000 M%FO099999W  1248AB

e. Any data which may be pertinent to the error, i.e., file address,
may appear as the third line of the error message. ‘Thisiie
not standard and will be given ornly at required. (See individual
 program write-ups.) . '

f. If TAD 1 = 1 frequest loop after error), the following will
appear; it will be the last line of the error message. -

REQ ERROR ACTION

g The maximum error message would look like this: |
ROUTINE NOO , :
#*Error 01 00000 M%F099999W 1248AB

PERTINENT DATA
REQ ERROR ACTION

SUMMARY TYPECUTS

Program which may de runin a reliability mode for long periods
of time will give a summary of errors. This summary will be
given whens ' ' . ~ ; e

a. A specific error has occurred ten times

b. The test is terminated.
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6.21,05.0 TYPEOUTS (continued)

05.4

In the case where | a specific error has occurred ten times,
the followmg is tyPed' - :

"ERROO COUNT 10"
The program c0ntmues automatically after this typeout.’

b. When the program. is termmated (manually or by the pro-
gram itself), a complete summary of errors is typed,

“"ERROR COUNT"

'loo 6"
01 ' 4n
"07 § - 3"
ete. :

"NR BY DC EC NT WLR"
"o 3 1 6 0 I

The first table indicates the number of times a program
detected error occurred. This total should be added to the
"' 10 COUNT'" typeculs for any specific error.

The second table is the number of times any of the status
indicators were found to be on. .

NOTE: The summary is given whether or not TAD 0 is set to
1. This allows normal error typeouts to be bypassed
without a loss of information, Refer to the individual
programs for information on the availability of the

- summary typeout,

END OF TEST'MESSAGE'

When the program is complete or has been terminated, the wcrd
"PASS" is typed out before transferring to the load program.

NOTE: All messages are given on the typewriter.

* DCO1, DCOZ
DCO3, DCO4
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DCO1 HOME ADDRESS AND SURFACE TEST DESCRIPTION

This program is made up of 5 tests wh1ch may be run ,
in 1 of 4 modes, giving a total of 20 variations., The tests wh.lch 7
may be run are: ' '

a,  Write home addresses and verxfy addresses

b. Verify addresses :

C. Analyze surfaces

d.  Write addr, verify addresses, and analyze surfaces
e. Analyze surfaces and verify addresses :

The modes in which these tests may be run are:

a. - Entire module - 1 Access
b, One cylinder

“ce. - One surface

4. One track

There is actually one other sglection which may be made, this
is for flagging a defective track. The flagging routine is
available as a program option and would usually be selected
only when the surface analysis test has determined that a
track is defective, ‘ :

It is important to remember that the surface analysis and

write home address tests will destroy any data on the tracks
being tested. This alsc includes the format track for the
.cylinder in which ch the tested tracks are located. The verify
addresses test does not destroy any data that may be on the file,

OPERATING PROCEDURE

The standard procedures outlined in the package description
apply to this program, in a.ddxtmn the following procedures
are used to run this program. :

SWITCH SETTINGS PREVIOUS TO RUNNING PROG.

a. HAO Switch ON (On every 7631 to be used)
b. All 1302 accesses not to be tested are set 1noperat1ve. '

C. ALl other 7631 1302 sw;tches OFF,

CAUTION: THIS PROGRAM CAN DESTROY CUSTOhiER
. DATA AND/OR FORMATS.

s i
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6.22.01.0 OPERATING PROCEDURES (continued) B
0.2  SPECIAL REQUESTS o S
A "TurnOn HAO & CE-WRT SW" (CE turns on these.
. switches) e o '
B, "Tsting ACC x Mod x Ch x" (I the module number

access addr, and channel are correct, the CE should
enter a 1. I it is not a module and access which is

to be tested, a1 (any character other than 1) is entered
and another module and access are selected, )

"Sel Mode" (CE enters on the typewriter one of 20 mode-
test variations plus the four digit HA 1 at which the pro-
gram should start operating. ) -
ex, 102580 - o

~ Mode-Test, write HA1's on the
entire module :
—Start test at HA1 0250

Note: Reference Operating Hints for rules of selecting
modes and starting HAl address. :

The Codes for the 20 Mode-Test ’Va.riatrionkg

- TEST " NTIREMOD}” MODE =~ N
‘ 1 Access 1 Cyl. TOne Track [One Surfacel

rite HAl's and verify addr's 1 A J /

Verify addr's 2 B K _ S

Analyze surfaces 3 C L T

Write HAl's, analyze surfaces 4 D M U
and verify addr,

lAnalyze surfaces and verify addr] 5 E N v

C. "You have selected to operate on customer tracks, this

can result in the loss of customer data, The starting
address selected is xxxx. Enter # *4, If this is
correct, " (This is a safety check, CE enters something
‘other than ¥ *4 if selection is incorrect. )

P2y . . ) - - 5 | ) ‘ g .:
formar KEY  FiR - weire ya” ere oo
(Enree gce)
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6.22.0.0 OPERATING PROCEDURE (continaed)
~ 0L2 SPECIAL REQUESTS (cont'd)

D.  "Turn on Format Sw for Acc & Mod Being Tested"
This request is followed by a halt so that the switch on
the appropriate 1302 may be turned on. Press Start
to continue, N S '

E.  "Select Patterns, Enter 1 To Use V& 1, 2 To Use V,
3ToUsel" A , ENRE :
~ (CE selects types of patterns to be used for surface
analysis), L S ‘

F. "CE-HAO ON" v
This request is followed by a halt so that the switch on
the 7631 may be turned on. Press start to continue,

G. "CE-HAO OFF" - ; :
This request is followed by a halt so that the switch on
the 7631 may be turned off. DPress start to continue,

H.  "Selection Error, Safety Interlock Canses Restart"
(If the CE has not selected the starting address correctly,

this message is typed out and the program restarts. )
01.3 SPECIAL TADS R o |
| - There is cne special TAD for this program (Memory Loca.tion 01004.)

If this TAD is set to a 1, the verify address test will cause all
failing addresses to be read from the file and displayed on the
typewriter. This TAD is set to 1 when the program is loaded,

01.4 PROCEDURE TO FLAG-A-TRACK

4 In order to Flag-A-Track, the following procedure should be used:

A, LoadDCO1 2

B..  When the select mode request is made, enter 20000
C.  When the program begins to operate on the file (verify
. addresses), Press Inquiry Request. g



6.22.0L.0

01.4.

01.5

6. 22.02. 0
02.1

..DCOL
_-?Page 020 .

g OPERA’“’ING PROCEDURE (contmued)

PROCEDURE TO FLAC*A-TRACK (cont'd

' D.  When the request is honored, enter 8 xxx Y

Flag-A-Track option code m— ]

HA1 of track to be flagged

Flag character to be used :

E.  Press release and the program will flag the tra.ck '
selected,

F. "TRK Flgd OK" (ThlS message indicates a successful

flagging operation, the CE must now select another
option, or reselect the flagging routine, )

STANDARD OPTIONS NOT AVAILABLE IN ‘IHIS PROGRAM

Alter routine sequence - Code 8.

'OPERATING HINTS

rr1II\/JZING CONSIDERATIONS :

When operatmg in the "entlre module" mode, the program
requires rather large amounts of time, The following were
timedon a 141O w1th accelerator feature, running the entire
mcdule:

A,  Write addresses : ; 35'mim:tes>i; e £l

B. Verify addresses | . 15 minutes
C.  Analyze surface 61 minutes
D.  Write addresses and analyze surfaces 106 minutes
E. Analyze surfaces and verify addresses 67 minutes



6.22,02.0

02.2

02,3

02.4

02.5

6.22.03.0

03.1

03.2

622040

022

DCO1

 Page 020A
'OPERATING HINTS (continued)
C‘YLINDER MODE .
‘When runmng in the cylinder mode , the HAl entered must be
for the lowest track in the cylinder to be tested,
' ONE SURFACE
‘When this mode is selected, the HAI1 of the Outermost’track of
the surface to be tested is entered. If the fourth surface u
to be tested, HAI 0004 wbuld be entered. :
ENTIRE MODULE - 1 ACCESS MODE
When this mode is selected, the first HA1 in the first cy]: ~der
to be tested is entered. The program need not start at cylinder
000, it may start at any cylinder. : .
ALTER SPECIAL TAD
Use program option ‘code 2 (a.lter memory) to alter the specxal
TAD toa l or 1. Speciil TAD location is 01004.
PROGRAM STOPS
ERROR'STOPS’
None
NORMAL STOPS
Mem Loc | - Reason
04070 Wait for Format to be turned on.
06093 Wait for CE-HAO to be turned off, pTess Start,
06131 | Wait for CE-HAO to be turned on, press Start,
Test is completed, press Start to go to loader,
TYPEOUTS (Other than Reguest or Standard Typeouts)

Following the standard error message will be the eight-digit
file address being used at the time of the error. This will
be the/third line of the error message.



e
- Page .021 .

6.22.05.0 FLOW CHART

The following flow chart is designed to give a geoeral picture
of the test routine's relationship to one another, oL



Locate Rdy \' No More
Acc & MOd/ Rdy Files

Init. For L .
Chl /L

: ‘End
P } Monitor  egt
: F—_T‘ P
Position /[
Access

| Ro‘utvine'v

‘ Monitor

Write
Format

Routine,
No. 2

Monitor

No

No'

Verify / Routine
Addr No. 8

: ' : iMonitor

UpDate R
Next Iract’ File Addr

Monitor

| Next Cyiizider

S T = SNANC FSNETXIE BUNITIVEE I PR IR TIX SR N E s Y
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6.22.06.0  ROUTINE/ERROR INDEXDCOI

To locate routines and errors in the program'iisting;

- Routine Title Routine Number Error Number Page .
Position Access NO1 01 4
Write Format , NOo2 © 02 ' 45
Write EA1 8 NO3 .08 ' 47
N/A ' NO4 04, 49
e o ' ' 05 80
Analyze Surface ER . SR
Using v/ NO5 S 06 EO ) |
V ‘ ' 07 - 52
Analyze Surface = : T U N
Using | . NO6 .08 53
. | 09 54
Verify Addr ‘ Nog 10 55
Update File Addr NO9 ‘ S
Flag-A-Track N10 11 - 56
C - 12 60

8. 8
: 61
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PGLIN LABEL CPCCD  OPERAND , ) CT - ADCRS  iNSTRUCTION

1026  ema 1/C CICOST PROGRAM wse , - .
1027 #es CNE INSTRUCTION LCCP RCUTINE see o : B v RENEIRE Y.
1028 . WREN THE CE SELECTS A CNE INSTRUCTION LCCP THE 1/C INSTRUCTICN v ‘ _ , ‘
1629 . IN THIS RCUTINE IS ALTERED ANC THE LOCP IS ENTEREC.NCTE THAT THE
©1C30° .7 BRANCH CA INCUIRY INSTRUCTICN IS THE ONLY EXIT FRCH THE LCCP.
1031 - wcee BL  Z11,CeR 1/C INST BEING LLP C . 1e 01013 M %11 ocgeo R

1032 . gal gl . o 7 01023 R 01030 W

1023 . - BNQ@  PRECTL BRCK ON {NQ TO PRGCL 7 01030 J 02273 @

1624 - . 8 Lece . CCNTINLE ¥C LOCP 701037 4 01cC13

1eas K 1 01044 .

1c26 . , o .
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6.23.00.0 DCO2 RELIABILITY TEST DESCRIPTION

The program tests every available access and module on every
channel in an automatic or manual mode, The avtomatic mode
requires limited manual intervention, the manual mode requires
more extensive intervention and can not be run unattended,

The normal sequence of the program starts by testing the
Erzor Detection Ckts in the 7631. This is followed by 100
random seeks (using both accesses of the module) and verification

~ that the access arrived at the correct location. At the CE cylinder
{250) Read, Write, and Write Format are tested in 6 and 8 bit mode,
the Read-Write test being performed on each of the 40 heads, The
specific file operation; home address, full track with address,
full track without addresses, single record, and cylinder, are tested
for both read and write in the 8 bit mode. The cylinder op is tested
only when in manual mode so that its availability can be checked,
If the priority feature is available, a quick check of the seeck complete -
line is made, :

This is performed on every channel for ‘every ready 1302 Access &
Module. When all accesses have been tested, the test ends, if in .
automatic mode. If it is in manual mode, the program runs an

overlap test where fileg and tapes on any ¢hannel are overlapped. ;
When the overlap routine is completed, the test in manual mode is over,

6.23.01.0 OPERATING PROCEDURE

The standard procedures outlined in the package write-up
apply to this program, in addition the following procedures
are used to run this program. * -

01,1 SWITCH SETTINGS PREVIOUS TO RUNNING PROGRAM
a. HAO switch ON (on all 7631's to be tested)

b. . All 1302 accesses not to be tested are set inoperative,
c. All other 7631-1302 switches OFF,
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6.23.01.0 OPERATING DROCEDU’RE (contmued\

01.2 SPECIAL REQUESI‘S

a, . "Turn on Format & CE Wrt for thlS Acc & Mod" _ ‘

' CE turns on format Sw on the 1302 access & module that the
program is about to test; also turn on CE Wrt switch on the -
7631, Press Start to continue. :

b. "CYO Available" (Manual Mode Onlx) : ;
CE enters 1 if itis, 1 if it is not. (1= any other character but a..)' :

RUREE S "CE~HAO ON" . ‘ ‘ b
Ce turns on CE-HAO switch and presses start 'Ihis request is«
‘made when during the random seek test the access does not arrive
at the correct location. With the CE-HAOQO switch on, the HAl is
read Into memory and displayed on the typewriter, - ‘

d. "Addr Read OOOOOOO CE-HAO OFF™"
The CE now turns off the CE~-HAO switch and presses start to
contmue.

01.3 SPECIAL TADS

;’( I‘here\s one special TAD for this p1 ogram (memory location
01004). / ,

‘ﬁﬁs/I‘AD is set to a 1, the program will run in the manual
mode, This TAD is set tc a 1 when the program is loaded.

0l1.4 STANDARD OPTIONS |
All the standard program options are available in this program.
01.5 MANUAL MODE - | |
When running in the manual mode, all channels which have tapes,
but do not have files should have a scratch tape loaded and ready
on Drive "1", This is required for proper operation of the over-
lap test. : V '
01.6 SUMMARY “I'YPEOU’I‘

The summary typeout as descrlbed in the package wrlte-up is glven
at the end of this test. ' : o
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'6 23.02.0 OPFRATING HINTS B

0z2.1 SELECTING MANUAL MODE (Alter Spec1a.1 TAD)

I se program o_p_txon code 2 (alter memory) to alter.the special
TAD toa l or 1. Spec1a1 TAD locatzon is 01004

02.2 RELIABILITY RUN
To run the program in a reliability mode:

1. Run program in ‘automatic mode.

2. Alter TADS (select option code 3) to krepeat test.
3. Terminate program when desired (select 0pt10n code
blank]). :

02.3 ALTER ROUTINE SEQUENCE
If this program option is selected, card should be used to
insure that the format required by certain routines is avulable

when the routine is run in the altered sequence,

6.23.03.0 PROGRAM STOPS

03.1 ERROR STOPFS
None

03,2 NORMAL STOPS - Manual Mode Only

Mem Loc - | - Reason
2 07773 Wait for CE to t\xrn on CE Wrt,

and Format Switches,

05644 " Wait for CE to turn on CE-HAO
switch, press start.

05728 . " Wait for CE to turn off CE-HAO
sw1tch, ‘press start,

6.23.04.0 TYPEOUTS (Other them request or standard typeoutl)

04.1 “TST ACC x MOD x'CH x"

This teliz the CE which access and module on whzch channel is about
to be teste&.

TEST TERMMATED wiTh [MSTR. CK dddf( — ScrckssFa
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6.23.05.0 FLOW CHART . .

" The following flow chart is 'designed to give a.

general picture of L
the test routine's relationship to one another, o ‘



‘Initialize

: Vﬂ
_deate

" Ready

- Acc & Mo

~Rout
N i8

/

No / Different \ a7y Cha‘nnelg Trid

Channel

Yes

Test Files
& Tapes
Ovlpd

b

‘V

End Test

Rout
Nio

_j Monitor

a

Nil9

at)

" Rout
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Rout
N13

Monitor
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k Monitor

'Rout v
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Test Seek
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Rout
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Monitor :
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6.23.06.0 ROUTINE/ERROR INDEX DCO2

~ Page 074 e

To 1o¢ate routines and errors in the prbgram listing.

Routine Title | Routine Number  Error Number Pé.gg

Test Not Ready NO1

Test Access Busy NO2

Test FA Uct Chk NO3

© Test Parity NO4

Test Invalid Addr,  NO5
No-Rec-Found, &
Seqg. Err

Test Wrong Length  NO6 |

Rec, :

Tast Rando;n Sks NO7

Test Write Format ,
(6 Bits) ~ NO8
Test Rd/Wrt HAO

(6 Bits) NO9

| Test Wrt Format

(8 Bit) ‘N10

HAO Rd/Wrt (8 Bit) Ni1

Test TRO N13
Test TWA N14
Test SRO -N15
Test CYC . ' N16
Test Sk Complete ~  N17
Updzte Routine 'N18

Test Overlap Files N19

and Tapes -

02
04

05
06
07
08
09

10
11
12

13

14
15
16
17
01

18
19

20

21

. 22

23
24
25

26

27
28
29
30
31

32

33
- 34

35

97
98
10
100
100
102
103
108 -
104
105
1106
105
106
108
107

109

111
112

113
1156
116
116
117
119
121
122
122
123
125

126
128
131
132
132
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Page 139

6.24.00.0 76831 ELE ;CTRONIC TEST DESCRIPTION

Beginning with a reset of the machine, the program starts with -
as simple an operation as possible and builds upward to more
complex operations and tests, The program runs through 27 test
routines in either the manual or automatic mode, Although both
modes require manuat intervention, the automatic requires far
less than the manual mode, but the manual mode is a mor=
thorough test. The program uses any 1302 access and module
selected, all other access and modules are bypassed and are set
inoperative. Any 7631 available on-any channel may be tested
starting with channel 1 throuqh 4.

The program does not requlre that the home addresses be present
or correct, and data on the customer's tracks is not disturbed.

6.24.01.1 OPERATING PROCEDURE

The standard procedures outlined in the package “rrite-up apply
to this program. In addition, the following procedures are used
to run this program,

01.1 ~SWITCH SETTINGS PREVIOUS TO RUNNING PROGRAM

A, AlL1 1302 modu1 es and access are set operatlve (all channels
being tested).

B, Check control switch to reset and restart (1410 console).
0.2 SPECIAL REQUESTS |

A, "TstChlx, Enter 2 Digit Acc & Mod Addr to be used,
Enter 99 if no test on this channel®
If the CE wants the 7631 tested on the channel indicated, he
enters the access and module to be used. If the 7631 is not
to be tested, he enters 99,

B, "HAQO, CE WRT, CE-HAO, On for this Chl 7631, WRT FMT
ON for SLTD Acc & Mod, SEL MODE"
This tells the CE to turn on the switches required and requests
that the mode be selected. I the CE enters a "1" manuzal
mode is run; if a 1 is entered, automatic mode is run,
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OPERATING PROCEDURE (continued) -

b

H,

P

"COMP RESET, CHK 7631"

The CE prvésses Computer Reset, .checks the -iiighis‘an

the 7631 to insure that it is reset, and then.presses Start,

WACC TO.CYL 000" {Manual Mode only)

The CE manually sels the access on 1’%01 modu.«,e Q to
cylinder OOO Press Start. :

i f‘“@ TO CYL 11@“ (Mamal Mode onlg}

The CE manualiy sets the access to cylmder 110, Pres
Start.

"AGE TO CYL 194" {Manual”Modfe only)
The OF sets the access to cylinder 194, Press Start,
"ACC TO CYL 250"

The CE checks the access to insure it has positioned itself
properly at cylinder 250, then presses Start.

"# OF SPARE HEADS"

The CE enters the number of spars heads available for -

- writing on alternate surfaces (should enter 2, 4, or 6).

"CE-HAO OFF"

Ce turns off CE-HAQ switch and presses Start.

HEYON '

CF enters 1 if CYOafeature is available,

0F enters 1 ﬁ 7631 is a Mocidm,

SHAD & WRT FMT SWS OFFY ‘(manual modé only)

OF turns off HAO and write format switches on 7631
being tested.

.‘/yf S
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01.3

6i.4

1.5

01.6
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OPERATING PR@CEDUR... gcontlnued)

Lo ”WRZTF ENHIBIT AND HAO SWS ON" (Manual mode only)

&,

CE turns on write inhibit and HAO sthchea on 7631 be:mg
teated. : :

¥, UWRT INHIPIT OFF, .'HAO & CE—HAO SWS ON" ‘

CE turns oﬁ' write inhibit, turns on HAO and CE-HAG
switches on :631 belng tested. 2o

e f"”"‘ASS, SWS OFF* "

. When test is complete, this reminds. the CE to turn off 7631
switches before cmntmuing.

EPE @EA& TAD'S

There is one special TAD for th1s program. (memory location 01005) .
Thies TAD is set when the mode is selected; if it is set to 1, manual
meode is run, if it is set to 7 automatic mode is run, This TAD is
set to § when the program is loaded.

STANDARD OPTIONS -

Two of the standard options are not available with this program,
they are: B

A, Alter Routine Sequence - Code 3

B, One Instruction Loop - Code 5
MANUAL MODE

When running in the manual mode » the following tests are run
which re not run in the automatic mode. -

A.  Test %31 Track Reguter
R@umnes N06 N07, and N08

B, Test HAQ, Write Format, and Wnte Inhibat Sw:.tches
Routine N24 . ‘ ‘

3@%&% ¥ TYPEOUT

The swmmary of errors typeout is not avaﬂable thh tbxs progra.m.



6.24.02.0

c02.1

02.2

6.24.03.0

03.1

03,2

Dcos -

CPERATING HINTS

SELECTING MANUAL MODE (ALTER SPECIAL ‘I’AD)

i the mode selected when the prOgram is fu'st loaded must be
changed, use program option code 2 {alter memory) to change ,
Memory locatmn 01005 to a 1or : '

LOOPING ROUTINES

Cemam routines make réque sts during their operation for switch
settings. These requests must be honored for valid operation,

FROGRAM STOPS

ERROR 8TOPS

Mone

NORMAL STOPS

‘Memery Location R L ~ Reason
03567 Wait for CE to press Computéi Reset“and Start,
04685 ' Wait for CE to position ACC at cycle 000
' (manual mode only)
04829 Wait for CE to position ACC at cytle 110
. : : {manual mode only) ;

04973 Wait for CE to position ACC at cycle 194

’ {manual mode only)
05153 Wait for CE to insure ACC is at cycle 250,
07360 B Wait for CE to turn off CE~-HAO (manual mode)
.Qggé? Turn off write format and HAO sWitches

: (manua.l mode)

09070 " Turn on write inhibit and HAO awitchea
: (manual mode)

09283 Turn off write inhibit, turn on CE-HAO

09550 "~ Reset all switches



6.24.04.0

04,2

04,2

£.24.05.0
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TYPEOUTS (OTEER THAN REQUESTS AND STANDARD TYPE-
OUTS) o - o :

WPST CHOY

This tells the CE which channel is being tested.

Following the standard error message a third line of data, per-

tinent to the error, will be given with some errors. ‘This vill
be the setting of the E or B register after the file op or the file
address being used. Refer to the individual test routines for
details, : : :

FLOW CHART

The following flow chart is designed to give a .ggrie.ral picture
of the test routine's relationship to one another.

‘ ;j’@



b

o
7631's

No

Test Mach .
Reset, I/ ‘
No. op & - e

# e
w .
.-———a—-F)jxvx%it%

i
\ Test for Exkor
\ Indicatbxs -
. ON -/ o

No

Test 1/O . ‘
Tent 1/ /

‘Test Seri i
Re 6 =

xiMOd Dechde®io, 4
D v

‘ _[E/:-ﬁ Monitor

\Test Acce s;Z Rout.

‘ End Te‘kst ‘ i

\ Monitor |

B e
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" | H‘
Rout |
N ol‘s‘
-
Rout
“Ne. 6.’8 ‘
Monitqr
Test Write Ro,ut A
Format ""NQD :
! \Ménitor
Test Phas T »l
Sel& Fmf nNjo
ecoder / , k ‘
f—_—_'? Monitor
Test WDC / Rout k
Use Ovlp &
Monitor
Rout |
Niz .

. :Mmﬁg%_ ‘
> Rout ,

| 2
Detectors -

Monitor



c;)
E

‘»\ Test HAOC/ Rout
Y Oper, Upe Nl4-

-Rout.
N1is

XT@@ Flaggihg Rout
\and CE-HAOD  pN36
\ Switch s

Monitor

Test Track -
) R
With AddE o ¢

: \ Test Track

Without ,/ Rout

\ Addr

%m--—«r
Monitor
\
\\ Rout
aa .

. DCO3
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L—-———r-——'-&%? Monitor

ﬁ Monitor

: M’onit‘or o

Rout
N23

Restore F é.g’ged,

} Mounitor
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OGTETF/ERROR I'NDEX DO
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This index should be used to locate routmes a,nd errors in. the

program llstmg. ‘

Reutine Tltle

Test Control Trig & End Op

Test Stams meset
Test I/O N@m@p
Test %:& : Reg

Acc/Mod Decoders & Set Acc

Top

Hi Order Trk Reg
Hi Order Trk Reg
Hi Order Ttk Reg
Write Format

Fmt Cher Decoder &

Phase Selsc;%; Ckis

Write Disk Check
Fmt Char Decoder

Gap Deteciors

m&@ {j}j@é

VIet/Rd A1 BCD Chars -

Routme Number Error Number

- Page o

187 . -

177

. NO1 01
NOZ - - 02 162
N2t N T
NO3 - 03. 170
NO4 04 S S
’ ‘ 05 172
06 173
07 178
- NOb- 08 173
09 - 174
10 S 178
1 175
12 175
13 175
NO6 14 175
- NOT 156
NO8 16 178
~NO9 - 18 179
N10 19 180
20 182
2 1831
22 183
| 23 183
N1 25 183
26 18t
‘ : 27 186
Ni2 28 i86
29 187
ig8
Ni3 .30 188
- 31 190
32 180
33 180
N14 35 191
N5 36 - 183
| 87 195
38 - 194
39 185
195



6.24.06.0 ROUTINE/ERROR INDEX DCO3 (continued)

Routine Title

Test Flagging
Test Flag Detection
Wrt Format Normal

Test TRO

Test TWA

Test SRO

Test CYO e

Test Blk Interrupt & Release

Test Wrt Inhibit
HAQ, & Formet Sws

N16
N17
N18

N19

- N20

N21
N22

- N23

N24

41
43

44
45

- 46
47

48

49
51

52
53

b4
- 8b -
96

S s

' DCo3 ¢
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Routine Number Error Nuinber Page -

106
199
200
200
201
203
205

206

208"

209
209

213

211

212
21%
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NOTES



. 00010

TLONOELINYESNE

641 39v4

ﬂwﬂ._u&m“\

€030 -

€1010
21010
11010
01010

60010
80010

10010
90010

0070
%0010

€0010
20010
10010
06010

S¥AGY

- et e ot ot emd . ewt et b e

ol enf  wd ol

13

<]

e 63V1dS
L3N ‘B0V1dS
s e LOV1dS
v e 90V 14$
e SOV1dS
v e %0V 1dS
ve . €aV1dS
te zavids
ee MO 10vedS -
te M0 00V 1dS
SOVL WII3dS INT43D
e 1T N 21 |
e MI0 . ovi
Te WID 1ovi
Be M0 0av1
000T  9%0
ONVYIJE 00240 138V

Saviy 3INIS30

6101
8101
L1613

9101
S101

5101

€101
2101
1101

0101
6001
R201
2001
5001
€001
50601
£00%
2001

“N1194



ost 39y

L

WOIEOABLSNT  SWOOY 49
. g0’

’y

. %1010

B
W
Hy

4 00880 11%.

L3

€2z20
16010

E & 2.

$%010
BE0TO
€010
%2010
IO

Fo e P e

4307 01 3MWIINDD , 4361
98408 DNT NO HIOUE O 3133Y4d
{3

O 407 9MII8 ASNT 0/) CRRRRE § 1

H
8
bBvea
iv8
g

405

SN0V AHL HO¥S LIXI ATING 3HL SI NOILONWISNI AYINDNT N3 xwx@@m
BHE O LYHE FEONTOQIWILANT 51 4007 m$w‘mz@ mwmww&ﬁ ST INTANGY SEHE Wi
xﬁzw@mmWM@m 7% 3ME 4037 NOLAONWASNT INO v SAT371IS 53 3ML MIuM

ess SNILAOYW 4007 NOILINWISNI 3IMD ses
#o8 WYHIOUd 850210 071 ses

ONYY340 00940

4007 NOTLINYASNO IND 150010 D/)

13891




* 1vz10

$9010 £ %e210

€ 13400 2/400 0 z2Z10
$9010 £ 61210

9 w1210

8 €1210

8 21210

06620 22210 § 00710

€ 11210 22400 O 8BIT0
$9010 £ 1R1T0

€ 15400 1/400 @ 69110
$9010 £ 29110
€ 23400 0/400 0 0ST10
$9010 f €%110

#0110 8 L6110

8 9e110

8 Selto

8 vetl0

69110-9 #zit0

8 22110

: ; 8 92110
S 99520 0S110 8 %1110
- e 62110 13400 @ 20110
N E/400 ¢ 66010
165000 %5000 9 * %8010

¥ %5000 9 12070
103400 03400 0 59070
65000 64400 0 €5010

8 6%000 9

g

 NDLIONWESND
161:39vd €030

sSuoay

L B R Y R

9%010

)

¥3d0 LX3IN ANI4 05
¥3141004 109 3IONVH)
¥340 1x3N ONI4 09

% ¥V ¥314100W Si

€ vV ¥3I41004 S1

2 vV ¥3141000 S1

T v ¥3141004 Si
¥3141004 3¥0IS

¥3d40 EX3IN ONTY 09

" d0 0-1-$-1-8 I9NVH)
. ¥340 1X3N ONT4 09
“UYHY 3004-HD 3ONVIHD
8340 1X3N ONI4 09

r 3002 40 S1

3002 40 S1
3007 d0 S1
3009 d0 S1
3007 40 S1
3002 40 SI
3002 40 SI
A 3002 40 S1

99 x %M

3002 d0 3¥04S

HONE DS 41 G3IHIWV3S
N338 0714 JO IV SYH
¥3d0 40 OOV 3¥0LS
. WM ¥34 NVIS
11 3 9x1 avol

¥0aV  IY04S

Nv3S
oxX3Liex32]
NVIS

SSTOW*HYEZIND
Z132%9%722
NVIS

9XIT*EXITT

NVY3JS
9X3245%301

NVIS

AVE

1¥0eX Y

$S30024NYIIN

Z13e99%31
eX3¢l
Lx49x

9X
9X30*9X20
LX*5X36

S X

$I3W

“378

378
328

ERT

SO

S

S

3749
378
379
-399
ERT]
378

338

324

SO -

48

¥vSs
VINIS
V3
¥gs

YEZIND

Avr

130€xy

-~ NYOW

NVIS

CYiTYHD

.mzo-

SUDxbwzm IS 3HL ONI¥31I¥ ONV AYOW3IW 40 Y3Idy O3INI430 v uzmzz<um A8

ngm SU SIMACGILYINIONT T3INNVHI 3H1 04 9NI040IIV SNOTIJNYLSNT §532

~Dud N1 dVIYIAD TINNVHI NO HINVHA ONYOSHOIIDNYISNT NI-4DIVIIaNT
!w;w«»moZJequcxmomzamhusz»mz~ 0/1 v ‘SH3LTW 3NILNOY wuzh

#es INLANOY ¥ILTY. IINNVHI soe
ees WYYI0Ud 1S0210 071 voe

oz<¢u&o

00340

Y317V VINNVHI 150210 O/1

138v7

6901
8901
1901
9901

8901

%901
€901

2901

1901
0901
6501
8501
1501

- 9s01

$501
¥501
€501
2501
1501
0501
6401
‘8501

1901

9501
s%01
¥501
€901
2901
1v01
6501
6EOT
€03
2607
9£01
SEDT
$€01
€€01

RARET



R TR Y AT B TP T A sy e R S S R R M A T R P T T S AT

N  NDIPONWISNE SWaay 3 ~ ' gNvu3d0 00240 138¥3 NI19d
261 39%v¢ €020 U : ; S Y31V TINNVHD 1S0D10 0/1 _ :

L8



i ; . ;ooo,‘
91510 ¢ ol S ey . e | - seot
09410 0% e : e 20 9INHI 4601
09410 . ot . owt %o €601
6s¥10 L ey Sl B . o 2601 .
€OWI0 0§ @ 5 B 23 EWWY - 1501
govto Wl e €0v1 940 0601
20410 2 , R R e e - L sgol
 9wEl0 0 @ s B AN . e 20 ZINWI - 8g01
9%€10 ST e e D 9wl 9¥o 0 asot.
SYETO0 L AT I S S (a0 « e e B R L1}
68zlo 0§ & e 2 TWHY  ssor
68210 L TR T B . eBz1 9w . g0l
2T T A e e L © . gsol
95210 05 e £ N oA , e 23 wW3iSAS - Z801
leszlo L eszt owa 1801
; P : I R L St i osot
© SOUYD TINNVHD 3 WILSAS IHL 31¥200 . 6101
: et SR S S - 8L01
ysz10 & o gssgeol0e MID : 4ot
oszv0 T - osey 580 . $L01
. _ 3Vi11 WYUI0¥d 3N1430 S w0t
, 6v2i0 L1 SR R ©2/S3EIMILNI MA944E MO a0t
S £€210 , IR S €€2T  9¥n - S 2ot
A L | | R ot

'
@

, NOT19NUISNI  SWOaY 19 el . ;  GNYY3Id0 G040 138vY N119d
€51 3994 - €020 : B S SONYD FINNVHD 3 SAS 3INI430

L



Z5910
16910
99910
62000
¥ 0$400 01%

0$+400

99910

W
9
W
S

o

15910
02910
6 65000

x o&ooo 01%
25910

9 62000
02910

W
9
W
S

00000

0ECO0
&%S10
€LST0

9
W
S
0

4 89510
o %2510
M 10200 0L

8 16610

N

8 62000

69510
00000 01% -

i . NDEIINWISNT
S ST 3%vd . €030

L6910

;06910

€8910
91910
99910

66910

Zs910

15910

Y%910
L£910
0e910

'0z910

91910
L0910

00910

£6510
98510

GBSTO

61510
€1510
99510

6SST0
64510

85510

19810

$€G510
%2510
L1510

-~ syaov

S M~~~ g

P OO N N et e e

G- - P

I~ T O N Sy e

13

¥IM ING ANV NO HOug
: a0y 3IAVS
J9VSSIN 0L AVd3IY

; NYNLIY
a3¥IN93¥ Ald3¥ J1
HIu8

¥ ING ANV NO HIWE
YO0V 3AVS

39VSSIN IdAL

MS A743¥ NO N¥Ni
9534 40 ¥OOV 3¥0iS

'953% 47 ¥aav 3INois

150210 D1 Nu¥nL3y

! V3YV INT¥d ¥V3I1D
1T HOLINS 430 Nunl

474 LNG ANV NO HOY®
¥AANT¥4 ITIOSNID GV

¥ LN8 ANV ND HI¥E
39VSSIN IdAL
¥33v NUN13¥ 3¥04S

1347438 %3
13s  1va
. W'EZ-® - Ix3@ .
SR
ST 1 waes
§X30  dy
. sx30 8
NDJ0Y 8
 WMdON
13« 1va
WeEZ-+  TX38
> ex  was
1X30  dIM
13A743Y .~ NS
1X  ¥as
Y13 9
X was
o 3
; )
113 )
I3T1INS %3
13+ 1va
W9l-s  Tx38
0 dJd
WMd IN
13«  1vg
Wi3dAL  Tx38
L 102 4w

§31IXdAL ¥as

‘zqunx

CAdIY -

ZdAL.
1dAd
FIXdAL.

099v7

TIMS

‘36al
S3WAL

FWYY90Ud STHE NI S3oVSSIW 11V

wm»» oh amws S1 3NILNOY STHI®03NSSI $1 NOTAVHIAO ¥3IINIud 3I05N03
0vIYy v GININDIY SI ANd3IY¥ v 41°3N1LNOY SIHL OL NOTLINWLISNT HONY YE

IHL 43 Y »decuamzx- G31V307 38 AVW 39¥SS3Ia 3IHL ¥D°0II4 ViIVD

NOWHO? ¥ o#3Yd wu«wmwx V 3dAL TVIM - 3INILNOY 3JHL® zc——zw>xmbz~ VNN VI

-¥0d4 m—awngx ONV S3I9VSSaW 11V 3dAL 01 G3SN ST 3INIINDY. m-:~

LR zo——zw>¢whzn HO2 1S3ND3Y GNY. AL wee

L WY¥90Yd nmou_o 0/1 nee

- ONVY3d0 00240
- 3dAL 1S0210 O/1

130v1

A¢w~a,
€EETT
2e1
111
0Tt

S e211
82T

L2211
9211 -

8211

w2l
€211
zz1
1211

ozit

6111
8111
L
9111
S1T1
»It1
284
z1n
1t
0111,
6011
8911
011
9011
SOTT.
H011
€011
2011
1011

0011

6601

8601

U Ni194



613

9 -

0810

1 e 2
61810 1 L 813 wItv
81810 1 L IR E IR 72 §
Lo 1 ce 913 6911
91810 1 ve 23 - s13 g9l
S1810 1 ve EEREET E I Lo1t
%1810 1 te €13 9911
€1810 1 e e 213 $911
21810 1 ve R E TR T 1 §
11810 1 ve o1 €911
o110 1 ve 63 2911
60810 1 T e 83 C9mt
80810 1 te L3 o9t
10810 ¢ ve Soe3 . eSTT
90810 -1 te o s3 st
so0R10° 1 v e e3 . asm
»0810 1 s e E3 9l
€0010 1 ce oL sstt
20810 1 e 20 13 sst1
: 10810 1 le M0 evidis CLoesIn
v S 10810 ; - , 13« %0 . zsu
g ~ooslo T e T R oox3e 90 C1s1
R . o R ; N S , S . osu
e L " ess NODILVITJ1INIONI HON¥3 ONV SITHVWHNS wes D 124
S ; . ewe YOWYI ¥D4 03ISN YV 3ISIHL S3IVAVI HOWYI ees TR 12 8
88110 1 , : ; 9fzee MDA el
b | 18210 1 e 1 IRREEEE N Y 12 8
; 9010 98210 & NYIS. 1 TR S Y T2 3
18110 1 ere W3 . ey11
08L10 € eeese w E28
* 1eio 1 W z511
15610 £ OLL10 1 . , L31S5vd 6 BRI (28 8
m 1€210 82410 @ 95210 21 e B S el | 162163+ OMIUW ; R T2 8
L %610 %8%0T O 9%.10 21 , © HO¥A SSV4 AST 13S3W ISSVd*eNe  SHIIH CoeEll
-1 80120 »8%01 G %ELT0 2T . d0-DN DL ISNT ALTWOINd ¥3LW - ZJWLINOWCSNE SMIW gETT
1 %9210 9vL10 @ 22210 2% ; TIVAV ALTWOIWd 41 HI¥8 ~ 1°%921%ci%e 308 Cent
S onto 2v o , o . e e ooma o ovivao9gld
0#000 ¢ ¢or10. L S N3 X308 . GETI
 NOILONWISNI  S¥OOV 1D hR WG S : -1 ONVY3d0 00340 > LECLAN N1194d
ss1.39v4 €030 ST e  3dAL1 150210 O/1 i 8

(&




86810
15810
96810
$6810
%5810
€5810
25810
15810
06R10
65810
8%810

94810
SHR10
b S wwgt0
A €v810
o Z%810

19810
s 09810

8€810
Le810
9¢810
S€810

£€810
~2¢810
- 1€810
0£870
62810
82810
12810
92810
62810
%2810

2zeto
12810

G NDIIINYISNT  Swaov
. 9S1 39vd - ‘go3a
4 9.y PR AN

LY810

6€810°

YEBT10

€zeto0 -

1 LY 20 aviydd o012t
1 e e . 963 6021
1 ve 553 . 8021
1 v e %53 Loz1
1 e €53 9021
1 se 283 5021
1 : T e 20 163 %021
1 e : 0$3  go2t
1. ee 6%3 . zoz21l
T R 843 102t
LI e %3 - . 00zl
T ee 9%3 6511
1 e Sv3 . o gell
1 ve ¥93 1811
1IN ve €93 . 9611,
1 e Zv3 g6l
1 e 193 eel1
T Te 0%3 . g1l
1 e e 6E3 . 26T
1 . e 8€E3  1s11
1 ®e L€3 . o611
1 ve 9€3 . eBl1
1 , e e s€3 . g8ll
1 . %€3 181U
1 e e €€3 0 9art
T e C2€3 o ogell
1 e €2 8Ll
1 ce 0€3 €811
1 e e 623 z811
1 ze 823 1811
1T v e tea . oott
T e 20 923 6LYT
1 e e o 1O s23 a1t
1 ze w23 um
1 ce €23 9L
1 Te 223 SL11
I ‘ve 14 IR TR T |
1 ®e 0z3 €L
o a8 ERRIRRAN S  ONV¥3d0 00260 138v1 - NIog

3dAl 130210 0/1 -



SR L o z12n

esgto 1 g s o emes 28 m21

NOTIONMLSNT  S¥aOY 12 R SR ONV¥340 Q0240 - 138v1 N119d

ST 39vd €020 L , | 3dAl 1SO210 O/1 ; A
9) e , _

A TSR N e S bt ek :



o , . _ , 173
%6020 L 3 o ¥LINOW D01 09 ° © L3YLINOW 8 o 9wzl

o 60120 F _
7 %6000 6g000 0 2Z80ZO 2T | 2 X1 0vol CoEXex  WNW SN 173
L 10810 98%01 G o020 2% . avidisezle SMIW . vyl
15810 / %020 9 . . 378v1 ¥OW¥3 ¥v31d 963 9. . st
S00E0 B 85020 9 . _ ; 13V¥IX3 M) R Zvel
26910 65510 8 15020 1 . © S3HILIMS 3dAL WYIT) 19A743¥4 1311MS T SRR (74|
1 66520 %1010 A SE020 2V . , " MS 4007 ISNT WO3IHI . LSNId1*dD01 " : AR 174 ¢
1 86§20 101206 A €2020 2. . . INDY d0I27 ¥O4 %D3IHD  LUATI'YLINOW . M@ . dNMD I 14
zzozo 1 1 e o o  =we om0 R 11
€2020 © S1020 2 SRy A a2 @ 3ansay o Lezt
; o %1020 1 ~ oWe M3 R 1% 4 |
L b £2220 £ 10020 ¢ TYIND 50¥d 01 N¥N13Y 12984 ONE  WINI €2
s : 101 3 1 SNOLLVD0Y OL O3AOW 3V swe - %E21
sss SINILNOY 3ISIHICSINILNOY LJNUIINT 3 13S3W see €21
09810 £ 00020 I C T 3N o8 Sy zeen
00020 T . . o000z . 9®0 . . o1ean
. . g8610 1 A L W Fon oc2t
gk g ; IR ; , BN Y48
o ~ 00%ED £ OBBTIO0 L R *1INI 3INTINDY O 09 g twrs 8 B2zl
1 10810 98401 0 89eT0 21 . ; I99vi WOW¥3 . evidiseele swaw gzt
e 26810 /7 29610 9 . 13334 ONV ¥v31D fen 963 3 o ez
‘6610 86620 o 1S610 TV U 1IMINStLudY M , . szzt
. zattor wweto b . ONIZIIVILINI 3%04 00 09 . zisviva K 1SSV w2zt
7 10100 20020 0 Z€610 21 © . 20Wd LdN¥IINT IAON TOTCMINI  9MDIUW . ezt
210000 S10z0 0 0z610 2T - 3¥N03I0NO A3SIw IAOH . TUIWNSIY gmdWA zzz1
% 0€000 $2000 O 0610 2T 6T~z 93¥ ONI OVD? 0g'se - uMUN 1zt
€ 00100 S8%01 O 96810 21 . g1-z Gv0Y OL 3WVdI¥d 001'B4E ST . o ez2t
52000 ¢ 06810 9 - © 1 938 ONI NI WM 13§ - sz Ms B £ 31
66000 7 %88T0 9 = S 93y ONI 13S3¥ | £6  S? SRR 173
4 vestlo w w810 L . o . 13 ve g
. ¢ 09810 ¥ 0810 L, : SRR o ©91-s" 1828 9121
4 05210 DI% W 09810 OT o 31011 INTHd o5zt domM 3TLINT 5121
v . ; e A ss0 WYHIDYA 150310 IHL W04 INTINOY 3ZIWILIND see R AT
” NOTI9NWISNT Swaav 12 ; . ONva¥3d0 00340 138Y7 . NII9d
85T I9vd - €030 R | RO |

INILNOY 3ZIWILINI 1S0310 O/1



8Ll

02000 £ 99220 & INIINDY D1 N¥N13W Zx20 8 Leen

1 €£3000 €5120 A %5220 Z1 WM SYH ¥YHD 41 HO¥E IXIECCLINOW  MB 9121

0000 £ 19220 ¢ 3INTINDY 0L N¥L3Y 230 8 5121

Z 23000 %6220 A 6220 21 UWON ST ¥VHD 41 HOue 2%2x32'83%  NZ9 y121

0:000 ¢ 82220 INIINDY¥ D1 N¥NL3Y 2x30 9 et

2 1°000 S€zz0 A 91220 21 WWNN ST MVHD 41 HO¥E Z¢2x31%R3e  NZ8 2Lz
L 0:000 £ 60220 L INTLNOY DL N¥NL3Y Zx30° 8 1221

M 03000 91220 8 16120 21 4WDI 170¥ 41 HI¥Y 'N*2X30°83+ 3789 ; oLzt

L Z2z00 %8120 0 58120 21 NOWY ¥V31) y222l-» ~SNDIW  Z3WIAM . 6921

, 03000 82120 1 INTINOY 1X3N 01 09 Zx30 g . 8921

L %2200 88%01 G 99120 21 WOWY ¥Y3T3 yZZ'® ®  SMIW 1921

X 6E0DD H£000 O 5120 2T €X1 ovoY EX4ZX VMO 9921

E O N €s120 1 , dIN €1 1NDW 6921

. 8920 9%120 L 119u¥3 8 - wez1

L 52200 28901 O %E120 21 9534 1MOHS WOWM 13§ vzzleWe SMIW ZLINOW £921

1 aom~o;ouooo A 22120 2 13 9N1dDIT 41 NuNLIY __gad.mxwo LY TLINOW 2921

b €l220 £ 1120 L DNI NV 3¥3HL SVM 112984 NS ; 1921

X. S1120 A 80120 L 3004 1937V 11X3 13¢  vdxa [ 0921

8 %€000 9 10120 ! ¥0OV 3¥01S Zx  ¥as ¥1INOW 6521

el s o . 8521
‘ - - *NA¥ 38 0770HS INILNDY IWIIN3INDIS IXIN IHL ¥0*03193713S ST . 1621

LA ; ; 3ININDIS INTINOY ¥ILIV40INNII0 SYOUUI ANV403J0DT ONT3E ST INTiNO¥ 9521

Ch L , © 3HLSANINONT 035S3ud 37 IHL 41 33S 01 SUII4D HOLINIW 3INIINDW 131 6621
e , , S L.V 40 ON3 3HL WOWd O3IUWIINI NIHM°03193130 SVM ¥O¥H3 SNIVIS IHL w521
i . 4 , HOTHM 1Y INIOd 341 D1 %IVE SIHS-¥Wu8 ATdWIS YOLINOW ¥D¥¥3 SNIViS - gsal
v 40 35YD 341 NI®OILVIIONI ONV 03173130 N3II0 SYH ¥OU¥3 SMUVIS ¥ 2521

¥OSG31374H07 ST INTANOY 1531 A¥IAI 314V OIWILINI ST WOLINOW ML 1521

oo INILINOY OLINIW oo S 0521
wes WYYDOWd 150210 O/1 ss L - 6L

NDIIINWISNI  S¥0OY 13 aNVY3dD 00240 138V1 N119d

Cosst 39v4 €070

WOLINOW 1$02i0G 0/1



N 11520 T ; . ND 03NWNL ST MS SEIHL WMJIN - INIdNT  9TEL
66620 ¢ 11520 9 - : %S ISNT d001 NO NWAL LSNT 4 MS - dNIIND - GIET

66200 %€120 / 00520 1% T e ; 074 TWIND ¥V3TD 6bZ%2Z1INOW $3 It

7 %£000 90200 O 88520 21 EiEy 293y ONI OvDY ZX*$3074713 YN €L

Cviiews ... . . 86520 ¢ Z8%Z0 9 o ile. ... H3LINS 40D NO_NWRL L 1w 7 oms 13403 K43
66200 22120 / 12420 v © M4 THIND 31 WA 662°T1INDW 2. ©OTIEl

W 11920 4 w9vz0 L - .@ ST TN . o SO 1. Tve E  O1ET

Niovzo w usvz0 ¢ ¥IM 108 TV NIIHD Hi9T-s  1x30 o eoel

¥ 00000 04% 7V 2%%20 OF = ANOWIA ¥ILIV 0 MdI¥ . . 80E1

1 65%20 90200 0 S€%20 2% - . ¥17V 39 01 ¥O3Y 3ADW 6363074710 VIW WIWLIV LOEY

© 66200 22120 / %Z%20 11 . 013 WO IND ¥¥31D - 6S2Z*TLINOW 3 S - 90€1
1 £0010 S0200 O 21420 2% . - SQVL M3N NI 3AOW  €0DT»3073713 WIIW  SOVAWW  SOET

[t e PR €L220f SOK20 L i L 113984 C] , Y0ET
#9520 8 66€20 9 . L 3009