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Section [

INTRODUCTION

-1, GENERAL

This diagnostic checks the operation of the HP 12539B or C
Time Base Generator (hereafter refered to as the TBG). The
basic [/0 portion of the TBG, which includes the Flag and
Control circuits, will be tested. The diagnostic also aids
the operator in detecting any component that has failed,

The diagnostic will run with the optional {decade divider)
jumper in A or B position. The B position is used to reduce
the time required to check the upper four decade dividers.
Note that the HP 12539B 1BG decade divider jJumper is labeled
WIA or B while the HP 12%39C jumper is W2A or B. For the
purposes of this diagnostic, the position for the decade
divider short time will be called the B position. This will
eliminate confusion between designations in TBG models.

-2, REQUIRED HARDWARE

The following hardware is requireds:
a. An HP 2100 series computer with at least 4X of memory.

be An HP 125398 (or C) TBG with the jumper in 4 or B
position.

c. A paper tape reading device (for loading only).

d. Opticnale: a console teleprinter device for messags
reporting.

-3, REQUIRED SOFTWARE

The following software is requireds

a., Diagnostic Configurator Product No. 242¢9& used for
equipment configuration and as & consocle device driver.

Binary oblect tape  Part No. 24290-65081
Mznual Part No. 02108=-00157

b. HP 12939B/C T'ime Base Cemerator Diagnostic binary object
tape, Part No. 12539160801,

Notes The Diagnostic Serial Number (DSN) for the TBG
diagnostic, which resides in memory location 126 (octal), is
183161 (octall,

i1
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Section II
PROGRAM ORGANIZATION

2=1. ORGANIZATION

This diagnostic prograem consists of eleven tests plus a
control and initialization section. The initialization and
control section accepts the select code and options required
by the tests. The tests are called into execution by the
control section as sequential or selectable subroutines. The
following circuits (or functions’ are placed under test by
this diagnostics ‘

8. Basic 1/0 (Flag and Interrupt logic) -~ Test 00 (octal).

b. Relative time — Tests @1 through 10 (octall.

c. Error Status logic - Test 1! (octal).

~d. Time tolerance check = Test 12 (octal).

2-24 TEST CONTROL AND EXECUTION

The diagnostic outputs a title message to the console device
for cperator information and then executes the tests according
to the options selected on the Switch Register. The control
section primarily checks Switch Register bits 15, 13, and 12.

The diégnostic also keeps count of the number of passes that

"~ have been completed and will output the pass count at the
. completion of each pass (if Switch Register bit 18 is clear).

The count will be reset only if the diagnostic is restarted.

Test sections are executed one after the other in each
diagnostic pass. User selection or default will determine
which test sections will be executed. (Refer io paragraph
2-3.)

2-3. TEST SELECTION

The operator has the capabﬁlity of selecting his own tests or

"sequences of tests with the help of bit 9 in the Switch

Register. Test selections are made after the disgnoestic has
been configured and one pass has been made through the
standard sequence of tests. Parag;aph 3=5 outl‘nes test
:elections.
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2-4, MESSAGE 3T?ORTING

‘There are two types of messages output for diagnostics: error
and infermation. Error messages are used to inform the
operator when the TBG fails to respond to a given control or
sequence. Information messages are used to inform the
coperator of the progress of the diagnostic or to Instruct the

operator to perform some operations related to the function of

the unit. In the latter case, an associated halt will occur
to allow the cperator time to perform the function. The
operator must then press RUN. If a console device is used,
the printed message will be preceded by an E (error) or H
(information) and a number (in octal), The number is also
related to the halt code when a console device is not
available., Examples of error and information messages are as

followss
Example - Error with hélt

Messaget E@31 CARD FAILED TO TIME OUT
Halt Cades 102031 (octal) (T-register or Memory
, Data Register)

Example = Information with halt

Messages HO24 PRESS PRESET (EXT & INT), RUN
Halt Codes 102024 (octal)

Example = Information only

Message: H@25 BI-0 COMP
Halt Cordet None

Error messages can be suppressed by setting Switch Register
bit 11 and error halts can be suppressed by setting Switch
Register bit 14. This 1s useful when looping on a single
section that has several errors.

Information messages are suppressed by setting Switch Regisier
bit 10, ,

Operator intervention is suppressed by setting Switch Register
bit 8 ({i.e., Preset Test in BI-0)., When Switch Register bit
12 is set the tests that are selected will be repeated, and
all operator intervention will be suppressed,

e

Wage
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2-5. DIAGNOSTIC LIMITATIONS

TBG capability for receiving, passing, and denying priority
(priority string logic) is not completely checked by this

diagnostic. If the TBG does not receive priority (i.e., PRH
from the next lower select code) an error EZGi4 NO INT will
occur. To check this, remove an interface of & lower select
code and run the Basic 1/0 test. The above mentioned error
should occur. Checking the TBGYs ability to pass or deny

- priority is beyond the scope of this diagnostic.
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Section III
OPERATING PROCEDURE

3-1. LOADING AND CONFIGURING

First the Diagnostic Configurator is loaded and configured,
then this diagnostic is loaded. The Configuration section of
this diagnostic must be completed according to instructions
that follow, prior to execution. The operator is required
to input the channel (I/0 select code) of the Time Base
Generatore. All related I/0 instructions in the diagnostic
are then configured to the specified channel select

code,

3-2, [LOADING BINARY TAPES

Load the Diagnostic Configurator binary object tape. If it is
a configured version, proceed with paragraph 3-3% otherwise,
configure the program according to the HP 2008 Computer
Systems Diagnostic Configurator Reference Manual, part noc.
02100-90157. '

The operator may dump a confligured Diagnostic Configurator
binary object tape at this point using the configurator dump
routine. v

Load the TBG diagnostic binary objJect tape. At this point, a
binary tape of the combined configurator and diagnostic may be
dumped using the configurator dump routine, otherwise

a dump may be accomplished after this diagnostic is
configured. ’

3-3. CONFIGURING THE DIAGNOSTIC

If a preconfigured diagnostic binary tape was loaded; proceed
with paragraph 3-=4% otherwise, load the P-register with '
starting address 180 (cctal).

Load the Switch Register with the select code of the TBG under
test, (bits @ through 5). Press PRESET (INT/EXT) and

press RUN. The computer will run and then halt with

162074 (octal) in the Memory Data Register (MDR}. If

halt 102073 (octal) occurs the select code input was less

than or equal to 7 (octall: Correct the select code and
press RUN.
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At this point the operator may dump a copy of the conflgured -
diagnostic to peper tape. Refer to the Manual of Diagnostics
for the configurator dump routine operating instructions., If
this is done; tha operator must set the P-register equal to
2000 (octal) beiore continuing to the next section.

3-4, RUNNING THE DIAGNOSTIC

If a preconfiguraed tape was loaded or the dump routine was
used, set the P-register equal to 2390 (octal) if not, do not
modify the P-register,

Make a selection of Switch Register options according to table
3-1. At this puoint, set Switch Register bit 1| if the jumper
on the TBG is in the reduced time (B) position., If bit 12 is
set 1t causes the diagnostic to loop. Bit 13, when set, is
used to loop on a given test running at the time. Bit 15, if

set, will halt the computer at the completion of a test, After

making a selection press PRESET (INT/EXT) and press RUN, The
program will then execute the diagnostic according to the
Switch Register options. At the completion of each pass of
the diagnostic the pass count is output to the console for
operator information. If Switch Register bit 12 was not
selected the computer will halt with 182877 (octal) in the
Memory Data Register. At this point, the A-register contains
the pass count, The operator can press RUN to execute
another pass.

3-5.,  OPERATOR TEST SELECTION

The control portion of the program provides the operator with
a method to select a single test, or sequence of tests to be
run., The operator sets Switch Register bit 9 to indicate that
a selection is desired. If the computer 1s halted press

RUN. The computer will come to a halt 102075 (octal) to
indicate - ready for selection., If the dlagnostic is
running, the test in progress will be completed, then the
program will halt, After the halt, the operator may load the
A-register with the test selections., Bit @ of the A-register
represents Test 48, bit 1| represents Test 0l, and so on
through bit 10, which represents Test 12 (octal). (Refer to
table 3-2,) If the operator clears all bits of the
A-register, the standard sequence will be run, The operator
must then clear Switch Register bit 9 and press RUN. The
operator-selected test(s) will then be run. :

—

s ORI -
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Table 3~1. Switch Register Options

MEANING IF SET

BIT

‘@ Reserved

1 Jumper is in B position.

2 Reserved

3 Reserved

4 Reserved

5 ‘Reserved

6 Reserved

7 Reserver

8 Suppress tests requiring operater intervention.

9 Abort current diagnostic execution and halt (182875)3%
the user may specify a new group of tests in the A~
register. Then clear bit 9 and press RUN.

10 Suppress non—error messages.

11 Suppress error méssages°

12 Repeat all selected tests arfter diagnostic ruﬁ has
completed without halting. - Message "PASS XXXXXX" will
be output before looping unless bit I8 is set or a
teletype is not present. Also, those tests recuiring
operator intervention will be suppreased.

13 Repeat last test executed (loop on test),

14 Suppress error halts.

15 Halt (ld2@76) at the end of each tests the A—registcr

Will contain the test number in octal.

3=3




12539

- Table 3=2. Test Selection Summary :

A-REGISTER BIT IF SET WILL EXECUTE
@ Test @ BASIC I/0 ;
1 i Test | 2.1 Millisecond Rélative Time
2 Test 2 1.0 Millisecond Relative Time
3 Test 3 19 Milliseconds Relative Time
4 . Test 4 100 Milliseconds Relative Time
5 Test 5 | Second Relative Time
6 Test o 18 Seconds Relative Time
7 Test 7 190 Seconds Relative Time
8 Test 10 1000 Seconds Relative Time
9 Test 11 Logic Test |
13 Test 12 Time Tolerance Test

1l to 15 Reserved

[f user selection is not‘requested (Switch Register bit 9 1is
not set) the program will execute all tests (Tests @ through
12). '

If user selection {s requested (Switch Register bit 9 is set)
and bit 9 through 19 of the A-register are cleared, all tests
will be executed., If one or several bits of the A~register
(not including bits 11 through 15) are selected only the
appropriate tests will be executed. Bits 1! through 15 are
disregarded.

PN
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3-6. RESTARTING

The program may be restarted by seﬁting the P-register to 2000
{octal) and proceeding from paragraph 3-4, To restart and
reconfigure, proceed from paragraph 3-3.

If a trap cell halt occurs (106877 octal) the user must

determine the cause of the interrupt, or transfer of control
to the. location in the M—register, The program may need to
be relocaded to centinue. : )
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Section IV
DIAGNOSTIC PERFORMANCE

4-1, TEST DESCRIPTION

- Tests @ through 12 are described below. Refer to table 4-2
(comments on halt codes) for additional details on the
content of each test.

4-2, BASIC 1/0 TEST @
=y Note that there are seven subtests in Test @, as follows.

Subtest | ~ Checks the ability to clear, set, and
test the interrupt systam. The
following instruction combinations are
tested: :

SFC @
SFS @
SFC @
SFS 0

CLF @
CLF ©
T STF @
L7 STF @

Errors in the above sequences produce
error messages Ef0@ through EGB3 as
shown in table 4-2.

Subtest 2 = Checks the ability to clear, set and
test the TBG flag. The following
instruction combinations are testeds

SFC CH
SFS CH
'SFC CH
SFS CH

CLF CH
CLF CH
STF CH
STF CH

Errors in the above sequences producs
error messages EO@5 through EO10 as
shown in table 4-2.

Subtest 3 - Checks that the test select code does
not cause an interrupt with the fleag
and control set on the TEG and the
interrupt system off. The sequence
of instructions is shown below?
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Subtest 4 -

Subtest 5 -

STF @
STF CH
STC CH
CLF 4

The CLF @ instruction should inhibit an
interrupt from occuring. Error message
EAZ4 occurs {f CLF 9 fails.,

Checks that the flag of the TBG under
test {s not set when all other select
code flags are setl., Error message E@II
occurs If a flag is set incorrectly.

Checks the abllity of the TBG to
Interrupt, With the flag and control

‘set and the interrupt system on, the TBG

should interrupt., If the interrupt is
missing error message EZ14 occurs,

Checks that the interrupt occured where
expected., The interrupt should not

occur befcre a string of priority-
affecting instructions are executed, The
followirng instructions are use- to check
the hold off operations

STC 1

STF 1

CLC 1

CLF 1

JMP %+ ,1
DEF #*+1
JSB ®+1,1
DEF *+1
NOP

Error messages E@i2 and/or EGI5 will occur
if the hold off failed., If a second
interrupt is encountered after the _
interrupt system has been turned back on
error message E@I3 will occur.

Checks that no instruction
was missed during the interrupt (EZ26
INT EXECUTION ERROR).




Subtest 6 -

Subtest 7 -

12539

Checks that with the interrupt system

~on and the CH control and flag set,

there is no interrupt following a CLC
CH instruction. The following
sequence of instructions are useds:

STC CH
STF CH
STF @

CLC CH

If the CLC CH fafls to imhibit an
interrupt, error message E€I6 will
OCCUr .

Checks that the CLC @&

instruction inhibits interrupts when
the CH control and flag are set. The
following sequence of instructions is
used. .

CLF CH
STC CH
STF.CH.

- STF. @

CLC 2

If the CLC @ fails to inhibit an
interrupt, error message EZI7 will
occur.

Checks that the PRESET (EXTERNAL

and INTERNAL if applicable) switch(es)
on the operator pangl periorms the
following actionss

Sets the TBG flag (EXTERNAL).

Clears TBG control (EXTERNAL).

- Turns off the interrupt system

(INTERNAL) .
Clears the I/0 data lines (E:XTERNAL)e

4-3,  RELATIVE TIME TESTS 1 THROUGH 18

These tests ensure
the time allowance

go/no go tests only.

Ve’

the TBG will interrupt within twice
for the gate time selected. They are

43

] If the TBG under test doess not pass these
tests, the Logic and Tolerance tests will fail. '



Test 1* @.1 millisecond.
Test 23 1.0 millisecond,
Test 33 10 milliseconds.,
Test 43 100 milliseconds.
Test 58 | second (B, | millisecond).,
Test 63 10 seconds (B, 10 milliseconds).
Test 73 106 seconds (B, 180 milliseconds).,
Test 1@: 1000 secends (B, 1.0 second).,
An error or fallure to time out will result 1In
‘an error message E@GXX CARD FAILED TO TIME OUT
where the XX will equal 3! (octal) for Test 1
and up to 40 (octal) for Test 10. A check Is
made also to ensure that the TBG does not interrupt
immediately. This error would result in an
error message EOXX CARD INTP’D IMMEDIATELY where

the XX will equal 41 (octal) for Test 1 through
58 (octal) for Test 14,

4-4,  LOGIC TEST 11

This section checks the error status report in the
following sequence?

Checks that the Error FF is clear,
An STC CH instruction should clear the Error FF.

Allows TSG to tiﬁe'out, This sets up the !
millisecond fime out and checks that it cloes
time out,

Checks that the Error FF did not set. The Error
should not be set after the first interval,

Checks that flag was set after time out.

FF

7,

#
I

S

£,
&
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Checks that TBG does not interrupt again. Here
the interrupt is turned back on and the

computer waits one additional millisecond to insure
that the TBG will not interrupt again if it has
not. been serviced.

Checks that status shows error. The Error FF
should now be set because the TBG was not
serviced before another complete time interval
elapsed.

Checks that STC CH clears error.
Checks that OTB CH stops interrupts. The OTB

instruction should reset the counters and the
Count Enable. FF.

TIME TOLERANCE TEST 12

‘This is primarily an oscillator test using the 100
millisecond gate time. The interrupt must occur
after 98 milliseconds but before 102 milli econds.\

Erfor reportss
EG61 INT BEFORE 98 MILLISECONDS

E@62 INT AFTER 182 MILLISECONDS
E®@63 NO INTERRUPT ‘

4-5
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4-6, ERROR INFORMATION MESSAGE/HALT CODES

Tables 4=~1 anrd 4-2 summarize halt codes and messages,

Tabie 4"‘9

Halt Code Summary

HEANING

FESLS @ (CCTAL) THRU 12 (CCTAL)

182000 thru 192063

Error (E) or information (H)
messages @9 thru 63 (octal)d.

- CONTROL

162073
192074
192875
1629706

162077
186877

Selaect code Input error,
Select code input completle,
User selection request.

End of Test (A-register contains
test number),

End of diagnostic run.

Trap‘cell halt In locations
2 thru 77 {octald.

£,

\ J
S’
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Error and Information Messages and Halt Codes

HALT
CODE

PROGRAM
SECTION

MESSAGE

COMMENTS

192073

162074

102675

132076

1g2a717

136077

Config-
uration

Config-
vration

Test

Control

Test
Control

Test
Control

Test
Control

None

None

None

Norie

" PASS XXXX

None

XX

‘bit 9 being set.

170 select code entered at
configuration is invalid.
Must be greater than 7
(octal). Reenter a valid
select code and press RUN.

Select code entered during
configuration is valid.
Enter program option bits
in Switch Register and
press RUN. _

Iest selection request res—-
ulting from Switch Register
Enter the
desired group of tests to be '
executed in the A-register

" then press RUN.

End of test halt-resulting
from Switch Register bit 15
being set (A-register equals
test number’. To continue
press RUN, )

Diagnostic run complete.
(A-register value equals pass
count.,)
be changed.
press RUN,

To continue,

Halt stored in locations

2 through 77 (octal) to

trap interrupts which may
occur unexpectedly.

because of hardware
malfunctions. M-register
contains the 1/0 slot number
of interrupt. Diagnostic

-may be partially destroyed

if halt occurs. The program
may have to bes reloadeds the
problem should be corrected

- before proceeding.

Register options may.
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Table 4-2.

Error and Information Messages and Halt Codes

.4“{4';‘#5‘:5)!
SN

{Continued)
HALT PROGRAM MESSAGE COMMENTS
CODE SECTION S
Néne ~ Test START TBG Introductory message.
Control DIAGNOSTIC
None Test TEST XX Information message before
Control error message (XX equals
test number). '
Message occurs only
once within a test and is
suppressed for any sub-
sequent messages within the
same test. - ’
162098 | Test ¢ | E@@@ CLF CLF/SFC 6 combination failed.
@-SFC CLF did not clear flag or
G ERRUR SFC caused no skip with
‘ flag clear.,
pig2pst  Test € | EZ01 CLF CCLE/SES Bocombination failed.
~ @-=SFS ' CLF dtd not clear flag or
19 ERRAR SF5 caused skip Wiih 1)&9
cleadr,
lg2002 | Test 6 | E6@2 STF STF/SFC 0 combination falled,
@--SFC STF did not set flag or SFC
@ ERROR caused skip with flag set.
192003 | Test ¢ | E@@3 STF STF/SFS @ combination falled,
3=-SFS STF did not set flag or SFS
G ERRGR caused no skip with flag
Se'to ’
192084 Test 9 Fog4d CLF @ With card flag and control
DID NOT set, CLF ¢ did not turn 0%1
INHIBIT INT ingerrupt system,
102005 | Test @ | EAPS CLF CH~ | CLF/SFC CH combination
: SFC CH failed. CLF did not clear
ERROR flag or SFC caused no skip
’ with flag clear,
192096 Test @ | E@96 CLF CLF/SFS CH combinaticn
CH=SFS CH failed. CLF did not clear
ERROR flag or SFS caused skip with

flag clear.

4--8

Rl

S p———
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Table 4-2. Error and Information Messages and Halt Codes
3 (Cont inued)
HALT PROGRAM MESSAGE COMMENTS
CODE SECTION
102007 Test @ | E@B7 STF STF/SFC CH combination fail-
‘ CH-SFC CH ed. STF did not set flag :
ERROR or SFC caused skip with
. flag set.
102016 Test 0O EG1@ STF STF/SFS CH combination fail-
CH=SFS CH ed. STF did not set flag or
ERROR SFS caused no skip with flag
set.
1@2341 Test @ | E@l1 STF XX | Select code screen test
S SET CARD ™ | failed. A-register equals XX
-FLAG (octal). XX equals select
: code that. cauqed card flag
, to set.‘v
iezeiz’ Test @ |E@12 INT Interrupt occured during an
DURING HOLD 170 instruction or a JMP/JSB
OFF INSTR ~ind1rect.instruction.
182013 | Test @ |E@13 SECOND | Card interrupted a second
INT OCCURED time after initial interrupt
was processed.
102014 | Test @ |E@14 NO INT | No interrupt occured with
F | card flag and control set
and the interrupt system on.
182015 | Test @ |E@15 INT RIN | Interrupt did not occur at
ADDR ERROR - the correct location in
memory.
102016 | Test @ |E@16 CLC CH | CLC CH did not clear card
' ERROR contrel with the interrupt
system on. ,
182617 | Tést @ |EBIT CLC @ CLC @ did not clear the TBG ‘
ERROR control with the interrupt
‘ system on.
132028 Test 6 |EB20 PRESET | PRESET (EXT) did not set the
' (EXT) DID NOT | card .flag.
SET FLAG
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Table 4-2,

Error

and Information Messages and Hslt Codes
(Continued)

PROGRAM

HALT MESSAGE COMMENTS
CODE SECTION
1@2@21 Test & E@21 PRESET PRESET (INT) did not disable
{INT) DID NOT | the interrupt system,
DISABLE INTS :
102622 Test @&; E@22 PRESET PRESET (EXT) did neot clear
{EXT) DID NOT | control.
CLEAR CONTROL
132823 Test i EB23 PRESET PRESET (EXT) did not clear
(EXT) DID NOT { I/0 data lines,
CLEAR 1/0
LINES |
12024 | Test 6] HO24 PRESS Press PRESET (EXTERNAL/
PRESET (EXT & | INTERNAL) then RUN,
INT)Y, RUN ‘
dHone Test 8} He25 BI-0 Basic I/0 tests completed,
- COMP '
@a2026 fest @} E#26 INT Interrupt was ﬁct processad
: : EXECUTION correctly.
ERROR
None Tests (HO3¢ TEST XX Used to indicate where the
! thrujiIN PRCGRESS diagnostic is. XX equals the
12 test number,
182031 | Tests [EJXX CARD The gate time requested did
to ! thrulFAILED TO not interrupt within twice
142049 1 TIiME oUT the expected time.
: XX equals 31 {cctal)
for Test 1 and up to
49 (octal) for Test
i igd (octal),
192041 Tests |BEAXX CARD The TBG did not try to time
to | thru{ [NTPYD out. The interrupt came as
192059 19 IMMEDIATELY soon &s the interrupt system
‘ was tu ned on.
19205 1 Test |E@5! ERROR Check that Error FF is clear
il FF NOT RESET to start with, An STC CH
BY STC IN- instruction should reset the
STRUCTION

Error FF. .

410

.
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‘Error and Intormation Messages and Halt Codes

& Table 4-2.
al ‘ (Continued)
HALT PROGRAM MESSAGE COMMENTS
CODE | SECTION
102052 Test E@52 CARD ‘Allow IBG to time outs this
11 FAILED TO sets up the ! millisecond
TIME OUT time out and checks that it
x 7 : does time out.
1020953 Test E@53 ERROR FF | Check that Error FF did not
R SET AFTER set. The Error FF
ONLY ONE should not be set after the
GATE TIME first interval."
T w 162654 Test E@54 FLAG DID Check that flag was set
T 1 ‘NOT SET AFTER after time out. _
TIME OUT 0 E
162055 . Lest E@55 INTP4D Check that TBG does not
e AFTER FIRST interrupt again. Here the
: " TIME OUT interrupt 1is turnsd back on .
§5 and the computer waits
g another millisecond to
<: 3 insure TBG will not
L interrupt again if it has: not
, been serviced.
162056 | Test | E@56 ERROR FF Check that status shows
SRS DID NOT SET error. The Error FF should
‘ 4 AFTER TWICE | now be set because the TBG
B " THE TIME | was not serviced before
A INTERVAL another complete time
ﬁg\, : interval elapsed.
182657 Test [ES57 ERROR FF Check that STC CH clears
B! NOT RESET BY errore. '
STC INSTRUCTION
1026060 Test |EQ68 OTB IN=— Check that 0TB CH stops in-
/ t1  |STRUCTION DID | terrupts. The OIB instruct- |
NOT STOP ion should reset the count=
INTERRUPT ers and the Count Enable FF.
102861 Test [EG61 INT BEFORE | Interrupt cccurred before 98
? 1 12 98 MILLISECONDS | milliseconds, %
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Table 4-2, Ervor and Enfafm&ti@n Me&s&ggs and Halt PGO@S ‘
, {Cont inued)
HALT PROGR AM MESSAGE COMMENTS
CODE SECTICHN
120062 Test [EB62 INT AFTER Interrupt occurrad after 192
i2 g2 milliseconds .,
MILLISECONDS
162963 Test |E@G63 NO . No interrupt occurred.
12 INTERRUPT :
NOTEs Test numbers and error halt codes are in octal.! ey
. N N \\ /;//,

d=1 2




