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INTRODUCTION

BOLT is an acronys for 31000 Cn=-Line Testse 30LT is a noraal
state I/0 test orogram that determines and isclates the failure
mode of a peripheral and provides a level of <confidencze in tha
peripheral after any repairs have been madee. 30LT only
implicitly tests the I/0 controls (i.ce» if the peripheral
per formas correctly themn the control is implicitly functional).
I70 testing 1is accomplished either through pre-defined test
sections or through B80LT's Poripherat and Control  Analysis
Program (PCAP) feature which allows the operator to build and
dispatch up to six {6) descriptors to an I/0 device.

30LT is structured as a single SDL program with one executive and
a separate orocedure for each I1/0 device supported. 30LT 1is
segmentad in such a way that only the code necessary to perform a
specific function needs to be presant in memory.

The executive acts as the interface between the operator and the
test sections and handles all solicitad and unsclicited 30T
inpute. The executive schedules and executes test sectionss
builds and dispatches PCAP descriptors and displays error and
status messagese

BOLT altows only one device to be under test at a3 time. Multiple
devices may be tested at the same time Dy executing multiple
copies of BOLT.
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Part Descriptian

B1000 30LT Multiline Control Test
81000 BOLT Magnetic Tape Test
81000 BOLT Line Printer Test
31000 B0LT Card Device Test

31000 DC/AUDIT
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DEFINITIONS

Following are brief defiritions for some of the terms and phrases
used in this document.

BOLT

Acronym for B1000 On=Line Testse. Also the name of the object
code file that must be exescuted to run the executive and test
programse.

COMMAND

Any.-valid instruction that ths BOLT axecutive can parsse. Usually
entered by the operator throuagh the 00T

CONFIDENCE TEST

Any test that attempts to operate a peripheral and control in a
normal functional mannere.

CONTROL

One or more logic <cards that interface a peripheral to a
processora.

DEFAULT

Refers to test parameters or test sections that are automaticaily
used by BOLT unless otherwise specified by the gperatore

DEVICE

A peripheral connected to an I/0 interface controle.

DIAGNOSTIC TEST

Any test that uses diagnostic operation codes to attempt to
detect and isolate control errors to an interface card or
functional logic blocke.

S e T et e L e i £ S s 28 L e L o e Al i St i i ke ek R N e i
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OPERATAOR

The person tnat controls the operation of BOLT through input
commandse

OPERATOR SENSITIVE

Kefers to test sections whose default parameters may be changed
by the operator.

PCAP

Acronya for Peripheral and Control Analysis Program == a feature
of BOLT that allows the operator to build and dispatch up to six
descriptorse.

SECTION

A functionally complet2 subdivision of a test pnrocedure that may
be individually scheduled and executed by the operatore.

SYNTAX ERROR

An error in the BOLT commands entered by the operator.

TEST

Usually refers to the coamplete <collection of sections for a

. certain type of peripheral such as the Line Printer TEST. Aay

also refer to one section or a group of PCAP descriptors built by
the operator to exercise a peripherale.

UNIT

In most cases equivalent with Device. In BOLT» UNIT is a command
which is used to gain access to a device or its entire controi.
A device 1s usually selected using an MCP mnemonic such as LPA
for Line Printer A.

e B O e DR C AP APV S PO D DR 15 I X X S P PR AR S SO TN R O LU I I SRR S S S TRy NSNS Y
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DESIGN GOJALS

The following goals have ©pegen applied to the design of the
executive and test routines:

i« There is one executive wnich parses all commands and contains
the procedures that sre common to all testss The executive
and the test routines consist of one SDL programs where the
tests are Written as separate procedures that can be added to
the source file.

2. BOLT is able to bLe efficiently multi-programmed in 1233
systemse This means that the run time memery regquirements
for BCLT should never exceed 50KB.

3. The tests do not require that the system be halted or
clear/started.

4. Hhenever possibles confidence test sections are designed in 3

pottom=up fashion in which the first section saxecuted

performs the simplest operations using the least amount of

""" ~ Llogice Subsequent sections rely on previcusly verified logic
(V/ as much as possible. The optional diagnostic sections are

designed in a similar mannere.

5. All device tests use a special diagnostic communicate to the
MCPs» which inhibits the MCP from reporting errcrss retrying
0pS» or handling excz2ptions when sending the descriptor to
the devicee.

6« Program input and output messages have a minimum impact on
the 0JDT so as not to interfere with octher On-Line programs
communicating with the 0DT. Qutput is optional to the 1line
printer or 00T« BOLT is sensitive to non=sclicited 00T input
to alter program execution.

7. ALl tests insure that they do not cause dats corruption on
other peripherals that are being used by the system while a
device or interface is being tested.

3. Program error and operation messages are maintained in
separate filese. This wili allow easy alterations for
nationalistic language reguirements.
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COMMAND SYNTAX

BOLT commands may bhe entered in upper case or lower case (lowuer
case commands are converted to upper case oy the MCP). Blanks or
commas may be used to separate statement componentsa. The number
of blanks and commas is not significante. Only the first three
letters of any command are significant for each identifier. More
Letters may be entered for claritye.

If a syntax error 1is encountered during the scanning of a

statement, a short error message will appear on the 0DT. The
input Lline wup to thae point of error will be displayed to help
isolate the syntax errore. The remainder of the unscanned 1input

is discardede. ALl commands parsed correctly up to the point of
error are executed befores the error message is displayed.

Numbers may be 2ntered in either decimal or hexadecimale An at
sign "a" preceding and following a number denotes a hexadecimal
valuee This is the case for numbers displayed on the 0DT and
numbers entered by the operators.

It is wvalid to transmit a blank character to the test programe.
This will cause the program to suspend execution of the current
section (if one 1s being executed) and wait for a G0 command.
Entering a blank is a quick way fo cause a test to pause and
accept new parameterse.

axat NOTE seeas

Bolt parses and executes commands until a GJ» SEND» Logical Op
(NRITE» I£5T» etcd)s E£XIT» . CLEAR or RESTART command is entered.

Any input  following one of these coamands on the same line will
be ignored by BOLY. For example:

<job #> AX UNIT MTA? SEC 1, 27G05SEC 3, 45G0
would be incofrect.” The correct entry would be:

<job #> AX UNI?}MTA; SEC 1» 23G0

(wait until section 2 completes)

<job #> AX SEC 3» 43GO

e R L O T R AN B b e S A L D Tt e R e b T e 0 T T A A3 bt S ALl ik b i o § b e 28 L e S 34
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>eemecemmmmecsceccescecas (COMHAND> ==memmccsmceaccececcacaeeea>y

,<------- H

COMMAND

>meeemmm—m—mmamm—a———a=
1 - -
‘ - -
I -
l--—
! - - -
! - - -
’---
l - -
l---
1---
p-—-
'—--
1=-=
,---
l ew-
!---
’-g-
l-—-
l--o
i---
‘---
===
l---
‘-q-
==~
‘---
i---
‘ - -
‘---
'---

1

<ADDRESS> ===we==esemccececeescccceee=s>y

CALPHA> ======ece==>]
<B0J> ==m=====ec==>}
<SYE> =emmmmcamaca>]
SCHAIN> ==e==e=ee=>|
<CLEAR> ==========>]
<COMPARE> ========>]
SCYCLED> =======e==>]
<DATA> =======ce==>]
<DELAY> ==========3]
<DISPLAY> ========>]
<ELOG> ===========>]
<EXIT> ======e==ee=>]
<G0> ====eecmcse==>]
CHALT> =m==e=cec=c>y
CHEX> ===m==emccmes>]
SLENGTH> =========>]
SLINK> ======cca==>]
<LOCK> ===========>]
<MAXIMUM> =====e==>]
<0DT> ====m====a==>]
<OP> =====cccceeaa>]
<PRINTER> ==m=====>]
<RECORDS> ========>|
SREPEAT> =========>]
<RESTART> =====w==>]
CRETRY> ==========>]
<SECTIQN> ========>}
<SEND> =======ce==>]
<TEACH> ==========>}
<TRACE> ==========>}
CUNIT> ======ceaac=>y
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ADDRESS=========== "* === <2-EBCDIC=characters> === 7 <==ss=cc=e=a>y

MULTILINE DEVICES ONLY

The ADDRESS command scans off the two EBCDIC characters enclosed
in guotes and stores them in a variable called TERMINAL_ADDRESS
which is used by predefined datacomm tests to determine which
terminal to selecte.

Examples: ADDRESS =D2" The next ~data comm test that
requires a terminal  address will
use "D27.

ADD ™93" Use "D3™ for terminal addresse.
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1 1
i - 1
| === UFF ——->]

The ALPHA command permits data to be displayed 1in EBCDIC

(character) formate

If this option is set when data is being displayed» the data will:

be displayed in EBCDIC formats

This command is independent of the ng commanda.

It should be noted that this command does not display the datae.
It only controls the format of the data when it is displayede.

If ALPHA is entered without the modifiers QN or (QFEF the option

will be set one
Default values: OFF

Exampless ALP OFF

ALPHA

Data will not be displayed in
: EBCDIC formate. :

Data will be displayed in EBCDIC
formate
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--- i 1

=== QN =========>]
1 -- 1
=== OFF ========>]

The BQJ command causes ™3eginning of Job™ and "Ending of Job"”
messages to be displayed at the start and end of ali selected
test sectionse

1f 80J is entered without the modifiers QN or QJFEFE the option will
be set on.

This command is useful when minimum number of disptay messages
are desired while REPEAT is on.

Default value: ON

Examples: 30J OFF BOJ and EOJJ messages will not be
displayed.
BOJ . 33J and E0J messages wWill be

displayed.
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The BYE command causes 30LT to terminate. The program will go to
"END OF JOB8™» then be removed from the MCP job mixe If there is
any device currently in use by B0OLT then an attempt is made to
restore the device back to its normal operating condition and
release it back to MCP controtle. If the attempt fails then an
error message is displayed telling why and the BYE command will
have no effecte Otherwise»r BOLT will go to EOJ as intendede

Exanmple: BYE
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CHAIN ====cemccaccccaase= (NYMBERD> ==w=eccccccnmcccccacaccsccaanaa)
ERINTER DEVICES ONLY
The GHAIN command is for use with the On=Line Printer Test oniy.
To run some Printer Test Sections a default data pattern must
first have been selectede. Same Printers aid in the selection of
this default data by providing a chain id in the result status
field of a Test ope If the Line Printer Test cannot determsine
the proper data pattern to select from information returned by
the Test ops» the BOLT operator will be asked to select and enter
a chain ids.
This command may also be used to override the data pattern
selected by the Line Printer Teste. Such an action would be
necessary when the Test has made a w«rong assumption about the
chain id returned by a Test op.
When asked to select and enter a chain id» the operator will be
shown a List of chain ids to select frome. The chain id entered
must be one from that liste At presgnts the Line Printer Test
supports the following character setse.
1 = 16 CHARACTER EBCDRIC
2 = 18 CHARACTER EBCDIC
3 = 48 CHARACTER EBCDIC
4 = 48 CHARACTER FORTRAN {Standard)
S = 48 CHARACTER FORTRAN (Non=Standard)
6 = 483 CHARACTER 8500
7 = 43 CHARACTER RPG
8 = 64 CHARACTER EBCDIC OR BCL
9 = 72 CHARACTER EBCDIC
10 = 72 CHARACTER ASCII -
11 = 72 CHARACTER ALPHABETIZED
12 = 72 CHARACTER NUMBERIZED
13 = 96 CHARACTER EBCDIC
14 = 144 CHARACTER THIALAND
Exampless CHAIN 1 Setect the E8CDIC 16 character saet.

- CHAIN 13 - Select the EBCDIC 96 character sete.

#

e ki
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CLEAR=====cecemcccecccccccemcec e ecmceccecccmcemccammaccacan=)}]

The CLEAR command causes the test section that is currently
executing to be terminateds The test program will return to the
idle state.

All options and variables will be reset to their default valuese.
Any remaining test sections Will not bDe executede. The unit
selected to be tested will not be changed» but its default
section list will be relgadede.

Example: CLEAR

stk NOTE seas

Any input following this command on the samz line will be ignored

by B80OLT. ‘

e e A e G e e T T T T L I
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COMPARE======== <PQINT> ======< CPQINT> ======<cocmcemcoccoaaaos>y

The LQMPASE command causes DATA areas of PCAP descriptors to ba
comparede.

The contents of the DATA area designated by the first <PQINTI>
value is compared with that of the DATA area designated by the
second £PQINTI> value. The number of bytes compared are specified
by the LENGTH value for the second (standard) descriptor data
areae. :

If the HEX option is set» the data will be compared in four bit
quantities and the decimal position of the first "hex digit™ 1is
displayed at the beginning cof each line in parenthesise. If the
ALPHA option is set» the data wildi be compared 1in eight bit
quantities and the decimal position of the first "character™ is
displayed at the beginning of 2ach line in parenthesise If both
the ALPHA and HEX are selected the data will D2 compared in four
bit quantitiese.

If the QDI option is set then 46 <characters of TEXPECTED™ and
"0BSERVED" data will be displayed to the ODT beginning at the
character Doundary of the data in error.. If the PRINIER option
is set then the entire data buffer is displayed to the printer.

Compare errors are marked with asterisks {(*) on the line titled

"ERRCRS™ for each ALPHA character or HEX digit in errore.

Example: COM I41 21 The contaents of DATA [41 - will be
‘ : comparad wWith that of DATA [21]
for LENGTH 141 bytese.

 COMPARE EXAMPLE. THIS IS A COMPARE EXAMPLE.
BOMPARE ECAMPLE. THIS IS A BOMPARE ECAMPLE.

& ® 4 ]

EXPECTED (00011)
OBSERVED
ERRORS

" s 0

S
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CYCLE===m=m=mmem o ccedeocccccccecceaccccmeaeecceceecescseaaa)
--- i 1

=== QN ===e=====>|

1 -- o

=== OFF ========>]

The sequence of sections specified in the SELTION command will be
continuously repeated if the CYCLE command is sete.

If CYCLE is either followed by JQN or not followed by a modifiers
the selected sequence of sections will be repeated until a
BESYTARY » EXIT » CLEAR » BYE or CYCLE OFF statement is entered.

Default values: OFF

Example: CYCLE OFF Execute the sequence of sections
once or stop the cycle process.

CYCLE Execute the sequence of sections
until a STOP», RESTART, CYCLE OFF
or BYE command is enterede.

The - following two examples illustrate the difference b2tween the
LYCLE and REPEAT commandse '

REPEATY 337 SECTION 1235 will cause sections to be executed in the
following order: 1,1,15353»3.

LCYCLE ON7 SECTION 1537 will cause sections to be executed in the
following orders 15351»3s1523515350anee
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DATA----_------——--6-----—--------n--------n--—o—-----)>

== <POINT> ==>}

e e L e e e L bt L L L L LR L ¥ |
1o ro
I §=== <DATA GROUP> ======e-=cmccacacmaa>] |
r 1 i © l== & <NUMBER> ==->1 |
P td
] |
1 |

J======= PATTERN ===========c= INUNBER> ======3]

1 , - 1
'----_-- RANDG“ ------—o--—----a-—------------)'

The DAJA command is used to selesct data patterns to be used Dy a
test section or by a PCAP descriptor.

The <PJINT> modifier 1is wused to indicate that this command

applies to a specific PCAP descriptor. If <PQINI> is not used
= then the data 1is wused by the current test section if it is
(;) sensitive to that parametere.

If DATA is not fol{oued By a data group or modifing wWords ths
data area is filled with hex zeros.

If fewer bytes of data are entered than the data area can
contains . the test program will fill the remainder of the data
area with a repeating pattern of the data that Wwas entered.

Data may be entered in hexadecimal, character data» or constant
data groupse The data groups will be concatenated and stored as
a single data string.  If a data group is followed by an asterisk
and a numbers the data group will be entered into the data string
the designated number of timese. Hexadecsmal data must be entered
in groups of six hex d:g:ts or less.

Bnly the amount of data specified by the LENGIH command will be

usede The PCAP data buffers have a maxinmum size of 1024 bytes
eache. Test section data is entered using the DATA command wWith
no <PJINT> modifier. In this <case the data entered by tha

operator is stored in a 1024 byte buffer called DATA_ARRAY. 1If a
test section 1is data sensitiver then the section will copy the
data from DATA_ARRAY into its own test buffer before the section
is begun. : '

kwj o :. : ’  i:j  S ]5 f  ;, ) B . S

U S o
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For examplesrs the following commands would cause the data array to
be filled as showne DATA 3233,3A33»"F";

Data array = 323A3C623ABCH623ABCOececsseseceal3AB]

If the modifier RANDOM is used then the selected data buffer will
be filled with a repeating 256 byte psuedo=random hex stringe.

The data buffers may be filled with a repeating copy of a
predefined data pattern by entering the PATTERN modifier followed
by the desired pattern numbDere. The following patterns are
supported by BOLT:

PATTERN & = EBCDIC sixteen character set
PATTERN S = EBCDIC forty=eight character set
PATTERN 6 = EBCDIC sixty-four character set
PATTERN 7 = EBCDIC seventy=two character set
PATTERN 8 = EBCDIC ninty=six character set
PATTERN 9 = FORTRAN forty=eight character set
PATTERN 10 = B500 forty-eight character set
PATTERN 11 - RPG forty=eight character set
PATTERN 13 = 0 to 255 incremented by 1

All other pattern numbers are invalid and will return an error
message if enterede.

The following data constants are supported by BOLT and their use
in the DATA command will cause the corresponding EBCDIC code to
be stored in the DATA array:

£0T NUL  SOH STX ETX FSL
3L . ENQ ACK BEL NAK LF
POL SEL FF CR ESC DEL
DLE SU8  CAN ©  EM  ETB oct

DC2 DC3  DC4

ST L LT e Tl L L e b e gl e e D s e e T T e S L
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Default value: DATA

Examples: DATA
DATA

DATA

DATA

DATA

CATA

DATA

[11

£51 3123

RANIOH

{01 PAT &

COMPANY CONFIDENTIAL
B1000 30LT EXECUTIVEL
P.S. 22238 3543(A)

Tne default data will b2 used for
the next test section rune.

The DATA array for PCAP descriptor
[1) is filled with hex zerose.

The DATA array for PCAP descriptor
{51 1is filled «with a repeating
pattern of 3123.

333, X" * 3, TS™

" The DATA array for the next test

section will ba filied with the
repeating pattern QA3ETETETFS53.

The test section data array will
be filled with a pseudo=-randonm
data pattern.

The DATA array for PCAP descriptor
{01 will data pattern four.

SGH "D2% STX "TEST™ DC1 ETX

Build a standard select message
in the DATA array for use in
datacomm testinge.
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DELAY=====emmccaceccccccececaccocacna——- e L L L LD SEELEEY:
- ! |

=== <NUM3ER> ===>]

The DELAY command <caus2s most I0's to delay <NUMBER> * 0.1
saconds before checking for a timeout condition. <NUM3EIR> may be
specified 1in decimal or hex and repraesents increments of ons2
tenth of a second.

If DELAY is entered with no parameter then it 1is reset to its
default vatue of 100 (i.2e 10 seconds)e.

Any test section may override the default or cperator specified
delay value for a particular I3» but 1t wWwill be immediately
restored when the I8 is finished.

Default vatue: 100 (10 sa2conds)

Minimum value: 1 (0.1 saconds)

Maximum vatue: 3,000 (5 minutes)

Exampless DELAY 500 Set timeout delay value to
50 seconds.

DELAY Restorza timeout delay to default
of 10 secondse.

R T R R L T S T e T R R TR RN T IR D :
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DISPLAY======= DATA ===-=ce--emeeeccmcceeeecaaeececcacacaaanaa)y
--- | ==- ! o

i 1== <PCINT> ==1 |

! i

=== DESCRIPTOR =========- -=——=>

i --- 1 1o

! 1= <POINT> ==1 |

=== OPTIONS ========ce=cecaes>]

| - !
=== SECTION ==========c=aaa==>]
| - !
=== SYSTEM ===e==ceccmmaaaaaa)]
1 =-- 1
l_-- UNIT --------------------)l

The DISPLAY DESCRIPIQR command displays the PCAP descriptor
specified by the indexe If no index is provided then it displays
the TEST_DESC currently being used by the test section.

In the example shown belows the LINK field displays the index»
f{#1» of the descriptor linked to. A valus of =0003001 indicates
no Link is made. The LENGTH field is the number of bytes in HEX
{DECIMAL) specified by the LENGTH and DATA commands ((B3_FIELD -
A_FIELD)/8). For example:

S3AX DISP DESC fQ1
DESCRIPTOR 0O

aps 400001 A_FIELD: - 009BOF RESULT: 300030
LINK: =0000001 S_FIELD: O0OA3DF XRSLT1: 0000C000
PRT/CH: 7C C_FIELD: 000000 XRSLTY2: 00000000

LENGTH: 000100 (C0025S6)

The DISPLAY JPTIONS command displays the current state of all of
the operator selectable commands which can be turned ON or QFF or
can be assigned a numerical value. Numerical values are
displayed in decinatle.

In the example below TEST STATUS indicates uwhether a test section
has been halted before completion with ACTIVE, while IDLE

indicates that no section is runninge.

SECTION NUMBER is the current section running or the next section
to be rune REPEAT VALUE 15 the value selected using the REPEAT
commande. REPEAT COUNT is set to REPEAT vatlue and decremented
once each time through a repeat loop. REPEAT COUNT therefore

indicates the number of time left to repeat before completione.

B e e AT : I A AT st T T T Ve T T T - -
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O
Kv) RETRY VALUE is set by the RIZIRY command. NUMBER OF RECORDS s

set by the RECURIS command.

SECTION ERRORS 1is the nunmber of errors racorded for the most
recent section. UNIT E£RROR COUAT is the total number of errors
accumulated for all sections run on that unite. MAXIMUM UNIT
ERRORS is set Dy the MAXIMUM command and indicates the total UNIT

error count for which the test will terminate.

DATA LENGTH is set by the LENGIH command and will read "DEFAULT"
when a new unit is selected or a CLEAR or LEN ccamand is entered.
This informs the test sactions to use predefined default lLengthse.
If the operator specifies a value using the LENGIH command then
the specified value will be dispilayed as DATA LENGTH and if a
test section is "operator sensitive™ then the new 1length value
will be used.

DELAY TIMEQUY is set by the DELAY coamamand and specifies the
amount of time in tenths of seconds that BOLT will wait befora
reporting soft timeouts on all I0'se.

TERMINAL ADDRESS 1is set by the ADDRESS command. TRANSMISSION
number is set 0oy the XMN commande. These variables are used by
) the MULTILINE.

(:) TEST SECTION DATA will display DEFAULT if a UNIT» CLEZAR» RESTART
or DATA command is entered which means the test section will  use
a predefined default data patterne If the operator specifies a
value for the DATA command» then the message “USER SPECIFIELD”
Wwill be displayed in this field and those test sections that are
"operator sensitive™ to data Wwill use the new datae. Ffollowing is
an example of the input and output for the DISPLAY OPTIGNS

command:
17AXDATA 31433LEN 167RECORDS 4;DISP OPT

30LT OPTIONS

TEST STATUSZeeeess IDLE | ADAPTER SELECTEDz... NO

UNIT SELECTEDZaeee MTA CONTROL SELECTEDz..e YES
SECTION NUMBER:z ... 012 NUMBER OF RECORDS:.. 00000004

REPEAT VALUEZ eesee (00020 DATA LENGTHZ eeeesess 000C0215
REPEAT COUNTS.eees 000000 TEST SECTION DATAz.. USER SPECIFIED
RETRY VALUEZaeeeee 000004 DELAY TIMEQUT2eeeses 2000100

UNIT ERROR COUNT:. 000000 MAXIMUM UNIT ERRORS: 0000000
SECTION ERRORS:... 000000 TRANSMISSION NUMBER:

TERMINAL ADDRESS:.

= |  BOOLEAN OPTIONS: R
(w) | DISPLAYS 00T =1 PRT =1 B0J =0 HEX =0  ALPH =1
ERROR:  LOCK=1 ELOG=1 HAL ERR=0 |
TRACE:  BUF =0 DESC=0 AUDIT=0

OTHER: “ - CYCL=1 HALT(I/0)=1
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The DISPLAY DATA command wiil disolay the contents of the data
array for the PCAP descriptor selected by <28INI>. If <20INI> is
not provided, then the dsta area of th2 current test section will
be displayed. If the ODT option is set the first 256 bytes of
the buffer will t2 displayed to the UDT. If the PRINTEZER option
is set then the entire data buffer 1s dispolsayed to the printar.
If the HEX option is set then the buffer will e displayed 1in
hexadecimale If the ALPHA option is set then the buffer will be
displayed in ALPHA.

The DISPLAY SECTION command will display the current section
liste

The DISPLAY SYSTEM command will display a Llist of davices
connectad to the system» along with ports channel and  unit
informatione

The DISPLAY UNIT command will display the device that has been
selected to to be tested by ameans of the UNII command.

Exampless DIS JPTIONS Tha state of ali of the operator
salectsble opticens will he
displayed.

DISPLAY DATA Thé contents of the test section
data array will be displayed for
LENGTH bytese
DISPLAY SYS The list of devices recognized by
' the MCP will De displayed.
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ELQG=======mmmeececemeeccccecsecmaaaaena- REEEEL L memmmmeee—eaa>y
- - . ’ l

1 -- !

The ELDOG command causes error messages to be stored on the systenm
disk in the SYSTEM/EL0G file under "OPERATOR MESSAGES™. Any
resuit descriptors with exceptions will also be logged under the
appropriate device. An error report may be obtained by
per forming an E£I command to the #CP.

the option

If ELQG 15 entered without the modifiers ON or QFF

Wwill be set one

Default vatue: {FF

Examples: EL 3G Error messagaes wiltl be routed to
thne SYSTEM/ZLOG filee

ELO ON Error messages will be routed to
the SYSTEM/ELOG filea
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EXIT===m==== m==e== SECTIQN ====m===-emcmcccececacccceacc—aaaaoaasy

--- | =-- i

== TEST ====>]

The EXIT command causes the section or list of sections (test)
that are currently executing to be terminatad. The wvalues of
options and variables will be unchangede.

If EXI] SEC is entereds then the section currently executing will
be terminated and control will pass to the next scheduled
section.

If EXI TES is entared» then the current sections, as well as all
scheduted sections will te terminated. BOLT will go to the IDLE
state and wait for operator instructionse.

If a GJ command is entered after an EXIT IEST command has been
per formad, the next section to bDe executed will be the first
entry in the section liste.

This command has no effect if test sections are not currently
Deing executede.

Examples ‘ EXIT SEC Terminate section currently
executing and <continue wWith next
schaeduled section.

EXIT TEST Terminate all scheduled sections
and go to the IDLE statee.

ET 2 X ﬁgtE EE X

Any input following this command on the same line will be ignored
by 30LT. .
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The G command causes the initiation of the selected sequence of
test sectionss or the continuation of a test saction sequence
that was interrupted by operator intervention or a HALT command.

The UNIT and SECTION commands are used ta build a list of test

_sections to be executede. The GJ command starts the execution of

the selected sectionse.

If a3 UNII or SECTION command had been entered before the 53
commands the execution will begin with the first section in the
section List.

Examples G0

xxxa NOTE 2xz=x

Any input following this command on the same ltine will be ignored
by B0LT.
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;
N

HALT=====eecmceecmeceecceeecceeceecceemeececcacccecacocccneaa)

--- I 1 I 1
=== ERROR ===>1 === QN ====>{

- - , - ‘

l=== QFF ===>j

The HALY command causes the program to wait for a GQ command
after each error check routine and/or I/0 descriptor list has
compietede.

The HALY ERRQR command causes the program to wait for a GO
command after each I/0 descriptor list has completeds or error
check routine if an error condition existse

doth options can not be selected at the same time. If one 1is
selected» the other is automatically turned off. If HALT or HALT
ERRQOR are entered without the modifiers QN or QFFE the options
will oe set one.

Default values: QFF

(j‘\ Examples: HALT BOLT will g0 to an idle state
S _ _ after each 1/0 descriptor and wait
for operator inpute.
HALT ERR ON BOLT will go to an 1idle state
- after error and wait for operator
inpute
HALT OFF No tlonger halt after each 1I/0

descriptor is issued.

Sl TR W B S i R L R e e e e S A S e i
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=== QN ====>]

I -- 1

=== QOFF ===>]

The HEX command permits data to be displayed in hexadecimal
formate

If this option is set when data is being displayeds the data will
be displayed in hexadecimal formate.

This command is independent of the ALPHA commands which can cause
data to be displayed in alphabetic formate.

It should be noted that this command does not display the datae.
it only cantrols the format of the data when it is displayed.

If HEX is entered without the modifiers ON or OFF the opticn will
be set one.

Default value: gN

Exémples: HEX DFF . Data. will not be displayed 1in
hexadecimal formate.

HEX Data will be displayed 1in hexa-
decimal formate.

N
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LENGTH======mmeeeceaccecececaccceeceecceecsescesccseacecae—aa)}

=== ! | i i
| == <POINT> ==>| === <NUMBER> ==->1

The LENGIH command s used to select the length of the data
buffer to be reads written» disptayeds or compared for PCAP
descriptors or test sectionse.

If LENGIH is not followed Dy a number» the test program will use
a default value for the data lengthe If LENGIH is followed by a
value then those test sections that are "operator sensitive®” to
Llength Wwill use the new value specified. Sections not sensitive
to that parameter will not be affacted.

The <PQINI> is used to indicate that this command applies to a
specific PCAP descriptor. If <PQINT> is not used» then LLNGTH
refers to the data being used by the current test sections

The value of LENGTH for test sections can be displayed using the
DISPLAY (QPIIONS <command. The value of LENGTH for a PCAP
\ descriptor can be displayed using thes DISPLAY DESC [#] command.

<::‘ Default value: Device dependent

P

Minimum value: Device dependent
Maximum vaiue: Device dependent

Examples: LENGTH 100 The test section data array length
will be 100 bytese.

LEN A default value will be used as
the Llength of the test section
data arrays

I, . LEN [11 3303  The data array length will be 43
" bytes for PCAP descriptor [11. .
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-—- | I

=== <POINT> ===>1
The LINK command is used to link PCAP descriptors into a <chain.
The linking sequence 1is specified by a series of at least two
<PQINTI> modifiers.

If LINK is entered without any modifierss the link field of each

- PCAP I/0 descriptor 1is set to null.

If LINK is followed by a single <POINT> modifier» only the Llink
field in the designated PCAP descriptor will be set to null.

Each PCAP descriptor has only one link field» s0 a command such
as LINK £21 1] £2] 1£0] would be unclear. BOLY does not know if
the tink snould be made from descriptor 2 to 1 or from 2 to O
BOLT would store only the 2 to 9 linke

Circularty linked ops such as LINK [01 113 [0 are not éilowed.
A check for circularly linked ops is done in the SEND command
just before the ops are dispatchede.

Exampless LINK [21 [31 Create a link from PCAP descriptor

2 to PCAP descriptor 3.

LINK [51] Break the link from PCAP descriptor
Se

LINK Break the links of all the PCAP

descriptorse.
LINK £31 £01 £21 €11

Create the following links between
the indicated PCAP descriptors:
3 to 0 O to 25 2 to 1.
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e e e b L L
--- 1 !

=== QN ====>]
1 -- !
1=== OFF ===>]

The LQCK command causes a loop to be set up from the beginning of
a test section until thes first error is detected. This Loop wili
be repeated continuously until LJCK is reset» or the EXIT» CLEAR
or RESTART command is enterede.

Jnce an error is detectads it need not be present for the test
section to remain in the loope. Additicnal errors that may cccur
after the LOCX loop has begun will not change the L3CLKX conditione.

This command is wuseful 1in Llogcating and scoping intermittent
errorse.

If LOCK is entered wWwithout the modifiers N or JFFE the option
will be set on.

Default values OFF

Examples: LOCK Thé sequence of operations which
gccurred befaore an error wWas
detected will be continuously

repeated.

LOCK OFF The test section Will <continue
with the next succeeding operation

even if an error is detectede.

e i e A LA e LS e e
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SLOGICAL OP>=======memeecoeceemcaccccceccccccceceeceo—eane—a>y

Logical ops are two or three Letter immediate action PCAP
commands that cause a predefined op to be sent out to the
selected unit. BOLT builds thes2 ops in DESC [01. DATA {01 and
LENGTH [0] may be specified by the operator if required. The
result of the Logical command may be displayed by entering DISP
DESC 1[01]. The REPEAI and RLIRY options apply to Logical PCAP
commands in the same manner as physical PCAP commandse

BOLT verifies that the Leogical command entered is valid for the
device selacted. Following are the lists of commands supported
for each device:

TAPE
WHRI = Hrite AR = Read Reverse
REA = Read SE = Space forward to EOF
REW = Rewind TES = Test
UNL = Unload WT¥4 = WUrite Tape Mark
SPA = Space TNR = Test Not Ready
8S = Backspace TR = Test Ready
3SE = Backspace to EOF EFRA = Erasse
PRINTER CARD DEVICE MULTILINE
TES = Test TES = Test TES = Test
WRI = HWrite REA = Read STQO = Stop
FFD = Form Feed » ~ HKRI = HWrite DSC = Disconnect
SKI = Skip one line 9RE = Break

For more information concerning the use of Logical commands»
refer to the B3LT product specification for the device being
tested.

saxx NOTE a2sas

Any inpdt foilowihgwa Logical PCAP command on the same tine witl
be ignored by BOLT.
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MAXIMUH--------------------------a-------------c----—-----o----);

| === <NUMBER> ===>]
The MAXIMUM command permits the operator tc set a limit on the

number of errors that may occur on a singlezs unit before testing
if forced to terminate on that unite.

If MAXIMUM is set to zeros the program will not check the number
of errorse.

If MAXIMUM is entared without a number, it it assigned a valus of
Zero-

Default value: @
Minimum value: 0
Maximum value: 8388607

Examples: HAXIMUMY O There is no limit on the number of
errors which a unit may receivee.

MAX 1 ~ Once an error is detected during
the testing of a units, the testing
of that unit is terminated.

MAX 200 " Once the number cf errors detected
on a single unit reaches 200, that
unit will no Llonger ‘be tested.
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R L e e Y
--- 1 |

1=== QN ====>]

1 -- '

f=== QFF ===>I]

Both the (DT and PRINIER commands provide a means of selecting
the destination of output messages from the test programe

If gDY is selecteds» output messages will be displayed upon the
00T

If both GCI and PRINIER are offs output messages will not be
displayede. Howevers the test program wWill display ACCEPT
messages on the 30T when it requires information to be 2ntered Dy
the operatore.

In some cases messages displayed on the ODT witl be —condenssad
versions of those displayad on th2 line printers

If 0BT is enterad without the modifiers ON or OFF the option will
be set ona .

Dafault value: 0N

Examples:s 00T ON ‘ Display output messages on the
GDT. N
gDT OFF , Only messages necessary for B0LT
operation will be displayed upon
the 0DT.

WL e AR et
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GP----—------- <PDINI> T W W e WA - - e s o -—---u-—)#

| === <NUMBER> ===>}

The P coamand is used to select the operation code to bLe
performed wWwhen building PCAP descriptorse. The SEND command is
used to dispatch descriptors built with the QP ccmmande.

If QP is not followed by a numbers» it will be assigned a value of
Zeroe A

The unit fiald in the op code does not need to bte specified since
BOLT automatically overswrites the last four bits of the op <code
with the unit number before dispatching the op.

The <POINI> modifier 1is used to indicate which PCAP descripter
this command applies to.

Default vatus: 30000003
Minimum value: 30000002
Maximum values QFFFFFFQ

Exampless: gP 01} Use operation code 30000CO3 for
PCAP descriptor {01.

gP [11 33000003 Use operation code 33000003 for
PCAP descriptor [1].

grP 51 32 Use operation code 20000203 for
PCAP descriptor (51.

axaen NOTE sxes

The operator has the capability to enter invalid ops which may
cause an undefined result on thg device under test.
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PRINTER===m====-e-e-ececcaccccacececcaaaaaaa- R L LR

--- !

----)i

--->!

Both the {DT and PRINTER commands provide a means of selescting
the destination of output messages from the test programe.

If PRINJER is selecteds

output messages Wwill bz displayed upon

the line printer. If a printer is not availapler, a BACKUP PRINT

file will be cresated.

If both gDT and PRINTER are offs, output m2ssages wWill not Dbe

displayeds Howevers

messages on the 0DT when

tast program will display ACCER
it requires information to be enterad by

the operator. Selecting PRINTER OFF closes and releasss an open

printer fileca

If PRINTER is entered wWwithout the modifiers QN or JFF the option

will be sat one.

Default value: QOFF

Exampless: PRINTER ON

PRINTER OFF

Display output wmessages on tha
line printer.

The program will not disolay
messages on the line printer. If
a printer file is currently opens
it wilt be closed and released.

e T S L e AR s L B i
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RECQRDS====== ——memo- R e L L Y

=== <NUMBER> ===>|
The RELCQJRDS <command is used for certain test sections to select

the number of physical records to De written or read on magnetic
tape units or the nuzber of lines to be written to a printer

devicee.

If RELORDS is not followed by a numbers, it Wwill be assigned a
value of onee.

Default value: 1
Minimum value: 1

Maximum value: §388607

Exampless REC 10 The number of records is ten.
RECORDS 2 The number of records i1s fwWOa.
REC 3403 The number of records is 54.
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REPE AT-------—----—-.-----—---_-- ------ ----—----—------—--------)#

- i |
] === <NUHEER> ===>]

Each section specified in the SE
PCAP commands will be executed t
the REPEATY command.

CTION command» or each string of
na

gy
numpber of times indicated Dby

For test sections a "BOJ™ message will be displayed only at the
beginning of a newly selected sectione. An "EOQOJ™ message Will be
displayed only when the saction has been rzpeated the selectad
nunser of timese Therefores», ™304" and "EQJ™ will be displayed
only once for each unique test section selections» since they are
independent of the REPEAT value.

Whenever a SEND 1s entered for a linked Llist aof physical PCAP
descriptors» or wWwhenever a logical PCAP op 15 entereds they will
be issued the number of times soecified in the REPEAY command.

-

If REPEAT is entered without a numbers it is assigned a value of

ones» which means execute the specified operation one time.
‘‘‘‘ - (Alsos» se2 the CYCLEL command)

Default vatues 1

Minimum values 1
Maximum values 8388607

Example: REPEAT 1000 Execute each section 1000 times
when the GO0 command 1is entered»
or each Linked List of PCAP
descriptors 1000 times when the
next SEND command or Logical oo is
entered.

RER NGTE =aasn

Any input to BOLT while repeating PCAP operations will cause the

repeating PCAP sequence to be terminatede. Any dinput to BOLT
while executing a repeating test section will cause the section
to temporarily suspend until a G0 is entered. The usual B80LT

commands - of RESTART» CLEAR or £XIT» however, Will cause the
repeating ssction to terminate.
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RESTART =======- e R Dl il bl DA D memm==>y
The RESTAST command causa2s BILT to be re=initializad. AL

options» valuess» data areass» unit lists and error totals will D=
resets and restart messages wWill 52 displayed.

Any unit selected with the UNIT command will be released back to
the control of tha MCP.
Example: RESTART

RES

ekt MOTE #aex

Any input following this command on the same lLine will be ignored
by B0LT.
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RETRY»-—---—-------—---c---—-----c--cc------ ----------- LR LR L B

- .- l l

=== <NUM3ER> ===>]

The REIRY command is used to select the number cf times that ths
test oprogram wWill ratry an I/08 descripgtor if a rasult status
error is detectede.

The program wWwill reatry the operation the number of times
indicated by the REIRY commande. Once the result error is not

detecteds, the ratries will be stoppede.

In some tast programs it is necessary toc dispatch additional 1I/73
dascriptors immediately tefore the failing descriptor is retriad.
These descriptors are required to properly re=create the Tfailure
condition.

If error totals are recorded by the test programs retried I/3
descriptors will not change these totslse. A unit®®s error total
will be incremented by one only if the failure still exists after
the last retrye.

if RETRY is enterad without a nuabers, it is assigned a default
vatuee. Tha default value for most devices is one. For the MAG
TAPE» howevers the default value is ten since under normali MCP
conditions tape operations are retried this many times hefors
errors are reportade When a different device is selected after a
MAG TAPE>» the RETRY value is reset to ones regardlass of its

value before the TAPE device was selected.
Default value: 1 (10 for MAG TAPE)

Minimum values: 1

Maximum value: 3388607

Exampless RETRY ’ - /8 descriptors will not be
retried.
RETulo o I/70 descriptors witl be retried up

to ten timess
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[Cmm=m=emmeecmmcemcececccccccccaaeaa e

1 1
SECTIQN======m=mm=cmmccccmeccecesccceeeceeccsescecesecmeao ooy
-—- ! !

=== <NUMBERD> =======e==c---ecceamc-caa- >

! === = <NUMBER> ===>|

I 1

1=== 71\ ==== ALL ======-=-=----cooo-cm>)

The SECTION command builds a list of test sections to be
executed.

Sectioan names may be duplicated. The section designator con the
right side ¢f the dash must not b2 less than that on the left of
the dashe

The command SECTION ALL causes all the default test sections to
be selectad.

Whenever a UNIT command is entereds, the sectinn tist will b=
reset to its default valu2 (default segquence of sections)e. The
section List Wwill be reset to its default value if SECTION is not
followed by a number, number ranges or the ALL modifier.

The default section list will contain confidence test sections
onlye Those sections that require operator interaction or
perform diagnostic testing are optional and must be specifically
selected by the operatore.

A UN]IT command must have been entered on the 30T prior to using
the SELTION commande. The optional diagnostic test sections
require that the entire control be selected pbefaore testings by
using the 80LT UNIT CONIROL command.

Exampless ~ SECTION 2 Select section 2.

SEC 1 = 9 Select Default Confidence Test
o sections 1»2»>324»5»6»7»8 and 9.

SEC 42 2 2 17 Select sections 42» 2» 2 and 17.

ASECTION ALL Select a device dependent sequence

of Default Confidence Test sections.

wxts NOTE 2ees

The SECTIQN command may not be entered while a current section is
in progress. The section msust terminate normally or- an £XIT

~command must be entered to bring the section to an orderly

termination before a new section can be specified.

T TS T TR e T : P S P T " Fietrei T N I T PR g T B
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SEND========== <PIINT> ====e==- LT mmmememeeean- seemmamaaaaan >#

The SEND command causes tne sequance of physical PCAP dascriptors
built by tne operator to be issuyede :

Values for Q03P» LENGIH» DATYA and LINK should be specified before
the SEND command is usade

The <POINT> modifier 1is wused to 1indicatz the first PCAP
descriptor to be sente

Example: SEND L33 Send the selected sequence of 1I/0
descriptors» starting Wwith
descriptor number three.

sxiex NOTE 2sxanx

" Any input following this <command on the same line, will be

ignored by 30LT.
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TEA(‘H ------------ - e - - - mTeomamee- --—---n-‘-------—-------------)#
--- ! |

1 i
l-- <test naime> w==e=== ------------------)‘

J== <section # > =-=|

Entaring ILACH without any command specifieds causes the test
program to return a complete list of all valid commands and their
valid abbreviations in the forms:

<abbreviation> (<remaining letters>)

For exanmples

RESTART would appear as RES{TART)

Entering TLACH followed Gty a command will cause the test progran

to return a description of the syntax and semantics of the
commande :

entering JEACH followed by a test name nnemonic will display
brief idinstructions for the test and list all the valid section
numbers and nameses If the test name 1is followed by a wvalid
section numbar, the program will display a description of the
test performed by that section.

The JEALH command requires the data file 30LT/TEACH. B80LT may be
run without the B8B0LT/TEACH file>» but the operator will b=
notified that the file is missing when B0OLT is started or when
the JEACH command is entered.

Exampless: TEACH SECTION A syntax diagram for the SECTION
command is displayed aiong with
some examplese.

TEACH MTA A brief description of the MAG
. : TAPE test is displayed specifying
the wvalid section numbers and

controlse

TEA MT 3 A brief description of section 3
' of the MAG TAPE test is displayed
which includes operator sensitive

.variablese.

L S S R SR U L S D R B e i A Sl e a0 L LA S e e
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TRACE=========mccccccaccccaaa- e b B L b LR L L

== SUFFERS ==>1 1=== ON ====>1

| =-- 1 ! -- 1

== DESCRIP ==>1 i=== OFF =-=>}

l - 1 -

I== AUDIT e===>]

The TIRACE command "causes selected information to be displayed
during the execution of every PCAP and test section 170
descriptor.

If JRACE is selected without any modifiers then the command
de faults to DESCRIP

If 3BUFFERS 1s selecteds» the data buffers sent or received fron
the control wWwill be displayed before and after easch 1/0.

If DESCRIP is selecteds the I/0 descriptors sent to the contraol
will be displayed pefore and after =2ach I/0. The result status

field will contain the result after the operation was completed.

| <:xf If AUDIT 1is selecteds the program DC/AUDIT will be fired up by
BOLT and the internal B8C0LT file ™AUDIT™ will be opened and
initializeds Every subsequent datacomm I/70 will be logged in the
AUDIT file and may be analyzed by the DC/AUDIT pregrame
Diagnostic datacomm ops Will not be traced by DC/AUDIT because
they specify values in the A and 3 fislds when DC/AUDIT expects
buffer addressese. Hhen DC/AUDIT is started by BOLT it will ask
the operator for parameterse. It is usually sufficient to enter
I0.DESC=1 and then END. If other options are desiredr then refer
to the DC/AUDIT program documentation. Turning TRACE AURIY QFE
will 1inhibit the recording of datacomm I/0 in the AUDIT file.
The AUDIT file will be closad and DC/AUDIT brought to EOJ when
BOLY goes to EO0J. This option is only used for DATACOHM testse

Each command is independent of the otherss and may be turned 8N
and OFF wWwithout affecting the other TIRACE commands. However,
JRACE QFE witl turn ati of the IRACE options off.

T TS T T T
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If the command is entered without the modifiers QN or (JFE the
option will be set one.

Default value: OFF

Examples: TRACE The I/3 descriptors sent to the
control will be displayed.

TRACE BUF The data buffers transferred to or
from the control will be traced.

wkkd NOTE xs2an

ccasionallyrs when tracing a large nusber of operations (for
example when REPEAY is set)s, the system may not be able to kesp
up with the display of information from 30LT and some trace
information may be lost. dne suggestion for a long saguence of
operations is to set the HALJI option and enter GQ after each I70
to guarantee that the system has enough time to display all the

informatione

The TRACE options may cause time critical tests to report errorse.
These errors should always be verified by turning the TRACE
options OFF and rerunning the test.
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UN[T=======s=-memcecccccccmcccas (R ======c=ecccececcccccce=)}
-—- 111 I ! i
I 1 I== CONTRQL ==>} Q== LPd ====e=cescccanc==>] 1
11 ——— } - 1 I
1o I== MTh =======scs=cccc==>) |
11 1 ——— 1 |
11 I== MLX ====esmcccccccc===>] i
b i —— 1 1
11 [== DPh =====memcceccew-=>] 1
11 : -—- 1
1 I=== ADAPTER ====c=e==c= || X =e=memccccccccccccc==)|
Where b = A or B.
d = A» B» C» Do
h = A’ 8’.00.’ H-
X = A = Z» 1 - 6.
The UNIY command selects the I/0 device to be testad. If a

mnemonic is wused to designate the devices it must be wvalid.
Where applicable it must also be MCP compatiblee.

The UNIT command resets‘the SECTION list to its default value.

The CQONTRJQL modifier is used to distinguish between the setection
cf a single unit on a control and the selection of the entire
controle. For MLx the CONIRQL modifier selects Base card 0 1if x=A
and Base card 2 if x=Q. For system security reasons the entire
peripheral control must be obtained uefore any PCAP commands @m@may
be issued to a unit on that controls or before a test section may
execute which performs diagnostic ops on the control itselfe.
BOLT verifies that a control has been selected before issuing a
PCAP SEND command. The tast routines verify that a control  has
been selected before executing any sections that perform control
diagnosticse

The ADAPIER modifier appiies only to MLx and is ignored by all
other devices. ADAPJIER opens four units beginning with the unit
specified by "x".
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If a valid unit is selected then B0LT will attempt to gain access
to that device through a3 diagnostic OPEN. Howevers» before that
QPENs a procedure is executed to return the currently selected
device to its normal operating conditions, and a diagnostic CLJSE
is attempted by S0LT on the devicz in use. If the CLOJSE fails
then an error message is disnlayed telling why and the unit
command Wwill have no effects If the CLOSE is succassful but the
subsequent OPEN (on the new device) is nots» then an error message
is displayed telling the operator that the unit was not secured
for use by 30LT. ‘

A SECTION command must be precaded by a UNIT commande

Exampless UNIT LPA ' Select line orinter LPA.
UNIT CON MT3 Select the <control that tape
drive B is connected to. All

drives connected to the sanme
control will also be reserved»
but alil unit ops will only go
to MTBe

UNIT ADAPTER MLE Select the second aultiline
adapter card connected to base2
card 0. A4t four units on that
adapter Wwill be openeda.
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L aaan e RS DA LTS L LR EERLL PLFS”
--- [===== mA" —-ma>

[===== "37 ==a=>)

Jmmm== 707 =maa>]

j===== "1" ====>]

MULTILINE DEVICES ONLY

The XMN command allows the  operator to specify a terminal
transmission number for datacomm test sections that may
optionally use thene.

The only valid parameters for the XMN command are ™A®, ™3%, ™(Qv
or "i". When any of these are entereds, the USE_XMISSION_NUM flag
is set and alternating pairs of transmission numbers (A and 3, or
0 and 1) are sent to the terminal during Wwrite operationss The

terminals will 1ignore the numbers except for the calculation of
the message B8CC.

When XMN ié entered wWwith no parameters the USE_XMISSION_NUM flag
is reset and the transmission numbers are not used.

Example: CAMN wiT Transmission numbers of alternating
i*s . and O0?%s are sent tc the
terminal by those confidence t=st
sections that may use theme.

A sample select message would bes

EOT AD1 AD2 FSL SOH AD1 AD2 3F3 ST XaesETX

XMN No transmission number is usede

STONNERE AP NONIESL SN STV 158 LIV
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LITERALS AND VALUES

EOINI

>emmemesmceeeeececeas [ CNUMBER> ] ====-=mesesecccmmeccomcecaaaa>y

DAJA GROUP
Demaceawae -—----cu----‘— <ALPHA> -----------------------o—------)#

=== <HEX NUMBER> ===>1

ALBHA

l SR R R R LR E R EREEEELE XL LT ‘

NUMBER

1 o : i
}=== <DECIMAL NUMBER> ===>|

HEX NUMBER

I=== A to F===>1 |=== 3 ===>]

'(n-----n--‘---‘

DECINAL NUMBER
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OPERATING INSTRUCTIONS

ENTERING COMMANDS

BOLT is executed Llike any other normal state program under
control of the MCP. When BOLT comes up it will display the
following message on the 0DT:

satxse ENTER NEXT COMMAND #*xaxs

The operator may then communlcate with BOLT by using the ACCEPT
mechanism as follows:

<BOLT job number>AX <BOLT command>

Whenever BOLT goes to the idle state or wants operator input it
will display the ENTER NEXT COMMAND message on the 0DT. The
operator may also enter unsolicited input at any time in order to
stop of change a tests.

When BOLT is executeds or the CLEZAR or RESTART commands are
entered» the display and operating options are initialized to
their default values. The operator may change the options at any
time and the current state of the program optnons may be queried
using the DISPLAY command.

REQUIRED FILES

BOLT requires a minimum of two files to be present in order to be
executeds . The SDL object file named "BOLT™s and a random disk
input data file named "BOLT/ERRQOR™. In addition the optional
random disk input data file named "BOLT/TEACH™ should be present
if the JEACH command is to be wusede  If T™BOLT/TEACH™ 1is not
presents BGLT may still be executed but the operator will be
informed that the file is missing when BOLYT is started and every
time the IEACH coamand is entered.

Yt N L A A e s s ot
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PREDEFINED TESTS

To execute a predefined confidence test on an I/0 devicesr the
operator would first selact the desired device wusing the UNIT
commande If the device is not available then the operator must
wait for the device to become available or test another device.

Once the device has been proaoperly selected wusing the UNIT
commandr the operator may execute the default list of test
sections» using the default setting of the options by simply
entering the GJ command. The test will report the number of
errors found for each section and display a message when the test
has finisheds

If any options other than the defaults are desired» then the
operator would enter the option command{s) and then entzr the &3
commande. The default section list for each test wili consist aof
confidence test sections that do not require operator
interventione For instructions on executing optional test
sections that perform disgnostic testing or further confidencea
testing which raquires operator interventions» refer to the
SECYTI3ON command documentatione.

EXAMPLE TEST RUN

This section shows the BOLT commands used to run a typical test
session on the LINE PRINTER. Also shoun are B0LT¥?'s cutout to the
0DT in response to these commandse

First B0LT 1is executed» at which time it displays some

initialization messagese When BOLT 1is ready for input it will

prompt the operator for an AX message:

EX BOLT :
BOLT = 325 BOJ. PP=4» MP=4 TIME = 14355:04.2

4 ad 8e 40 s

L BOLT =325 #xxxx  ENTER NEXT COMMAND xzxewx
BOLT =325 ACCEPT.

Next a device is selected using the UNITI command which executes
initialization <code for that device and displays some greeting
messages if the unit selected was successfully obtained:

e e
i i T o

% B8OLY =325 BOLT (31000 ON-LINE TESTS) VERSION: 1.1 DATED: 01/23/81
Z BOLT =325 ENTER "“<MX #>AX TEACH™ FOR A SUMMARY OF BOLT COMMANDS.
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325AX UNIT LPA

: % BOLT =325

: % 30LT =325

: Z BOLT =325

: % BOLT =325 TOTAL UNITS OBTAINED = 01

: % BOLT =325 UNIT NAME = LPA  PORT = 7 CHANNEL = 3 UNIT = 0

: % BOLT =325

: % BOLT =325 LINE PRINTER TEST == VERSION AA

: 2 BOLT =325 e SR E LR P E R P PR

: 2 BOLT =325

: Z BOLT =325 DEFAULT CONFIDENCE TEST SECTIONS ARE 1 = 8
: % BOLT =325 OPTIONAL CONFIDENCE TEST SECTIONS ARE 25 = 32
: % BOLT =325 OPTIONAL DIAGNOSTIC TEST SECTIONS ARE 50 = 62
: % BOLT =325 (50 = 53 FOR PC 5/6» 54 = 62 FOR PC 7)

: % BOLT =325

: Z BOLT =325 FOR A DESCRIPTION OF THE LINE PRINTER TEST ENTER “TEACH
: % BOLT =325 LP™. ENTER "TEACH LP <SECTION=NUMBER>™ FOR THE

: % BOLT =325 DESCRIPTION OF ANY TEST SECTION LISTED AB0OVE. SECTIONS
: % B0LT =325 1-8 ARE READY TG RUN.

: Z BOLT =325 s#xex ENTER NEXT COMMAND ##sns

: BOLT =325 ACCEPT.

Once the device has been selecteds the default confidence
sections can be executed by simpoly entering the GO command. A
beginning of test message is displayed for the unit and 80J = EO0J
messages are displayed for =2ach section which includes the device
names section number and section namee.

If an error is detected by a test sections the EOJ message s
followed by the number of errors detected for that section. When
all scheduled sections have completed (either normally or due to
a terminating command)» an EOJ message is displayed for the UNIT
along with the total number or errors detected for all sections
rune B0LT then prompts the operator for the next command:
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25AX GO

80LT =325 BEGINNING OF TEST FOR UNIT LPA
BOLT =325 LPA: BEGIN SECTIQON ALPHANUMERIC RIPPLE TEST.
8OLT =325 LPA: END SECTION ALPHANUMERIC RIPPLE TEST.
BOLY =325 LPA: BEGIN SECTION END ADDRESS TEST.
80LT =325 LPA: END SECTION END ADDRESS TEST.
BOLT =325 LPA: BEGIN SECTION BROADSIDE TEST.
BOLT =325 LPA: END SECTION 3ROADSIDE TEST.
BOLT =325 LPA: BEGIN SECTION NO PAPER ADVANCE TEST.
BOLT =325 LPA: END SECTION NO PAPER ADVANCE TEST.
BOLT =325 LPA: BEGIN SECTION VERIFY CHANNELS TEST.
BOLT =325 LPAs END SECTIQON VERIFY CHANNELS TEST.
BOLT =325 LPA: BEGIN SECTIGON FASTEST PATTERN TEST.
BOLT =325 LPA: END SECTIGON FASTEST PATTERN TEST.
BOLT =325 LPA: BEGIN SECTION SINGLE SPACE WRITE TEST.
BOLT =323 LPA: END SECTION SINGLE SPACE WRITE TEST.
BOLT =325 LPA: BSEGIN SECTION DOUBLE SPACE WRITE TEST.
80LT =325 LPA: END SECTION 83: DOUBLE SPACE WRITE TEST.
BOLT =325 END OF TEST ON UNIT LPA =- 000000 ERRORS REPORTED.
BOLT =325 xxxxx ENTER NEXT COMMAND sawxs
QLT =325 ACCEPT.

6 o8 o0 60 e (N
80 o8 s 88 o8 i e

0 00 86 40 o
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Optional Confidence test sections can be executed by sslecting
the sectiaon number or range and entering gGQ» These sections
usually require some type of operator interaction such as making
the device READY or visually verifying the result:

325AX SECTION 257 GO

Z BOLT =325 BEGINNING OF TEST FOR UNIT LPA

Z BOLT =325 LPA: BEGIN SECTION 253 CHARACTER ALIGNMENT TEST.

X BOLT =325 PLEASE READY THE LINE PRINTER BEING TESTED.

Z BOLT =325 ENTER ™GO™ AFTER THE LINE PRINTER HAS BEEN MADE READY.
Z BOLT =325 «xaxx ENTER NEXT COMMAND sxxaa '
BOLT =325 ACCEPT.

At this point the operator would make the PRINTER READY and enter
GQ:

325AX GO '

% BOLT =325 CHARACTER ALIGNMENT PATTERN HAS BEEN WRITTEN TO PRINTER.
Z BOLT =325 PLEASE VERIFY THAT CHARACTER ALIGNMENT IS CORRECT.

Z BOLT =325 LPA: END SECTION 252 CHARACTER ALIGNMENT TEST.

Z BOLT =325 END OF TEST ON UNIT LPA == 000000 ERRORS REPORTED.

Z BOLT =325 axaxe  ENTER NEXT COMMAND *xxxa2

BOLT =325 ACCEPT.

s 0 W

o se 0
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When an error occurs» BOLT informs the operator by'displaying the
devicesr section # and error # along with a brief message.
Further error 1information <can usually ©be found in the B0LT

product specification for that d2vicee. The o0 code 1issued»
result status and 1interpretation of the status bits are also
displayed. Whenever possibles at this point the section will

either terminate or request further information from the
operator:

325AX SECTION 2560
3 X BOLY =325 BEGINNING OF TEST FOR UNIT LPA

2 % BOLY =325 LPA: BEGIN SECTION 2: END ADDRESS TEST.

$ % BOLT =325 LPAISEC 02:ERR# 02: = THE SINGLE SPACE WRITE 0P FAILED.
: Z BOLT =325 THE 0P CODE ISSUED WAS: 4EQ000

2 X BOLT =325 IO RESULT STATUS FIELD: EQ0080

$ Z BOLT =325 THE FOLLOWING STATUS BITS ARE ON:

: % BOLT =325 RS BIT 1: OPERATION COMPLETE

: X BOLT =325 RS BIT . 2 EXCEPTION

: X BOLT =325 RS BIT 3: DEVICE NOT READY

: % BJLT =325 RS 3IT 17: OPERATION COMPLETE

$ X BOLT =325 THE DEVICE WENT NOT READY DURING A TEST WHICH NEEDS IT
: % BOLT =325 READY.

$ X BOLT =325 PLEASE MAKE THE LINE PRINTER READY. THEN ENTER THE mGO©
¢ % BOLT =325 COMMAND. »

3 X BOLT =325 axsxxx  ENTER NEXT COMMAND sxxxwe

: BOLT =325 ACCEPT. -

When testing is completed for one device another device can be
selected wusing the UNIT command or BOLT can be brought to end of
job by using the BYE commande. 3efore going to £0J>» 30LT  will
release the device under test along with any backup files that
have been created:

362AX BYE

Z BOLT =325 RESTORING PRINTER DEVICE BEFORE IT IS RELEASED
% BOLT =325 LPA RELEASED BY B80LT.

% BOLT =325 EQJ. TIME = 15:30347.7

[ 1]

s oo

PCAP TESTING USING LOGICAL I/G COMMANDS

In addition to running predefined tests» 30LT gives the operator
the ability to build and issue individual descriptors or chains
of descriptorss through the PCAP facitity. Alt PCAP conmmands
require that the device to be testedr along wWwith its associated
controls be obtained by B0LT using the UNIT CONTROL command.

The simplest {evel of PCLAP operations are cadled LOGICAL commands
which when entered cause a predefined op to be built in DESC {0]
and causes the descriptor to be immediately issued. (Refer to
the LOGICAL HP command descr:pt:on.)
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For axamples a tape device can be rewound with the following
command?

THAXREWIND

Z BOLT =76 #xxxx ENTER NEXT COMMAND *xwx2
80LT =76 ACCEPT.

gr a printer can be made to skip to the top of a page with a Forn
Feed command:

7TOAXFFD
Z BOLT =76 *#wxx ENTER NEXT COMMAND txanx

80LT =76 ACCEPT.

LOGICAL commands can also be usaed to read and wWwrite to devicess
The WRITE command requires tnat DATA [0 and LENGTH [0 first ba
specified by the operators

756AXDATA [01 "THIS IS A LOGICAL PCAP EXAMPLE FOR MAG TAPE"
Z BOLT =76 #xxxx ENTER NEXT COMMAND #xxzz
BCLT =76 ACCEPT.
7HAXLENGTH [01 100
Z BOLT =76 +xxax ENTER NEXT COMMAND txaax
BOLY =76 ACCEPT.
TOAXWRITE ‘
Z BOLT =76 zxxxx ENTER NEXT COMMAND #adxs
BOLT =76 ACCEPT.

Since ULOGICAL commands use DESC f01 the DISPLAY command can be
used to look at the RESULT of the oneration:

76AXDISP DESC (01

X BOLT =70 - DESCRIPTOR O
Z 80LT =76 memeememsec=-
% BOLY =76
% BOLT =76 OP: 400001 A_FIELD: QOSET7F RESULT: 800080
% BOLT =76 LINK: =0000001 8_FIELD: O00A19F XRSLT1: 00000000
X BOLT =76 PRT/CH: 7C C_FIELD: 000000 XRSLT2: 00000000
% BOLY =78 LENGTH: 000064 (C00100)
X BOLT =76 n '
% BOLT =76 xxaxx ENTER NEXT COMMAND wawxxs

» BOLT =76 ACCEPT. -

LOGICAL commands are quick and easy to wuse since they do not
require the operator to know the bit patterns for commoniy used
ODSe However» LOGICAL ops are Limited in that they may not be
tinked together and the variant bits may not be specified by the
gperatoras If more flexibility is desired, the operator should
use the PHYSICAL PCAP commands described belowe. Keep in mind
that LOGICAL PCAP commands will always overwrite any PHYSICAL
PCAP information that has been stored in DESC [01].
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PCAP TESTING USING PHYSICAL I/0 COMMANDS

The operator may also perform a custom test on the selectead
peripheral device by using the PHYSICAL PCAP facility of 30LT.
The operator must first select the device and its entire control
by using the CONTROL modifier of the UNIT commanda Cnca the
device and controt have been reserveds the operator ouilds I/0
descriptors using PHYSICAL PCAP commands such as 0OP» DATA» and
LINK and then dispatches them using the SEND commande. The
operator may build from 1 to 6 descriptorss =2ach wWwith its own
data buffera The descriptors may be Dbuilts linked» and
dispatched in any order. The current value of a descriptor field
and 1ts data buffer may be viewed at any time using the DISPLAY
DESC and DISPLAY DATA commandse. It is with these commands that
the operator views descriptors which are being constructed and
those which have been issued. The 1ist of Llinked PCAP
descriptors may be continuously sent out by using the REPEAT
commande

For examples assum2 that the op2rater has selected a tape device
using the command UNIT CONTRQOL 4TA, and wishes to write a rscord,
read it back and compare the datae. First the necessary write»
backspace and read op would be built in PCAP descriptor 1 thru 3
and linked together:

76AX0P {11 2400000350P [2] 3D80000330P [31 30C0000as
Z BOLT =76 #éaxx ENTER NEXT COMMAND #xsax
BOLT =76 ACCEPT.

7THAXLINK £11 £21 £315
% BOLT =76 s#aax ENTER NEXT COHMAND 4xses
BOLT =76 ACCEPT.

76AXDATA [11 "THIS IS A PCAP EXAHPLE "

% BOLT =76 s#%+%x ENTER NEXT COMMAND #exxs
BOLT =76 ACCEPT. , |
T6AXLENGTH [11 443LENGTH [31 44 ,

% BOLT =76 #%ax+ ENTER NEXT COMMAND sexzs
BOLT =76 ACCEPT.

7EAXDATA [31 = = o |
% BOLT =76 st#xs ENTER NEXT COMMAND s#xxxs

The descriptors and..the data may then be verified using the
display commands

N T R D LT
ey Ll i e L
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7T6AXDISPLAY DESC [11

Z BCLT =75 DESCRIPTOR 1

Z BOLT =76 messssessce-

Z 30LT =75

X BOLT =76 0OP: 400001 A_FIELD: 0QQ3ETF RESULT: 200000
% BOLT =756 LINK: nogcoe 3_FTIELD: QO03FDF XRSLT1: C€Q000000
Z BOLT =786 PRT/CH: 7C C_FIELD: 000000 XRSLT2: Q0000COO0
% BOLT =76 LENGTH: 00092C (C00044)

% 80LT =76

Z BOLT =76 *xxxx ENTER NEXT CCOMMAND sxxx=x
76AXDISP DATA [11

Z BOLT =76 DATA [11 CONTAINS THE FOLLOWING DATA

% BOLT =76

Z BOLT =76 E3C3C9E240CSE240C140D7C3C1D740C5E7C1D4D7D3C540E3C8C9E2
Z 80LT =76 40C9E240C140D7C3C1D740CSE7C1D407D3

% BOLT =76

y4

BOLT =76 THIS IS A PCAP EXAMPLE THIS IS A PCAP EXAMPLE

Notice that B0LT provides the unit number in the last four bits
of the op fielde. The result status fieid is cleared be fore any
of the descriptors are issued.

The first descriptor 1in the chain is dispatched with the SEND
command and the read and write buffers are checked against each

other with the COMPARE command:

TH6AXSEND T11
Z BOLT =70 #x#x%xxx ENTER NEXT COMMAND twsxxs
BOLT =76 ACCEPT.
75AXCOMPARE [1]3 [31]
% BOLT =76 COMPARE OF BUFFER 1 TO BUFFER 3 WAS SUCCESSFUL
Z BOLT =76 «xxx2x ENTER NEXT COMMAND #awes

Each of the descriptors can be displayed and the RESULT fietd
examined to verify that the ops completed as expecteds:

76AXDISP DESC 11

% BOLT =76 o DESCRIPTOR 1

X BOLT =76 | ~emeecaeaaa-

X 80LT =76

Z BOLT =76 O0OP: . 400001 A_FIELD: O0O0BE7F  RESULT: 800080
2 BOLT =76 LINK: 000002 B_FIELD 00SFDF  XRSLT1: 00000000
% BOLT =76 PRT/CH: 70 C_FIELD 000000 XRSLT2: 00000900
% BOLT =76 LENGTH:  00002C (000044)

Z BOLT =76 | |

4

BOLT =76 »xxx% ENTER NEXT COMMAND #sxax

To demonstrate what would happen if a data miscompare was
encountered on the read operation» one letter in DATA I[3] wiil be

. changed and the two buffers will be compared again:s
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TH6AXDATA T31 "THIS IS A PHAP EXAMPLE"™
X80LT =75 #*x«xx ENTZR NEXT COMMAND wxxww
BOLT =76 ACCEPT.

7T6AXCOMPARE [11 [31]
BOLT =76 MISCOMPARE BETWEEN ZXPECTED AND OBSERVED DATA.
30LT =76 DATA COMPARISON ERROR = FIRST ZRROR DETECTED AT
BOLT =78 HEX 00023
30LT =76 WMAX OF 456 CHARACTERS ARE DISPLAYED STARTING AT
80LT =76 THE 1ST DETECTED ERROR.

Z BOLT =76 '
BOLT =76 EXPECTED(CO00011):HAP EXAMPLE THIS IS A PHAP EXAMPL
BOLT =76 OBSERVED SCAP EXAMPLE THIS IS A PCAP EXAMPL

LA I I S 2

(1}

BOLT =76 TOTAL NUMBER OF 4=8ITS IN ERROR» 00002
BOLT =76 COMPARE OF BUFFER 1 TO BUFFER 3 WAS NOT SUCCESSFUL
BOLT =76 ##x+x ENTER NEXT COMMAND #rxwx

CONTROLS AND DEVICE TYPES

To better understand the steps involved in running an Qdn=-Line
test routine» consider the foliowing example. Assume that an
operators running BOLT from an 0D07» wishes to run the Default
Confidence Confidence Test Sections on two different devices (MTA
and LPA for example)de After the completion of both tests the
operator wants to bring BIOLT to END-0F=J03 (E0J). See FIGURE 1
belows

4

b4

Z BOLT =76 ERROR(S) HE %

Z BOLT =76

% BOLT =76

% BOLT =75 EXPECTED(00022):CBC1D7 490CS5E7 C1D4D7 D3C540 E£3C3C7 E240CH9
Z BOLT =75 OBSERVED $C3C1D7 40CSE7 C1D4D7 D3C540 E3CBC9 E240CH9
% 80LT =78 ERROR(S) R

Z BOLT =76

Z 30LT =76 EXPECTED(COQO58):£240C1 40D07C8 C1D740 CSE7C1 D4D7D3 C5

Z BOLT =76 OBSERVED SE240C1 40D7C3 C1D740 CSE7C1 DAD7D3 C5

% 30LT =76 ERROR(S) H x

% 30LT =76

A

Z

A
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kVJ
OPERATOR INPUT | 30LT RESPONSE
UNIT MTA 1 Vvarify that the specified wunit is wvalid.

1 Perform a diagnostic JPEN on the MTA unit.
i If successful OPEN then access is grantad,
i and Default Section numbers are loaded.
i If unsuccessful OPEN then an error message
i is displayed and UNIT MTA has no effecte.
]
G0 i Catt the TEST_UNIT procedures. Do all test
i sections specified and return control.
H TEST_UNIT calls MAGNETIC_TAPE_TZST with
i “the section number to be executede.

i
cxxx*x Magnetic Tape Test Finished *xxx»*

UNIT LPA 1 Verify that the specified wunit is valide
i Perform a diagnostic CLOSE on unit MTA,
i which releases it back to MCP controle.
i If successful CLQOSE then attempt QOPEN LPA.
i If unsuccessful CLOSE then an error message
} 15 displayed and UNIT LPA has no effect.
i Perform a3 diagnostic OPEN on the LPA unite.
! If successful (OPEN then access is granteds
R and Default Section numbers are loaded.
1 If unsuccessful OPEN than an error message
H is displayed and UNIT LPA has no effecte.
i
GO i Catl the TEST_UNIT procedure. Do all test
1 sections specified and return control.
i TEST_UNIT calls LINE_PRINTER_TEST with
H the section number to be executede.
L

xkxxkex L ine Printer Test Finished xsaxxtxx
BYE Perform a diagnostic CLCSE on LPA unite.
If successful CLOSE then bring 80LT to ED0J.

- If unsuccessful CLOSE then an error message
‘is displayed and the BYE has no effect

T e e ame e

FIGURE 1 = GAINING ACCESS TO DEYICES AND RUNNING TESTS. This
figure shows the steps 1involved in gaining access to a device
when the UNIT command is enterede. Also shown 1is the wminimua
operator input required to run Default Confidence Test Sections
for a device which has thenme
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PROGRAM SWITCHES

For dsbugging and tracing purposes the software program switches
for BO0LT have been assignad as follows:

SW O = 30LT Executive (reserved)
SW 1 = 30LT Executive (TTT macro)
SW 2 = 80LTY €xecutive (DDD macro)
3
IA

SHW BOLT Executive {reserved)
SH BOLT Executive {(reserved)

Likewises program switchas five {5) through nine {2) have been
assigned to the On=Line Test Routinas as follows:

SW 5 = Trace Procedure Entries and Exits
SW 6 = Debug Jutput Such As:
== Procedure Parameters
== Important Variables
== Dprocedure and Function Results

SW 7 =~ On=Line Test Routine {reserved)
SH 8 = On~Line Tast Routine {(reserved)
S 9 = On=Line Test Routine {(reserved)

All cther program switches are either used internally or are not
used by the BOLT Executive and/or On=Line Test Routines. In
either caser those program swWwitches should never be enabled whan
executing B(0LT.

DYNAMIC MEMORY ALLOCATION

The default allocated dynaamic core for BIOLT is 1024 bytes (3192
bits)e This area 1is wused as 3 buffer for Magnetic Tapse
operations (Readsr Write & Erase)d; howevers the operator can
increase the size of the buffer using the MCP M0 commande.

Example: ‘MO BOLT ME 16384 Sets the buffer size to 2043
- bytese
. ,

The maximum dynamic memory that can be aliocated for 'an SDL
program such as BOLT is 4K«<1 bytes (4095 pytes or 32760 bits).
When BOLT is executed it will check its dynamic memory» display
an error message and go to End of Job if it is less than 1024
bytes or greater than 4095 bytese. It should be mentioned that
the LENGTH command can be wused to adjust the Length of the
buffera. ‘ :



A R AT T 3kt e T el S D L AT s T DAL I P i T D T e T i AR AT RN SR L S AT e R a0 L A A R L e i B S S i et b e i s b

4=12

BURROUGHS CORPGRATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP 31000 30LT EXECUTIVE
SANTA BARBARA PLANT PeSe. 2228 3543(A)

0DT TRACE

80LT*s 0ODT output messages are designed to work with (QDTs or
ramote terminals with 0207 capabilitiese. The messages are
designed to scrollt from the Dottom of the screen to the tooe.
Since the default mode of the 097 1is to scroll from top to
bottoms» the BOLT messages will appear in reverse oarder on the
SCreens This <can be correctz2d by entering the MCP command K3
DIRN 1 which alters the ODT default mode and causes the messages
to scroli from Dottom to tope To return the ODT to default moda»
enter K3 DIRN 0.

Sometimes it is desirable to have a permanent record of the
commands ent2red to BOLT through the ODT as well as BOLT?'s
responses to the 3D0T. This can be done by making the printer NJT
READY and entering the MCP command XKB LP ONe. This Wwill create a
printer oackup file called "SYSTEM.ODT/OUTPUT™ which will be a

trace of all ODT activity. Hhen all the desired information has
been recorded the operator may santer K8 LP OFF and P3
SYSTEM.GDT/ZQUTPUT.

....



PR RN T

C

S

A L AR v R oA T L T G e S A L T s B AL A R A e P SRV B A IR AL I R ST T L e L R Wl R A Ll L L L a2 S haean b < e i e B B i pae ¥ R

BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTCZR SYSTEMS GROUP 51000 BOLT EXECUTIVE
SANTA BAR3BARA PLANT PeS. 2228 3543(A)

PROGRAM STRUCTURE

The B0LT executive and test procedures are coapiled as a single
SDL programe. Each test 1s wWritten as one large procedure that is
insertad into the executive. The entire executivesr including the
test procaduras» 1s BOLT/SJURCE. The organization of this file
is shown in FIGURE 2.

When BOLT/SOURCE 1is compileds it generates the listing file

BOLT/LIST and the object file BOLT/0BJ. In c¢rder to exescut2
80LT/08d» the two data files B3OLT/TEACH and BOLT/ERRIR are
required. These files contain the teach and error messagess»

respectively, for B80LT.




D TG RN dfa V iR AL

C

& el ¥ ST A T T W AR e A G NS RS T T £ S S

PSR S iar S SR S R S A Ll Y Rt s D i e i e L TR A i i e e st < e o o = 4 eean

BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA BAR3ARA PLANT

5=2

COMPANY CONFIDENTIAL
31000 BOLT EXECUTIVE
Pe.S. 2228 3543(A)

FIGURE 2 -
insertad
code.

BOLT STRUCTURE.
in the order shown abovea.

Datween

e ccovasacsseanacaessaew

1 COMMENTS !
AL Y e L L +
1
y
R R L e it
i GLO3ALS I
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v
e L L L e L
1 UTILITIES 1

v
frmmememcc e s cc e}
! COMMANDS 1
SRR LR R il +
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v
fmemmmmcccsc s e em———y
! TEST.e1 i
e ecm e jmvan ey
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! TESTeeN i
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v
jemmemeccccecaaacaaaay
i INIT I

peEmawaooas sm wwwmeosm.e g

The source code for BOLTY

The test procedure for each device is
the command procedures and the intialization

is arranged
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COMMENTS

The COMMENTS section contains alt documentation that appears at
the front of the orogram such as cooyright and release
information.

GLOBALS

The GLOBALS section contzins the global defines and dectares for
BOLT. Defined as <constants are such valuss as array lenagthss
valid unit mnemonicss Jiegnostic I/3 constants» and the limit and
default wvalues for parameter optionse. Error message names are
also declared as sequential numioszrs for indexing into the error
filea The error display and diagnostic I/0 rcutines that ar=
called by the test sections ar2 3lso located in this fileg.

UTILITIES
The UTILITIES section contains utility orocedures for ths

executive such as SCAN, FILL_34UF» COMPARE_BUFF, GET_INDEX» eotc.
Procedures that are common amcng test routines are also f{found

"heree.

COMMANDS

The COMMANDS section contains the procedures that are called by
INPUT_CONTROL to process a command that has Deen entered by the
cperator at the 0DT.

TESTS

Each type of I/0 device Will have a separate test that is written
as a BOLT procedure. The procedure consists of 3 case statement
which does a c¢all to a sub=procedure for each section of the
teste The executive determines the section number to execute and
passes the number to the test procedure. When the selected test
section has completes control is returned to the executive. The
test procedure sections 1intarface to the executive by using
global procadures and global variables that are maintained by the
executive. :
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INITIALIZE

The INIT ssction contains the MAIN procedure» the INPUT_CONTROL
procedures and the TEST_UNIT procedure. The MAIN code
initializes arrays and variables and sets up in an infinite loop
that sets the current saction index to zero and calls INPUT
CONTROL. INPUT CONTROL displays a message to the operator asking
for the next commands and then wWwaits for the aoperator to enter
inpute The 00T input is scanned and a case statement is executed
to implement a call to the appropriate procedure to process the
entered commande The program Wwill remain in INPUT_CONTROL until
a G0 command is detected at which time it calls TEST_UNIT.
TEST_UNIT determines what procedure to cail for the selected unit
and serves a3as a universal section driver for all testse.

INTERNAL FILES TQO 80OLTY

In addition to the files mentioned abover BILT also has five (5)
internal files with which it wWworkse. Two of these files are used
for input messagess two for output messagess» and the 1last for
diagnostic purposese. Each file is briefly explained below in the
order just givene

TFILE

The file known internally to BOLT as TFILE 1is a random access
disk input data file which contains the information necessary for
the TEACH commands BOLT wiils, by default» 1look for an external
file named BOLT/TEACH unless the MCP MODIFY command is used to
change the default file namea The TFILE is optional and 1if not

found» BOLT will inform the operator that the TEACH command
cannot be used and continue one To understand how the TFILE 1is
structured, consider the following examplee. You wish to.learn

about the BYE commands so you enter and transmit to BOLT the

 command "TEACH BYE". BOLT reads a single header record froam the

TFILE which describes the information to be displayede. This
record is at a predefined record location and would ook
something likes

BYE 350 12

where the word "BYE™ is only a comment for maintenance purposese
The "350" says that the information to be displayed begins at the
350=th record in the file» and the *12™ says that there are 12
records of informationes 80LT then displays the 12 designated
{ines from the TFILE.
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EFILE

The file known internally to B0LT as EFILE is a random access
disk input dats file which contains all the error and informaticn
messages used by the program. Zvery message required must have a
predefined mnemonic which 1i1s equated to thes record position in
the EFILE of the desired messagese When an error is detected or
a message is to be displayed the appraopriate record is read fron
the EFILE and displayed (dependent on BOLT display option
settings)s By defautts, BOLT will Look for an external file named
BOLT/ERROR unless modified using the MCP MODIFY commande. The
actual structure of the EFILE is explained with an example in the
section of this document named "ERROR MESSAGE FILE™. '

PFILE

The file known internally to BOLY as PFILE is an output message
filee This file 1is not produced unless the PRINTER option is
turned one. If the PRINTER option is turned on and there is a
printer available» the 1information will go directly to that
printere. If there is no printer avatlabies a BACKUP.PRT file

will De madee. Information written to the PFILE will contain the
following: '

1. BOLT commands'entered by the operatore.

2. All information displayed by 83LT to the ODT» except the

Taxrewkx ENTER NEXT COMMAND *x22%™ qmassagee. Note PFILE
information may be more detailed than that displayed to the
0DTe

3. All of the TFILE informétion and EFILE messagess

DF ILE

The file known internally to BOLT as DFILE is an output message
file. This file will contain all debug and trace information for
the BOLT Executive and On~Line Test Routiness should the proper
program sWwitch(es) be set during execution f{see section on
PROGRAM SWITCHES). The fite produced will be a BACKUP.PRT file
unless changed using the MCP MODIFY command. In normal uses
program switches should not be set and this files» therefores
should not be produced. . o :

DIOFILE

‘The internal filevkadunfto SBLI as DIOFILE is used for diaghostic
- I0 purposes (OPENs CLOSEs 10)» and should be of no concern to

BOLT users and programmers.

~
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INTERFACING A TEST ROUTINE TO BOLT

This section explains how an On=Line test routine interfaces to
30LT» the required names of test routines» and how a test
routine?s initial statement should be structured.

ABOUT ON-LINE TEST ROUTINES

As explained earlier» the O0On-Line test routines are written
separately by the programmer and then included into the BOLT
source for conmpilation and execution by means of the SDL LIBRARY
option. BOLT, at presents» is capable of testing several devices.
Device or unit tests are wWwritten as one procedure Wwith sach teast
section peing a separates nested orocedure within the test itself
{see FIGURE 3). The devices which BOLT is capable of testing and
the required test procedure names are listed below:

l. Magnetic Tape == MAGNETIC_TAPE_TEST"
2. Card Reader == CARD_READER_TEST
3« Line Printer == LINE_PRINTER_TEST

4. MultiLine Control ~ == MULTILINE_TEST

Exactly how devices are selected for testing by BOLT» and how th=a
aboved named procedures are called is explained in the follouwing
sectionse
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I INPUT CONTROL 1
| I LOOP OF BOLT |
|=mesemeemccanna==]
I A
test | 1
name 1 |
v 1
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| ‘ memememceeaa- | ] Commmmmeeeae
| section / I TEST UNIT i \
\ number / ===<=<=====> | PROCEDURE f evess=cse=a=\
/7 7/ jememc e e ecnn—=] AN
/ / RC type /7 A b A ANEAY
/ / return 7/ AN AN
1 code LI LI} 1
‘ v 1 Vi v i : Vi
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message 1 1 RC type
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) ' |

R DL bbbl bl b Dl |

I ERROR INTERFACE 1

1 ROUTINES i

FIGURE 3 = INTERFACING A TEST ROUTINE 70 BO0LY. The above diagran
illustrates the Top=Down structur2 of BOLT and indicates how the
test sections interface to various parts of the executivee. AL
‘ of the nodes in the diagrams except the TERROR INTERFACE
P - ROUTINES™ nodes correspond to a single procedure» though that
| procedure may consist of many nested sub=procedures {(eege
LINE_PRINTER_TEST). o ' : '

//“\
\
]

-
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CALLING TEST ROUTINES FROM BOLT

The purpose of this section is to explain how the BOLT Executive
goes about calling a test routine. The GO command tells BOLT to
start (or continue) a given teste If a valid unit has been
selected using the UNIT coamand then the GO command is acceptede.
BOLT then calls the test controlling procedure TEST_UNIT.

TEST_UNIT

The TEST_UNIT praocedure is the controtling {(driving) loop for all
test routines. At its disposal is a list of test sections to be
per formed (result of the SECTION or UNIT command). TEST_UNIT
essentially goes down the List» calling the appropriate test
procedure wWwith the current section number (obtained from the
list) to be rune The test saction returns a return code {see
FIGURE 3) indicating the result of the task just performede The
control Lloop of TEST_UNIT determines the appropriats action to be
taken. Return codes and the actions they cause are listed belou:

RC_CONTINUE == pormal or error free result. Go on
- to the next test section seleactad.

RC_LOCK : == begin the current test section over
, ' againe

RC_TOO_MANY_ERRORS == too many errors detected for the

test (see MAXIMUM command). Stop
the test and go to an idle state.
= input entered while the test was
running has caused the test to be
, stoppede (CLEAR>RESTART,EXIT,UNIT).
RC_ABORT_TEST ' == the test routine has detected some
: abnormal condition so the test is
abortede.
the test secton has detected some
-abnormal condition so it is aborted
The next section will be executed.

RC_INPUT_PRESENT

RC_ABORT_SECTION

The return codes are futher explained in various other sectionse.
At presents we have seen how to run a series of test sectionss
how BOLT goes about gaining access to a device and calling the
right test routines» and how the test control loop workse. Next
we look at the structure of a test routine.
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TEST ROUTINE STRUCTURE

The structure of an On=-Line test routine is gquite simple. Every
test will be a single procedurer» whose name has already been
determined (see ABJOUT ON=-LINE TEST ROUTINES). This procedure
witl have one parameter» it being the number of the test section
to be executede. Test sections are nested procedures within the
test routine» the first such procedure being test section #1l.
The main statement of the test routine is a CASE statements
indexed off of the parameter passed to ite FIGURE 3 shouws a
stripped down model of what the LINE_PRINTER_TEST might look
li ke

To see how an actual test sections might be written (i.e. how to
handle error conditionss operator inputr» «.. =2atc) see the section
entitled TESYT ROUTINE EXAMPLE.
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PROCECURE LINE_PRINTER_TEST (SECTION_NUMBER) FIXED>
FORMAL ,
CURR_SECTIDN_MUMBER FIXEDS

put all test constant defines here’
put all test record defines here
put all test variabla declarations here

22N

put all UTILITY ROUTINES here

PROCEDURE INIT_RESTORE_TEST (INIT_RESTORE_FLAG) FIXEDS
Z initialize or restore test if necessary
END INIT_RESTORE_TEST; :

PROCEDURE ALPHANUMERIC_RIPPLE_TEST;
%2 this is saction #1
\ END ALPHANUMERIC_RIPPLE_TEST;

(1]

| (;3 . PROCEDURE END_ADDRESS_TESTS
‘ : Z this is section #n
END END_ADDRESS,TEST;

CASE CCURR_SECTION_NUM); Z LP-TEST "initial statement
RETURN INIT_RESTORE_TEST (INIT_RESTORE_FLAG)?
RETURN ALPHANUMERIC_RIPPLE_TEST; 2 section 1

Z section 2

s o0

RETURN END_ADDRESS_TEST? _ % section n

END CASE> :
END LINE_PRINTER_TEST?

FIGURE 4 = TEST ROUTINE STRUCTURE. This figure shows the general
structure of a test procedure. For a detailed example of a test
routine see the section entitled "TEST ROUTINE EXAMPLE™.
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GLOBAL DEFINES

identifiers have been DEFINED in the 80LT executive

and may be used by the test sectionss

IDENTIFIER

TRUE
FALSE

SUCCESS

FAILURE

BOOLEAN

CH

BYTE

DEC
CONV

BLANK_L INE

CINITIALIZE

RESTORE

VAL

3ITC1)

CHARACTER

BIT(3)

DECIMAL

CONVERT

FALSE

TRUE

UE :  DESCRIPTION

Boolean literal having the value one.

Boolean literal having the value zero.

Fquivalent to TRUE. Indicates that a
routine has completed without errore.

Fquivalent to FALSE. Indicates that a
routine has completed with an errore.

‘Define for declaring boolean variables

Abbreviation. Used to declare charact-
er variables or display conversions.

Literal for declaring byte variablese.
Abbreviation. Used when converting a
variable to decimal formate.

Abbreviation. Used when converting
variables to different typese.

Can be used to display a blank line if
necessarye.

" Passed to INIT_RESTORE_TEST routine
indicating that the test routine and
and device should be initialized.

routine
should be

Passed to INIT_RESTORE_TEST
indicating that the device
restorede.
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The following defines are used by the test section procedures and
the test routine driver to indicate what acticn is to be takene.
The value of the define is specified in the parentheses. '

RC_CONTINUE (02

Error Interface routines return this code to indicate that the
test section is to continue. WHhen an I/0 or error check 1s
issued and it completes successfully this return code will
resulte. This code witll also be returned if the I1/0 or error
check completes with an exception or error condition and current

‘error option sett1ngs indicate that the test section 1is to

N

continue.

This return code 1is &lso returned to the test section driving
loop should a test section complete normaliye.

RC_LOCK (1)

At the end of every 1I/0 or error checks, the test sesction wWili
determine if the aperator has selected this "lock position™ to be
tocked on (see LOCK command)e. If so then the RC_LOCK return code
is returnad to the test section draver. The current test section
wilt be executed againe

RC_TOO_MANY_ERRORS (€2)

When an error occurss, one of the error interface routines is
called to report the error and determine the action to bte taken
depending on the current error option settingse. As errors occurs
they are countede. If the ERROR_COUNT reaches the maximum error
counts as set by the MAXIMUM commands then this return code 1is
returned» indicating that tco many errors have been detected
while running the current teste. The test sections s22ing this
return codes will pass it along to the test routane drivers» which
Wwill in turn termlnate the test.

e DAL e YD 0 A PN R 8 RN L Ll S S i R S R L A A S R AR AR i 200 8 St Lt SR s Lt o st e ZY 207 i mar | ke B e e e e et S A P T e
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RC_INPUT_PRESENT (3)

In order to be sensitive to unsolicited input from the operators
test sections must call the CHECK_FOR_INPUT procedure beforz eacn

I70 or error checke If input is found» the test sa2ction 1is
brought to an idle states the 1input 1is pa3arsed, and the
appropriate action is taken. The test section will continue

again when the G0 command is enterasde. If» howevers the operator
should enter the RESTART» CLEAR» EXIT» or UNIT command then this
return code will results indicating to the test routine driver
that the test is to be terminatede.

This code is also returned by the CHECK_HALT_AFTER_IO routina
should one of the specified commands be entersd while a test
section is in the idle state after an 1I/0 operation (see HALT
command)e

RC_ABORT_TEST (&)

This <code 1i1s returned when the test routine destermines an
abnormal condition for which the entire test should be aborted.
RC_ABORY_SECTION (5)

This code is returned when a test section determines an abnormai
condition for which the immediate test section should be aborted.
Execution will continue with the next scheduled sectione. (sae

SECTION and UNIT command).

The following <codes are returned whenever the diagnostic /3

interface is called by a test section. In normal <cases:» test
sections would expect the I0O_SUCCESS return codee. This is not
true» howevers» when an I/0 is issued expecting failure. Test

sections check these I7/80 return codes to determine the
appropriate action to be takene.

I0_SUCCESS (0)

Indicates that an I)D descriptor completed without exception.

I0O_FAILURE (1)

Indicates that the I/0 was not issued because there was an error
in the format of the communicatee.

L L
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IO_EXCEPTION (2)

Indicates that an I/0 compteted with an exception.

I0_MAX_RETRY (3)

Indicates that an I/0 descriptor continued to have an exception
after being retried the number of times given Dby the RETRY
option.

I0_TIMEQUT (€4)

Indicates that an I/0 descriptor timed out. BOLT assumes at this
point that the device is hunge
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GLOBAL VARIABLES

Below is a lLlist of variables declarsd by the 30LT exscutive which
may be usa2d Dy the test sectionse. Given is the variable nrame as
it appears in B3LT, the variable typa2r and 3 brief description of
how the variable can be used.

LOCK_POSITION TYPE: FIXED

This variable 1is wused 1in implementing the LOCK commande. It
uniguely identifies major test section components such as a
single ID» a locp around an I0s» a3 data compares ... =2tce. This
variable must be set to one (1) at the beginning of each test
section (prior to the first major comoponent)» and is bumped by
one (1) bafore each successive test section component. Further
details can De obtained from the discussion of Utility Routines
and from the test routine example at the end of this document.

POSITION_LOCKED_ON TYPE: FIXED

This variable is used in implementing the LICK command. If the
LOCK option has been set on and an error occurs then this
variable is set to the current LICK_POSITION. At the end of 2ach

major test section component this variable must be checked to see
if it i1s equal to the current LOCK_POSITION. If so then the
return code RC_LOCK is returned to the test routine driver. (see
RC_LOCK» LOCK commands and the test routine examplee.

ERROR_CODE TIYPE: FIXED

This variable is set by the CHECK_ERROR_OPTIONS routine when one
of the error interface routines is called. Its value will be one
of the RC type return codess 1indicating what action the test
section should takee’

ERROR_COUNT | IYPE: FIXED
Meaningfut'only when test sections are currently runninge. Teltls

how many errors have occurred durint the current test. This
value is displayed when the DISPLAY command is issu=de.
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BEGIN_ERROR_COUNT TYPE: FIXED

Meaningful cnly when test sections are currently runninge. Talls

how many errors have occurr2d during the curr=2nt test section.

. This value i1s resst before the 2xecution of each test section and

is displayed at the end of zache.

DEVICES_IN_USE TYPE: BOOLEAN

Indicates that a device has ©Deen successfully selected for
testing {(see the UNIT command). This variasble will always bpe
TRUE when viewed by a test routine.

CONTROL_SELECTED TYPE: BOOLEAN

Counterpart to DEVICES_IN_USE. Indicates that both a unit and 3
control have been selected for testing (se2 the UNIT command).
In such a cases» Doth variables will be TRUE.

TEST_DESC | TYPE: DIO_DESCRIPTOR

The I0 descripter wused for all 110 regquests through the I8
Interface Routinss. Any tast using the interface routines for an
I0 will find the resulting descriptor information heree. See the
section named "I0 DESCRIPTOR FORMAT" for the details of an I3
descriptor formate This descriptor may be viewed by the operator
at any time by 1issuing the ©DISP DESC command» Wwithout a
descriptor indexe. ‘

TEST_EXT_RSLT TYPE: BIT (54)

All I3 descriptors are 1issusd along with a request for an
extended result descriptors though the unit may not provide onee.
In such a case» this field will be 2zero. If the unit does
provide an extended result then this field will contain that
result if it was provided on the last ID issued through the 1I0
interface routinese.
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TEST_DATA TYPE:s (1024) BYTE

extendad result fiald are providead
re. Test routines have the optian
3 data or dafining th2ir own data

Just as th2 I3 descriptor and
by 80LT» sc is tnis dats buffe
of wusing this buffer for I
buffere.

*xakx DYNANIC MEMORY ALLOCATION #*#zx2x

EXCEPTION_FOUND TYPE: BOOLEAN

This booiean indicates whethar or not an eaxception occurred on
the Llast sequence of I3 descriptors issued (i.ec. PCAP mode
descriptors as well as TEST_DESC).

CURRENT_PORT_CHANNEL TYPE: BIT (7)

The PORT and CHANNEL of the unit by BOLT to 0be tested. Only
valid if the variable DEVICES_IN_USE is TRUE. This information
is automatically inserted into the I0 descriptor ©tefore 1t 1is
issued to the selected device.

CURRENT_UNIT_NUMBER TYPE: BIT (4)

The UNIT NUMBER of the unit that is currently selected by BOLT to
be tested. (The units® port and channel are found 1in the
CURRENT_PORT_CHANNEL variablz). This information is

automatically inserted into the IJ descriptor OP_CODE field just
before the I0 descriptor is issuede.

USE_DEFAULT_DATA TYPE:s BOOLEAN

The operator may specify the data to De wused in scme test
sectionss overriding the default data. This flag is set to TRUE
if the default datar» rather than operator entered datar is to be
used for the test sectione
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USE_DEFAULT_LENGTH TYPE: BOOLEAN

The operator may specify the data length to be used in some test
sactionss overriding the default langthe. This flag is set to
TRUE if the default Length» ratner than operator entered length,
is to oe used for the ta2st sectione.

USE_DEFAULT_RECORDS TYPE: BOOLEAN

The operator may specify the number of records to be us2d in some
test sectionss» overriding the default records. This flag is5 set
to TRUE 1if the default recordss rather than operator enterad
recordss arg to b2 used for the test sections

RETRY_OVERRIDE TYPE:s BOOLEAN

This boclzan may bDe set to TRUE by test sections to override the
retry capabilities of the Gensral Diagnostic I0 Routine (D3_I3)»
giving the test section complate control over the retry facilitye.

INIT_RESTORE_FLAG TYPE: BOOLEAN

When a unit is succussfully obtained through & Diagnostic Open
for BOLT wuses» the INIT_RESTORE_TEST routine of the proper test
routine is cailed with this wvariable s2t to INITAILIZE or
RESTORE. INITIALIZE tells the test routine to do any program and
variable initialization required for this test. RESTORE tells
the test routine to restore program variables and the device back
to a2 normal state. MNote: the amount of work required is device
dependente N
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DIAGNOSTIC I/0 INTERFACE

The MCP provides a Disgnostic I0 facility which allows On~Line
test routines to have ™direct™ access to the system peripherals
using M4CP communicatess. The following communicates are valid:

DIAGNOSTIC OPEN

The Diagnostic Open allows the test routine to gain access to a
single unit or all units on a control. Access may be exclusive
onlye.

It should be noted that the On=Line test rcoutine need not be
concerned with the DJiagnostic UJPEN. Wwhen the BOLT operator
enters the UNIT Commands soecifying a valid units the JPEN on
that unit is done automatically by 30LT. If for some reason the
OPEN shouild fail» then an error message telliing why is displayed
and tne UNIT coamand has no effect (see UNIT command). Refer to
INTERFACING A TZST ROUTINE TO BCLT for an examplece.

DIAGNGSTIC 10

The Diagnostic I0 communicate allows the test routine to do any
valid I0 to a unit that has been assigned to the program through
a Diagnostic Opene. The program doing the Diagnostic IO also has
complete control over the error reporting and retry capabilities»
normally done by the H4CP. The Diagnostic I0 interface has been
broken up into two laevels for ease of use and maintainability.
Refer to "I0 INTERFACE ROUTINES™ below for a full explanatione.
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DIAGNOSTIC CLOSE

The Diagnostic CLOSE conmmunicate raleas2s the specified unit(s)
back to MCP controle. The only restriction on a Diagnostic Close
is that the wunit(s) must have been assigned to the progran
througn a Diagnostic QOpen.

As with the Diagnostic OPEN» the On<-Line test routines need not
be <concerned with the Diagnostic CLOSE. The CLOSE will be done
automatically whenever the operator enters the 83YE, RESTART, or a
valid and successful UNIT Commande. If for some reason the
Diagnostic CLNSE should fail then an error message telling why is
displayed and the respective command has no 2ffecte This is true
except for the case of the RESTART command. All progranm
variables will have Geen brought back to their default stata,
howsvers, SOLT will stitl De connected to the Llast unit(s)
successfully obtained via the UNIT commande.

I0 INTERFACE ROUTINES

There are two Llevels to the diagnostic IO interface routiness
those which the Jn=Line test routines see» and a3 general
diagnostic I0 routine which they do not. In most cases» the
Cn-Line test routines will call one of the vwisible ™interface™
routines wWith the appropriate parameters which» in turns wWill
call the general I0 routine. The requested IJ is attempted and
the result is passed back to the calling test routine through the
interface routine. See FIGUREs 3 and Se.
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FIGURE S5 = DIAGNOSTIC I0 INVERFACE. The above diagranm
jllustrates the different levels of the diagnostic I0 Interface
and how these routines communicate information between one
anothere. In special <cases a test routine may call the 00_IO0
routine, but this is warned against since that routine assumes
all descriptor fields have been correctly initialized.
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GENERAL DIAGNOSTIC IOJ ROUTINE (on_1I08)

The general diagnostic I3 routine is available to the tast
routiness ocut will usually de called indirectly by one of the

second level interfac2 routineas. It has parameters for every
required field and option of a diagnostic I0 communicate. They
are as follows:

le File Number == SDL Diagnostic ID file

2« Extended Resutt -= requesting extended result

3. Wait Complete == wait for IC to complate or not

4. Linked Descriptors == number of linked IN descriotors

5« I0 Descriptor Address == address of first I0 descriptor

be Extended Result Addre. == address of first extended result

The communicate is constructed from these parameters and then
sent to the MCPe. The result of tha2 I0 is checked and one of the
following actions wWwill be takene.

le If the cosmunicate failed then I0_FAILURE is
returnede (Tha I0 was naver initiatecd)e.

2. If the communicate succeeded and there was no
exception on the 10 tnen IO_SUCCESS is returned

3. If there was an exception on the I0 and retries
are not requested {or RETRY_OVERRICE is TRUE)
then IO0_EXCEPTION is returnede. Otherwises» thea
op i1s raetried. If the op is retried the maximunm
number of times without successfully completing
then I0_MAX_RETRY is raturned.

It should be noted that this routine assumes that I0 descriptors
have Deen constructed correctiy and that aill parameters are
correcte

In addition to building and issuing the Diagnostic I0 communicate
and returning the result of the I0 back to the test routines, the

general I0 routine (DO_ITJ) has some other features which are
discussed belowe ,
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TRACE DESCHRIPT3RS

If the TRACE CESCRIPTORS or TRACE DESCRIPTORS ON or TRACE 0N
command h3as been entered Dby the operator then the general 1)
routine (DJ0_IN) will display every related I0 descriptor before
and after it has been issued.

TRACE DATA BUFFERS

If the TRACE BUFFERS or TRACE 3UFFZRS ON command has been entered
by the operator then the general I0 routine (00_I0) routine will
display wevery rslated data buffer area before and after the IJ
has been issueds. The format of the display 1s dependent on tha
HEX and ALPHA commandse. The data areas will be displayed to the
CDT and PRINTER if the respective options are turned one.

RETRY QPSS

The RETRY command sets the number of times that an I0 is to be
retried should it complete With an excseption conditione. The
general IO routine (DO_I0) controls the retrying or re=issuing of
I0 descriptorse If a sequence of one or more I0 descriptors has
been retried more than the number of times specified by the RETRY
command then retries are stopped and an appropriate error code is
returned. Should a retried I descriptor succeed then the return
code wiltl indicate I0 successr» unknown to the calling routine is
the fact that the I0 was retriede.

Test sections may override the retry facility i1f necessary. This
is accomplished by setting the "RETRY_OVERRIDE™ Boolean to TRUE.
Note that the test section must then iamplement the RETRY
facilitye.

Interface routines to this general 1I0 routine are discussed
belows They are designed to bz a simple means for test sections
to issue I0 descriptorse.
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SIMPLE_IO

This procadure is one of the second la2vel diagnostic IJ routinese.
The name has Dbeen <chosen baecausa this is the simplest I3
interface for the test routines. SIMPLE_IO should be called only
when all of the following conditions hold:

. 1. No data transfer is being donee A data transfer
requires the beginning and ending address of the
data buffer being used for the IQ0.

If any ona of these conditions does not hold for the IO to be
performed then ons of the other IO interface routines is needede.

SIMPLE_I0 has only one paramatersr the op code for the operation
to be attempted. The executive has already obtained the ports
channel» and unit number of the device to be tested (refer to
UNIT command). SIMPLE_I0 calls SZT_UP_DIO_DESCRIPTOR, setting up
the I0 descriptor. Next the D0_I0 routine is called and the 10
is attenpted. The general IQ0 routine (DO_IO) returns the result
of the I0 back to this procedure. This result is passed along to
the calling routine of SIMPLE_IC.

The calling routine may examine the IQ result and extended result
descriptors by examining the appropriatzs fields of the global
variable "™TEST_DESC™ and the global wvariable TEST_EXT_RSLT»
respectivaly (see NOTE below). These variablies will hold the
most recent I0 results for a test routines and are reset for each
new IJ that is issued through one of the Diagnostic I0 Interface
Routinese.

NOTE: Extended results are always requested when doing an 1I0»
howevers not all devices return an extended result. Therefores
TEST_EXT_RSLT may have no mzaning for the most recent 1I0. The

field will be zeroed Dbefore each I0» however» to avoid any
confusion.
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DATA_IO
This procedure 1s one of the second level diagnostic I3 routinese.
Its purposs 1is to provide an interface for test routines
requiring data transfers on the I0. Passed to this routine will
be the following parameters:

l. Uperation code to be performede.

2« Begin address of buffer used in data transfer.

3. End address of buffer used in data transfer.

As in the SIMPLE_I0 procedures the diagnostic IJ descriptor is

-constructed with the supplied informationa Then the IQJ s

attempted by calling the general I0 routine (00_1I0). The result
status of the I0 attempt is returned to DATA_IQ by this routine
and is simply passed along to the calling routine.

The catling routine may examine the IO result and extended result
descriptors by examining the appropriate fields of the global
variable "TEST_DESC™ and the global wvariaple TEST_EXT_RSLT»
respectively (see NOTE below)d. These variables will hotd the
most recent I0 results for a3 test routine» and are reset for each
new I3 1issued through one of the Diagnostic IO Interface
Routines.

NOTE: Extended results are always requested when doing an I0»
however» not all devices return an extended result. Therefores
TEST_EXT_RSLT may have no meaning for the mast recent IQ. The
field will be zerced before each I0 to avoid any confusion.
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| . . .
C |
SET_UP_DIQ_CESCRIPTOR
This is a general procedire for setting up I3 descriptors 1in

preparation of a diagnostic I0. The following parameters are
| requirede.

le I0 DESCRIPTOR == descriptor to be set up
2. 0P CODE == the ap to be performed
3. BEGIN DATA ADDRESS == begin address of puffer
4o END DATA ADDRESS == end address of buffer

i The given descriptor is constructed with the sugplied parameters
‘ and control is passed back to the catling routine.

I0 DESCRIPTCR FORMAT

The format of I0 descriptors used by BOLT is given belowe. Most
fields will either be set to parameters provided 1in I3 INTERFACE
ROUTINES or set by PCAP commandse. 0f most concern will De the
"IO_RESULT" field which will contain the result status of an I3
operatione. The descriptor fields are as follows:

|

|

|

O

o~  RECORD DIO0_DESCRIPTOR

ACTUAL_END BIT (24), % =R

| I0_RESULT ~ BIT (24)» % %R

| I0_LINK BIT (24), b4 *S
10_0P 3IT (24)» 3 x5
I0_BEGIN_DATA BIT (24)» % S
I0_END_DATA - BIT (24)» % *S
I0_DISK_ADDRESS BIT (24)» % *S
I0_M_EVENTS 3IT ¢ 8)» X *NA
I0_MCP_IQ BIT (16)» 2 £NA
10_F13 BIT (24), 2 *NA
I0_FIS_LINK BIT (24)» ) £NA
I0_SACK_LINK BIT (24), Z *NA

IC_PORT_CHANNEL BIT € 735

Where "«R"™ means fields returned by an I0 operations T%S™ means
fields that must be or can be set by B0LT» and "#NA™ ameans not
applicables
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ERROR PROCESSING INTERFACE

This section describes the error interface routines provided by
830LT. As Wwith the I0 1interface routiness there are error
processing routines wWwhich the dn=Line test see and don't see.
Upon datecting an errors the On~Line tast wWwill call one of the
higher Level error routinese. The general outline of each error
interface routine is as follows:

1« If any one of the display options (00T, PRINTERs or
EL3G) is oan then the specifiad error message will
be read from the EZrror File (EZFILEZ).

2. If ODT is set then the massage read is disolayad to
the 00T.

3. If PRINTER is set then the message is displayed to
the Line printere.

4. Depending on the type of werrors other information
may be displayed to the GDT» Printers» and ELOG File
if those options are one

5. All (BOLT) options pertaining to error processing
will be <checked and a return code 1indicating the
action to be taken will De returned to the test
routine. See the saction on the CHECK_ERROR_OPTIONS
routine and the section on RETURN CODES for more
details.



Lo SR L LN D AL e R 2K st 2o i e e Lt D e e L A T Ll S i e i e A ¥ e e e G i e 3 b e o e e it AT e iy

19=2

BEURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP 31200 B30LT EXECUTIVEL
SANTA BARBARA PLANT PeSe 2223 354&43(A2

ERROR INTERFACE ROUTINES

The following error interface routines ar: those Which the
On=Line routina2s have access Lo Exactly which ona of these
routines a test routine will call upon detecting an error depends
on the type of dsta to te displaysd with the 2rror message.

ERROR

This routine 1is <callad by an In=-Line test routine when it has
detected an error and the test routine only wishes to display an
error message and check the error opntions (no result descriptor
information). Passed to the EZRROR_MSG routine as a parameter is
the error message {(equated valu2) to be displayed (refer to EZRROR
MESSAGE FILE)e The procedure is constructed as follows:

PROCSDURE ERROR ( ERR_MSGs» ERR_NUM ) FIXED;
FORMAL

ERR_MSG FIXED>»

ERR_NUM FIXED;

ERROR_MSG ( ERR_MSG, ERR_NUM )5

ELOG_MSG>

RETURN (CHECK_ERROR_JPTIONS);
END ERROR>

See below for an explanation of the EZRROR_MSG» ELOG_MSG» and
CHECK_ERRCR_OPTIGNS procedures. The wvalue returned to the
calling routine reflects the current setting of the error
processing aptions and/or any operator inpute
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ERROR_IQ

This routine 1is called by an On=Line test routine when it has
detected an error on an I3 and the Wwishes to display an error
messager and result descriptor information to the ELOG File (done
by issuing an ELOJG communicate to the MCP). This error interface
routine does not support any data displaye. Passed to the
ERROR_IQJ routine as a parameter is the error message (equated
value) ta be displayed (refer to ERROR MESSAGE FILE for a
complete explanation). The procedure is wWwritten as follows:

PROCEDURE ERROR_IO € ERR_HSG» ERR_NUM ) FIXED3
FORMAL
ERR_MSG FIXEDS
ERR_NUM FIXED;
ERROR_MSG (ERR_MSG» ERR_NUMD;
ELOG_MSG;
IF ELOG % ELOG OPTION ON
THEN 0G5
%

% BUILD ELOG COMMUNICATE
% WITH DESCRIPTOR INFO.
% ' :
% ISSUE ELOG COMMUNICATE
END3
RETURN (CHECK_CRROR_OPTIGONS);
END ERROR_ID; '

See below for an explanation of the ERRDOR_M5G» ELOG_MSG» and
CHEZCK_ERROR_OPTIONS procedurese. The value returned to the
calling routine reflects the current setting of the error
processing options and/or any operator inpute.
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ERROR_VAL

This procedure 1is callaed by an On=Line test routine when it has
detected an error pertaining %to th2 comnare of ¢two valuese.
Passed ta t£RROR_VAL 1is the error message {aquated valtues) to bhe
displayeds» and the expected and obtained wvalues found to
miscomparee The procedure works as follows:

PROCEDURE ERROR_VAL (ERR_MSG» ERR_NUM»

EXP_VALUE» OBT_VALUE)  FIXED;
FORMAL
ERR_MSS FIXEDs
ERR_NUM FIXED»

EXP_VALUE 81IT(24)»
O3T_VALUE BIT(24);

ERROR_MSG ( ERR_MSG» ERR_NUH )’
dUT ( "EXPECTED DATA: CAT CONVERTUEXP_VALUE> CHAR));
gUT ¢ "OBTAINED DATA: CAT CONVERT(OBT_VALUE> CHARI);
RETURN (CHECK_ERROR_OPTIAONS);

END ERROUOR_VAL;

2 3

See below for an explenation of the ERROR_MSG» ELOG_MSG» andg
CHECK_ERRCR_DPTIONS procedurese. The wvalue returned to the
calling routine reflects the current setting of the error
processing options and/or any operator input.
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ERROR_A3UF

This orocadure s callzd when an On=Line test routine detects a
compare errar in two datz arrays. For examolz, 3 test might wish
to write to a magnetic tape then read the data written, caomparing
two buffers for any errorse. The ERROR_BUF rcutine is5 called
passing it the error message (s2quated value)» the two data arrays
and the Length of the obtained data arraye. The ERROR_BUF
procedure is structurad as follows:

PROCEDURE ERROR_SBUF (ZRR_MSG» ERR_NUM, EXP_BUFF,
J3T_BUFF, BUFF_LENGTH)D FIXED;

FORMAL
ERR_MSG FIXED»
ERR_NUM FIXEDS
EXP_3UFF CHARACTER (%),
Q8T_RUFF CHARACTER (*)»

BUFF_LENGTH FIXED>

ERROR_MSG (ERR_M5G» ERR_NUM)S
QUT ( "EXPECTED DATA™ );
DISPLAY_BUFFER (EXP_SUFF, SUFF_LENGTH)
QUT ¢ "OSTAINED DATA™ )
DISPLAY_BUFFER (OBT_BUFF» BUFF_LENGTH)S
RETURN C(CHECK_ERRQR_OPTIONS)S

END ERROR_BUF;

See below for an explanation of the ERROR_MSG» ELOG_HASG» and
CHECK_ELRROR_OPTIONS proceduress The wvalue returned to the
calling rvoutine reflects the <current setting of the error
processing options and/or any oops2rator inpute. The DISPLAY_BUFFER
routine is assumed to be an 1iterative routines displiaying
BUFF_LENGTH bytes of data from th2 buffer passed to it.
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ERAOGR_M5G

This procedure can D2 us2d by a tast section Whenever it desires
to disnlay an error messaj2 without displaying values or checking
the current 2rror option s2ttingse. The procedure checks to see
if any of the BOLT display options are on. If so then the srror
message indicated is obtained from the separate disk error file
EFILE. If the QDT option 1is on then the error aessage 15
displayed to the 00DT. Likewise for the PRINTER optione. The
ERROR_MSG routine is written as follows:

PROCEDURE ERRUR_MSG ( ERR_MSG» ERR_NUM )’

FORMAL
ERR_ASG FIXED»
ERA_NUM FIXED:

IF (0DT O0OR PRINTER OR ELOG) THEN
READ EFILE [ERR_MSG1 (LAST_MSG);
IF 00T THEN
Z DISPLAY THE FOLLOWING:
b4 DEVICE 3EING TESTED == IF ANY

% SECTION NUM3ER == IF ANY
% ERR_NUM
% MESSAGE READ FROM EFILE

IF PRINTER THEN
XA WRITE TQ THE PFILE:

A DEVICE BEING TESTED == IF ANY
p4 SECTION NUMBER == IF ANY

% ERR_NUN
% MESSAGE READ FROM EFILE
END ERROR_MSG3

ELOG_MSG

This procedure is called to handle all message displays to the
Engineering Log (ELOG File)e. No parameters are requirede. The
message to Be written to th2 ELOG File is assumed to have already
been read from the EFILE and placed in the global character array
LAST_MSG.

PROCEDURE ELOG_MSG3
IF ELOG THEN
Z ZIP EM THE FOLLOWING INFORMATION
% DEVICE BEING TESTED == IF ANY
Z  SECTION NUMBER -= IF ANY
z ERR_NUM
2 MESSAGE STORED IN LAST_MSG
END ELOG_MSG3 |
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CHECK_ERROR_OPTIGNS

AlL Gn=Line tast error intarface routines wisning to <check the
error options call this routine to check the current setting of
the werror option flagse. Depending on these settings the
approoriate action wWill b2 taken and a return code will be
returned to the calling routine indicating the action to be taken
by the test routine. Error options checkad are HALT ERROR» LOCK»
and MAXIHUM (see the respective commands). The value to be
returned is recorded in the global variable "ERROR_CODE". Tha
routine is structur=ad as follows:

PROCECURE CHECK_ERROR_OPTIINS FIXED>
3UMP ERROR_CJOUNT; % COUNT ERRORS

IF HALTERRIR
THEN D35

DISPLAY "TEST SECTION STOPPZD CUEZ TO EXCEPTION ON I/0™5

CISPLAY ™ENTER NEXT COMMAND™;

INPUT_CONTROL (TRUE); % WAIT FOR OPERATAOR INPUT
IF EXIT OR RESTART OR CLEZARED 3SR NIW_UNIT
THEN

RETURN (SRRGR_CADE := RC_INPUT_PRESENT);
END; :

IF ERROR_COUNT EQL MAXIMUM_VALUE
THEN D05 o ’
DISPLAY ™MAXIMUM NUMBER CF ERRORS REACHED™;
RETURN (EZRROR_CODE 3= RC_TOD_MANY_ERRQORS)S

END3
IF LOCKERROR
THEN 0G5
IF NOT LOCKED
THEN DO’
POSITION_LOCKED_ON 2= LOCK_POSITIONS
LOCKED := TRUE; ,
ENDS
END;

RETURN C(ERROR_CODE := RC_CONTINUE);
END CHECK_ERROR_OPTIONS:
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MESSAGE

This routine provides a means for test routines snd test sections
to read messagess from the ZFILE. Messages @may bLe error messages
or informative messages for the operator. Ffor instancesr opne Line
Printer Tast Section may reguire that the Line Printer D=2ing
tested is NOT READY. The message requesting the opsrator to make
the device ANOT READY» <can be storad in the EFILE. This also
allows for easier maintenance of output messagese. The MESSAGE
procedure is wWwritten as follows:

PROCEDURE MESSAGE (MSG_NUM) CHARACTEIR YVARYINGS
DEFINE

MSG_NUM FIXED>
DECLARE

M35 CHARACTER (30);

READ EFILE IMSG_NUM1 (MSG)? ,
Z STRIP OFF TRAILING 3JLANKS, LEAVE QONE
RETURN (MSG);

END MESSAGE»

A few sample uses of this procedure and the resulting output is
shown belows. The reader should notice the versatility of this
routine. : 4

SOURCE: DISPLAY ( MESSAGE(PLEASE_NOT_READY) )’
QUTPUT: PLEASE NOT READY THE SELECTED LINE PRINTER.

SOURCE: DISPLAY ( MESSAGE(WRITE_FAILED) CATY

CONVERT (DECIMAL (LINE_NUMBER» 3)s CHARACTER))?

QUTPUT=: THE WRITE QP FAILED ON WRITE NUMBER 126

Utitity» and Informative messages are placed into the EFILE in
the same way that error messages ar2. See the next section which
explains more about error messagese.
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ERROR MESSAGE FILC

Error messages are found in 3 separate disk file» 1i1nternatly
known to BOLT as EFILE. When thz2 EZRRIR_MSG routine is called 1t
is passa2d a messaga numtar. This number is the position of the
appropriate arror message in EFILE (zero relative)d. The error
message is read from the file and displayad where necessary»
depending on the current display option settingse.

When a test is being designed and coded the programmer should
recognize and record all raquired error messagese. Oncz2 the test
is ready to be compilad the grogrammer Wwill have to define the
error m=2ssag2 mnemonics and 2nter the actual messages into the
appropriate spot in the error file (EFILE). for example, 1i1f a
test routine wishes to display a message indicating a parity
error on a ra2ad operation the following steps would be taken:

1. DEFINE
READ_PARITY_ERROR AS % 435 %

2« Enter the actual message in the error file at
the 45-=th positions» O reiative. Looking at
a portion of the error file one might see:

<record 43>: INVALID KEYHWORD.
<record 44>3 EXPcCTING A ™7™ BETWEEN COMMANDS.
<ra2cord 45>: PARITY ERROR DETECTED ON REAC 0OP.

3. When an error occurs call the appropriats
routine passing it the error mnemoenice Such
ass

ZRROR_IO (READ_PARITY_ERROR» ERR_NUMI>

An example of how an error message might be displayed to a given
output device is given belowe. This is not necessarily the forn
of the display for all devices.

ERRORs CgQ0012 TEST: NTA TASK: SECTION 3
PARITY ERROR DETECTED ON READ OP.

POSSIBLE FAILURE OF INTERFACE LOGIC
EXPECTED DATA 3C1C2C3C4C5CHC7C32

RECEIVED DATA 3JC1C2C3C4FFC6C7C83

ERRORS ‘ b
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UTILITY PROCEDURE INTERFACE

Following are a list of miscellan=2ous ganeral purpose routines
that are declared in thes BOLT executive and may be used by the
test routineg.

B0J_SECTION_NSG

A call to this procedure should be the first statement of every
test sa2ctione. The procedure requires ona parameter which is a
character string» not to exceed 50 characters» containing the
following information:

"3IEGIM SECTION <#>: <section name>.™

The B0J_SECTION_MSG oprocedure will append the unit mnemonic of
the unit being testad to the front of thz supplied message.
<section name> 1is the name of the test section that is currently
being executede An example call from a test section would be:

BOJ_SECTION_MSG ("3EGIN SECTION 1: END ADDRESS TEST.");

The procedure will output the message only if the BOJ option has
been selected by the operator and the section is not being
repeatede. The cutput will go to the ODT and the PRINTER if both
options have been sete.

R It
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EQOJ_SECTION_MSG

A call .to this procadur2 sanodld be near ths end of every test
sectione. The procedure resguirss one2 parasmeter which 1is a3
cnaracter strings not to exceed S50 characters» containing the

following informatiaon:
"CND SECTION <#>: <section name>."

The EJJ_SELTION_MSG procedure will append the unit anemonic of
the unit Dbeing tested to the front of the supplied messagee.
<section name> is the name of the test section currently being
executeds An example call from a test section would bDe:

EOJ_SECTION_MSG ("EDJ SECTION 1: END ADDRESS TEST.")’

On the line fotlowing the messagse just described, this procedure
will display the number of errors detected in the test section
just complatede. The messages will only be displayed if the 304
option has Deen selected and the section is not Deing repgeated.
The output wWill go to the 00T and the PRINTER if both options
have been sete.

FILL _BUFFER
This procedure may be called by any test routine to fiil a3 given

buffer Wwith a given patterne. Passed to this routine are the
following parameters:

1. BUFFER == puffer to be filled with pattern

2. BUFFER_LEN == length of the buffer to be filled in bits
3« PATTERN == dgta pattern to put into BUFFER

4. PAT_LEN == length of the data pattern in Dits

The specified pattern is repeated or truncateds, if necessarys to
fill the BUFFER. See the TEST ROUTINE EXAMPLE section for
examples aof how to use this . and other utility routinese.
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PATTERN

This procedure 1s called uWwnen 3 test section wWwishes to filt a
buffer wWwith a predefined patterne. Passed to this procedure are
the following parameters:

1. BUFFER == the buffer to be filled with the pattern
2« BUFFER_LEN == length of the buffer to be filled
3« PAT_NUM == number of the pattern to be used

When callad» this procedure checks first to make sure that the
pattern specifisd 1s a velid one (refer to the DATA command for a
list of valid pattern indecies). Once the pattern index has been
verifiads the given buffer is filled with the pattern» repeating
or truncating where n=scessarye. This procadure calls the
FILL_BUFFER procedure to actuslly fill the BUFFER with data.

COMPARE_BUFF
A utility routine provided for COMPARE command and all test
procedures for comparing two data areas. Passed ta this
<ﬁx procedure are the following parameters:
3
| . .
- 1. REC_BUF the buffer to be compared with the standard
one. '
2. EXPEC_BUF the standard buffer.

3. EXPECTED_LEN Length of the standard buffer in bDitss.
4. NO_OF_BITS number of Dits to be compared at a time (4

/ 8).
S« DISP_FLAG a boolean to indicate if the buffers are to
’ : be displayed in the case of data
miscompare.
6. ERR_ND arror nuaber (for test procedures).

7« RESULT_FLAG a3 boolean that will be set if compare is
successful.

The procedure returns a fixed value where the value returned
should be <checked, by the test procedures in order to take an
appropriate action in case af data miscompare.

When callad» this procedure compares the contents of the REC_BUF
with that of EXPEC_BUF by NO_QF_BITS bits at a timee. it should
be noted that the test procedures should check the HEX and ALPHA
options and set NO_OF_BITS accordingly. If the HEX option is on»
the data should be compared in four bit quantities? if the ALPHA
option is sets the data shoutd be compared 1in eight bit
, quant:ties, if both options are set» the data shouid bo compared
(j\} in four pit quant1ties.
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If a data miscompare 1i1s datectedr» the procedure calls EZRROR
routine if ERR_NO 1s not =15 otherwise» it only informs the
operator of the data mismatch. So if any of the test routines

wish to check the error options and racord the error message 1in
the &£Lgdg files it should call this routine with ERR_NO set to
anything but =1.

The procedura, 1f the DISP_FLAG 1is set» then displays 45
characters of "EXPECTED™ and "COS3SERVED™ data to the 0DT beginning
at the character boundary of the data in error if the 0DT option
is oOne It displays the entire buffers to the printer if the
PRINTER option is sete. The decimal position of the first HEX
digit or ALPHA character is displayed at the beginning of each
Line in parenthesise Compare errors are marked wWwith asterisks
(x) on tha Lline titled ™ERRJRS™ for each HEX digit or ALPHA
character in errore.

If neitner GDT nor PRINTER are sats the operator is informed and
buffers are not displayeds.

DISPLAY_IOQ_RESULT

A utility routine provided for all test procedures for uniforn
output of I0 descriptor resultse. Passed to this routine is the

"I0_RESULT™ field of the I0 descriptor in guestion. The result
field is displayed following a tabel identifying it, :
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WAIT_FOR_INPUT

This utility procz2dure is for tast sections only. It is provided
so that test sections may dbring BS0LT to an idle states waiting
inpute For example» 3 test section in the LINE PRINTER TEST
might want to stop temporarily and wait for the operator to ready
the printer that is being ta2sted. The WAIT_FOR_INPUT routine is
a boolean procedure where the value returned means:

TRUE -= the operator entered an EXIT» CLEAR» RESTART,
or UNIT commande The test procedure is to be
haltede.

FAL SE == the GO command was entered and the test is to

continuee.

A typical use of this utility routine would be as followuws:

DISPLAY (MESSAGE ( MSG_NUM ));
IF WAIT_FOR_INPUT THEN RETURN (RC_INPUT_PRESEMT);

For this exanmples we will assume that MSG_NUM is a defined

mnemonic equated to a numeric value; that wvalue being the
position in the Error File (EFILE) of the messasge "PLEASE READY
THE LINE PRINTER THAT IS BEING TESTED.™. The message 1is

displayed and BOLT is brought to an idles, waiting input state.
The operator should ready the line printer in question. Entering
a GO0 command will continue the test section currently being
executed.
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ACCEPT_AN_ANSHWER . -
This boolean procedure allows interaction with the user. The
usar 1is asked to . supply a yes or no input to thes 00T. Tha
. procedure returns a boolean according to the entry: al for yes
and a 0 for no. Only yes or no will be accepted. The routine

Lloops until either is supplied.

CHECK_FOR_INPUT

CHECK_FOR_INPUT is a boolean procedure which checks to see if the
gperator has entered any 1input on the 00T. A call to this
routine sust be made before every test secticn fragment that is
labelad with a "LOCK_POSITION™ (see GLOBAL VARIABLES and the TEST
ROUTINE EXAMPLE). The CHECK_FOR_INPUT routine returns values
having the following meaninge. '

TRUE == the operator entered an EXITs CLEAR» RESTART,
or UNIT command. The test procedure is to be
haitede.

FALSE == the GO command was entered and the test is to
' continues or no input has been enterede.

A typical use of this utility routine would be as follows:

BUMP LCCK_POSITIONS
IF CHECK_FOR_INPUT THEN RETURN (RC_INPUT_PRESENT);

4 o

*x%x error check or I0 attempt =«
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CHECK_HALT_AFTER_IO

This Dboolean procedure <checks to see 1f the operator has
requested BOLT to halt after each IC {(see HALT command)e. If so»
then BJLT will go to an idlesr waiting input state. A call to
this procedure must appear after the I0 request or error check of
every tast section fragment that is 1labelad With a
"LOCK_POSITION"™. Values returned by this procedure have the
following meaning:

TRUE == the operator entered an EXIT, CLEAR» RESTART»
or UNIT command. The test procedure is to be
halted.

FALSE. == the GO command was entered and the test is to

continues or the option to halt after each IQ
Was not turned one

A typical use of this utility routine would be as follows:

LTI 1]

#xx orror check or I0 attempt =
IF CHECK_HALT_AFTER_IO  THEN RETURN (RC_INPUT_PRESENT)S
IF LOCK_POSITION EQL POSTITION_LOCKED_ON
THEN
RETURN (RC_LOCK)?

The line of code checking to see if the LOCK_POSITION is equal to
the POSITION_LOCKED_ON shows how test sections implement the LO3CK
commande In the following section of this document a model test
section fragment 1is shown ta give the reader a better
understanding of how some of these "required™ utility routines
are useds After that an example test routine is givene.

il i L3
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TEST ROUTINE EXAMPLE

Following is a test routine example which demonstrates the use of
some of the I0 interfaces LCRROR interface» and utility routines
of 80LT. This test routin2 example also shows the reader how to
use return codes returned by these interface routines» and how a
particular test section is called. Before Looking at the test
routine example» howevers» it is necessary to shew the reader what
a model test section fragment should look Likee. Following that
several test sections are constructed from these fragmentss
showing the overall construction of an "exanmple™ test routine.

TEST SECTION FRAGMENT

A model test section fragment is shown in FIGURE 6 below.
section fragment 1is defined as being any I0 attempt or
check required in a3 test section. The required format of
fragment consists of the following (in the order given):

A test
arror
each

l¢ The global variable "LOCK_POSITION™ is bumped to the
error (or set to one if this is the first test section
fragment in the test section). This variable is used
for the lock option and for indicating error positions

2« A call
if the

to the "CHECK_FOR_INPUT™ routine is made to
operator has entered any inpute.

a2

3. The I0 is attempted or the Error Check is made.

4. A call to the "CHECK_HALT_AFTER_IO® routine is made to
see if BOLT is supposed to halt after the IO or Error
Checke.

5. The ™LOCK_POSITION" and "pPOSITION_LOCKED_ON™ variables
are checked to see if BOLT is tocked on this errore.

Other tasks may be performed before and after any of these.
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ARXREkR R xh Rk kR RRkhkh Rk ki

Z* MODEL TEST SECTION FRAGMENT =

. z***t**t*tttt**t**itﬁ****it*tttit**

X

possibly other test section fragments

ae ds o0

BUMP LOCK_POSITION;
IF CHECK_FOR_INPUT THEN RETURN (RC_INPUT_PRESENT);

possible code to set up of I0 descriptor for
upcoming I0.

*kxxx the I0 or Error Check #xtzx2

0 88 M 84 w0 00 00

if an unexpected error occurred then cail
of the Error Interface routines. Possible
that the test could be haltede.

.68 00 ¥

IF CHECK_HALT_AFTER_IO THEN RETURN (RC_INPUT_PRESENT)?
IF LOCK_POSITION EQL POSITION_LOCKED_ON
THEN RETURN {(RC_LOCK)’;

(I T 1]

FIGURE 63 = MODEL TEST SECTION FRAGMENT. This figure gives the
essential parts for every test section fragment.
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e e e e e e e e e N e S N e e e NN e N A e e e SR ST TS s e e T E e et aE e an asae )
+ %
+ L IN N EEEEE ~ PPPP RRRR 1IN N TTTTT EEEEE RRRR y 4
+ L I NN N E P P R R I NN N T E R R z
+ L I N N N EEE PPPP RRRR I N N N T EEE RRRR y 4
+ L I N NNE ‘ P R R I N NN T E R R k4
+ LLLLL I N N EEEEE P R R IN N T EEEEE R R 2
+ Z
+ 4
+ TITTIT EELEEE SSSS TYITYT 4
+ T E S T b4
+ T EEE $SSS T 4
+ T £ S T 4
+ T EEEEE $SSS T b4
+ : 4
R e e L L L L L P L L L DL TS 1
+ 4
+ PURPOSE: THIS IS A SAMPLE TEST PROCEDURE DESIGNED 70 %
+ eemecee=- SHOW THE READER HOW THE TEST PROCEDURES %
| * SHOULD BE STRUCTURED» HOW THE DIAGNOSTIC IO %
<:;)f AND ERROR INTERFACE ROUTINES ARE USED», HOW BOLT UTILITY ROUTINES %
+ ARE USED» AND MORE. THE TEST CASES SHOWN MAY NOT NECESSARILY DE- 2
+ PICK ACTUAL TESY CASES. cxxese THIS IS ONLY AN EXAMPLE xxxxx, 2
+ ‘ : b4
+ IN SOME PLACES, PSUEDQO-CODE IS USED. PSUEDS-CODE SHOULD NOT BE %
+ CONFUSED WITH ACTUAL CODE. b4
+ 4
Ll AL AL LA A el DLl LD L LDt l Ll bbbl Ll bbbl b b )4

PROCEDURE LINE_PRINTER_TEST ( SECTION_NUMBER ) FIXED;
 FORMAL , o
SECTION_NUMBER FIXED;



12=4

BURROUGHS CORPORATION COMPANY CONFIDENTTIAL
COMPUTER SYSTEMS GROUP 81000 B30LT EXECUTIVE
SANTA BAR3ARA PLANT PeSe 2228 3543(A)

PR L E LR ELELEREEREL R EREEERRLERE LR LR EEREErERLE LR LR EREY] ----—----nz

+ PRINTER ERRGOR MESSAGE DEFINES %
T S N N NN NN S RS S A A AN S AN TR e r eSS AT eE AN N S ST SeeTeaneee e )
DEFINE

TEST_OP_FAIL AS 75 #»

SGL_WRITE_FAIL AS £ 76 #»

DBL_WRITE_FAIL O AS 2 77 #,

SECTION_ABORTED AS % 73 #s

NOT_RESPOND ING AS £ 79 #»

P L L B A R R L LR LA LI LD L EL LA LL R AL L Ll R Al bl Ea b Rl L Rl R R ----z

+ OPERATIOGN CODES USED 4

G D N T D D AT AT TR WD WD T M R D W SR AR D W AR WO S B A M N WP WS G WD R D M SR M G W W R D WS S W W W --‘---z

gP_TEST AS # 3a83C0CC0Q #»
QP_SGL_WRITE : AS . # 3AHLEQJQ0Q #»
OP_DBL_HWRITE AS ® 34F00003 #5

+--------------—'-----'--------‘----'-C-----------_---------s—-----'-ﬂ-_z

+ VARIABLES USED IN TEST 4

"-‘ P LR L L EELERLEREELELEERELELDLEDLREE DL ELEDELEDLERELLERLEIEEEEALELEDLERDAEELELE] -ﬂ—n_-z

DECLARE :
LEN 3IT (14)» Z LENGTH OF DATA FQOR 0P
WRITE_DATA BIT (MAX_DATA_LEN)» % DATA BUFFER FOR WRITE
I0_RESULT FIXEDS
ERROR_RESULT _ FIXEDS

e Lt e e A e b e e o8 Al & S A i 00 s e A S s A T 0 LA UATRN

aite



a

o

12=5

SBURRQUGHS CORPORATION COMPANY CONFIDENTIAL

COMPUTER SYSTEMS GROUP B1000 BOLT EXECUTIVE

SANTA BAR3ARA PLANT : PeSe 2228 3543(A)
e e L L L e LD PR LR R R L L L4
+ : b4
+ F I L L PRINTER 3 UFFER b4
+ X
L el DL LRl DR L L LI LR EEE R L L e L
* 4
+ THIS PROCEDURE IS <CALLED BY TEST SECTIONS TO FILL THEIR DATA %
+ PBUFFER WITH EITHER A DEFAULT DATA PATTERN 0OR USER PROVIDED DATA. X
+ PASSED TO THIS PROCEDURE AS FORMAL PARAMETERS IS THE FOLLOWING %
+ INFORMATION: : p4
+ 4
+ 1. BUF == BUFFER TO B8E£ FILLED WITH DATA z
+ 2« BUF_LEN == LENGTH OF BUF. 4
+ 3. PAT -= DEFAULY PATTERN TO0 BE PLACED IN BUF b4
+ 4. PAT_LEN -= L ENGTH QF THE DATA PATTERN PAT. 4
+ K4
+ IF THE T"USE_DEFAULT_DATA™ FLAG IS TRUE THEN THE CEFAULT DATA PAT- 2
+ TERN IS USED. OTHERWISE» USER ENTERED DATA IS USED. THE GLOBAL %
+ UTILITY ROUTINE °"FILL_BUFFER™ IS USED TO ACTUALLY FILL THE BUFFER. ¥
+ Z
T R L P L LR Y 4

PROCEDURE FILL_PRINTER_BUFFER (BUF, BUF_LEN» PAT» PAT_LEN);
FORMAL

BUF BIT VARYING>
FORMAL_VALUE
BUF_LEN FIXED»
PAT BIT VARYING»
PAT_LEN FIXED?
IF USE_DEFAULT_DATA
THEN ,
FILL_BUFFER (BUF» BUF_LEN» PAT, PAT_LEN)S Z DEFAULT DATA
ELSE

FILL_BUFFER (BUF» BUF_LEN» DATA_ARRAY» 2S556#8) X OPERATOR DATA
. :

END FILL_PRINTER_SUFFER}
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e
|
‘ +- LR R KRR K R _E N E_ R R _E N X B K B N N X R X E R N N _E N E X _E N R N X R N E N F P N E N K E B N ¥ E N K E ¥ E W I % N N F K ¥ ] ----z
| + %
| + P TR RIPPL E Z
‘ + SECTION #1 %
+ b4
‘ + THIS IS A SAMPLE TEST SECTION. THOUGH THERE WILL ACTUALLY B8E A Z
| + "PTR_RIPPLE™ TEST SECTION IN THE LINE PRINTER TEST» THIS IS NOT 2
| + WHAT THE TEST SECTION DOESe AGAINs THIS IS ONLY AN EXAMPLE TEST X
| + SECTION. 2
i F'S z
+ SEQUENCE OF OQPERATIONS: b 4
+ ‘ r4
+ 1. TEST OP TO THE PRINTER. p 4
+ 4
+ 2« SINGLE SPACE WRITE OP T3 PRINTER. OATA IS 80 CHARACTERS 4
+ OF REPEATING PATTERN "ABABABeeesTe 4
+ Z
+ 3. DOUBLE SPACE WRITE OP 7O PRINTER. DATA IS 132 CHARACTERS 4
+ OF REPEATING PATTERN "CDCOCDeeee"a b4
+ A
~—~.+ THIS PROCEDURE RETURNS ONE OF THE RETURN CODES DESCRIBED IN THE %
/)f "GLOBAL DEFINES™ AND "TEST_UNIT®™ SECTIONS OF THE DOCUMENT. p 4
+ . o e
+- LA K K F R I 2 N N F X B X R X R E X E E ¥ N B N X 3 .------‘----------------'---_-----------ﬂ--z
PROCEDURE PTR_RIPPLE ~ FIXED;
80J_SECTION_MSG ( "PRINTER: BEGIN SECTION 1: PTR_RIPPLE.™);
+**t#*t******t*tt '
+ax LOCK #1 =«
EEE 2SS E2E PRS2 R4
’
LOCK_PDSITION == 15
IF CHECK_FOR_INPUT THEN RETURN (RC_INPUT_PRESENT);
‘ IF SIMPLE_IO (OP_TEST) NEQ IQ_SUCCESS Z wexx JO wwx
! THEN IF ERROR_IO (TEST_QP_FAIL»1) NEQ RC_CONTINUE
| THEN RETURN (ERROR_CODE); Z RETURN STOPPING REASON
\

IF CHECK_HALT_AFTER_IO THEN RETURN (RC_INPUT_PRESENT);
IF LOCK_POSITION EQL POSITION_LOCKED_ON THEN RETURN (RC_LOCK);



12=7

BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP 31000 80LT EXECUTIVE
SANTA BAR3ARA PLANT PeSe 2228 3543(A)

L ZE S22 R ERSRERE

+hx LOCK #2 «=*

$hhkkhkkhhkkrkkkkhii

+

BUMP LOCK_POSITIGN;
IF CHECK_FOR_INPUT THEN RETURN (RC_INPUT_PRESENT);
FILL_PRINTER_BUFFER (WRITE_DATA» COLUMNS» "AB"» 2#CHARS);
IF DATA_IO ( OP_SGL_WRITE, ’

DATA_ADDRESS CTEST_DATA)»

DATA_ADDRESS CTEST_DATA) # LEN»

) NEQ@  IO0_SUCCESS % WRITE OP UNSUCCESSFUL?
THEN IF ERROR_ID (SGL_WRITE_FAIL»2) NEQ RC_CONTINUE
THEN RETURN (ERROR_CODEDS

IF CHECK_HALT_AFTER_IO THEN RETURN (RC_INPUT_PRESENT);
IF LOCK_POSITION EQL ERROR_LOCKED_ON THEN RETURN (RC_LOCK);

ISR 2SS R R ERES S

+xk LOCK #3 =

L F A S S XSRS RS

+

BUMP LOCK_POSITIONS
IF CHECK_FOR_INPUT THEN RETURN (RC_INPUT_PRESENT);
FILL_PRINTER_BUFFER (WRITE_DATA, COLUMNS, "CD", 2*CHARS);
IF DATA_IO ( OP_D3L_HWRITE»

- DATA_ADDRESS (TEST_DATA)>»

DATA_ADDRESS (TEST_DATA) + LEN»
) NE@ I0_SUCCESS Z WRITE IS UNSUCCESSFUL
THEN IF ERROR_IO (DBL_WRITE_FAIL»3) NEG@ RC_CONTINUEL
THEN RETURN (ERROR_CODE); ‘

IF CHECK_HALT_AFTER_IO THEN RETURN (RC_INPUT_PRESENT);
IF LOCK_POSITION EQL POSITION_LOCKED_ON THEN RETURN (RC_LOCK)?

EDJ_SECTION_MSG ( "PRINTER: END SECTION 1: PTR_RIPPLE™)S .
RETURN C(RC_CONTINUE); ' :

END PTR_RIPPLE;
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+ SECTION #2
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THIS IS A SAMPLE TEST SECTION. THOUGH THERE WILL ACTUALLY 3E A
"PTR_ALIGN™ TEST SECTION 1IN THE LINE PRINTER TEST» THIS IS NOT
WHAT THE TEST SECTION 00ES. AGAIN, THIS IS ONLY AN EXAMPLE TEST
SECTION.

SEQUENCE OF OPERATIONS:
1. TEST 0P TO THE PRINTER.

2. IF FIRST TEST SECTION FRAGMENT (TEST 0OP) COMPLETES WITH
NO ERRORS THEN DO A SINGLE SPACE WRITE QP TO THE PRINTER
WITH A 132 CHARACTER LINE OF ALL H'S. SUCH A LINE CQULD
BE USED TO VERIFY CHARACTER ALIGNMENT VISUALLY. THE LINE
IS PRINTED 20 TIMES.

THIS PROCEDURE RETURNS ONE QOF THE RETURN COBES CESCRIBED IN THE
"GLJOBAL DEFINES™ AND "TEST_UNIT™ SECTIONS OF THE DOCUMENT.

e E L E T "
I AR S A A A A S A A Y A A R R Y A A

oo ceccacsas -------'------- PR X T B L F LR B EE L LRI LR E R L L E X E L X B R L 1

 PROCEDURE PTR_ALIGN FIXED?

BOJ_SECTION_MSG ( "PRINTER: BEGIN SECTION 23 PTR_ALIGN.");
TRERERARRARAARARR
L LOCK #1 »=»
PREARARRRERRERRAR
THIS SECTION IS ALMOST LIKE LOCK #1 IN THE ABOVE TEST SECTION.
THIS SECTION SHOWS THE FOLLOWING:

1. ALTERNATE WAY OF LOOKING AT RESULT OF IO

2. ALTERNATE WAY OF LOOKING AT ERROR ROUTINE RESULT

3. HOW ONE CAN DISPLAY IO RESULTS USING A UTILITY ROUTINE
4. HOW MESSAGES CAN BE DISPLAYED BY TEST ROUTINES

LOCK_POSITION 2= 15 ..
IF CHECKX_FOR_INPUT THEN RETURN CRC_INPUT_PRESENT);
IO_RESULT 3= SIMPLE_IO COP_TEST); | % sasxex TEST 0P saxns
IF I0_RESULT NEQ IG_SUCCESS % LOOK AT OP RESULT
THEN DG; - '
ERROR_RESULT := ERROR_IO (TEST_OP_FAIL», 1);
DISPLAY_IO_RESULT (TEST_DESC.IO_RESULT);
OUT (MESSAGE (NOT_RESPONDING)); Z A MESSAGE
IF ERROR_RESULT NEQ RC_CONTINUE THEN REUTRN (ERROR_RESULT);
END; :
IF CHECK_HALT_AFTER_IO THEN RETURN (RC_INPUT_PRESENT); -
IF LOCK_POSITION EQL POSITION_LOCKED_ON THEN RETURN (RC_LOCK);

et e a4 et i o e a8 e’ e 7ot i £ % b ol A © R 2 i S h AL et B TR il 0 TES T brs
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Q/\ thhhkh kb kAN
+rk LOCK #2 =

; L EEEEE R ERE R ERSERRE

+

A E R EEE

S

—
: Q/

+

THIS TEST SECTION DOES WHAT IS STATED IN THE PROCEDURE HEADING.
THIS TEST SECTION SHOWS THE FOLLOWING:

l. HOW TQ LOOK TO SEE IF THE PREVIOUS I0 HAS FAILED OR NOT.
2. HOW TO ABORT A TEST ROUTINE DUE TO ERRORS DETECTED.

3. HOW LOOPS IN TEST SECTIONS SHOULD 3E NUMZERED (LOCK_POSITION).

4. HOW A TEST ROUTINE DISPLAYS AN INFORMATIVE MESSAGE.

IF EXCEPTION_FOUND ¥ TEST OP FAILED DO NOT
THEN DO : A CONTINUE ON WITH TEST

ERROR_MSG (SECTICN_ABORTED);
RETURN (RC_ABORT_SECTIIN);
END’

BUMP LOCK_POSITIONS % ERROR NUMBER 2
LEN 3= COLUMNS>
FILL_PRINTER_BUFFER (WRITE_DATA» COLUMNS, "HH", 2#xCHARS);
I 2= 07
00 H_LINE FOREVER>

IF CHECK_FOR_INPUT THEN RETURN (RC_INPUT_PRESENT)S

I0_RESULT := DATA_IO ( OP_SGL_HRITE,

DATA_ADDRESS (WRITE_DATA)»
- DATA_ADDRESS (WRITE_DATA) + LEN
)5
IF I0_RESULT NEQ ID_SUCCESS
THEN IF ERROR_IO (SGL_WRITE_FAIL,2) NES RC_CONTINUE
THEN DO .
QUT ( MESSAGE(SGL_WRITE_FAIL) CAT CONVI(DEC(I+1»2)5CH)’;
RETURN ( ERROR_CODE )7
END>

IF CHECK_HALT_AFTER_IO THEN RETURN (RC_INPUT_PRESENT);

IF (BUMP I) GEQ 20 THEN UNDD H_LINE?
END HLINES ,
IF LOCK_POSITION EQL POSITION_LOCKED_ON THEN RETURN (RC_LOCK);

E0J_SECTION_MSG ( "PRINTER: END SECTION 22 PTR_ALIGN®");
RETURN C(RC_CONTINUE);

END PTR_ALIGN;

i (i }
//



e b et bt b et < o

O

12=-19

BURROUGHS CORPORATION COMPANY CONFIDENTIAL

COMPUTER SYSTEMS GROUP 31000 30LT EXECUTIVE

SANTA BARBSARA PLANT PeSe 2228 3543(A)
e bt L L L L LR DL e AL L RO L LR R
+ b4
+ INTT RESTORE TEST %
+ 4
LA L LR L e A e E L LR L R L R L EE LR R R4
+ F4
+ THIS PROCECURE IS REQUIRED IN EVERY TEST ROUTINE THAT MyUST D0 SOME 2%
+ KIND OF INITIALIZATION OR RZSTORATICN ON THE DEVICE TO BE TESTED %
+ OR THE TEST ROUTINE ITSELF. COMMENTS, RATHER THAN LINES OF CODE», X%
+ ARE GIVEN BELOW TQO INDICATE WHAT THIS ROUTINE PQOSSISLY MIGHY DO 7O %
+ TO INITIALIZE QR RESTORE PRINTER DEVICES AND THE LINE PRINTER TEST X
+ ROUTINE. THESE ACTIONS MAY NOT REFLECT ACTUAL TEST ACTIONS. %
+ %

*.-------------------o------c--m---‘----------o--d-c---a------------c—-—-z

PROCEDURE INIT_RESTORE_TEST C(INIT_OR_RESTORE);

IF INIT_QOR_RESTORE EQL INITIALIZE
THEN DO INIT_PRINTER>
r 4
X GET THE CONTROL ID
Z GET THE CHARACTER SET SIZE FOR PRINTER TRAIN
% SET GLOBAL VARIABLE "COLUMNS™ T0 132 CHARACTER B8ITS
% H
2
END INIT_PRINTERS>
+
ELSE DO RESTORE_PRINTER;
%
%Z IF CONTROL ID INDICATES PRS5/6 THEN MAKE SURE
A THE TRANSLATOR MEMORY IS LOADED BEFQRE RETURNING
4 H
%
END RESTORE_PRINTER>
END INIT_RESTORE_TEST:
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+-‘--------------------------------------------------------------- ..... z
+ MAIN CO0DE F OR L I NE PRINTEHR TEST X%

‘.---------"-_---c---------------‘----—----—-----------------------ac---z

CASE SECTION_NUMBER:;

RETURN INIT_RESTQRE_TEST; % INITIALIZE/RESTORE TEST AND DEVICE
RETURN PTR_RIPPLE; Z SECTION #1
RETURN PTR_ALIGN? 2 SECTION #2
: %Y SECTION 23
: % SECTION #N
END CASE;

END LINE_PRINTER_TEST;
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ABOUT ON=LINE TEST ROUTINES o=1
ACCEPT_AN_ANSHWER 11-6

ADDRESS COMMANMD 3=3
ALPHA CCMMAND 3=4

BEGIN_ERROR_COUNT TYPE: FIXED 3=2
BOJ COMMAND 3=5

BOJ_SECTION_MSG 11-%

BOLT 1-3

BYE COMMAND 3-8

CALLING TEST ROUTINES FROM BOLT  6=3
CHAIN COMMAND  3=7
CHECK_ERROR_OPTIGNS  13=7
CHECK_FOR_INPUT  11-=5
CHECK_HALT_AFTER_IO  11-7

CLEAR COMMAND 3-8

CONMAND  1-3, 3-2

COMMAND SYNTAX  3-1

COMMANDS  5-3

COMMENTS  5-3

3-9

COMPARE_BUFF  11-3

CONFIDENCE TEST 1
CONTROL  1-=3 | '
CONTROL_SELECTED TYPE: BOOLEAN  8=2
CONTROLS ANC DEVICE TYPES  4=9
CURRENT_PORT_CHANNEL TYPE: BIT (7) 3
CURRENT_UNIT_NUMBER TYPE: BIT (4) 8
CYCLE COMMAND  3=10

-3

DATA CUMMAND 3-11

DATA_IO $=7

DEFAULT i=3

DEFINITIONS 1-3

DELAY COMMAND. 3-14

DESIGN GOALS  2-1

DEVICE 1-3 o
DEVICES_IN_USE : TYPE: BOOLEAN 3=2
DFILE 5=5 - :
DIAGNOSTIC CLOSE 9=2
DIAGNOSTIC I/0 INTERFACE  9=1
DIAGNGSTIC I0  9-1 :
DIAGNOSTIC OPEN  9-1-
DIAGNOSTIC TEST  1=3

" DIOFILE 55

DISPLAY COMMAND 3?15'""“
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DISPLAY_IC_RESULT  1i-=4 :
OYNAMIC MEMORY ALLOCATION  &=11
EFILE  5-=5
ELOG COMMAND
ELOG_MSG  10-%
ENTERING COMMANDS 4
EQJ_SECTION_MSG  11=
ERRCR  10=2

ERROR INTERFACE ROUTINES
ERROR MESSAGE FILE  10-9
ERROR PROCESSING INTERFACE
ERROR_BUF  10-5
ERROR_CODE
ERROR_COUNT
ERROR_IQ
ERROR_MSG  10-6
ERROR_VAL  10-4
EXAMPLE TEST RUN  4=2
EXCEPTION_FOUND
EXIT COMMAND

3-18

-1

2

10-2
10-1

TYBRE:
TYPE:
10=3

TYPE: BOOLEAN

3-19

IX=2
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8=3

4=10

FIGURE 1 = GAINING ACCESS TJ DEVICES AND RUNNING TEZSTS
FIGURE 2 = BOLT STRUCTURE 5=2

FIGURE 3 = INTERFACING A TEST ROQUTINE TO BOLT =2
FIGURE & = TEST ROUTINE STRUCTURE 8=5

FIGURE 5 = DIAGNOSTIC I INTERACE 5=3
FILL_BUFFER 11=2

GENERAL DIAGNOSTIC 10 ROUTINE
GLOBAL DEFINES 7=1

GLOBAL VARIABLES 8=1
GLOBALS 5=3
G0 COUMMAND

(00_1I0)

3=20

3=-21
3=22

HALT COMMAND
HEX COMMAND
INIT_RESTORE_FLAG SO0LEAN
INITIALIZE  5-4

INTERFACING A TEST ROUTINE TQO BOLT  6-1
INTERNAL FILES TO BOLT  5-4

INTRODUCTION  1=1

I0 DESCRIPTOR FORMAT  9-8

I0 INTERFACE ROUTINES  §=2

IO_EXCEPTION (2) T7=-4

IO_FAILURE (1) 7=3

IO_MAX_RETRY (3) 7=4 °

I0O_SUCCESS (0) 7-3

IO_TIMEOUT (4) 7-=4

JYPE:

LENGTH COMMAND  3=-23
LINK COMMAND  3=24
LITERALS AND VALUES  3=43

8=4
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LOCK COMMAND 3=25
LOCK_POSITION
LOGICAL OP COMMAND 3=25
MAXIMUM COMMAND 3=27
MESSAGE i3=8
00T CIOMMAND 3=-23

00T TRACE 4=12

QP COMMAND  3-23
OPERATING INSTRUCTIONS
OPERATAOR i~4

OPERATOR SENSITIVE 1=4
PATTERN 11-3
PCA?P 1-4%

TYPE:

4-=1

FIXED

PCAP TEZSTING USING LOGICAL I/0 COMMANDS
PCAP TESTING USING PHYSICAL I/0 COMMANDS

TYPES

TYPE:

PFILE  5=5

POSITION_LOCKED_ON

PREDEFINED TESTS  4=2

PRINTER COMMAND  3=30

PROGRAM STRUCTURE  5=-1

PROGRAM SWITCHES  4=11

RC_ABORT_SECTION (S5) 7-3

RC_ABORT_TEST (4)  7-3

RC_CONTINUE (C)  7=2

RC_INPUT_PRESENT (3)  7=3

RC_LOCK (1)  7=2 ‘

RC_TOO_MANY_ERRORS (2) 7=2

RECORDS COMMAND  3-=31

RELATED DOCUMENTS  1-2

REPEAT COMMAND  3-32

REQUIRED FILES  &4-=1

RESTART COMMAND  3=33

RETRY COMMAND  3-34

RETRY OPS  9=5

RETRY_GVERRIDE

SECTION  1-4% N

SECTION COMMAND  3-35

SEND COMMAND  3=36

SET_UP_DIC_DESCRIPTOR  $=8

SIMPLE_IO  9-6 ,

STATEMENT  3-=2

SYNTAX ERROR  1-4

TEACH COMMAND  3-37

TEST  1-4 | .

TEST ROUTINE EXAMPLE  12-1

TEST ROUTINE STRUCTURE  6=4
(TEST SECTION FRAGMENT  12-1

TEST_DATA | |

TYPE:T

FIXED

BOOLEAN

iX=3
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4=7

8-1

8=4

€1024) BYTE  8-3
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TEST_DESC

TEST_EXT_RSLT

TEST_UNIT  5=3

TESTS  5-3

TFILE  5=4%

TRACE COMMAND  3-33
TRACE DATA BUFFERS  §=5
TRACE DESCRIPTORS  5=5

UNIT 1=4, 3=40
USE_DEFAULT_DATA
USE_DEFAULT_LENGTH
USE_DEFAULT_RECORDS
UTILITIES 5=3

UTILITY PROCEDURE INTERFACE

WAIT_FOR_INPUT 11-5

XMN COMMAND 3=42

TYPE:
TYPE:

TYPE:
TYPE:
TYPE:

11-1
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DIND_DESCRIPTOR 8=2

8IT (64)

BOOLEAN
B80OLEAN
300LEAN

8=2
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