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BOLT is an acrony~ for 31000 On-Line Tests. 30LT is a nor~al 
state I/O test orogram that determines and isolates the failure 
mode of a peripheral and provides a level of confidence in tha 
peripheral after any repairs have been made. BOLT only 
implicitly tests the 1/0 controls Ci.e.~ if the peripheral 
performs correctly then the control is implicitly functional>. 
I/O testing is accomplished either through pre-defined test 
sections or through aotr•s Peripheral and Control . Analysis 
Program CPCAP) feature which allows the operator to build and 
dispatch up to six (61 descriptors to an I/O device. 

SOLT is structured as a single SDL program with one executive and 
a separate procedure for each I/O device supported. BOLT is 
segmented in such a way that only the code necessary to perform a 
specific funt";_tion needs to be presant in memory. 

The executive acts as the interface between the operator and the 
test sections and handles all solicitad and unsolicited OCT 
input. The exeeutive schedules and executes test sections, 
builds and dispatches PCAP descriptors and displays error and 
status messages. 

BOLT allows only one device to be under test at a time. Multiple 
devices may be tested at the same time by executing ~ultiple 
copies of BOLT. 
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Following are brief defiritions for some of the terms and phrases 
used in this docu~ent. 

BOLT 

Acronym for 81000 On-Line Tests. Also the name of the object 
code file that must be executed to run the executive and test 
programs. 

COMMAND 

Any.valid instruction that the BOLT executive can parse. Usually 
entered by the operator through the ODT. 

CONFIDENCE TEST 

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

CONTROL 

One or more logic cards that interface a peripheral to a 
processor. 

DEFAULT 

Refers to test parameters or test sections that are automatically 
used by BOLT unless otherwi~e specified by the operator. 

DEVICE 

A peripheral connected to an 110 interface control. 

DI AGNOSTIC.· TEST 

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

·, ·.··· 

, .. , ' ~ ... :: . . .. ' . 
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The person that controls the operation of EOLT throu~n input 
commands. 

OPERATOR SENSITIVE 

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

PCAP 

Acronym for Peripheral and Control Analysis Program -- a feature 
of BOLT that allows the operator to build and dispatch up to six 
descriptors. 

SECTION 

A functionally complete subdivision of a test procedure that may 
be individu~lly scheduled and executed by the operator. 

SYNTAX ERROR 

An error in the BOLT commands entered by the operator. 

TEST 

Usually refers to the complete collection of sections for a 
ceitain type of peripheral such as the line Printer TEST. Hay 
also refer to ane section or a group of PCAP descriptors b~ilt by 
the operator to exercise a peripheral. 

UNIT 

In most cases equivalent with Oevice. In SOLT~ UNIT is a command 
which is used to gain access to a device or its entire cont.rot. 
A device is usually selected using an MCP mnemonic such as LPA 
for Line Printer A. 
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The fallowing goals have been aoplied to the design of the 
executive and test routinas: 

1. There is one executive which parses all commands and contains 
the procedures that are common to all tests. The executive 
and the test routines consist of one SOL program, where the 
tests are written as separate procedures that can be added to 
the source fite. 

2 .• BOLT is able to he efficiently mutti·programmed in 128KB 
systems. This means that the run time memory requirements 
for BOLT should never exceed 50KB. 

3. The tests do not require that the system be halted or 
clea.r/star ted. 

4. Whenever possible, confidence test sections are designed in a 
bottom-up fashion in which the first section executed 
performs the simplest operations using the least amount of 
logic. Subsequent sections rely on previously verified logic 
as much as possible. The optional diagnostic sections are 
designed in a similar manner. 

5. Alt device tests use a special diaqnostic communicate to the 
MCP, which inhibits the MCP from reporting e~rors, retrying 
ops, or handling exceptions when sending the descriptor tG 
the device. 

6. Program input and output messages have a min1mum impact on 
the ODT so as not to interfere with other On-Line programs 
communicating with the OOT. Output is optional to the line 
printer or ODT. BOLT is sensitive to non-solicited ODT input 
to alter program execution. 

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

a. Program error and operation messages are maintained 
separate files. This wilt allow easy alterations 
nationalistic language requirements • 

. >··· 

in 
for 
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BOLT commands may be entered in upper case or lower case Clower 
case commands are converted to upper case by the MCP). Blanks or 
commas may be used to separate statement co~ponents. The number 
of blanks and commas is not significant. Only the first three 
letters of any command are significant for each identifier. Hore 
letters ~ay be entered for clarity. 

If a syntax error is encountered during the scanning of a 
statement~ a short error message will appear on the ODT. The 
input line up to the point of error will be displayed to help 
isolate the syntax error. The remainder of the unscanned input 
is discarded. All commands parsed correctly up to the point of 
error are executed before the error message is displayed. 

Numbers may be entered in either decimal or hexadecimal. An at 
sign "@w preceding and following a number denotes a hexadecimal 
value. This is the case for numbers displayed on the OOT and 
numbers entered by the operator. 

test pro gram. 
the current 
Jill command .• 

pause and 

It is valid to transmit a blank character to the 
This will cause the program to suspend execution of 
section Cif one is being executed) and wait for a 
Entering a blank is a quick way to cause a test to 
accept new parameters. 

•••• NOTE **** 
Bolt parses and executes commands until a s.D• ~tfill,, Logical Op 
iH.lillE• lt~l• etc), ~lI• .~J.S;A.B or llt~IABI command is entered. 
Any input following one of 'these coamands on the sane line will 
be ignored by BOLT. For example: 

<job #> AX UNIT HTA; SEC 1• 2iGo;sEC 3, 4iGO 

would be incotrect. The correct entry would be: 

<job #> AX U~IT MTAJ SEC 1. 2;Go 

<wait until section 2 completes> 

<job #> AX SEC 3, 4;Go 
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>------------------------ <COMMAND> ---------------------------># 
I<·----.-.- ; .... .-....... _,.. ... , 

COMMAND 

>·--------------------- <ADDRESS> -----------------------------># 
l••• <ALPHA> ---------->! 
J- ... <BOJ> --~ .... -~ .. --~·>J 

1--- <9YE> ------------>I 1-·- <CHAIN> ---------->I 1--- <CLEAR> ---------->I 
t--- <COMPARE> -------·>I 
1--- <CYCLE> ---------->I 
J••• <DATA> --------·-·>I 
1--- <DELAY> ---------->1 
f--- <DISPLAY> -------->I 
t--- <ELOG> --------·-·>1 
1--- <EXIT> ----------->! 
1--~ <GO> -----------~~>I I··- <HALT> --------·-·>t ·--, .... .., , ...... 
1·-----

· J .. --
1---
1---
1---
1---
I .... -. , ____ _ 

1.----
1--, .. _ ... 
1----
1il9-., .... 
·--~ 

<HEX> ------------>I 
<LENGTH> --------->1 
<LINK> --------·-·>1 
<LOCK> ----------->1 
<MAXIMUM> -------->J 
<OOT> ------------>I 
<OP> -----~-----•->J 
<PRINTER> -------->t 
<RECORDS> -------->t 
<REPEAT> --------->I 
<RESTART> -------->1 
<RETRY> ---------->I 
<SECTION> -------->1 
<5£ND> ----------->I 
<TEACH> ---------->t 
<TRACE> ---------->t 
<UNIT> ------·-·-·>t 
~XMN> ------------~I 

·.' 
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ADDRESS·---------- " --- <2•EBCOIC-characters> ·-- ~ ---------·># 

HYL!lLlNt QtlltE~ OttL! 

The !!l!!B~~ command scans off the two EBCDIC characters enclosed 
in quotes and stores them in a variable catted TERHINAL_AOORESS 
which is used by predefined datacomm tests to determine whi~h 
terminal to select. 

Examples: ADDRESS •02 11 

ADO •o3" 

The next ·data comm test that 
requires a terminal address will 
use •oz•. 

Use "03" for terminal address. 
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ALPHA----------~---~~---~-----~~----~------~---~-------~------~># 

1--- ON ---->I 
I 

1--- OFF --->1 

The AJ.ffil command permits data to be displayed in EBCDIC 
Ccharacter> format. 

If this option is set when data is being displayed, the data will· 
be displayed in EBCDIC format. 

This command is independent of the lit! command. 

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

lf ALlHA is entered without the modifiers~~ or DE£ the option 
will be set on. 

Default value: OFF 

Examples: ALP Off 

ALPHA 

: , . 

Data witt not be displayed in 
EBCDIC format. 

Data will be displayed in EBCDIC 
for~at. 
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1--~ ON ··--~~~-->1 

1--- Off -------->I 

The .a~ command causes "9eginning of Job• and "Ending of Job" 
messages to be displayed at the. start and end of alt selected 
test sections. 

If 1H61 is entered without the modifiers Q!i or .a.EE the option will 
be set on. 

This command is useful when minimum number of di~play messages 
are desired while B.ftiAl is on. 

Default value: ON 

Examples: 80J OFF 

ao·J 

BOJ and EOJ messages will not be 
displayed. 
SOJ and EOJ messages will be 
displayed. 

• 
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BYE·-----------------------------------------------------------># 

The ll~ command causes SOLT to terminate. The orog·ram will go to 
"END Of Joa•, then be removed from the HCP job mix. If there is 
any device currently in use by BOLT then an attempt is made to 
restore the device back to its normal operating condition and 
release it back to HCP control. If the attempt fails then an 
error message is displayed telling why and the BYE co~mand will 
have no effect. Otherwise, BOLT will go to EOJ as intended. 

Example: BYE 

.~ .. 
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CHAIN ----~----~--------- <NUMBER> -------~-----------~-----~----># 

The .!;Ji.All command is for use with the On-Line Printer Test only. 
To run some Printer Test Sections a default data pattern must 
first have been selected. Some Printers aid in the selection of 
this default data by pro~iding a chain id in the result status 
field of a Test op. lf the line Printer Test cannot deter~ine 
the proper data pattern to select from information returned by 
the Test op- the BOLT operator will be asked to select and enter 
a chain id. 

to override the data pattern This command may also be used 
selected by the Line Printer 
necessary when the Test has made a 
chain id returned by a Test op. 

Test. Such an action would be 
wrong assumption about the 

When asked to select and enter a chain id
shown a list of chain ids to select from. 

the operator will be 
The chain id entered 
the Line Printer Test must be one from that list. At present, 

supports the following character sets. 

1 = 16 CHARACTER EBCDIC 
2 = 18 CHARACTER EBCDIC 
3 = 48 CHARACTER EBCDIC 
4 = 48 CHARACTER FORTRAN (Standard> 
5 = 48 CHARACTER FORTRAN (Non-Standard> 
6 = 48 CHARACTER asoo 
1 = 48 CHARACTER RPG 
8 = 64 CHARACTER EBCDIC OR BCL 
9 = 12 CHARACTER EBCDIC 

10 = 72 CHARACTER ASCII .·. 

11 = TZ CHARACTER AlPHABET11EO 
12 = 12. CtiARACTER NUMBER I ZED 
13 = 96 CHARACTER EBCDIC 
14 = 144 CHARACTER THI ALAND 

Examples: CHAIN 1 S.etect the EBCDIC 16 character set. 
CHAIN 13 Select the EBCDIC 96 character set. 
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CLEAR---------------------------------------------------------->~ 

The ,g.tAB command causes the 
executing to be terminated. 
idle state. 

test section that is currently 
The test program wilt return to the 

All options and variables will be reset to their default 
Any rema1n1ng test sections will not be executed. 
selected to be tested witl not be changedP but its 
section list will be relQaded. 

Example: CLEAR 

**** NOTE **** 

values. 
The unit 
default 

Any input following this command on the same line will be ignored 
by BOLT. 

·! ~ .-;': 



0 

BURROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

3•9 

COMPANY CONFIDENTIAL 
81000 BOLT EXECUTIVE 

P.S. 2228 3543CA> 

COMPARE·------- <POINT> ------- <POINT> ------·---------····---># 

The ~~E!E~ command causes DATA areas of PCAP descriptors to be 
compared. 

The contents of the DATA area designated by the first S~Yl~l~ 
value is compared with that of the DATA area designated by the 
second .sf!l.I.ti!? value. The number of bytes compa.red are specified 
by the ~I~~H value for the second (standard> descriptor data 
area. 

If the HtX option is set, the data will be compared in four bit 
quantities and the decimal position of the first "hex digit" is 
displayed at the beginning of each line in parenthesis. If the 
!LfHA option is set• the data will be compared in eight bit 
Quantities and the decimal position of the first "character" is 
displayed at the beginning of each line in parenthesis. If both 
the A~fl:i! and li~~ are selected the data will be compared in four 
bit quantities. 

If the .WU option is set then 46 characters of "EXPECTED" and 
•oaSERVED" data ·will be displayed to the OOT beginning at the 
character boundary of the data in error.. If the f.BIN!.E.B option 
is set then the· entire data buffer is displayed to the printer. 

Compare errors are marted with asterisks C•l on the line titled 
"ERRORS" for each ALPHA character or HEX digit in error. 

Example: COM [41 !21 The contents of DATA {41 ·will be 
compared with that of DATA £21 
for LENGTH {4] bytes. 

EXPECTED C00011): 
OBSERVED : 
ERrtORS : 

COMPARE EXAMPLE. 
BOMPARE ECAMPLE. 
* * 

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

* * 
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CYCLE----------------------------------------------------------># 

1~-~ ON ··---~-~->t 

I••• Off --·----->I 

The sequence of sections specified in the ~g~ll~N command will be 
continuously repeated if the &l~l.t command is set. 

If .tl&.L.E is either fottoMed by QN or not followed by a modifier,. 
the selected sequence of sections will be repeated until a 
.Bt~lA.Bl ,. t1.ll • &UA.B • !l!t or ~!&1.i: lJEE statement is entered. 

Default value: OFF 

Example: CYCLE OFF 

CYCLE 

Execute the sequence of sections 
once or stop the cy~le process. 

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

The -following two examples illustrate t~e difference between the 
J;l&Lt and Bt~.ll commands • 

.B&I!~A.! .1! ~S:&.!l!l.ti .lz.Ji will cause sections to be executed in the 
following order: 1~1,1.1.3.3. 

~.!&L.E .!l.~1 ~f;ill.QtA lz.1; witl cause sections to be executed in the 
following order: l•3•l•l•1•3•1•3,. ••••• 
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DATA-------------------------------------------------->> 
I I 
1-- <POINT> ••>J 

I I 

I 1--- <DATA GROUP> -------------------->! I 
t I &-- • <NUMBER> -->I I 
l I I I I l<~--~-~~----·-------~-~-------~-~----~1 I 
I I 
1------- PATTERN ------------- <NUMBER> ------>J 
I ••• I 

1------- RANDOM ------------------------------>I 
The fill! command is used to select data patterns to be used by a 
test section or by a PCAP descriptor. 

The ~eil.l!i~ modifier is used to indicate that this command 
applies to a specific PCAP descriptor. If Sf~J~I~ is not used 
then tha data is used by the current test section if it is 
sensitive to that parameter. 

If ,DATA is not followed by a data group or modi fing word, the 
data area is filled with hex zeros. 

If fewer bytes of data are entered than the data area can 
contain•· the test program will fill the remainder of the data 
area with a repeating pattern of the data that was entered. 

Data may be entered in hexadecimal• character data, or constant 
data groups. The data groups will be concatenated and stored as 
a single data string. If a data group is fallowed by an asterisk 
and a number. the data group ~ill be ente~ed into the data string 
the designated number of times. Hexadecimal data must be entered 
in groups of six hex digits or less. 

Only the amount of data specified by the L~~i!H command will be 
used. The PCAP data buffers have a maximum size of 1-024 bytes 
each. Test section data is entered using the DATA command with 
no <POINT> modifier. In this case the data entered by the 
operator is stored in a 1024 byte buffer called DATA_ARRAY. If a 
test section is data sensitive• then the section will copy the 
data from DATA_ARRAY into its own test buffer before the section 
is begun. 

' ' 
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for example, the following commands would cause the data array to 
be filled as shown. DATA az3a,~AS~1"F"; 

Data array = d23ABC623ABC623ABCG •••••••••• 23ABa 

If the modifier BA~~~~ is used then the selected data buffer will 
be filled with a repeating 256 byte psuedo-random hex string. 

The data buffers may be filled with a repeating copy of a 
predefined data pattern by ent~ring the fA!!tB~ modifier followed 
by the desired pattern numoer. The following patterns are 
supported by BOLT: 

PATTERN 
PATTERN 
PATTERN 
PATTER!~ 
PATTERN 
PATTERN 
PATTERN 
PATTERN 
PATTERN 

4 - EBCDIC sixteen character set 
5 - EBCDIC forty-eight cha~acter set 
6 - EBCDIC sixty-four character set 
7 - EBCDIC seventy-two character set 
8 - EBCDIC ninty-six character set 
9 - FORTRAN forty-eight character set 

10 - 8500 forty-eight character set 
11 - RPG forty-eight character set 
13 - O to 255 incremented by 1 

Atl other pattern numbers are invalid and will return an error 
message if entered. 

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

EOT 

SSL 

POL 

.OLE 

DC2 

NUL 

ENQ 

SEL 

SUB 

DC3 

SOH 

ACK 

FF 

CAN 

DC4 

STX 

BEt 

CR 

EM 

ETX 

NAK 

ESC 

Era 

FSL 

lf 

0£1. 

OC1 
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Default value: DATA 

Examples: DATA The default data will be used for 
the next test section run. 

DATA Cll The DATA array for PCAP descriotor 
[ll is filled with hex zeros. 

DATA (51 ~12~ The DATA array for PCA? descriptor 
CSJ is filled with a repeating 
pattern of ~12~. 

DATA Ri\NOOM 

The DATA array for the next test 
section will be filled with the 
repeating pattern ~3E7E7£7FS~. 

The test section 
be filled with 
data pattern. 

data array will 
a pseudo-random 

DATA COl PAT 4 The DATA array for PCAP descriptor 
[OJ will data pattern four. 

DATA SOH •02" STX •TEST" OC1 ETX 

·:.·.·::.· 

Build a standard select message 
in the DATA array for use in 
datacomm testing. 
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OELAY---------------------------------------------------------->d 
I 

1··-- <NU~BER> --->I 

The ~~~Al command caus~s most !O's to delay <NUM3ER> * 0.1 
seconds before checking for a timeout condition. <NUMBER> may be 
specified in decimal or hex and represents increments of one 
tenth of a second. 

If .D..O.Al is entered with no parameter then it is reset to its 
default value of 100 Ci.e. 10 seconds). 

Any test section may override the default or operator specifjed 
delay value for a particular ra, but it will be immediately 
restored when the IO is finished. 

Default value: 100 ClO seconds) 

Minimum value: 1 co.1 saconds) 

Maximum vatue: 3.ooo CS minutes> 

Examples: DELAY 600 

DELAY 

Set timeout delay value to 
GO seconds. 

Restora timeout delay to default 
of 10 seconds. 
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DISPLAY---• DATA ------------------------------------------->• 
I I 
1-- <POINT> --1 

OESCRI?TOR -------------->I 
I I I 
I• <POINT> .. -1 I 

I 
--- OPTIONS ----------------·>1 

SECTION --~--~--~---~---~>1 

SYSTEM -~-~-~--~-~--~~-~->I 
l 

UNIT --·-----~--~---~---~>) 

The Ql~f~~l ~&~~fUflQE command displays the PCAP descriptor 
specified by the index. If no index is provided then it displays 
the TEST_OESC currently being used by the test section. 

In the example shown below, the LINK field displays the index, 
{#], of the descriptor linked to. A value of •000001 indicates 
no link is made. The LENGTH field is the number of bytes in HEX 
<DECIMAL) specified by the LENGTH and DATA commands cca_flELO 
A_FIELDJ/8). for example: 

53AX OISP DESC COl 

OP: 
LINK: 
PRT/CH: 

400001 
-0000001 

7C 

DESCRIPTOR 0 ----·--.----- ... -
A_FIELO: 
l3_FIEL!l: 
C_FIELO: 

LENGTH: 

00980F 
OOA30f 
000000 
000100 

RESULT: 
XRSL Tl: 
XRSLT2: 

(000256) 

800080 
00000000 
00000000 

The .Qljf.LAl .Ofll.Q~ command displays the current state of all of 
the operator selectable commands which can be turned Q!i or .Off or 
can be assigned a numerical value. Numerical values are 
displayed in decimal. 

In the example below TEST STATUS indicates whether a test section 
has been halted before completion with ACTIVE, while IDLE 
indicates that no section is running. 

SECTION NUMBER is the currint section running or the next section 
to .be run. REPEAT VALUE is the value selected using the .B~.!!~!I 
~ommand. REPEAT COUNT is set to REPEAT vatue and decremented 
once each time through a repeat loop. REPEAT COUNT therefore 
indicates the number of time left to repeat before compt.etion. 
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NUMBER OF RECORDS is 

SECTION ERRORS is the number of errors recorded for the most 
recent section. UNIT ERROR COUNT is the total number of errors 
ac~umulated for all sections run on that unit. ~AXIMUM UNIT 
ERHORS is set by the ~!Zl~~~ command and indicates the total UNIT 
error count for which the test ~ill terminate. 

DATA LENGTH is set by the .!.~l:!~lli command and will read .. DEFAULT .. 
when a new unit is selected or a .C.LJ:A.B or L.E.1:! command is entered. 
This informs the test sections to use predefined default lengths. 
If" the operator specifies a value using the J..l:!:l.lill:f command then 
the specified value will be displayed as DATA LENGTH and if a 
test section is .. operator sensitive .. then the new length value 
will be used. 

DELAY TIMEOUT is set by the Qtl.Al command and specifies the 
amount of time ~n tenths of seconds that BOLT will wait before 
reporting soft timeouts on all !O's. 

TERMINAL ADDRESS is . set by the ADDRESS command. TRANSMISSION 
number is set by the XMN command. These variables are used by 
the MULTILINE. 

c) TEST SECTION DATA will display DEFAULT if a !!.tl.II.11 .CL.~!E.11 Bf:~!AB! 
o-r JJAIA command is entered which means the test section will use 
a predefined default data pattern. If the operator specifies a 
value for the DATA command~ then the message "USER SPECIFIED" 
will be displayed in this field and those test sections that are 
"operator sensitive" to data will use the new data. Following is 
an example of the input and output for the DISPLAY OPTIONS 
command: 

() 

17AXDATA ~14aiLEN 16;R£COROS 4iOI5P OPT 

' .. 
',; -~--' - .. 

BOLT OPTIONS _____ ... ______ _ 

TEST STATUS: •••••• IDLE 
UNIT SELECTED: •••• MTA 
SECTION NUMBER: ••• 012 
REPEAT VALUE: ••••• 000020 
REPEAT COUNT: ••••• 000000 
RETRY VALUE: •••••• 000004 
UNIT ERROR COUNT:. 000000 
SECTION ERRORS: ••• 000000 
TERMINAL ADDRESS: • 

. BOOLEAN OPTIONS: 

ADAPTER SELECTED: ••• NO 
CONTROL SEL£CTEO: ••• YES 
NUMBER OF RECORDS: •• 00000004 
DATA LENGTH: •••••••• 0000001& 
TEST SECTION DATA: •• USER SPECIFIED 
0£lAY TIMEOUT: •••••• 0000100 
MAXIMUM UNIT ERRORS: 0000000 
TRANSMISSION NUMBER: 

DISPLAY: OOT =1 PRT =1 BOJ =O HEX' =O ALPH =1 
ERROR: LOCK= 1 
TRACE: . , BUf · =O 
OTHER~ CYCL=l 

ELOG=l HAL ERR=O 
OESC=O AUOIT=O 
HALT(l/Ol=l 
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Th e .Ql~.fJ.~ 1 .Ql I! c o rn m an d w i I. l d i so l a y t h e c o n t en t s of t h e d a t a 
array for the PCAP descriptor selected by Sfal~I?• If selll~l? is 
not provided, then the data area of the current test section will 
be displayed. If the ODT option is set the first 256 bytes of 
the buffer will be displayed to the ODT. If the PRI~TER option 
is set then the entire data buffer is displayed to the orinter. 
If the HEX option is set then the buffer ~ill be displayed in 
hexadecimal. If the ALPHA option is set then the buffer wilt be 
displayed in ALPHA. 

The .CliEUl ~£.kil.11.rl command will disolay th·e current secti-00 
list. 

The Ql~f~Al ~!~!~~ command will display 
connected to the syste~, along with port, 
information. 

a list 
channel 

of devices 
and · unit 

The Qllfl.A1 YNl! command will display the device that has been 
selected to to be tested by ~eans of the UNll command. 

Examples: DIS OPTIONS 

DISPLAY DATA 

OISPLA'i SYS 

The state of all of the operator 
selectable options will be 
displayed. 

The contents of the test section 
data array will be displayed for 
LENGTH bytes. 

The list of devices recognized by 
the HCP will be displayed. 
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£LOG-~----~--~~-----~-----------~--------------------~-------·-># 
I 

1--- ON ---->t 
I 

1--- OFF ·-->I 

The ~LQi command causes error messages to be stored on the system 
disk in the SYSTEM/ELOG file under "OPERATOR MESSAGES". Any 
result descriptors with exceptions will also be logged unde~ the 
appropriate device. An error report may be obtained by 
performing an ~I command to the MCP. 

If .EU.li is entered wi.thout the modifiers .Qjj or .Q.E.E the option 
will be set on. 

O e fa ul t val u e : OF' F 

Examplas: ELOG 

ELO O~ 

Error messages will be routed to 
the SYSTEM/ELOG file. 

Error messages will be routed to 
the SYSTEM/ELOG file. 

•, . ~··· -
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EXIT------------- SECTION ~---------------·----~-~~----~------~># 

1-- TEST ---->I 

The gx1r command causes the section or list of sections Ctest) 
that are currently executing to be terminated. The values of 
options and variables wilt be unchanged. 

If -'11 ~iJ; is entered, then the section currently executing will 
be terminated and control will oass to the next scheduled 
section. 

If ~!1 !~ is entered, then the current section, as well as all 
scheduled sections will be terminated. BOLT will go to the IDLE 
state and wait for operator instructions. 

If a §~ command is entered after an EXll !~~I command has been 
performed, the next section to be executed will be the first 
entry in the section list. 

This command has no effect if test sections are not currently 
being executed. 

Example: EXIT SEC 

EXIT TEST 

Terminate section currently 
executing and continue with next 
scheduled section. 

Terminate all scheduled sections 
and go to the IDLE state. 

**** NOTE **** 
Any input following this command on the same line will be ignored 
by SOLT. 

_- ..... 
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GO----------------------·--------------------------------------># 
The §y command causes the initiation·of the selected seQuence of 
test sectionsp or the continuation of a test section sequence 
that was interrupted by operator intervention or a liAL! command. 

The Y~lI and ~~~l.l.!l~ com~ands are used to build a list of test 
sections to be executed. The ~~ command starts the execution of 
the selected sections. 

If a Y~JI or ~~~IlQH command had been entered before the §~ 
command, the execution will begin with the first section in the 
section U st. 

Example: GO 

**** NOTE **** 
Any input following this command on the same line will be ignored 
by BOLT. 
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HALT------------~---~---·---~-~-~----~---------·--------~---~·-># 

I••• ERROR --·>I 1--- ON ---->I 

1--- Off --->I 

The filf.I command causes the r;rogram to wait for a 1i0 command 
after each error check routine and/or 1/0 descriptor list has 
completed. 

The tiA~I ~dBQE command causes the program to wait for a ~U 
command after each I/O descriptor list has completed, or error 
check routine if an error condition exists. 

Both options can not be selected at the same time. If one is 
selected, the other is automatically turned off. If tlAL! or HALI 
.EBE.CB are entered without the modifiers QN or .Q.Ef: the options 
will oe set on. 

Default value: OFF 

Examples: HALT 

HALT ERR ON 

HALT Off 

BOLT will go to an idle state 
afteT each I/O descriptor and wait 
for operator input. 

BOLT will go to an idle state 
after error and wait for operator 
input. 

No tonger halt after each I/O 
des c r i p t or i s i s s u ed. 
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HEX·-----------------------------------------------------------># 
1--- ON ---->I 

I 
1--- OFF --->I 

The ~~~ command permits data to be displayed in hexadec;rnal 
format .. 

If this option is set when data is being displayed, the data will 
be displayed in hexadecimal format. 

This command is independent of the AL..f.!B command• which can cause 
data to be displayed in alphabetic format. 

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

If .!:ill is entered without the modifiers i!N or 11.EE the option will 
be set on. 

Default value: ON 

Examples: HEX OFF 

HEX 

Data. will not be displayed in 
hexadecimal format. 

Data wilt be displayed in hexa
decimal format. 



CJ 

BURROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

1-- <POINT> ••>I 

The L&~~!~ command is used to 
buffer to be read• writ.ten• 
descriptors or test sections. 

3•23 

COMPANY CONFIDENTIAL 
91000 BOLT EXECUTIVE 

P.S. 2228 3543CA> 

1--- <NUMBER> --->I 

select the 
displayed• 

length of the data 
or compared for PCAP 

If J.~ti~Ili is not followed by a number .. the test program will use 
a default value for the data length. If L..Eli.§TH is followed by a 
value then those test sections that are •operator sensitive• to 
length will use the new value specified. Sections not sensitive 
to that parameter will not be affected. 

The ~.!lllil?. is used to indicate that this command applies to a 
specific PCAP descriptor. If .$f.!l .. UH?. is not used .. then l.QHHl:i 
refers to the data being used by the current test section. 

The value of LENGTH for test sections can be displayed using the 
~1~fl~Y ~fllfl~~ command. The value of LENGTH for a PCAP 
descriptor can be displayed using the ~1~f~~l Ut~~ [#] command. 

Default value: Device dependent 

Minimum value: Device dependent 

Maximum value: Device dependent 

Examples: LENGTH 100 

LEN 

LEN Cll ~Joa 

,;-., ... : .. ' 

The test section data array length 
will be 100 bytes. 

A default value will be used as 
the length of the test section 
data array. 

The data array length will be 43 
bytes for PCAP descriptor Ill. , 
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1<~~---------~---1 

LINK---------------------------------------------------------·-># 
I 
1---·<POINT> --->I 

The ~IB~ command is used to link PCAP descriptors into a chain. 
The linking sequence is specified by a series of at least two 
.SfLllfil~ modifiers. 

If J.ll.JS is entered without any modifiers.. the link field of each 
PCAP I/O descriptor is set to null. 

If LIN! is followed by a single ~fJllHii modifier.. only the link 
field in the designated PCAP descriptor will be set to null. 

Each PCAP descriptor has only one link field,. so a command such 
as ~.Li.JS {gj lll !~1 lQl would be unclear. BOLT does not know if 
the link snould be made from descriptor 2 to 1 or from 2 to o. 
BOLT would store only the 2 ta O link. 

Circularly linked ops such as LINK {OJ £11 IOJ are not atlawed. 
A check for circularly linked ops is done in the SEND command 
just before the ops are di~patched. 

Examples: LINK [2 l £3 l 

LINK £51 

LINK 

Create a link from PCAP descriptor 
2 to PCAP descTiptor 3. 

Break the link from PCAP descriptor 
s. 

Break the links of all the PCAP 
descriptors. 

LINK C31 COJ £21 Cll 

Create the following links between 
the indicated PCAP descriptors: 
3 to o,. O to z,. 2 to 1. 
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LOCK-----------------------------------------------------------># 
I 

1--- o~ ---->t 
I 

I --- OF'F --- >I 

The Wl~~ command causes a loop to be set up fro~ the beginning of 
a test section until the first error is detected. This loop will 
be repeated continuously until J.!l!;..lS is reset, or the ~1!, .C.!.~!i 
or E~~IART command is entered. 

Once an error is detected, it need not be present for the test 
section to remain in the loop. Additional errors that may occur 
after the ~D'i loop has begun ~ill not change the L~~! condition. 

This command is useful in locating and scoping intermittent 
errors. 

If ~~~~ is entered without the ~odifiers ~~ or Dff the option 
will be set on. 

Default value: Off 

Examples: LOCK 

LOCK OFF 

The sequence of operations which 
occurred before an error was 
detected will be continuously 
repeated. 

The test section will continue 
with the next succeeding operation 
even if an error is detected. 
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<LOGICAL OP>------~~~---------------------------------~~----·># 

Logical ops are two or three letter immediate action ?CAP 
commands that cause a predefined op to be sent out to the 
selected unit. BOLT builds these ops in OESC [OJ. OATA £0] and 
LENGTH £01 may be specified by the operator if required. The 
result of the Logical command may be displayed by entering OISP 
DESC [OJ. The .8sf~!1 and B.ElRI options apply to lo·~ical ?CA? 
commands in the same manner as physical ?CAP commands. 

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

WR I - Write 
REA - Read 
REW - Rewind 
UNL - Unload 
SPA - Space 
BS - Backspace 
SSE - Backspace 

PRINTER 

TES - Test 
WRI - Write 
ff O - form Feed 
SKI - Skip one line 

TAPE 

RR 
SE 
TES 
\HM 
TNR 
TR 

to £Of ERA 

CARO DEVICE 

TES • Test 
REA - Read 
WRI - Write 

- Read Reverse 
- Space forward to EOF 
- Test 
- Write Tape Mark 
- Test Not Ready 
- Test Ready 
• Erase 

HULT IL INE ------... ---
TES - Test 
STO - Stop 
DSC - Disconnect 
BRE - Break 

for more information concerning the use of Logical commands• 
refer to the BOLT product specification for the device being 
tested. 

***• NOTE •••• 

Any input following a Logical PCAP command on the same line will 
be ignored by BOLT. 
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MAXIMUM-~-------~-~----------------~--~~-~---------~------~---->~ 

t·-- <NUMSER> --->I 

The ~!!~Y~ command permits the operator to set a limit on the 
number of errors that raay occur on a single unit before testing 
if forced to terminate on that unit. 

If ~!!llf~ is set to zero, the program will not check the number 
of errors. 

If .!:l!X11HIB is entered without a number, it it assigned a value of 
zero .. 

Default value: O 

Minimum value: O 

Maximum value: 8388607 

Examples: MAXIMUt-1 0 

MAX 1 

MAX 200 

There is no limit on the nu~ber of 
errors which a unit may receive. 

Once an error is detected during 
the testing of a unit, the testing 
of that unit is terminated. 

Once the number cf errors detected 
on a single unit reaches 200, that 
unit will no l anger ·be tested. 
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OOT-------~-~--~~----~--~--------------~--------~~--~-~-~----~·># 

1--- ON ---->J 

' J --- OFF --->I 

Both the DDT and fBl~I~ft commands provide a means of selecting 
the destination of output messages from the test program. 

If .1H21 is selected, output messages will be displayed upon the 
OOT. 

If both il~I and fEl~Ita 
displayed. However, the 
messages on the ODT when it 
the operator. 

are off, output messages will not be 
test program will display ACCEPT 

requires information to be ~ntered by 

In some eases messages displayed on the ODT witl be condensed 
versions of those displayed on the line pri~ter. 

If D.Ql is entered without the modifiers Q.N or Q.Ef the option will 
be set on. 

Default value: ON 

Examples: OOT ON 

OOT OFF 

Display output messages on the 
COT. 

Only messages necessary for SOLT 
operation will be displayed upon 
the oor. 
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OP·----------- <POINT> ----------------------------------------># 
1 

1--- <NU~6ER> •••>I 

The~~ command is used to select the operation code to b~ 
performed when building PCAP dascriptors~ The ~~~U command is 
used to dispatch descriptors built with the ilf command. 

If ~f is not followed by a number~ it will be assigned a value Gf 
zero .. 

The unit field in the op code does not need to be specified since 
BOLT automatically overwrites the last four bits of the op code 
with the unit number before dispatching the op. 

The ~f~l~I! modifier is used to indicate which PCAP descriptor 
this command applies to. 

Default value: 

Minimum value: 

Maxi mum value: 

Examples: 

aoooooo~ 

~000000~ 

;FfFFFFQi 

OP .(0] 

OP Cll ~800000Gl 

OP !51 32 

Use operation code ~000000~ for 
PCAP d9scriotor £OJ. 

Use opera ti on code @300000~ for PCAP descriptor Cll. 

Use operation code Ql000020Ql f o-r 
PCAP descriptor [5]. 

**** NOTE •••• 
The operator has the capability to enter invalid ops wnich may 
cause an undefined result on the device under test. 
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PRINTER--------~--------·-------------~--------·--~------------>~ 

1--- ON ---->I 
I 

1--- Off --->I 

Both the ~UI and ~El.ii!~d commands provide a means of selecting 
the destination of output messages from the test program. 

If .fB.1~1.f:.E is selected, output messages wit l be di soL1yed uoan 
the line printer. If a printer is not availaole, a 3ACKUP PRINT 
file will be created. 

If both QQI and fBllHsB. are off~ output messages wi l L not be 
displayed. However, the test program will display ACCEPT 
messages on the OOT when it requires information to be entered by 
the operator.· Selecting f.Bl.N!~E Q.£[ closes and releases an open 
pr in t er f i l e. 

If fR.IIi!SB is entered without the modifiers ~N or Q..Ef the option 
will be sat on. 

c-::·~) Default value: OFF 

Examples: PRINTER ON 

PRINTER OFF 

' ' -~: 

Display output messages on th~ 
line printer. 

T 11 e pr o gr am w il l no t d i so l a y 
messages on the line printer. If 
a printer file is currently open. 
it will be closed and released. 
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RECORDS·------------------------------------------------------->~ 
1--- <NUMBER> --->J 

The B~~~BQ~ command is used for certain test sections to select 
the number of physical records to be written or read on magnetic 
tape units or the number of lines to be written to a printer 
device. 

If Et,ilBDj is not followed by a number, it ~ilt be assigned a 
value of one. 

Default value: 1 

Minimum value: 1 

Ha xi mum value: 8388607 

Examples: REC 10 The number of records is ten. 

itECOROS 2 The number of records is two. 

REC ;!40~ The number of records i s 64. 

'··· . 
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REPEAT--------------------------------------------------------·># 
1--- <NU~EER> -··>I 

Each section specified in the ~k~Il~~ command, or each string of 
PCAP commands will be executed the number of times indicated by 
t h e .B~f ~!I c om m an ,j • 

For test sections a waoJ" message will be displayed only at the 
beginning of a newly selected section. An "EOJ" message witl be 
displayed only when the section has been receated the selected 
number of times. Therefore, "30J" and "EOJ" will be displayed 
only once for each unique test section selection, since they are 
independent of the E~f&JI value. 

Whenever a 2END is entered for a linked List of physical ?CAP 
descriptors, or whenever a logical PCAP oo is entered, they will 
be issued the number of ti~es soecif ied in the B~f~AI command. 

If B~~tAl is entered without a numoer~ it is assigned a value of 
one, which means execute the specified operation one time. 

(Also~ see the 

Default value: 

Minimum value: 

Maximum value: 

Example: 

-'1.C..1.1: command) 

1 

1 

8388607 

REPEAT 1000 Execute each section 1000 times 
when the GO command is entered, 
or each linked Li st of PCAP 
descriptors 1000 times when the 
next SEND co~mand or Logical op is 
entered. 

•*** NOTE **** 
Any input to BOLT while repeating PCAP operations will cause the 
repeating PCAP sequenc~ to be terminated. Any input to BOLT 
while executing a repeating test se~tion will cause the section 
to temporarily suspend until a iQ is en~ered. The usual BOLT 
commands of I!UiaB!~ ~~AB. or Ul!, however, will cause the 
repeating section to terminate. 
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RESTART----------------·-----·-----~----~---~-----~---~----·-~->~ 

The B~~IABI comnand causas BOLT to be re-initialized. Alt 
options, values, data areas, unit lists and error totals will be 
reset, and restart messages w;Lt b~ displayed. 

Any unit selected with the YllI command witl be released back to 
the control of the MCP. 

Example: .1ESTART 

**** NOTE **** 
Any input following this command on the same line will be ignored 
by SOLT. 
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R~TRY--------------------------------------------------------·->J 
1--- <NUMSER> --->I 

The E~lB1 command is used to select the number cf times that the 
test program will retry an I/O descriptor if a result status 
error is detected. 

The program will retry the operation the number of times 
indicated by the a&IEl command. Once the result error is not 
detected1 the retries will be stopped. 

In some test programs it is necessary to dispatch additional· 110 
descriptors immediately before thg failing descriptor is retried. 
These descriptors are required to properly re-create the failure 
condition. 

If error totals are recorded by. the test program1 
descriptors will not change thesa tatals. A unit's 
will be incremented by one only if the failure still 
the last retry. 

retried IIO 
error total 
exists after 

If .B~lft1 is entered with out a number, it is assigned a default 
value. The default value for mo~t devices is one. For the MAG 
TAPE, however, the default value is ten since under normal MCP 
conditions tape operations are retried this many times before 
errors are reported. When a different device is selected after a 
MAG TAPE, the RETRY value is reset to one~ regardless of its 
value before the TAPE device was selected. 

Default value: 1 (10 for MAG TAPE> 

Minimum value: 1 

Maximum value: 8388607 

Examples: RETRY 

RET 10 

I/O descriptors 
retried. 

will not be 

I/O descriptors will be retried up 
to ten times. 
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l<·-------------------------------------1 
SECTION·------------------------------------------------------->~ 

I 
1---
1 
I 

<NIJH8Ei1> 

1--- /1\ 

------------------------->• J··- <NU~oER> •••>! 
1 

ALL --------------------~>I 

The ~~ ~lll !i c o mm an d b u il d s a l i s t o f t e s t s e c t i o n s t o b e 
executed .. 

Section names ~ay be duplicated. The section designator on the 
right side cf the dash must not be less than that on the left of 
the dash. 

The command ~~~Ilil.!1 A!...l. causes all the default test sections to 
be selected. 

Whenever a ~Hll command is entered, the secti~n list will be 
reset to its default value <default sequence of sections>. The 
section list will be reset to its default value if ~.£;~!1!11:! is not 
followed by a number, number range, or the .U.1. modifier. 

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

A YNll command must have been entered on the OOT prior to using 
the ~t&!l.!l!:I com!ltand. The optional diagnostic test sections 
require that the entire control be selected before testing, by 
using the BOLT YNll ~Dli.IEil~ command~ 

Examples: SECTION 2 Select section 2. 

SEC 1 - 9 Select Default Confidence Test 
sections i,2~3•4•5•o•7•8 and 9. 

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

SECTION ALL Select a device dependent sequence 
of Default Confidence Test sections. 

**** NOTE **** 
The Xilllli command may not· be entered while a current section is 
in Pf'Ogress. The section llUSt terlli'nate normally orr an -'!.1! 
co111mand must be entered to bring . the sect ion to an orderly 
termination before a new section can be specified. 
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SEND---------- <POINT> ----------------------------------------># 

The~~~~ co~mand causes the sequence ~f physical PCA? descriptors 
built by tne operator to be issued. 

Values for ~f, ~k~~lti, QAIA and ~ltl~ should be specified before 
the ~~~.Q command is usad. 

The ~f~l~l~ modifier is used to indicate the first 
descriptor to· be sent. 

PCAP 

Example: SEND (3J Send the selected sequence of I/O 
descriptors, starting with 
descriptor number three. 

**** NOTE **** 
Any input following this command on the same line, will ba 
ignored by BOLT. 
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TEACH--·----------~-------------------------~--~------~~--~----># 

t·-- <CJMMAND> ------------------------>I 

1-- <test name> ----------------------->! 
1-- <section # > --1 

Entaring !~~~~ without any command specified~ causes the test 
program to return a complete list of all valid commands and their 
valid aboreviations in the form: 

<abbreviation> (<remaining letters>) 

For example, 

RESTART would appear as RES<TART) 

Entering lg,A&J:j followed cy a command will cause the test progra;n 
to return a description of the syntax and semantics of the 
command. 

Entering ItJ&H followed by a test name mnemonic will 
brief instructions for the test and list all the valid 

display 
section 

valid 
of the 

numbers and names. If the test name is followed by a 
section number, the program will display a description 
test performed by that section. 

The l~A~tl command 
run without the 
notified that the 
the ~A&~ command 

requires the data file BOLT/TEACH. BOLT may be 
BOLT/TEACH file• but the operator will b~ 

file is missing when BOLT is started or when 
i s en t ere d • 

Examples: TEACH SECTION A syntax diagram for the SECTION 
command is displayed along with 
some examples. 

TEACH i.tTA 

TEA HT 3 

A brief description of the MAG 
TAPE test is displayed specifying 
the valid section numbers and 
c-ont.rol s. 

A brief descTiption of section 3 
of the MAG TAPE test is display~d 
which includes operator sensitive 

. variables. 
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TRACE·--------------~-----~- .. ·---------~~-·---------------~---~># 
1--

1--

1--

The I!i.B.C~ 
during the 
descriptor. 

3UFFE~S -·>I 
I 

OESCRif> -->t 

AlJOIT ---->J 

command causes 
execution of 

I 
1--- ON ----->1 

9 
1---- OFF ·-->I 

selected information to be displayed 
every PCAP and test section I/O 

lf IE!~£ is selected without any modifiers then the command 
defaults to Q~~~Blf 

lf BYEI1E~ is selected, the data buffers sent or received from 
the control will be displayed oefore and after each I/O. 

lf ~g~~Blf is selected, the IIO descriptors sent to the control 
will be displayed before and after each I/O. The result status 
field will contain the result after the operation was completed. 

c~::: If !Ylll! is selected, the program OC/AUOlT will be fired up by 
BOLT and the internal BOLT file "AUDIT" will be opened and 
initialized. Every subsequent datacomm l/O will be logged in the 
AUDIT file and may be analyzed by the OC/AUOIT program. 
Diagnostic datacomm ops will not be traced by DC/AUDIT because 
they specify values in the A and a fields when DC/AUDIT expects 
buffer addresses. When DC/AUDIT is started by BOLT it will ask 
the operator for parameters. It is usually sufficient to enter 
IO.OESC~l and then ENO. If other options are desired• then refer 
to the DC/AUDIT program documentation. Turning !!iA.&E A!!Ull Q..EE. 
will inhibit the recording of datacomm .I/O in the AUDIT file. 
The AUDIT file will be closed and.DC/AUDIT brought to EOJ when 
BOLT goes to EOJ. This option is only used for OATACOHM tests. 

Each command is independent of the others, and may be turned ON 
and OFF without affecting the other IE!~~ commands. However, 
lBA~f.: UIE witt turn all of the. lRA~~ opt'ions off. 
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If the command is entered without the modifiers UN or DEE the 
option wilt be set an. 

Default value: OFF 

Examples: TRACE The I/O d~scriptors sent to the 
control will be displayed. 

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

**** NOTE **** 
Occasionally• when tracing a large number of operations Cfor 
example when B~E~!I is set>• the system may not be able to ke~p 
up with the display of information from BOLT and some trace 
information may be lost. One suggestion for a long saQuence of 
operations is to set the tl!Ll ootion and enter ~U after each I/O 
to guarantee that the sy~tem has enough time to display all the 
information. 

The TRACE options may cause time critical tests to report errors. 
These arrors should always be verified by turning the TRACE 
options OFF and rerunning the test. 
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UNIT--------------------------- CRb ------------------------># 
I 

1-- CONTROL -->I ·-- LPd ------~------~--->) I 
1 I 

I I ·-- MTh -- ... --------~----->• I 
I I I ., I ·-- Hlx ~-----~--~------->• I 

• I I --- I 
I J ·-- OPh -----~-----~-~--->I I 
I I I 
I ·--.-. ADAPTER ---------- i1Lx ---~-~--------~------>• 

Where b = A or a .. 
d = A,. 9,. c, o. 
h = A,. a,. •••• , H. 
x ·- A - z" 1 - 6. 

The Y~ll command selects the I/O device to be tested. If a 
mnemonic is used to designate the device, it must be valid. 
Where applicable it must also be MCP compatible. 

() The. !llil! command resets the ~~~If!~ list to its default value. 

() 

The .&.QfilB.m .. modifier is used to distinguish between the selection 
of a single unit on a control and the selection of the entire 
control. For MLx the &.tl!l.fi.QL modifier selects Base card O if x=A 
and Base card 2 if x=Q. ror system security reasons the entire 
peripheral control must be obtained before any PCAP commands may 
be issued to a unit on that control, or before a test section may 
execute which performs diagnostic ops on the control itself. 
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 
diagnostics. 

The !I2Af.!i:!i modifier applies only to Hlx and is ignored by all 
other devices. A~Afl~ opens four units beginning with the unit 
specified by "xw. 
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If a valid unit is selected then BOLT will 3ttempt to gain access 
to that device through a diagnostic OPEN. HoweverP before that 
OPEN, a procedure is executed to return the currently selected 
device to its normal operating conditionP and a diagnostic CLOSE 
is attempted by BOLT on the device in use. If the CLOSE fails 
then an error message is disolayed telling why and the unit 
command will have no effect. If the CLOSE is succgssful but the 
subseQuent OPEN Con the new device) is not, then an error message 
is displayed telling the operator that the unit was not secured 
for use by BOLT. 

A ~.Eill..Q!:i command must be preceded by a !HH! command. 

Examples: UNIT LPA 

UNIT CON MTa 

UNIT ADAPTER HLE 

. ,· .. ·: 

Select line orinter LPA. 

Select the contTol that tape 
drive B is connected to. All 
drives connected to the same 
control will also be reserved7 
but all unit ops wilt only go 
to MTB. 

Select 
adapter 
card o. 
adapter 

the second multiline 
card connected to base 
~il four units on that 
will be opened .. 
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XMN---------------------------------------------------------··># ·---- .. "A" .. --->• , ....... "~" ........ ->I 
1------ "0 .. ...... >I 

I··--- "1" .... --->] 

The XMN command allows 
transmission number for 
optionally use them. 

the ope:r at or 
datacomm test 

to specify 
sections 

a ter111inat 
that may 

The only valid oarameters for the XMN command are "A"• "~"• "0" 
or "l". When any of these are entered• the USE_XMISS!ON_NUM flag 
is set and alternating pairs of transmission numbers CA and ~. or 
0 and l) are sent to the terminat during write operations. The 
terminals will ignore the numbers except for the calculation of 
the message sec. 

When XHN is entered with no parameter. the USE_XMISSION_NUM flag 
is reset and the transmission numbers are not used. 

Example: XHN •t• Transmission numbers of alternating 
1•s and o•s are sent to the 
terminal by those confidence test 
sections that may use them. 

A sample select message would be: 

EOT AOl A02 FSL S~H AOl AD2 ~Fa srx ••• ETX 

XMN No transmission number· is used. 
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>------------------- [ <NUMBER> l -~~----------------~---------># 

>------~--------------- <ALPHA> ~------~--------------~--------># 
1--- <HEX NUMBER> --->1 

>------ " ------- any ebcdic character ------- • --------------># 
1<~----~--------~--~---------1 

1--- <DECIMAL NUMBER> --->J 

>------~------ ~ --~---- O to 9 -----~--~--~--------~--~------·># 
I••• A to F·-->I 1--- ~ ·-->I 
l<------.-------1 

>---~----------.. ·------- 0 to 9 ---~-~--~----------~--~---~---~># 1.<-----.--------1 
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normal 
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state program under 
will display the 

***** ENTER NEXT COMMAND ***** 
The operator may then co~municate with BOLT by using the ACCEPT 
mechanism as follows: 

<BOLT job number>AX <BOLT command> 

Whenever 80LT goes to the idle ~tate or wants operator input it 
will display the ENTER NEXT COMMAND massage on the OOT. The 
operator may also enter unsolicited input at any time in order to 
stop or change a test. 

When BOLT is executedP or the CLEAR or RESTART 
enter~d. the display and operating options are 
their default values. Tha operator may change the 
time and the current state of the program options 
using the DISPLAY command~ 

REQUIRED f ILES 

com!Dands a,re 
i ni ti at ized to 
options at any 
may be queried 

BOLT requires a m1n1m~m of two files to be present in order to be 
executed: The SOL object file named "BOLT"• and a r~ndom disk 
input data file named naoLT/ERROR~. In addition the optional 
random disk input data file named "BOLT/TEACH" should be present 
if the If.A~ command is to be used. If "BOLT/TEACH,. is not 
present, BOLT may still be executed but the operator will be 
informed that the file is missing when BOLT is started and every 
time the l~Aktf comm~nd is entered. 

··-.:: .... 
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To execute a predefined confidence test on an I/O device, the 
operator would first select the desired device using the UNIT 
command. 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 properly selected using the UNIT 
command, the operator may execute the default list of test 
sections, using the default setting of the options by simply 
entering the GO command. The test will report the number of 
e,rrors found for each section and di splay a message when the test 
has finished. 

If any options other than the defaults are desired, then the 
operator would enter the option command{s) and then enter the Ga 
command. The default section list for each test will consist of 
confidence test sections that do not require operator 
intervention. ror instructions on executing optional test 
sections that perform diagnostic testing or further confidence 
testing which. requires operator intervention, refer to the 
~g~IlD~ command documentation. 

EXAMPLE TEST RUN 

This section shows the BOLT commands used to run a typical test 
session on the LI~E PRINTER. Also shown are BOLT's outout to the 
OOT in response to these commands. 

First BOLT is executed• at which time it displays some 
initialization messages. When BOLT is ready for input it will· 
prompt .the operator for an AX message: 

EX BOLT 
: BOLT = 325 BOJ. PP=4, HP=4 TIME = 14:55:04.2 
: % BOLT =325 BOLT CB1000 ON-LINE TESTS) VERSION: 1.1 DATED: 01/23/81 
: % BOLT =325 ENTER •<MX #>AX TEACH• .FOR A SUMMARY OF BOLT COM~ANOS. 
: % BOLT =325 *****-. ENTER NEXT COMMAND ***** 
: BOLT =325 ACCEPT. 

Next a device is selected using the Yl:ill co11mand which executes 
initialization code for that device and displays some greeting 
messages if tbe unit selected was successfully obtained: 
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325AX UNIT LPA 
: % BOLT =325 
: % 30LT =325 
: % BOLT =325 
: % BOLT =325 TOTAL UNITS OBTAINED = 01 
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: % BOLT =325 UNIT NAME = LPA PORT = 7 CHANNEL = 3 UNIT = O 
: % BOLT =325 
: % BOLT =325 
: % BOLT =325 
: % BOLT =325 
: % BOLT =325 
: % BOLT =325 
: % BOLT =325 
: % BOLT =325 
: X BOLT -=325 

LINE PRINTER TEST -· VERSION AA 

DEFAULT 
OPTIONAL 
OPTIONAL 

cso -

CONFIDENCE TEST 
C 0 N f I 0 E NC E TE ST 
DIAGNOSTIC TEST 
53 FOR PC S/&, 

SECTIONS ARE 1 - 8 
SECTIONS ARE 25 - 32 
SECTIONS ARE 50 - 62 
54 • 62 FOR PC 7> 

: % BOLT =325 FOR A DESCRIPTION OF THE LINE PRINTER TEST ENTER "TEACH 
: % BOLT =3?5 LP". ENTER •TEACH LP .<SECTION-NUM8ER>" FOR THE 
: % BOLT =325 DESCRIPTION OF ANY TEST SECTION LISTED A30VE. SECTIONS 
: % BOLT =325 1-8 ARE READY TO RUN. 
: % SOLT =325 ***** ENTER NEXT COMMAND ***** 
: BOLT =325 ACCEPT. 

Once the device has been selected, the default confidence 
sections can be executed by simµty entering the yQ command. A 
beginning of test message is displayed for the unit and 80J • EOJ 
messages •re displayed for each section which includes the device 
name, section number and section name. 

If an error is detected by a test section• the EOJ message is 
followed by the number of errors detected for that section. When 
all scheduled sections have completed Ceither 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 
run. BOLT then prompts the operator for the next command: 

.. . 

: ... :·· .. 
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: % BOLT =325 LPA: BEGIN SECTION 1: ALPHANUMERIC RIPPLE TEST. 
: % BOLT =325 LPA: ENO SECTION 1~ ALPHANUMERIC RIPPLE TEST. 
: % BOLT =325 L?A: BEGIN SECTION z: ENO ADDRESS TEST. 
: % BOLT =325 LPA: END SECTION 2: ENO ADDRESS TEST. 
: % BOLT =325 L?A: BEGIN SECTION 3: BROADSIDE TEST. 
: % BOLT =325 LPA: ENO SECTION 3: SROAOSIOE TEST. 
: % BOLT =325 LPA: BEGIN SECTION 4: NO PAPER ADVANCE TEST. 
: % BOLT =325,LPA: ENO SECTION 4: NO PAPER ADVANCE TEST. 
: % BOLT =325 LPA: BEGIN SECTION 5: VERIFY CHANNELS TEST. 
: % SOLT =325 LPA: END SECTION 5: VERIFY CHANNELS TEST. 
: % BOLT =325 LPA: BEGIN SECTION 6: FASTEST PATTERN TEST. 
: % BOLT =325 LPA: ENO SECTION 6: FASTEST PATTERN TEST. 
: % BOLT =325 LPA: BEGIN SECTION 7: SINGLE SPACE WRITE TEST. 
: % BOLT =325 LPA: ENO SECTION 7: SINGLE SPACE WRITE TEST. 
: X BOLT =325 LPA: BEGIN SECTlON S: DOUBLE SPACE WRITE TEST. 
: % BOLT =325 LPA: ENO SECTION 8: DOUBLE SP4CE WRITE TEST. 
: % BOLT =325 ENO Of TEST ON UNIT LPA -- 000000 ERRORS REPORTED. 
: % BOLT =325 ***** ENTER NEXT COMMAND ***** 
: BOLT =325 ACCEPT. 

Optional Confidence test sections can be executed by selecting 
the section number or range and entering §~. These sections 
usually require some type of operator interaction such as making 
the device READY or visually verifying the result: 

325AX SECTION 25; GO 
: % BOLT =325 8£GINNI~G Of TEST FOR UNIT LPA 
: % BOLT =325 LPA: BEGIN SECTION 25: CHARACTER ALIGNMENT TEST. 
: % BOLT =325 PLEASE READY THE LINE PRINTER BEING TESTED. 
: % BOLT =325 ENTER "GO" AFTER THE LINE PRINTER HAS BEEN MADE READY. 
: % BOLT =325 ***** ENTER NEXT COMMAND ***** 
: BOLT =325 ACCEPT. 

At this point the operator would make the PRINTER READY and enter 
~.Q: 

32SAX GO 
: % BOLT =325 CHARACTER ALIGNMENT PATTERN HAS BEEN WRITTEN TO PRINTER. 
: % BOLT =325 PLEASE VERIFY THAT CHARACTER ALIGNMENT IS CORRECT. 
: % BOLT =325 LPA: ENO SECTION 25: CHARACTER ALIGNMENT TEST. 
: % BOLT =325 ENO Of TEST ON UNIT LPA -- 000000 ERRORS REPORTED. 
: % BOLT =325 ***** ENTER NEXT COMMAND ***** 
: BOLT =325 ACCEPT. 
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When an error occurs, BOLT informs the operator by displaying the 
device• section #and error # along with a brief message. 
further error information can usually be found in the BOLT 
product specification for that device. The op code issued• 
result status and interpretation of the status bits are also 
displayed. Whenever possible• at this point the section will 
either terminate or request further information from the 
op er at or: 

325AX SECTION 2JGO 
: % SOLT =325 BEGINNING OF TEST FOR UNIT LPA 
: % BOLT =325 LPA: BEGIN SECTION 2: ENO ADDRESS TEST. 
: % BOLT =325 LPA:SEC 02:ERR# 02: • THE SINGLE SPACE WRITE OP FAILED. 
: % BOLT =325 THE OP CODE ISSUED WAS: 4£0000 
: % BOLT =325 IO RESULT STATUS FIELD: E-00080 
: % BOLT =325 THE FOLLOWING STATUS BITS ARE ON: 
: % BOLT =325 RS BIT 1: OPERATION COMPLETE 
: % BOLT =325 RS BIT 2: EXCEPTION 
: % BOLT =325 RS BIT 3: DEVICE NOT READY 
: % BOLT =325 RS BIT 17: OPERATION COMPLETE 
: % BOLT =325 THE DEVICE WENT NOT READY DURING A TEST WHICH NEEDS IT 
: % BOLT =325 READY. 
: % BOLT =325 PLEASE MAKE THE LINE PRINTER READY. THEN ENTER THE "GO" 
: % BOLT =325 COM~AND. 
: % BOLT =325 ***** ENTER NEXT COMMAND ***** 
: BOLT =325 ACCEPT. 

When testing is completed far one device another device can be 
selected using the Y~11 command or BOLT can be brought to end of 
job by using the ~lt command. Before going to EOJ, 30lT will 
release the device under test along with any backup files that 
have been created: 

362AX BYE 
: % BOLT =325 RESTORING PRINTER OEVICE BEFORE IT IS RELEASED 
: % BOLT =325 LPA RELEASED BY BOLT. 
: % BOLT =325 EOJ. TIME = 15:30:47.7 

PCAP TESTING USING LOGICAL 110 COMMANDS 

In addition ta running predefined tests, BOLT gives the operator 
the ability to build and issue individual descriptors or chains 
of descrip~ars, th~ough the PCAP facility. Alt PCAP co~mands 
require that the device to be tested• along with its associated 
control, be obtained by BOLT using the UNIT CONTROL command. 

The simplest tevel of PCAP operations are catted LOGICAL commands 
which when entered cause a predefined op to be built in DESC COJ 
and causes the descriptor ta be immediately issued. CRefer to 
the LOGICAL OP command description.) 

. ~ ·- . . ' 
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For example ... 
command: 

a tape device can be rewound with the following 

76AXREWIND 
% BOLT =76 ***** ENTER NEXT COMMAND ***** 
80LT =76 ACCEPT. 

Or a printer can be made to skip to the top of a page with a Form 
Feed command: 

76AXFFO 
% BOLT =76 ***** ENTER NEXT COMMAND ***** 
BOLT =76 ACCEPT. 

LOGICAL commands can also be used to read and write to devices. 
The WRITE command requires that DATA £01 and LENGTH (01 first be 
specified by the operator: 

76AXDATA £01 "THIS IS A LOGICAL PCAP EXAMPLE FOR MAG TAPE" 
% BOLT =76 ***** ENTER NEXT COMMAND ***** 
BCL T =76 ACCEPT. 

76AXLENGTH £01 100 
% BOLT =76 ***** ENTER NEXT COMMAND ***** 
SOLT =76 ACCEPT. 

76AXWR1TE 
% BOLT =76 ***** ENTER NEXT COMMAND ***** 
SOLT =76 ACCEPT. 

Since LOGICAL commands use OESC IOI the DISPLAY command can be 
used to look at the RESULT of the operation: 

. . 
76AXOISP OESC £01 

% BOLT =76 
% SOLT =76 
% BOLT =76 
'% BOLT =76 
% BOLT =76 
% BOLT =76 
% BOLT =76 
% BOLT =76 

OP: 400001 
LINK: -0000~01 
?RT/CH: TC 

.. 

DESCRIPTOR 0 
_._._ .......... ._._,._ ... 

A_F'IELD: 
B_F'IELO: 
C_f"IELO: 
LENGTH: 

009E7F 
OOA19r 
000000 
000064 

% BOLT =76 .***** 
,,. BOLT =76 ACCEPT. 

ENTER NEXT COMMAND ***** 

RESULT: 
XRSLTl: 
XRSLT2: 

( 000100) 

800080 
00000000 
00000000 

LOGICAL commands are quick and easy to use since they do not 
require the aparator to know the hit patterns for commonly used 
ops. However... LOGICAL ops are limited in that they may not be 
linked together and the variant bits may not be specified by the 
operator. If more flexibility is destred, the operator should 
use the PHYSICAL PCAP commands described below. Keep in mind 
th~t LOGICAL PCAP commands will always ~verwrite any PHYSICAL 

.PCAP information that has been stored in DESC (OJ. 
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The operator may also perform a custom test on the selected 
peripheral device by using the PHYSICAL ?CAP facility of SOLT. 
jhe operator must first select the device and its entire control 
by using the CONTROL modifier of the UNIT command. Once the 
device and control have been reserved• the ooerator builds I/O 
descriptors using PHYSICAL PCAP commands such as OP• DATA, and 
LINK and then dispatches them using the SEND command. The 
operator may build from 1 to 6 descriptors. each with its own 
data buffer.. The descript~rs may be built• linked~ and 
dispatched in any o~der. The current value of a descriptor field 
and its data buffer may· be viewed at any time using the DISPLAY 
DESC and DISPLAY DATA commands. It is with these commands that 
the operator views descriptors which are being constructed and 
those which have been issued. The list of linked PCAP 
descriptors may 'be continuously sent out by using the B~~.AI 
command. 

For example• assume that the operator has selected a tape device 
using the command UNIT CO~TROL MTA# and wishes to write a record, 
read it back and compare the data. first the necessary ~rite1 
backspace and read op would be huilt in PCAP descriptor 1 thru 3 
and linked together: c) 76AXOP {ll ~400000~;op C2l ~080000~;op £31 ~OCOOOOd; 

% BOLT =76 *~*** ENTER NEXT COMMAND ***~* 

0 

BOLT =76 ACC£PT. 
16AXLINK tll £21 £3]; 

% SOLT =76 ***** ENTER NEXT COMMAND ***** 
BOLT =76 ACCEPT. 

76AXOATA [11 WJHIS IS A PCAP EXAMPLE " 
% BOLT =76 ***** ENTER NEXT COMMAND ***** 
BOLT =76 ACCEPT. 

76AXL£NGTH [ll 44;LENGTH C3l 44 
% BOLT =7G ***** ENTER NEXT COMMAND ***** 
BOLT =76 ACCEPT. 

76AXOATA !31 " • 
% BOLT =76 ***** ENTER NEXT COMMAND ***** 

The descriptors and.the data may then be verified using the 
di splay command: 
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\_) 76AXDISPLAY DESC Cll 
i. 90LT =76 DESCRIPTOR 1 

% BOLT =76 ---------·--
% 30L T =7 6 
% BOLT =76 OP: 400001 A_FIELO: 009E7F RESULT: 000000 
% BOLT =76 LINK: 000002 B_FIELD: 003FDf XRSLTl: COOOOOOO 
% BOLT =76 PHT/CH: 7C C_FIELD: 000000 XRSLT2: 00000000 
% BOLT =76 LENGTH: 00002C (000044) 
% BOLT =76 
% BOLT =76 ***** ENTER NEXT COMMAND ***** 

l6AXOISP DATA Cll 
% BOLT =76 DATA Cll CONTAINS THE FOLLOWING DATA 
% SOLT =76 
% BOLT =76 E3C8C9E240C9£240C14007C3C1D740CSE7Cl0407D3C540E3C8C9E2 
% SOLT =76 40C~E240Cl4007C3ClD740CSE7ClD407D3 
% BOLT =76 
% BOLT =76 THIS IS A PCAP EXAHPLE THIS IS A PCAP EXAMPLE 

Notice that BOLT provides the unit number in the last four bits 
of the op field. The result status fietd is cleared before any 
of the descriotors are issued. 

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

76AXSEND £11 
% BOLT =7& ***** ENTER NEXT COMMAND ***** 
BOLT =76 ACCEPT. 

76AXCOMPARE Ill [31 
% BOLT =76 COMPARE OF SUFFER 1 TO SUFFER 3 WAS SUCCESSFUL 
% BOLT =76 ***** ENT£R NEXT COMMAND ***** 

Each of the de~criptors can be displayed and the RESULT field 
examined to verify that the ops completed as expected: 

7f>AXOISP OESC [ 1 J 
% BOLT =76 DESCRIPTOR l ., BOLT =76 .. ,.._.__._ ......... 
Ao 

% SOLT =76 
% BOLT =76 OP: 4 000()1 A _FIELD: OOB£7f RESULT: 800080 
% SOLT =76 LINK: 000002 B_FIELO 008f Df XRSL Tl: 00000000 
% BOLT =76 PRT/CH: 70 C_rIELD 00000-0 XRSLT2: 0000 0000 
% BOLT =76 LENGTH: 00002C (000044) 
% BOLT =76 
% BOLT =76 •**** ENTER NEXT COMMAND ***** 

Ta demonstrate what would happen if a data miscompare was 
encountered on the read operation~ one letter in DATA [31 will be 
changed and the two buffers will be compared again: 
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Z BOLT =76 MISCOHPARE BETWEEN EXPECTED AND OBSERVED DATA. 
% BOLT =76 DATA COMPA~ISON ER~OR - FIRST E~ROR DETECTED AT 
% BOLT =76 HEX 00023 
% BOLT =76 MAX Of 46 CHARACTERS ARE DISPLAYED STARTING AT 
% BOLT =76 THE lST DETECTED ER~OR. 

: % BOLT =76 
% BOLT =76 EXPECTEOCOOOll):HAP EXAMPLE THIS IS A PHAP EXAMPL 
% BOLT =76 OBSERVED :CAP EXAMPLE THIS IS A PCAP EXAMPL 
% BOLT =76 ERRORCSJ :• * 
% SOLT ·=76 
% BOLT =76 
Z BOLT =76 EXPECTEDC00022>:C8C107 40CSE7 C10407 D3C540 E3C8C9 E240C9 
% BOLT =76 OBSERVED :C3C1D7 40C5E7 C10407 D3C540 E3C8C9 E240C9 
% BOLT =76 ERROR(S) : * 
% BOLT =76 
% SOLT =76 EXPECTEDCOOOS3>:E240Cl 4007C8 C1D740 C5E7C1 040703 CS 
% SOLT =76 OBSERVED :£240C1 40D7C3 C10740 CSE7Cl 040703 CS 
% SOLT =76 ERRORCSl : * 
% BOLT =76 
% BOLT =76 TOTAL NUMBER OF 4-BITS IN ERROR• 00002 
% BOLT =76 COMPARE OF BUFFER 1 TO BUFFER 3 WAS NOT SUCCESSFUL 
% BOLT =76 ***** ENTER NEXT COMMAND ***** 

CONTROLS AN~ DEVICE TYPES 

To better understand the steps involved in running an On-Line 
test routine, consider the following example. Assume that an 
operator• running BOLT from an nor. wishes to run the Default 
Confidence Confidence Test Sections on two different devices CMTA 
and LPA for example>. After the completion of both tests th~ 
operator wants to bring BOLT to ENO-OF-JOB CEOJ>. See FIGURE 1 
be tow. 
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OPERATOR INPUT I 10LT RESPONSE 

----------------·-----------------------------------------------UNIT MTA I v~rify that the specified unit is valid. 
J Perform a diagnostic OPEN on the MTA unit. 
l If successful OPEN then access is grantad~ 
I and Default Section numbers are loaded. 
I If unsuccessful OPEN then an error message 
l is displayed and UNIT MTA has no effect. 
I 

GO I Catt the TEST_UN!T procedure. Do all test 
J sections specified and return control. 
I TEST_U~IT calls HAGNETIC_TAPE_TEST with 
I . the section number to be executed. 
I 

*****Magnetic Tape Test Finished ***** 
I 

UNIT LPA I Verify that the specified unit is valid. 
I Perform a diagnostic CLOSE on unit MTA~ 

J which reldases it back to HCP control. 
1 If successful CLOSE then attempt OPE~ LPA. 
I If unsuccessful CLOSE then an error message 
J is displayed and UNIT LPA has no effect. 
I Perform a diagnostic OPEN on the LPA unit. 
I If successful OPEN then access is granted, 
f and Default Section numbers are loaded. 
J If unsuccessful OPEN then an error message 
l is displayed and UNIT LPA has no effect. 
I 

GO f Catl the TEST_UNIT procedure. Do all test 
I sections specified and r~turn control. 
I TEST_UNIT calls LINE_PRINTER_TEST with 
I the section number to be executed. 
I 

*****Ir* Line Printer Test Finished ******* 

BYE 
I. 

' I 
I 
I 

;I 

Perform a diagnostic CLOSE on LPA unit. 
If successful CLOSE then bring BOLT to EOJ. 
If unsuccessful CLOSE then an error message 

is displayed and the· BYE has no effect 

FIGURE 1 - GAINING· ACCESS TO DEYICES·.AND RUNNING TESTS. This 
figure shows the steps involved in gaining access to a device 
when the UNIT command is entered. Also shown is the minimum 
operator input required to· run Default Confidence Test Sections 
for a device which has th~m. 



(_) 

BURROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

PROGRAM SWITCHES 

COMPANY CONFIDENTI\L 
81000 BOLT £XECUTIVE 

P.S. 2228 3543CA) 

for debugging and tracing purposes the 5oftware program Skitches 
for BOLT have been assigned as follows: 

SW 0 - BOLT Executive (reserved) 
SW 1 - BOLT Executive CTTT macro) 
SW 2 - BOLT Executive COOO macro> 
SW 3 - BOLT Executive Cr e served) 
SW 4 - BOLT Executive <reserved> 

Likewi5e, program switches five (51 through nine C?> have been 
assigned to the On-Line Test Routines as follows: 

SW 5 - Trace Procedure Entries and Exits 
SW 6 - Debug Output Such As: 

Procedure Parameters 
Important Variables 
Procedure and function Results 

SW 7 - On-Line Test Routine (reserved) 
SW 8 - On-Line Test Routine <reserved) 

,SW 9 - On-Line Test Routine (reserved) 

All other program switches are either used internally or are not 
used by the BOLT Executive and/or On-Line Test Routines. I~ 
either case, those ~rogram switches should never be enabled when 
executing BOLT. 

DYNAMIC HEHORY ALLOCATION 

The default allocated dynamic core 
bits). This area is used as a 
operations <Read, Write & Erase); 
increase the size of the buffer using 

for BOLT is 1024 bytes C81?2 
buffer for Magnetic Tape 

however, the operator can 
the MCP MO command. 

Example: MO BOLT ME 15364 Sets the buffer size to 2048 
bytes. 

I 

The maximum dynamic memory that can be allocated for an SOL 
program such as BOLT is 4K•1 bytes (4095 bytes or 32760 bits>. 
When BOLT is executed it will check its dynamic memory, display 
an error message and· go to End of J-0b if it is less than 1024 
bytes or greater than 4095 bytes. It should be mentioned that 
the LENGTH command can be used to adjust the length of the 
buff er. 
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BOLT•s ODT output messages are designed to work with OOTs or 
remote terminals with 09T capabilities. The messages are 
designed to scroll from the bottom of the screen to the too. 
Since the default mode of the ODT is to scroll from top to 
bottom, the BOLT messages will appear in reverse order on the 
screen. This can be corrected by entering the HCP command Ka 
DIRN 1 which alters the ODT default mode and causes the messages 
to scroll from bottom to top. To return the ODT to default mode, 
enter KB DIRN O. 

Sometimes it is desirable to have a permanent record of the 
commands entered ta BOLT through the ODT as well as BOLT's 
responses to the DOT. This can be done by making the printer NOT 
READY and entering the HCP comm3nd KS LP ON. This will create a 
printer backup file cat led "SYSTEM.OCT/OUTPUT" which will be a 
trace of all DDT activity. When all the desired information has 
been recorded the operator may enter KB LP OFF and P3 
SYSTEM.GOT/OUTPUT. 
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The BOLT executive and test procedures are compiled as a single 
SOL progrdm. Each test is written as one large procedure that is 
inserted into the executive. The entire executive• including the 
test procedures• is BOLT/SOURCE. The organization of this file 
is shown in FIGURE 2. 

When SOLT/SOURCE is compiled~ it generates the listing file 
BOLT/LIST and the object file BOLT/OBJ. In crder to execute 
80LT/08J• the two data files 80LT/TEACH and BOLT/ERROR are 
required. These files contain the teach and error messages, 
respectively, for BOLT. 

.. · 

. · .... ' .. 
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FIGURE 2 • BOLT STRUCTURE. The source code for BOLT is arranged 
in the order shown above. The test procedure for each device is 
inserted oetween the co~mand procedures and the intialization 
code. 
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The COMMENTS section contains all documentation that a~pears at 
the front of the orogram such as cooyright and release 
infor'llation. 

GLOBALS 

The GLOBALS section contains the qloba! defines and declares for 
BOLT. Defined as const3nts are such values as array lengths, 
vatid unit mnemonics, diegnostic I/O constants, and the limit and 
default values for parameter options. Error message names are 
also declared as sequential numbers for indexing into the error 
file. The error display and diagnostic I/O routines that are 
called by the test sections are also located in this file. 

UTILITIES 

The UTILITIES section concains utility procedures for 
executive such as SCAN~ FILL_3Uf, COMPARE BUFF, GET_INDEX, 
Procedures that are common among tast routines are also 
here. 

COMMANDS 

the 
etc. 

found 

The COMMANDS section contains the procedures that are called by 
INPUT_CONTROL to process a command that has been entered by the 
operator at the ODT. 

TESTS 

Each type of I/O device will have a separate test that is writt~n 
as a BOLT procedure. The procedure consists of a case statement 
which does a call to a sub-procedure for each section of the 
test. The executiv~ determines the section number to execute and 
passes the number to the test procedure. When the selected test 
section has complete~ control is returned to the executive. The 
test procedure sections interface to the executive by using 
global procedures and global variables that are maintained by the 
executive. 
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The INIT section contains the MAIN procedure• the I~PUT_CONTROL 
procedure, and the TEST_UNIT procedure. The MAIN code 
initializes arrays and variables and sets up in an infinite loop 
that sets the current section index to zero and calls INPUT 
CONTROL. INPUT CONTROL displays a message to the operator asking 
for the next command• and then waits for the operator to enter 
input. The OOT input is scanned and a case statement is executed 
to implement a call to the appropriate procedure to process the 
entered command. The program will remain in INPUT_CONTROL until 
a GO command is detected at which time it calls TEST_UNIT. 
TEST_UNIT determines what procedure to catl for the selected unit 
and serves as a universal section driver for all tests. 

INTERNAL FILES TO BOLT 

In addition to the filas mentioned above, BOLT also has five CS> 
internal files with which it works. Two of these files are used 
for input messages, two for output messages. and the last for 
diagnostic purposes. Each file is briefly explained below in the 
order just given. 

Tf ILE 

The file known internally to BOLT as TfILE is a random access 
disk input data file which contaiBs the information necessary for 
the TEACH command. BOLT will• by default, took for an external 
file named BOLT/TEACH unless the MCP MODIFY command is used to 
change the default file name~ The TFILE is optional and if not 
found, BOLT will inform the operator that the TEACH command 
cannot be used and continue on. To understand how the TFILE is 
structured, consider the following example. You wish to.learn 
about the BY£ command• so you enter and transmit to BOLT the 
command "TEACH BYE". BOLT reads a single header record from the 
TfILE which describes the information to be displayed. This 
record is at a predefin~d record location and would took 
something like: · · 

BYE 350 12 

where the word "BYE" is only a comment for maintenance purposes. 
r he "3 5 O" s a y s th a t t he i n f o-.r m a t i on to be d i s p l a ye d be g i n s a t t h·e 
350-th record in the file, and the •12• says that there are 12 
records of information. BOLT then displays the 12 designated 
lines from the TFILE. 



BURROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

EFILE 

s-s 

COMPANY CONFIDENTIAL 
81000 BOLT EXECUTIVE 

P.S. 2228 3543CA> 

The file known internally to SOLT as EFILE is a random access 
dist input data file which contains all the error and information 
messages used by the program. Every message required must have a 
predefined mnemonic which is equated to the record position in 
the EFILE of the desired messages. When an error is detected or 
a message is to be displayed the appropriate record is read from 
the EFILE and displayed (dependent on BOLT display option 
settings). By default, BOLT ~ill took for an external file named 
BOLT/ERROR unless modified using the HCP MODIFY command. The 
actual structure of the EFILE is explained with an example in the 
section of this document name~ •ERROR MESSAGE FILE". 

PF ILE 

The file known internally to BOLT as PfILE is an output message 
file. This file is not produced unless the PRINTER option is 
turned on. If the PRINTER option is turned on and there is a 
printer available, the information will go directly to that 
printer~ If there is no printer available• a BACKUP.PRY file 

C-·· will be made. Information written to the PFILE will contain the, 
) following: 

0 

1. BOLT commands entered by the operator. 
. .. . . . . . 

2. All information displayed by BOLT to the ODT• except the 
•***** ENTER NEXT COMMAND *****• message. Note PfILE 
information may be more detailed than that displayed to the 
OOT. 

3. All of the TFILE information and EFILE messages. 

Of 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 Routines• should the proper 
progras switchCes> be set during exeeution Csee section on 
PROGRAM SWITC~ES>. The file produced will be a BACKUP.PRT file 
unless changed using the MCP MODIFY command. In normal use1 
program switches should not be set and this file• therefore, 
shoutd not. be produced • 

. 010f ILE 

The internal file known- to B.OLT as DIOflLE is used for diagnostic 
IO purposes (OPEN~ CLOS£, IO>• 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 Qn•Line test routine 
80LT, the required names of test routines, 
routine's initial statement should be structured. 

interfaces to 
and how a test 

ABOUT ON-LINE TEST ROUTINES 

As explained earlier, the On-Line test routines are written 
separately by the programmer and then included into the BOLT 
source for compilation and execution by means of the SDL LIBRARY 
option. BOLT, at present, is capable of testing several devices. 
Device or unit tests are written as one procedure with each test 
section oeing a separate, nested procedure within the test itself 
Csee FIGURE 3). The devices which BOLT is capable of testing and 
the required test procedure names are Listed below: 

1. Magnetic Tape 
2. Card Reader 
3. Line Printer 
4. Hultiline Control 

MAGNETIC_TAPE_TEST
CARO_READER_TEST 
LINE_PRINTER_TEST 
MULTILINE_TEST 

Exactly haw devices are selected for testing by BOLT, and how the 
aboved named procedures are called is explained in the following 
sect ions. 



•.. 

(_) 

0 

BURROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

1---------------~-1 
I INPUT CONTROL I 
I lOOP Of BOLT 

·-----~-----~-----· 
I A 

test I I 
name J I 

V I 

·-----------------· 

COMPANY CONFIDENTIAL 
81000 BOLT EXECUTIVE 

P.S. 2228 3543CAl 

... - •• .- ......... _ .. I I <-----------... --
section I I TEST UNIT 

PROCEDURE 
1 \ 

number I -----------> I I -------------- \ 
I I 

I l RC type 
I I return 

I I code 
V I 

1-----------------1 
I A 

I I 
I I 
V I 

I A 
\ \ 

I I 
v J 

\ \ 
\ \ 

\ \ 
I 1 
V I 

1------~-----1 ·---------~---· 1~ ... -~--------1 1------~------1 
ILINE PRINTERl !MAGNETIC TAPEt 
I TEST I I TEST I 

ICARO REAOERI MULTILINE 
I TEST TEST 

1---~--~-----1 1-------... --~-~1 ·------------· 1~------------1 A 
\ 

\. 
\ 

A 
\ 

V· 

\ 
\ 
v 

I 
v 

A 
I 

I 

v __ .._._ ....... .-.-----------+-·• __ ... _ ........ '9~-----.-.-
A 

message I I RC type 
number I l return code 

V I 

I ERROR INTERFACE J 
I ROUTINES I 
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FIGURE 3 - INTERFAClNG A TEST ROUTINE TO BOLT. The above diagram 
illustrates the Top-Down structur9 of BOLT and indicates how the 
test sections interface to various parts of the executive. Alt 
of the nodes in the diagtam~ except the wERROR INTERFACE 
ROUTINESw node• correspond to a single procedure, though that 
procedure may consist of ·many nested· sub-procedures (e.g. 
LINE_PRINTER_TEST>. 
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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 Cor continue> a given test. If a valid unit has been 
selected using the UNIT co~mand then the GO command is accepted. 
BOLT then calls the test controlli~g procedure TEST_UNIT. 

n:sT_lJNIT 

The TEST_UNIT procedure is the controlling Cdrivingl Loop for all 
test routines. At its disposal is a list of test sections to be 
performed <result of the SECTION or UNIT command}. TEST_UNIT 
essentially goes down the list, calling the appropriate test 
procedure with the current section number CobtaineJ from the 
list> to be run. The test section returns a return code Csee 
FIGURE 3> indicating the result of the task just performed. The 
control loop of TEST_UNIT determines the aporopriate action to be 
taken. Return codes and the actions they cause are listed below: 

RC_CONTINUE 

RC_LOCK 

RC_TOO_MANY_ERRORS 

RC_INPUT_PRESENT 

RC_ABORT_TEST 

RC_ABORT_SECTION 

normal or error free result. Go on 
to the next test section selected. 
begin the current test section ovar 
again. 
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 
stopped. CCLEAR,RESTART,EXIT,UNITJ. 
the test routine has detected some 
abnormal condition so the te~t is 
aborted. 
the test secton has detected some 

·abnormal condition so it is aborted 
Jhe next secti~n will be executed. 

The return codes are futher explained in various other sections. 
At present, we have seen hoa to run a series of test sections, 
how BOLT goes about gaining access to a device and calling the 
right test routines~ and how the test control loop works. Next 
we look at the structure of a test routine. 
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The structure of an On-Line test routine is quite simple. Every 
test will be a single procedure, whose name has already been 
determined Csee ABOUT ON-LIN£ TEST ROUTINES>. This procedure 
will have one parameter, it being the number of the test section 
to be e~ecuted. Test sections are nested procedures within the 
test routine• the first such procedure being test section #1. 
The main statement of the test routine is a CASE statement, 
indexed off of the parameter passed to it. FIGURE 3 shows a 
stripped down model of what the LINE_PRINTER_TEST might look 
ti ke. 

To see how an actual test sections might be written Ci.e. how to 
handle error conditions, operator input, •• etc) see the section 
entitled TEST ROUT1NE EXAMPLE. 
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PROCECURE LINE_PRINTER_TEST <SECTION_NUM8ER) 
FORMAL 

FIXED; 

% 
% 
% 
x 
% 
% 

CURR_SECTION_MUMBER FIXED; 

put all test constant defines here 
put alt test record defines here 
put all test variable declarations here 

put all UTILITY ROUTINES here 

PROCEDURE INIT_RESTORE_TEST <INIT_RESTORE_FLAG> f'IXEDJ 
% initialize or restore test if necessary 

END INIT_RESTORE_TEST; 

PROCEDURE ALPHANUMERIC_RIPPLE~TEST; 
% this is section #1 

ENO ALPHA~UMERIC_RIPPLE_TESTJ 

. • . . 
PROCEDURE ENO_ADDRESS_TEST; 

% this is section #n 
END END_ADDRESS_TEST; 

.. 
• 
• • 

CASE CCURR_SECTION_NUM); % LP-TEST initial statement 
RETURN INIT_RESTORE_TEST CINIT_RESTORE_FLAG>; 
RETURN ALPHANUHERIC_RIPPLE_TEST; % section 1 

: % section 2 . . 
RETURN END_4DORESS_TEST; 

END CASE; 
• • 

% section n 

END llNE_PRINTER_TEST; 

FIGURE 4 • TEST ROUTINE STRUCTURE. This figure shows the general 
structure of • test procedure. for a detailed example of a test 
routine see the section entitled •JEST ROUTINE EXAMPLE•. 
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The followin~ identifiers have been DEFINED in the SOLT executive 
and may be used by the test sections: 

IDENTIFIER 

TRUE 

FALSE 

SUCCESS 

f AlLURE 

BOOLEAN 

CH 

BYTE 

DEC 

CONV 

BLANK_LINE 

INITIALIZE 

RESTORE 

VALUE 

1 

0 

1 

0 

SlTCl) 
' 

CHARACTER 

BIT<B> 

OECii"IAl. 

CONVERT 

• • 

FALSE 

TRUE 

DESCRIPTION 

Boolean literal having the value one. 

Boolean literal having the value zero. 

Equivalent to TRUE. Indicates that a 
routine has completed without error. 

EQuivalent to FALSE. Indicates that a 
routine has completed with an error. 

Oef ine for declaring boolean variables 

Abbreviation. Used to declare charact
er variables or dis~lay conversions. 

Literal for declaring byte variables. 

Abbreviation. Used when converting a 
variable to decimal format. 

Abbreviation. Used when converting 
variables to different types. 

Can be used to display a blank line if 
necessary • 

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

Passed to INIT_RESTORE_TEST routine 
indicating that the device should be 
restored. 
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The following defines are used by the test section procedures and 
the test routine driver to indicate what action is to be taken. 
The value of the define is specified in the parenthesas. 

RC_CONTINUE CO> 

Error Interface routines return this code to indicate that the 
test section is to continue. When an 1/0 or error check is 
issued and it completes successfully this return code will 
result. This code will also be returned if the I/O or error 
check completes with an exception or error condition and current 
error option settings indicate that the te.st section is to 
continue. 

This return code is also retµrned to the test section driving 
loop should a test section complete normally. 

RC_LDCK <1> 

At the end of every I/O or error check, the test section will 
determine if the operator has selected this •tock position" to be 
locked on Csee LOCK command>. If so then the RC_LOCK return code 
is returnad to the test section driver. The current test section 
will be executed again. 

RC_too_MANY_ERRORS (2) 

When an error occurs, one of the error interface routines is 
called to report the error and determine the action to be taken 
depending on the current error option settings. As errors occur, 
they are caunted. If the ERROR_COUNT reaches the maximum error 
count• as set by-the MAXIMUM command• then this return code is 
returned• indicatin~ that too many errors have been detected 
white running the current test. The test section, seeing this 
return code• will pass it along to the test routine driver, which 
will in turn terminate the test. 
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() RC_INPUT_PRESENT C3> 

() 

In order to be sensitive to unsolicited input from the operator, 
test sections must call the CHECK_FOR_I~?UT procedure before eacn 
I/O or error check. If input is found, the test section is 
brought to an idle state• the input is p3rsed, and the 
appropriate action is taken. The test section will continue 
again when the GO command is entered. lf• however. the operator 
should enter the RESTART, CLEAR, EXIT• or UNIT command then this 
return code will result• indicating to the test routine driver 
that the test is to be ter~inated. 

This code is also returned by the CHECK_HALT_AFTER_IO routine 
should one of the specified commands be entered while a test 
section is in the idle state after an I/O operation Csee HALT 
command). 

RC_ABORT_TEST C4> 

This code is returned when the test routine determines an 
abnormal condition for which the entire test should be aborted. 

RC_ABORT_SECTION CS> 

This code is returned when a test section determines an 
condition for which the immediate test section should be 
Execution will continue with the next scheduled section. 
SECTION and UNIT cornmand). 

abnormal 
aborted. 

Csee 

The following codes are returned whenever the diagnostic I/O 
interface is called by a test section. In normal cases• test 
sections would expect the IO_SUCCESS return code. This is not 
true, however, when an I/O is issued expecting failure. Test 
sections check these I/O return codes to determine the 
appropriate action to be taken. 

IO_SUCCESS (0) 

Indicates that an I/O descriptor completed without exception. 

IO_FAILURE Ct) 

Indicates that the I/O was not issued because there was an error 
in tha format of the communicate. 
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Indicates that an I/O completed with an exception. 

IO_MAX_RETRY C3l 

Indicates that an 1/0 descriptor continued to have an exception 
after being retried the number of times given by the RETRY 
op ti on .. 

IO_T!MEOUT (4) 

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

Below is a list of variables declared by the 80LT executive which 
may be used by the test sections. Given is the variable name as 
it appears in SOLT, the variable typer and a brief description of 
how the variable can be used. 

LOCK_POSITION TYPE: FIXED 

This variable is used in implementing the LOCK command. It 
uniquely identifies major test section components such as a 
single ra, a locp around an !Or a data co;pare, ••• etc. This 
variable must be set to one Cl> at the beginning of each test 
section (prior to the first major comoonent)r and is bumped by 
one Cl> before each successive test section component. Further 
details can be obtain~d from the discussion of Utility Routines 
and from the test routine example at the end of this document. 

POSITION_LOCKEO_ON TYPE: FIXED 

This variable is used in implementing the LOCK command. If the 
LOCK option has been set on and an error occurs then this 
variable is set to the current LOCK_POSITICN. At the end of each 
major test section component this variable must be checked to see 
if it is equal to the current LOCK_POSITION. If so then the 
return code RC_LOCK is returned to the test routine driver. Csee 
RC_LOCK, LOCK command• and the test routine example. 

ERROR_ CODE TYPE: FIXED 

This variable is set by the CHECK_ERROR_OPTIONS 
of the error interface routines is called. Its 
of the RC type return codes, indicating what 
section should take. 

ERROR_COUNT TYPE: FIXED 

routine when one 
value will be one 
action the test 

Meaningful only when test sections are currently running. 
how many errors have occurred durint the. current test. 
value is displayed when the DISPLAY command is issued. 

Tells 
This 
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BEGIN_ERROR_COUNT TYPE: FIXED 

Meaningful only when test sections are currently running. Tells 
how many errors have occurr!d during the current test section. 
This value is reset befor~ the axecution of each test section and 
is displayed at the end of each. 

DEVICES_IN_USE TYPE: BOOLEAN 

Indicates that a device has been 
testing Csee th~ UNIT co~mand). 
TRU£ when viewed by a test routin~. 

successfully selected for 
This variable will always be 

CONTROL_SELECTEO TYPE: BOOLEAN 

Counterpart to DEVICES_IN_USE. Indicates that both a unit and 3 
control have been selected for testing Csea the UNIT command). 
In such a case, both variables will be TRUE. 

TEST_OESC TYPE: DIO_OESCRIPTOR 

The IO descriptor used for all IO requests through the IO 
Interface Routinss. Any test using the interface routines for an 
IO will find the resulting descriptor infor~ation here. See the 
section named "10 DESCRIPTOR FORMAT" for the details of an IO 
descriptor format. This descriptor may be viewed by the operator 
at any time by issuing the DISP DESC command, without a 
descriptor index. 

TEST_EXT_RSLT TYPE: BIT (64) 

All 10 descriptors are issued along with a 
extended result descriptor, though the unit may 
In such a case, this field will be zero. If 
provide an extended result then this field 
result if it was provided on the last IO issued 
interface routines. 

request for an 
not provide one. 

the unit does 
will contain that 

th r OU g h the I 0 
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TEST _DATA TYPE: (1024) BYTE 

Just as tha IQ descriptor and extended re5ult f igld ar~ provided 
by SOLT, sc is tnis data buffer. Test routines hJve the option 
of using this buffer for IO data or defining their own data 
buff er. 

***** DYNAMIC MEMORY ALLOCATION ***** 

EXCEPTION_fOUNO TYPE: BOOLEAN 

This boolean indicates whether or not an exception occurred on 
the last sequence of IQ descriptors issued Ci.e. PCAP mode 
descriptors as well as TEST_DESC). 

CURRENT_PORT_CHANNEL TYPE: BIT C7) 

The PORT and CHANNEL of the unit by BOLT to be tested. Only 
valid if the variable DEVICES_IN_USE is rquE. This information 
is automatically inserted into the IO descriptor before it is 
issued to the selected device. 

CURRENT_UNIT_NUHBER TYPE: BIT C4l 

The UNIT NUMBER of the unit that is currently 
be tested. CThe units' port and channel 
CURRENT_PORT_ChANNEL variablg). This 
automatically inserted into the IQ descriptor 
before the IO descriptor is issued. 

USE_OEfAUL T_DATA TYPE: BOOLEAN 

selected by BOLT to 
are found in the 

information is 
OP~COOE field just 

The operator may specify the data to be used in some test 
sections, overriding the default data. This ftag is set to TRUE 
if the default data, rather than operator entered data, is to be 
used for the test section. 
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The operator may specify the data length to be used in some test 
sections, overriding the default langth. This flag is set to 
TRUE if the default length, rather than operator entered length, 
is to oe used for the test section. 

USE_DEFAULT_RECOROS TYPE: BOOLEAN 

to be used in some 
This flag is set 
operator entered 

The operator may specify the number of records 
test sections, overriding the default records. 
to TRUE if the default records, rather than 
records, are to be used for the test section. 

RETRY_OVERRIOE TYPE: BOOLEAN 

This boolaan rnay be set to TRUE by test sections to override the 
retry capabilities of the General o;agnostic IO Routine CDO_IQ), 
giving the test section complate control over the retry facility. 

INIT_RESTORE_flAG T-YPE: BOOLEAN 

When a unit is succussfutly obta~ned through a Diagnostic Open 
for SOLT use# the INIT_RESTORE_TEST routine of the proper test 
routine is called with this variable set 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 a normal state. Note: the amount of work required is device 
dependent. 
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The ~CP provides a Diagnostic IO facility which allows On-Line 
test routines to have "direct" access to the system per;pherals 
using MCP communicates. The follo~ing 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 
only. 

It should be noted that the On-Line test routine need not be 
concerned with the Diagnostic OPEN. When the BOLT operator 
enters the UNIT Command• soecifying a valid unit• the OPEN on 
that unit is done automatically oy BOLT. If for some reason the 
OPEN should fail• then an arror message telling why is disolayed 
and the U~IT co~m3nd has no effect Csee UNIT command). ~efer to 
INTERFACING A TEST ROUTINE TO BOLT for an example. 

(""-
\.__) DIAGNOSTIC IO 

The Diagno~tic IO communicate allows the test routine to do any 
valid IO to a unit that has been assigned to the program through 
a Diagnostic Open. The program doing the Diagnostic IO also has 
complete control over the error reporting and retry capabilities~ 
normally done by the HCP. The Diagnostic IO interface has been 
broken up into two levels for ease of usa and maintainability. 
Refer to "IO INTERFACE ROUTINES" below for a full explanation. 
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The Diagnostic CLOSE co~municate releases the specified unitCs> 
back to MCP control. The only restriction on a Diagnostic Close 
is that the unitCs> must have been assigned to the program 
through a Diagnostic Open. 

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 th~ operator enters the BYE- RESTART, or a 
valid and succassful UNIT Command. If for some reason the 
Diagnostic CLOSE should fail then an error message telling why is 
displayed and the respective command has no affect. This is true 
except for the case of the RESTART command. All program 
variables will have been brought back to their default state, 
however, SOLT will still be connected to the Last unitCsJ 
successfully obtained via the U~IT command. 

IO INTERFACE ROUTINES 

There are two levels to the diagnostic IO interface routines, 
those which the On-Line test routines see, and a general 
diagnostic IO routine which they do not. In most cases, the 
On-Line test routines will call one of the visible •interface• 
routines with tha appropriate parameters which' i~ turn' will 
call the general IO routine. The requested IO is attempted and 
the result is passed back to the catting test routine through the 
interface routine. See FIGUREs 3 and s. 
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FIGURE 5 - DIAGNOSTIC IO INTERFACE.. The above diagram 
illustrates the different levels of the diagnostic IO Interface 
and how these routines communicate information between ona 
annther~ In special cases a test routine may call the OO_Io 
routine, but this is warned against since that routine assu,mes 
all descriptor fields have been correctly initialized. 

··.· .· ."": .. · ,. 
. '·" .• c,.. .• ; ··._ , ... ·. ·. - • . -- ••• ~~.< 
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The general diagnostic IJ routine is available to the test 
routines1 but will usually oe called indirectly by one of the 
second level interface routines. It has parameters for evary 
required field and option of a diagnostic IO communicate. They 
are as follows: 

1. File Number 
2. Extended Result 
3. Wait Complete 
4. Linked Descriptors 
5. IO Descriptor Address 
6. Extended Result Addr. 

SOL Diagnostic IO file 
reQuesting extended result 
wait for IO to complete or not 
number of linked IO descriptors 
address of first IO descriptor 
address of first extended result 

The co~municate is constructeJ from these parameters and then 
sent to the MCP. The result-of the IO is checked and one of the 
following actions will be taken. 

1. If the communicate failed then IO_rAILURE is 
returned. CTha IO was never initiated>. 

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

3. If there was an exception on the IO and retries 
are not requested Cor RETRY_OVERRIOE is TRUE) 
then IO_EXCEPTION is returned. Otherwise~ the 
op is retried. If the op is retried the maximum 
number of times without successfully completing 
then IO_MAX_RETRY is returned. 

It should be noted that this routine assumes that IO des~riptors 
have been constructed correctly and that all parameters are 
correct. 

In addition to building and issuing the Diagnostic IO communicate 
and returning the result of the IO back to the test routines, the 
general IO routine CDO_IO> has some other features which are 
discussed below. 

.' : 
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TRACE DESC~IPTORS 

If the TRACE CESCRIPTORS or TRACE DESCRIPTORS 
command h3s bgen entered by the operator 
routine COO_IO> will display every related IO 
and after it has been issued. 

TRACE DATA BUFFERS 

ON or TRAC£ ON 
then the general 10 
descriptor before 

If the TRACE BUFFERS or TRACE JUFFERS ON command has been entered 
by the operator then the general IO routine COO_IO> routine will 
display every related data buffer area before and after the IO 
has been issued. The for~at of the display is dependent on the 
HEX and ALPHA commands. The data areas will be displayed to the 
GOT and PRINTER if the respective options are turned on. 

RETRY OPS 

The RETRY command sets tha number of times that an IO is to be 
retried should it complete with an exception condition. The 
general IO routine COO_IO> controls the retrying or re-issuing of 
IO descriptors. If a sequence of one or more IO 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 IO descriptor succeed then the return 
code will indicate IO success• unknown to the calling routine is 
the fact that the IO was retrjed. 

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

Interface routines to this general IO routine are discussed 
below. They are designed to be a simple means for test sections 
to issue IO descriptors. 

. ... 
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This procgdure is one of the second level diagnostic IQ routines. 
The name has been chosen because this is the simplest IO 
interface for the test routines. SIMPLE_IO should be called only 
when all of the following conditions hold: 

~ 1. No data transfer is being done. A data transfer 
requires the beginning and ending address of the 
data buffer being used for the IO. 

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

SIHPLE_IO has only one paramater, the op code for the operation 
to be attempted. The executive has already obtained the port, 
channel, and unit number of the device to be tested <refer to 
UNIT command). SlMPLE_IO calls SET_UP_DIO_OESCRIPTQR, setting up 
the IO descriptor. Next the oo_IO routine is cal~ed and the 10 
is atte~pted. The general ID routine COO_IO> returns the result 
of the IO back to this procedure. This result is passed along ta 
the calling routine of SIM?LE_IC. 

Th~ calling routine may examine the IO result and extended result 
descriptors by exam1n1ng the appropriate fields of the global 
variable "TEST_OESC" and the global variable TEST_EXT_RSLT, 
respectivaly Csee NOTE below>. These variables will hold the 
most recent IO results for a test routine, and are reset for each 
new IO that is issued through one of the Diagnostic IO Interface 
Routines. 

NOTE: Extended results are always requested when doing an 10~ 

however~ not all devices return an extended result. Therefore, 
TEST_EXT_RSLT may have no meaning for the most recent IO. The 
field will be zeroed before each IQ, however, to avoid any 
confusion. 

.· .. /' 
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This procedure is one of the second level diagnostic IO routines. 
Its purpose is to provide an interface for test routines 
requiring data transfers on the IO. Passed to this routine will 
be the following parameters: 

1. Operation code to be performed. 

2. Begin address of buffer used in data transfer. 

3. End address of buffer used in data transfer. 

As in the SIMPLE_IO procedure, the diagnostic IO descriptor is 
, constructed with the supplied information. Then the IO is 
attempted by calling the general IO routine CDO_IO>. The result 
status of the IO attempt is returned to DATA_IO by this routine 
and is simply passed along to the calling routine. 

The calling routine may examine the IO result and extended result 
descriptors by examining thg appropriate fields of the global 
variable "TEST_DESCft and the global variable TEST_EXT_RSLT• 
respectively Csee NOTE below>. These variables will hold the 
most recent IO results for a test routine• and are reset for each 
new IO issued through one of the Diagnostjc IO Interface 
Routines. 

NOTE: Extended results are always requested when doing an IO, 
however. not all devices return an extended result. Therefore• 
TEST_EXT_RSLT may have no meaning for the most recent IO. The 
field will be zeroed before each IO to avoid any confusion. 
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This is a ·~eneral proced~re for setting up IO descriptors in 
preparation of a diagnostic IO. The following parameters are 
required. 

l. IO DESCRIPTOR 
2. OP CODE 
3. BEGIN DATA ADDRESS 
4. ENO DATA ADDRESS 

descriptor to be set up 
the op to be performed 
begin address of buffer 
end address of buff er 

The given descriptor is constructed with the supplied parameter~ 
and control is passed back to the calling routine. 

10 DESCRIPTCR FORMAT 

The format of IO descriptors used by BOLT is given below. Most 
fields will either be set to para~eters provided in IO INTERF~CE 

ROUTINES or set by PCAP commands. Of most concern will be the 
~ro_RESULT" field which will contain the result status of an IO 
operation. The descriptor fields are as follows: 

RECORD OIO_OESCRIPTOR 
ACTUAL_END SIT (24), % *R 
IO_RESULT SIT (24)11 % *R 
IO_LINK BIT (24)11 % *S 
IO_OP BIT (24h x *S 
IO_BEGIN_OATA BIT (24)1' % *S 
IO_ENO_DATA BIT (24h % •S 
IO_OISK_AOORESS BIT C24h % •S 
IO_H_EVENTS 3! T c a>, % •NA 
IO_MCP_IO BIT C16h % 11rNA 
10_F19 BIT (24), % •NA 
IO_FIB_LINK BIT (24h l •NA 
IO_BACK_tINK 8IT C24h % •NA 
IO_PORT_CHANNEL BIT ( 7H 

.. 

Where "*R" means fields returned by an IO op er a t i on,. "•S" means 
fields that must be or can be set by SOLT11 and "•NA,. means not 
applicable. 
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ERROR PROCESSING INTERFACE 

This section describes the error interface routines provide1 by 
BOLT. As with the IO interface routines, ~here are error 
processing routines which the Un-Line test see and don't see. 
Upon detecting an error, the On-Line test will call one of the 
higher level error routines. The general outline of each error 
interface routine is as follows: 

1. If any one of the display options COCT, PRINTER, or 
ELDGl is on then the specified error message will 
be read from the Error File CEFILE). 

2. If ODT is ~et then the message read is disolayed to 
the DOT. 

3. If PRINTER is set then the message is displayed to 
the line printer. 

4. Depending on the type of error, other information 
may be displayed to the oor, Printer, and ELOG File 
if those options are an. 

s. All CSOLT> options pertaining to error processing 
will be checked and a return code indicating the 
action to be taken will be returned to the tast 
routine. See the section an the CHECK_EHROR_OPT!ONS 
routine and the section on RETURN CODES for more 
details. 
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ERROR INTERFACE ROUTINES 

The following error interface routines ard those ~hich the 
On-Line routines have access to. Exactly which ona of these 
routines a test routine will call upon detecting an error depends 
on the type of data to be displayed with the error message. 

ERROR 

This routine is called by an Jn-Line test routine when it has 
detected an error and the test routine only wishes to display an 
error message and check the error options Cno result descriptor 
information). Passed to the ERROR_MSG routine as a parameter is 
the error message (equated value> to be displayed Crefer to ERROR 
MESSAGE FILE). The procadure is constructed as follows: 

PROCEDURt ERROR C ERR_MSG, ERR_NUH ) 
FOR."!Al 

EHR_MSG 
ERR_NUM 

FIXED, 
FIXED; 

ERHOR_HSG C ER~_MSG, ERR_NUM ); 
ELOG_iiSG; 
~ETURN CCHECK_ERROR_GPTIONS}; 

END ERROR; 

FIXED; 

See below for an explanation of the ERROR_HSG, ELOG_MSG, 
CHECK_ERROR_DPTIONS procedures. The value returned to 
calling routine reflects the current setting of the 
processing options and/or any ooerator input. 

and 
the 

error 
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This routine is called by an On-Line test routine when it has 
detected an error on an IO and the wishes to display an error 
~essage• and result descriptor information to the ELOG File Cdone 
by issuing an ELOG communicate to the HCP). This error interface 
routine does not support any data di.splay. Passed to the 
ERROR_IO routine as a parameter is the error message (equated 
value> to be displayed Crefer to ERROR MESSAGE FILE for a 
complete explanation>. The procedure is written as follows: 

PROCEDURE ER~OR_IO C ERR_~SG, ERR_NUM ) 
fOR~1AL 

ERR_MSG FIXED, 
ERR_NUM FIXED; 

E~ROR_MSG CERR_ffSG• ERR_NUM); 
ELQG_MSG; 
IF ELOG % ELOG OPTION ON 

THEN oo; 
% 
% BUILD ELOG COMMUNICATE 
% WITH DESCRIPTOR INFO. 
% 
% ISSUE ELOG COMMUNICATE 

ENO; 
RETURN CCHECK_ERROR_OPTIONS); 

ENO ERROR_Io; ' 

See below for an explanation of the ERROR_HSG, ELOG_MSG, and 
CHECK_ERROR_OPTIONS procedures. The value returned to the 
calling routine reflects the current setting of the error 
processing options and/or any operator input. 
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This procedure is called by an an-Line test routine w1en it has 
detected an error pertaining to tha com~are of two values. 
Passed to £RROR_VAL is the error message {equated value) to be 
displayed, and the expected and obtained values found to 
miscompare. The procedure works as follows: 

PROCEDURE ERROR_VAL CERR_HSG, ERR_NUM, 
EXP_V~LUE• OBT_VALUE> 

F"ORMAL 
ERR_MSG 
ERR_NUM 
EXP_VALUE 
oaT_VALUE 

FIXED, 
FIXEO, 

8ITC24), 
BITC24); 

ERROR_MSG C ERR_HSG, ERR_NUH ); 
JUT ( "EX?ECTED DATA: " CAT 
OUT C "08TA1NEn DATA: " CAT 
RETURN CCHECK_ERROR_OPTIONS); 

ENO ERRUR_VAL; 

CONVERTCEXP_VALU£, CHAR)); 
CONVERTCOBT_VALUE, CHAR)); 

See below for an explanation of the ERROR_MSG, ELOG_MSG, and 
CHECK_ERROR_OPTIONS procedures. The value returned to the 
calling routine reflects tha current setting of the error 
processing options and/or any operator input. 
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ERROR_3UF 

This orocedure is called when an On-Line test routine detects a 
compare error in two data arrays. For examol g,. a test 'night ,,;i sh 
to write to a magnetic tape then read the data written, comoarjng 
two buffers for any errors. The E~ROR_aUF routine is called 
passing it the error message (equated value),. the two d~ta array5 
ana the length of the obtained data array. The ERROR_BUF 
procedure is structured as fallows: 

PROCEDURE ERROR_~UF CERR_MSG,. ERR_NUH, EXP_BUfF, 

FORMAL 
ERR_!~SG 

ERR_lllUM 
EXP_i3UFF 
08T_BUFf 
8UFF_LENGTH 

JaT_BUFF,. BUFf_LENGTHl FIXED; 

FIXED,. 
FIXE:h 
CH.~~Acn:~ (1r}, 

CHARACTER (*),. 

FIXED; 

ERROR_MSG CERR_MSG,. ERR_NUM); 
OUT C "EXPECTED DATA" ); 
OISPLAY_BUFFER CEXP_BUFF~ BUFF LE~GTH>; 

OUT C "08TAIN£D DATA" ); 
DISPLAY_BUFFER COBT_BUFF~ 8UFF LENGTH); 
RETURN CCHECK_ERROR_OPTIONS)i 

END ERROR_BUF; 

See below for an explanation of the ERROR_MSG, ELOG_MSG, and 
CHECK_ERROR_OPTIO~S procedures. The value returned to the 
calling routine reflects the current setting of the error 
processing options and/or any operator input. The DlSPLAY_BUFFER 
routine is assumed to be an iterative routine, displaying 
8UFf_LENGTH bytes of data from the buffer passed to it. 
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This procedure can be used by a tast section ~henever it desires 
to display an error messa~e without displaying values or checking 
the ~urrent error option settings. The procedure checks to see 
if any of the BOLT display options are on. If so then the error 
message indicated is obtained from the separate disk error file 
EFILE. If the ODT option is on then the error message is 
displayed to the ODT. Likewise for the PRINTER option. The 
ERROR_MSG routine is written as follows: 

PROCEDURE E~ROR_MSG C ERR_MSG, ERR_NUM ); 
FORMAL 

ERR_~SG FIXED, 
ERR_NUM FIXED; 

IF COOT o~ PRINTER OR ELOG) THEN 
RC:AD EFILE CERR_MSGl CLAST_MSG}; 

IF OOT TH£N 
% OIS?L.~Y THE FOLLOWING: 
% DEVICE 3EING TESTED If' ANY 
% SECTION NUMdER IF ANY 
% ERR_ NUM 
% MESSAGE READ FROM Ef ILE 

If PRINTER THEN 
% WRITE TO THE PF ILE: 
% DEVICE BEING TESTED -- IF ANY 
% SECTION NUM3ER -- IF ANY 
% ERR_NUM 
% MESSAGE READ FROM EFILE 

ENO ERROR_MSG; 

ELOG_MSG 

This procedure is called to handle all messa~e displays to the 
Engineering Log <ELOG File>.· No parameters are required. The 
message to be written to the ELOG file is assumed to have already 
been read from the EFILE and placed in the global character array 
LAST_MSG. 

PROCEDURE ELOG_MSG; 
If ELOG THEN 

% ZIP EH THE FOLLOWING INFORMATION 
. · % .. DEVICE BEING TESTED -- IF ANY 

% SECTION NUMBER -- IF ANY 
% ERR_NUM 
% MESSAGE STORED IN LAST_MSG 

ENO ELOG_MSGJ . 
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CHECK_ER~O~_OPTIQ~S 

All On-Line test error interface routines wishing to check the 
error options call t~is routine to chec~ the current setting of 
the error option flags. Depending on these settings the 
appropriate action will be taken and a return code ~ill bd 
returned to the calling routine indicating the action to be taken 
by the test routine. Error options checked are HALT ERROR• LOCK• 
and MAXIMUM Csee the respective commands). The value to be 
returned is recorded in the global variable "ERROR_COOE". Th~ 

routine is structured as follows: 

PROCEDURE CHECK_EnROR_OPTI1NS 

3UHP ERRO~_CQUNT; 
I F H ALT ER R J R 

THEN oo; 

% COUNT ERRORS 

DISPLAY "TEST SECTION STOPPED CUE TO EXCEPTION ON I/O"; 
DISPLAY "ENTER NEXT COMMAND"i 
INPUT_CONTROL CTRUE)i % WAIT FOR OPERATOR INPUT 
If EXIT OR RESTART OR CLEARED OR NEW_UNIT 

THEN 
RETURN CERROR_CODE := RC_INPUT_PRESE~Tli 

IF EaROR_COUNT EQL MAXIMUM_VALUE 
THEN oo; 

DISPLAY "MAXIMUM NUMBER CF ERRORS REACHEO"i 
RETURN CERROR_COOE := RC_TOO_MANY_ERRORS>; 

om; 

If LOCKERROR 
THEN oo; 

If NOT LOCKED 
THEN oo; 

END; 

POSITION_LOCKED_ON := LOCK_POSITIQN; 
LOCKED := TRUE; 

ENOi 

RETURN CERROR_COOE := RC_CONTINUE>i 
END CHECK_ERROR_OPTIONSi 
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MESSAGE 

This routine provides a means for test routines and test sections 
to read messages from the £FILE. Messages m3y be error messdges 
or informative messages for the operator. For instance, one Line 
Printer Tast Section may require that the Line Printer being 
tested is NOT READY. The message requesting the operator to make 
the device NOT REAQY, can be stored in the EFILE. This also 
allows for easier maintenance of output messages. The MESSAGE 
procedure is written as follows: 

PROCEDURE MESSAGE C~SG_NUM) 
OEFINE 

MSG_NUM fIXEDi 
DECLARE 

MSG CHARACTER (30}; 

READ £FILE [MSG_NUMl CHSGJ; 

CHARACTrR VARYING; 

% STRIP OFF TRAILlNG SLANKS, LEAVE ONE 
RETU~N (MSG); 

ENO ~ESSAG£i 

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

SOURCE: DISPLAY C MESSAGECPLEASE_NOT_REAOYl ); 
OUTPUT: PLEASE NOT READY THE SELECTED LINE PRINTER. 

SOURCE: DISPLAY C ME5SAGECWRITE_FAILED> CAT 
CONVERT <DECIMAL CLINE_NUMBER~ 3>• CHAR4CTERlli 

OUTPUT: THE WRITE OP FAILED ON WRITE NUMBER 126 

Utility• and Informative messages are placed into the EFILE in 
the same way that er.ror messages are. See the next section which 
explains more about error messages. 
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ERROR MESSAGE FILE 

Error messages are found in 3 sgparJte disk file, internally 
known to BOLT as EFILE. When the ERROR_MSG routine is c1lled it 
is passad a message numter. This number is the position of the 
appropriate error message in EFILE (zero relative). The error 
message is read from the file and displayed where necessary, 
depending on the current display option settings. 

When a test is being designed and coded the programmer should 
recognize and record all required error messages. Once the test 
is ready to be compiled the programmer will have to define the 
error message mnemonics and enter the actual messages into the 
aporopriate spot in the error file CEFILEl. For example, if a 
test routine wishes to display a message indicating a parity 
error on a read operation the following steps would be taken: 

1. DEFINE 
READ_PARITY_ERROR AS # 4 5 #; 

2. Enter the actual message in the error file at 
the 45-th position, 0 relative. Looking at 
a portion of the error file one might see: 

INVALID KEYWORD. <record 43>: 
<record 44>: 
<record 45>: 

EXPECTING A n;n BETWEEN COMMANDS. 
PARITY ERROR DETECTED O~ READ OP. 

3. When an error occurs call 
routine passing it the error 
as: 

the appropriate 
illnemonic. Such 

ERROR_IO CREAD_PARITY_ERROR, ERR_NUH); 

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

ERROR: 000012 TEST: HTA TASK: SECTION 3 
PARITY ERROR DETECTED ON READ OP. 
POSSIBLE FAILURE Of INTERFACE LOGIC 
EXPECTED DATA ~C1C2C3C4CSCGC7C8~ 
RECEIVED OATA 3C1C2C3C4FFC6C7C8~ 

ERRORS •* 
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UTILITY PROCEDURE INTERFACE 

following are a list of miscellaneous ga~eral purpose routines 
that are declared in the BOLT executive and may be used by the 
test routine. 

eoJ_SECTION_HSG 

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

"3EGI~ SECTION <#>: <section name>." 

The BOJ_SE:TION_MSG procedure will aopend the unit mnemonic of 
the unit being tested to the front of the supplied message. 
<section name> is the name of the test section that is currently 
being executed. An example call from a test section would be: 

BOJ_SECTION_MSG cwaEGIN 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 
repeated. The output will go to the ODT and the PRINTER if both 
options have been set. 
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A call .to this procedur~ sno..ild be near the end of every test 
section. The procedure requiras one p3r3meter which is a 
character string, not to exceed 50 characters, cont~ining the 
following information: 

"END SECTION <#>: <section name>." 

The EOJ_SECTION_MSG procedure will append the unit ~nemonic of 
the unit being tested to the front of the supplied message. 
<section name> is the name of the test section currently being 
executed. An example call from a test section would be: 

EOJ_SECTION_MSG C"EOJ SECTION 1: END ADDRESS TEST."); 

On the line following the message just described, this procedure 
will display the number of errors detected in the test section 
just completed. The messages will only be displayed if the BOJ 
option has been selected and the section is not being repeated. 
The output will go to the ODT and the PRINTER if both options 
have been set. 

f lll_BUFFER 

This procedure may be called by any test routine to fill a given 
buffer with a given pattern. Passed to this routine are the 
following parameters: 

1.- aUFFER 
2. BUFFER_LEN 
3. PATTERN 
4. PAT_LEN 

buffer to be filled ~ith pattern 
length of the buffer to be filled in bits 
data pattern to put into BUFFER 
length of the data pattern in bits 

The specified pattern is repeated or truncated, if necessary, to 
fill the BUFFER. See the TEST ROUTINE EXAMPLE section for 
examples of how to use this ,and other utili-ty routines. 
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This procedure is call;d when a test section wishes to fill a 
buffer with a predefined pattern. Passed to thi3 procedure are 
the following parameters: 

1. BUFFER 
2. BUF'f ER_LEN 
3. PAT_NUM 

the buffer to be filled with the pattern 
length of the buffer to be filled 
number of the pattern to be used 

When called, this procedure checks first ta make sure that tha 
pattern specifi9d is a valid one Crefer to the DATA command for a 
list of valid pattern indecies>. Once the pattern index has been 
verified, tbe given buffer is filled with the pattern~ repeating 
or truncating where necessary. This procedure calls the 
fILL_3UffER procedure to actually fill the aUFF'ER with data. 

COMPARE_BUff 

A utility routine provided for COMPARE 
procedures for comparing two data areas. 
procedure are the following parameters: 

command and all test 
Passed to this 

1. 

2. 
3. 
4. 

s. 

6. 
1. 

REC_SUF 

EXPEC_auF 
EXPECTEO_LEN 
NO_OF_BITS 

~ISP_FLAG 

ERR_NO 
RESULT_FLAG 

the buffer to be compared with the standard 
one. 
the standard buff er. 
length of the standard buffer in bits. 
number of bits to be compared at a time (4 
I 8). 
a boolean to indicate if the buffers are to 
be di splayed in 
misco11pare. 
error number C for 
a boolean that 
successful. 

the case of data 

test procedures>. 
will be set if compare is 

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 of data mjscompare. 

When called, this procedure compares the contents a·t the REC_BUF 
with that of EXPEC_BUF by NO_OF_3ITS bits at a time~ It should 
be noted that the test procedures should check the H£X 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 set, · the data should be compared in eight bit 
quantities; if both options are set• the data should be compared 
in four bit quantities. 

'- .. ;~ 
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If a data miscompare is detected• the procedure calls ERROR 
routine if ERR_~o is not -1; otherwise, it only informs the 
operator of tha data mismatch. So if any of the test routines 
wish to check the error options and record the error message in 
the ELQ~ file• it shoula call this routine with ER~_NO set to 
anything but -1. 

The procedure• if the DISP_FLAG is set. then displays 46 
characters of wEXPECTED" and "OBSERVED" data to the OOT beginning 
at the character boundary of the data in error if the ODT option 
is on. It displays the entire buffers to the printer if the 
PRINTER option is set. The decimal position of the first HEX 
digit or ALPHA character is displayed at the beginning of each 
line in parenthesis. Compare errors are marked with asterisks 
(•) on the line titled "ERRORS" for each HEX digit or ALPHA 
character in error. 

If neitner GOT nor PRINTER are set, the operator is informed and 
buffers are not displayed. 

OISPLAY_IO_RESULT 

A utility routine provided for all test procedures for uniform 
output of IO descriptor results. Passed to this routine is the 
"IO_RESULT~ field of the IO descriptor in question. The result 
field is displayed following a label identifying it. 
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WAIT_FOR_INPUT 

This utility proc!dure is for test sections only. It is provided 
so that test sections may bring dOLT to an idle state1 waiting 
inµut. For example, a test section in the LINE PRINTER TEST 
might want to stop temporarily and wait for the operator to ready 
the printer that is oeing tested. The WAIT_FOR_INPUT routine is 
a boolean procedure where the value returned means: 

TRUE 

FALSE 

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

the GO cam~and was entered and the test is to 
continue. 

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

DISPLAY <MESSAGE C HSG_NUM )); 
IF WAIT_FOR_INPUT THEN RETURN CRC_INPUT~PRESENTJ; . . . . 

() for this example, we will assume that MSG_NUM is a defined 
mnemonic equated to a numeric value; that value being the 
position in the Error file CEFILEl of the message "PLEASE READY 
THE LINE PRINTER THAT IS BEING TESTED.". The message is 
displayed and BOLT is brought to an idle, waiting input state. 
The operator should ready the line printer in question. Entering 
a GO command will continue the test section currently being 
executed. 

() 
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This boolean procedure allows interaction with the user. The 
usar is asked to supply a yes or no input to the OOT. Tha 
procedure returns a boolean according to the entry: a 1 for yes 
and a O for no. Only yes or no will be accepted. The routine 
loops until either is supplied. 

CH£CK_FOR_INPUT 

CHECK_fOR_INPUT is a boolean procedure which checks to see if the 
operator has entered any input on the OOT. A call to this 
routine •ust be made before every test section fragment that is 
labelad with a "LOCK_POSITIONtt Csee GLOBAL VARIABLES and the TEST 
ROUTINE EXAMPLE). The CHECK_FOR_INPUT routine returns values 
having the following meaning. 

TRU£ 

FALSE 

the operator entered an EXIT~ CLEAR' RESTART, 
or UNIT coramand. The test procedure is to be 
halted. 

the GO command was entered dnd the test is to 
continue, or no input has been entered. 

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

BUMP LOCK_POSITION; 
IF CHECK_FOR_INPUT THEN RETURN CRC_INPUT_P~ESENTJ; . • . . 
*** error check or IO attempt *** . . . . 
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CHECK_HALT_AFTER_IO 

This boolean procedure checks to see ;f the operator has 
requested BOLT to halt after each IO Csee HALT command>. If so, 
then SOLT will 90 to an idle, waiting input state. A call to 
this procedure must appear after the IO request or error check of 
every test section fragment that is labeled with a 
ftLOCK_POSITION". Values returned by this procedure have the 
following meaning: 

TRUE 

FALSE 

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

the GO command was entered and the test is to 
continue, or the option to halt after each IO 
was not turned on. 

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

. . 
• . 

*** error check or IO attempt *** . . . • 
IF CHECK_HALT_AFTER_IO THE~ RETURN CRC_INPUT_PRESENTlJ 
IF LOCK_POSITION EQL POStTION_LOCKED_ON 

THEN 
RETURN CRC_LOCKlJ 

The line of code checking to see if the LOCK_POSITION is equal to 
the POSITION_LOCKED_ON shows how test sections implement the LOCK 
command. In the following section of this document a model test 
section fragment is shown to give the reader a better 
understanding of how some of these "required" utility routines 
are used. After that an example tast routine is given. 

·>;. 
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Following is a test routine example which demonstrates the use of 
some of the IO interface, ERROR interface, and utility routines 
of aoLT. This test routine 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, however• it is necessary to show the reader what 
a model test section fragment should look like. following that 
several test sections are constructed from these fragments, 
showing the overall construction of an •example" test routine. 

TEST SECTION FRAGMENT 

A model test section fragment is shown in FIGURE 6 below. A test 
section fragment is defined as being any IO attempt or error 
check required in a test section. The required format of each 
fragment consists of the following Cin the order given): 

1. The global variable "LOCK_POSITION" is bumped to the 
error Cor 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 to the "CHECK_FOR_INPUT" routine is made to sae 
if the operator has entered any input. 

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

4. A call.to the "CHECK_HALT_AFTER_IO" routine is made to 
see if SOLT is supposed to halt after the IO or Error 
Check. 

5. The "LOCK_POSITION" and "POS!TION_LOCKED_ON" variables 
are checked to see if BOLT is tocked on this error. 

Other tasks may be performed before and after any of these. 
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%••******************************** 
%* MODEL TEST SECTION FRAGMENT ** 
%••******************************** 
% . . 

: possibly other test section fragments . . 
BUMP LOCK_POSITION; 
IF CHECK_FOR_INPUT THEN RETURN CRC_INPUT_PRESENT)i 

. . 
: possible code to set up of 10 descriptor for 
: upcoming IO • .. . 

***** the IO or Error Check ***** . . 
: if an unexpected error occurred then call 
: of the Error Interface routines. Possible 
: that the test could be halted • . . 

IF CHECK_HALT_AfTER_IO THEN RETURN CRC_INPUT_PRESENTlJ 
IF LOCK_POSITION EQL POSITION_LOCKED_ON 

THEN RETURN CRC_LOCK); 

. . . . . • 

FIGURE 6: • MODEL TEST SECTION FRAGMENT. This figure gives the 
essential parts for every test section fragment. 

-· ' ' 

• •< - ·-· ._., .... ' 

• ·- - ~· ' •• : i!' .'·'. • 
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+----------------------------------------------------------------------% + % 
+ L I N N EEEEE pp pp RRRR I N N TTTTT EEEEE RRRR % 
+ L I NN N E p p R R I NN N T E R R % 
+ l I N N N EEE pp pp RRRR I N N N T EEE RRRR % 
+ l I N NN E p. R R I N NN T E R R % .. LLLLl I N N EEEEE p R R I N N T EEEEE R R % 
+ % + % 
+ TTTTT EEEEE ssss TTTTT % 
+ T E s T % 
+ T EEE ssss T % 
+ T t:" s T % ... 
+ T EEEEE ssss T % 
+ % 

+--------~~-~-~----~----~-------~----~---------~-----------------------% 
+ 
+ 
+ 

PURPOSE: THIS IS A SAMPLE TEST PROCEDURE DESIGNED TO 
--------- SHOW THE READER HOW THE TEST PROCEDURES 

% 

c): 
+ 
+ 
+ 
+ 
+ 
+ 

SHOULD BE STRUCTURED, HOW THE DIAGNOSTIC IO 
ANO ERROR INTERFACE ROUTINES ARE USED, HOW SOLT UTILITY ROUTINES 
ARE USED~ ANO HORE. THE TEST CASES SHOWN MAY NOT NECESSARILY OE
PICK ACTUAL TEST CASES. ***** THIS IS ONLY AN EXAMPLE *****• 

% 
% 
% 
% 
% 
% 
% 
% 
% 
% 

() 

IN SOME PLACES, PSUEOO-COOE IS USEO. PSUEOO•COOE SHOULD NOT BE 
CONFUSED WITH ACTUAL CODE. 

+----------------------------------------------------------------------% PROCEDURE LINE_PRINTER_TEST C SECTION_NUMBER ) 
FORMAL 

SECTION_NUHBER FIXED; 

FIXED; 
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l 
,] C .. > 

+~-------------------------------~----------------------------------~-~% 
+ P R I N T E R E R R 0 R M E S S A G E D E F I N E S 
+--~--------~-------~~-------------~-----------~-----------------------% 
DEFINE 

TEST_OP_F~IL AS '!/. 75 #, 
SGL_WRI TE_F AIL AS # 76 ,, 
OBL_WRITE_fAIL AS ' 77 .,, 
SECTION_ABORTEO AS # 78 ,, 
NOT_RESPONOING AS # 79 .,. 

+-------~-~----------------------~------------~~-----------------------% + 0 P'E RAT I 0 N C 0 D E S U S E 0 % 

·----------------------------------------------------------------------% 
OP_TEST 
OP _SGL_WRITE 
OP_DBL_WRITE 

AS 
AS 
AS 

# Ql8COCOO~ #, 
# ~4EOOOOQl #, 
fl. ~4FOOOO~ #; 

+-----------------------~------~~-~-~-~-~-~---~-~-~-----------~-~-~~ ... --% 
--· + VARIABLES USEO IN TEST % 

( · . .,) ·--------------.-------:.----.. ~411-- ..... - ..... - .......... ._ ........... _ --- ... ---- -- ..... - .... -·- --- __ ._ ___ % _ _./ . 

DECLARE 
LEN 
WRITE_OATA 
IO_RESULT 
ERROR_RESULT 

' ~ ''. 

arr c16> ... 
BIT C~AX_OATA_LEN), 
f IXt:O ... 
f IXEQ; 

% LENGTH OF DATA fOR O? 
% DATA BUFFER FOR WRITE 
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+----------------------------------------------------------------------% 
+ 
+ 
+ 

f I L L PRINTER H U f f E R 
% 
% 
% 

+----------------------------------------------------------------------% + 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ .. 

THIS PROCEDURE IS CALLED BY TEST SECTIONS TO FILL THEIR OATA 
BUFFER WITH EITHER A DEFAULT DATA PATTERN OR USER PROVIDED DATA. 
PASSED TO THIS PROCEDURE AS FORMAL PARAMETERS IS THE FOLLOWING 
INFORMATION: 

1. BUF 
2. 8UF_LEN 
3. PAT 
4. PAT_LEN 

BUFFER TO BE FILLED WITH DATA 
LENGTH OF BUF. 
DEFAULT PATTERN TO BE PLACED IN BUf 
LENGTH OF THE DATA PATTERN PAT. 

IF THE "USE_DEFAULT_DATA~ FLAG IS TRUE THEN THE DEFAULT DATA PAT
TERN IS USED. OTHERWISE, USER ENTERED DATA IS USED. THE GLOBAL 
UTILITY ROUTINE "FILL_BUFFER" IS USED TO ACTUALLY FILL THE BUFFER. 

% 
% 
% 
% 
% 
% 
% 
% 
% 
% 
% 
% ., ,. 

·----------------------------------------------------------------------% 
,,.,.~··-.,\ 

( i PROCEDURE fILL_PRINTER_ilUFFER CBUf, BUF_L£N, PAT, PAT_LENH 
"-./ f ORM AL · 

,,,--- .. 
I . 
I : 
\_____..· 

BUF BIT VARYINGJ 
FORHAL_VALUE 

BUF_LEN FIXED, 
PAT BIT VARYING, 
PAT_LEN f IXEOJ 

IF USE_DEFAULT_OATA 
THEN 

FILL_BUFF£R CBUf, BUF_LEN, PAT, PAT_LEN); % DEFAULT DATA 
ELSE 

FILL_BUFFER caur, BUF_LEN, DATA_ARRAY, 256*8) % OPERATOR DATA 
+ 
END FILL_PRINTER_9UFFERJ 
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+~-~----------------~-----------~---------~-~-----------------------~--% + 
+ ? T R RIPPLE 
+ SECTION ttl 

+ 
+ 
+ .. 
+ 
+ 
+ 
+ 
+ 
+ 
+ .. 
+ 
+ 
+ 
+ 

(~'): 
\____.,, .. 

THIS IS A SAMPLE TEST SECTION. THOUGH THERE WILL ACTUALLY BE A 
"PTR_RIPPLE" TEST SECTION l~ THE LINE PRINTER TEST• THIS IS NOT 
WHAT THE TEST SECTION DOES. AGAIN• THIS IS ONLY AN EXAMPLE TEST 
SECTION. 

SEQUENCE OF OPERATIONS: 

1. TEST OP TO THE PRINTER. 

2. SINGLE SPACE WRITE OP TO PRINTER. DATA IS 80 CHARACTERS 
OF REPEATING PATTERN ftABABAB •••• ". 

3. DOUBLE SPACE WRITE OP TO PRINTER. DATA IS 132 CHARACTERS 
Of REPEATING PATTERN "COCDCD •••• ". 

THIS PROCEDURE RETURNS ONE Of THE RETURN COOES DESCRIBED IN THE 
"GLOBAL DEFINES" AND "TEST_UNIT· SECTIONS or THE DOCUMENT. 

% 
% 
% 

% 
% 
% 
% 
% 
% 
% 
% 
% 
% 
% 
% 
% 
% 
% 
% 
% 
% 
% 

+-----------~---~---------------------------~---~------~--------~------% PROCEDURE PTR_RIPPLE. - FIXED,; 

BOJ_SECTION_MSG C •PRINTER: BEGIN SECTION 1: PTR_RIPPLE."li 
+**************** 
+•• LOCK #1 ** 
+**************** 
• LOCK_POSITION := 1; 

IF CHECK_fOR_INPUT THEN RETURN (RC_INPUT_PRESENT); 
If SIMPLE_IO COP_TEST> NEQ IO_SUCCESS % *** IO *** 

THEN If ERROR_IO CTEST_OP_FAIL,1> NEQ RC_CONTINUE 
THEN RETURN CERROR_COOEli % RETURN STOPPING REASON 

IF CHECK_HALT_AFTER_IO THEN RETURN CRC_INPUT_PRESENT>i 
IF LOCK_POSITION EQL POSITION_LOCKEO_ON THEN RETURN CRC_LOCK)i 

.· ... 
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+**************** 
+•• LOCK #2 ** 
+**************** 
+ 

BUMP LOCK_POSITIQN; 
IF CHECK_FOR_INPUT THEN RETURN CRC_INPUT_PRESENT); 
flLL_PRINTER_BUffER CWRITE_DATA, COLUMNS, "AB", 2•CHARS)i 
IF OATA_IO ( OP_SGL_WRIJ£, 

OATA_AOORESS CTEST_OATA), 
OATA_AOORESS CTEST_OATA) + LEN, 

) NEQ ro_SUCCESS % WRITE OP UNSUCCESSFUL? 
THEN IF ERROR_IO CSGL_WRITE_FAIL,2) NEQ RC_CONTINUE 

THEN RETURN CERROR_CODEJ; 
IF CHECK_HALT_AFTER_IO THEN RETURN CRC_INPUT_PRESENT); 
IF LOCK_POSIJION EQL ERROR_LOCKEO_O~ THEN RETURN CRC_LOCK>; 

+**************** 
+•• LOCK #3 ** 
•**************** 
+ 

+ 

BUMP LOCK_POSITIQN; 
IF CHECK_FOR_INPUT THEN RETURN CRC_INPUT_PRESENT>J 
FILL_PRINTER_BUFFER CWRITE_OATA• COLUMNS, •con, 2•CHARS)J 
IF OATA_IO C OP_D3l_WRITE, 

OATA_AOORESS CTEST_DATA), 
OATA_AODRESS CTEST_OATA> + LEN• 

) NEQ IO_SUCCESS % WRITE IS UNSUCCESSFUL 
THEN If f RROR_IO CDBL_WRITE_FAIL,3) NEQ RC_CONTINUE 

THEN RETURN CERROR_CODE>J _ 
IF CHECK_HALT_AFTER_IO THEN RETURN CRC_INPUT_PRESENT>i 
IF LOCK_POSITION EQl POSIJION_LOCKED_ON THEN RETURH CRC_LOCKH 

EDJ_SECTION_HSG C •PRINTER: ENO 
RETURN CRC_CONTINUElJ 

SECTION 1: PTR_RIPPLE•); 

ENO PTR_RIPPLEi 

',"' 
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+---~--~--------~--------------------------------------~---------------r. 
+ 
+ 
+ SECTION #2 

P T R A l I G N 

+-· --------------------.------ ---- ------------------ ---------- - -- --- --- --- % 
+ % 
+ THIS IS A SAMPLE TEST SECTION. THOUGH THERE WILL ACTUALLY BE A % 
+ "PTR_ALIGN" TEST SECTION IN THE LINE PRINTER TEST- THIS IS NOT % 
+ WHAT THE TEST SECTION DOES. AGAIN- THIS IS ONLY AN EX~MPLE TEST % 
-t- SECTION. % 
+ % 
+ SEQUENCE or OPERATIONS: i. 
+ % 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

1. TEST OP TO THE PRINTER. 

2. If FIRST TEST SECTION FRAGMENT CTEST OPJ COMPLETES WITH 
NO ERRORS THEN 00 A SINGLE SPACE WRITE OP TO THE PRINTER 
WITH A 132 CHARACTER LINE OF ALL H'S. SUCH A LINE COULD 
BE USED TO VERIFY CHARACTE~ ALIGNMENT VISUALLY. THE LINE 
IS PRINTED 20 TIMES. 

% 
% 
% 
% 
% 
% 
% 
% 

+ THIS PROCEDURE RETURNS ONE OF THE RETURN CODES DESCRIBED IN THE % 
+ ftGLOBAL DEFINES" AND "TEST_UNIT" SECTIONS OF THE DOCUMENT. % 
+ 

-- ·----------------------------------------------------------------------% l) PROCEDURE PTR_ALIGN FIXED; 

EOJ_SECTION_HSG C "PRINTER: aEGIN SECTION 2: ?TR_ALIGN."); 
+•*************** 
+** LOCK #1 ** 
+•*************** 
+ 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 := 1; 
IF CHECK_FOR_INPUT THEN RETURN CRC_INPUT_PRESENT>; 
IO_RESULT := SIMPLE_IO COP_TEST); % ***** TEST OP ***** 
IF IO_RESULT NEQ IO_SUCCESS % LOOK AT OP RESULT 

THEN oo; 
ERROR_RESULT := ERROR_IO {TEST_QP_fAIL- 1); 
DISPLAY_IO_RESULT CTEST_OESC.IO_RESULJ);. 
our CMESSAGECNOT_RESPONOING)); % A MESSAGE 
IF ERROR_RESULT NEQ RC_CONTINUE THEN REUTRN CERROR_RESULTJ; 

ENO; 
IF CHECK_HALT_AFTER_IO THEN RETURN CRC_INPUT_PRESENT>J 
IF LOCK_POSITION EQL POSITION_LOCKEO_ON THEN RETURN CRC_LOCKJ; 
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C, .... ) + * * * * * * * * fr * fr* * * * * 
+•* LOCK #2 ** 
+**************** 

u 

(
~ ... 

\ 
i _, 

+ 
+ THIS TEST SECTION DOES WHAT IS STATED IN THE PROCEDURE HEADING. 
+ THIS TEST SECTION SHOWS THE FOLLOw!NG: 
+ 
+ 1. HOW TO LOOK TO SEE IF THE P~EV10US IO HAS FAILED OR NOT. 
+ z. HOW TO ABORT A TEST ROUTINE DUE TO ERRORS DETECTED. 
+ 3. HOW LOOPS IN TEST SECTIONS SHOULD 3E NUMaERED CLOCK_POSITION>. 
+ 4. HOW A TEST ROUTINE DISPLAYS AN INFORMATIVE MESSAGE. 
+ 
+ 

+ 

IF EXCEPTION_FOUND 
THEN oo; 

ERROR_HSG CSECTION_ABORTEO>; 
RETURN <RC_ABORT_SECTION); 

ENOi 

X TEST OP FAILED 00 NOT 
I CONTINUE ON WITH TEST 

BUMP LOCK_POSITIQN; % ERROR NU:~aER 2 
LEN := COLU~Ns; 
fILL_PRINTER_BUFFER CWRITE_DATA, COLUMNS, •HH", 2•CHARS); 
I := 0; 
00 H_llNE FOREVER; 

IF CHECK_FOR_I~PUT THEN RETURN CRC_INPUT_PRESENT); 
IO_RESULT := DATA_IO C OP_SGL_WRITE, 

OATA_AOORESS CWRlTE_OATA), 
DATA_AOORESS C~RITE_OATA) + LEN 

); 
If IO_RESULT NEQ IO_SUCCESS 

THEN IF ERROR_IO CSGL_WRITE_FAIL,2> NEQ RC_CONTINUE 
THEN oo; . 

OUT C MESSAGECSGL_WRITE_FAil) CAT CuNVCDECCI+1•2>,CH)i 
RETURN C ERROR_CODE ); 

ENO; 
IF CHECK_HALT_AFTER_IO THEN RETURN CRC_INPUT_PRESENT}; 
If CBUHP ll GEQ 20 THEN UNDO H_LINEi 

ENO HLINEi 
IF LOCK_POSITION EQL POSITION_LOCKED_ON THEN RETURN CRC_LOCK)i 

EOJ_SECTION_MSG ( "PRINTER: ENO 
RETURN CRC_CONTINUE>; 

SECTION 2: PTR_ALIGN"); 

ENO PTR_ALIGN; 

-. ..,. -~" 
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+--~-~------------------------------~--~~------------------------------% 
+ 
+ 
+ 

I N I T ~ E S T 0 R E T E S T 

+--------------------------~-------------------------------------------~ .. + % 
+ THIS PROCECURE IS REQUIRED IN EVERY TEST ROUTINE THAT MUST DO SOME % 
+ KIND Of INITIALIZATION OR RESTORATION ON THE DE~ICE TO BE TESTED % 
+ OR THE TEST ROUTINE ITSELF. COMMENTS, RATHER THAN LINES OF CODE, Z 
+ ARE GIVEN BELOW TO INDICATE WHAT THIS ROUTINE POSSI3LY MIGHT 00 TO % 
+ TO INITIALIZE OR RESTORE PRI~TER DEVICES AND JHE LINE PRINTER TEST % 
+ ROUTINE. THESE ACTIONS MAY N~T REFLECT ACTUAL TEST ACTIONS. % 
+ l 

+----------------------------------------------------------------------z PROCEDURE I~IT_RESTORE_TEST CINIT_OR_RESTORE); 

IF INIT_OR_RESTORE EQL INITIALIZE 
THEN DO INIT_PRINTER; 

% 
% 
% 
% 
% 
% 

GET THE CONTROL ID 
GET THE CHARACTER SET SIZE FOR PRINTER TRAIN 
SET GL08Al VARIABLE "COLUMNSw TO 132 CHARACTER BITS . . 

I C) + 

ENO INIT_PR1NTER; 

ELSE DO RESTORE_PRINT£R; 
% 

1: 

,,,,... .. , 
I "-

\..._) 

% 
% 
% 
% 

IF CONTROL IO INDICATES PR5/6 THEN MAKE SURE 
THE TRANSLATOR MEMORY IS LOADED BErORE RETURNING . • 

END RESTORE_PRINTER; 
ENO INIT_RESTORE_TESTJ 
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+---------------------------------·----------------------------~-------% 
+ OTHErt P R I N ·T E R T E S T S E C T I 0 N S 

+----------------------------------------------------------------------% 
. . 
: 

+---------------------------~-------------~-----------------~----------% + M A I r-J C 0 D E f 0 R L I N £ P R I N T E R T E S T % 

+----------------------------------------------------------------------% 
CASE SECTION_~UMoER; 

RETURN INIT_RESTORE_TESTi 
RETURN PTR_RIPPLE; 
RETURN PTR_ALIGNi 

ENO CASE; 

. . . . . . 
ENO lINE_PRINTER_TEST; 

/ 

% INITIALIZE/RESTORE TEST ANO DEVICE 
% SECTION #1 
% SECTION #2 
% SECTION tl3 

7. SECTION #N 
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ABOUT ON-LINE TEST ROUTINES 
ACCEPT_AN_ANSWER 11-6 
ADDRESS COMMAND 3-3 
ALPHA COMMAND 3-4 

BEGIN_ERROR_COUNT 
BOJ COMMAND 3-5 
BOJ_SECTION_MSG 11-1 
BOLT 1-3 
BYE C.OMMAN 0 3-6 

CALLING TEST ROUTINES FROM 
CHAIN COMMAND 3-7 
CHECK_ERROR_OPTIDNS 10•7 
CH£CK_FlJ:1~INPUT 11-6 
CHECK_HALT_AFTER_!O 11-7 
CLEAR COMMAND 3-8 
COMMA~O 1-3~ 3-2 
COMMAND SYNTAX 3-1 
COMMANDS 5-3 
COMMENTS S-3 
COMPARE COMMAND 3-9 
COMPARE_BUFF 11-3 
CONf I4>ENCE TEST 1-3 
CONTROL 1-3 
CONTROL_SELECTED 
CONTROLS ANO DEVICE TYPES 
CURRENT_PORT_CHANNEL 
CURRENT_UNIT_NUMSER 
CYCLE COMMAND 3-10 

DATA COMMAND 3-11 
OATA_IO 9-7 
DEFAUl T 1-3 
DEFINITIONS 1-3 
DELAY COMMAND·· 3-14 
DESIGN GOALS 2-1 
DEY ICE t-3 
OEVICES_IN_USE 
OF ILE 5-5 . - ,·. 

DIAGNOSTIC CLOSE 9-Z 
DIAGNOSTIC 1/0 INTERFACE 
DIAGNOSTIC IO 9-1 
DIAGNOSTIC OPEN 9•1 ·· 
DIAGNOSTIC TEST 1-1 

· O.IOFILE s-s 
DISPLAY COMMAND 3~15 

0-1 

TYPE: 

30L T 

TYPE: 
4•9 
TYPE: 
TYPE; 

TYPE: 

9-1 
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BOOLEAN 

BIT C7> 
BIT C4) 

BOOLEAN 
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OISPLAY_IO_RESULT 11-4 
DYNAMIC MEMORY ALLOCATION 

£f 1LE S·S 
£LOG COM~ANO 3•18 
ELOG_MSG lll-6 
ENTERING COMMANDS 4•1 
EOJ_SECTION_MSG 11•2 
ERROR 10•2 
ERROR I~TERFACE ROUTINES 10•2 
ERROR MESSAGE FILE 10•9 
ERROR PROCESSING INTERFACE 10•1 
ERROR_BUF 10-5 
ERROR_CODE TYPE: FIXED 8•1 
£RROR_COUNT TYPE: FIXED 3•1 
ERROR_IO 10•3 
ERROR_MSG 10•6 
ERROR_ VAL 10•4 
EXAMPLE TEST RUN 4-2 
EXCEPTION_FOUNO TYPE: BOOLEAN 8•3 
EXIT COMMAND 3•19 

FIGURE 1 - GAI~lNG ACCESS ra DEVICES ANO 
FIGURE 2 - BOLT STRUCTURE 5•2 
FIGUaE 3 - INTERFACING A TEST ROUTINE TO 
FIGURE 4 - TEST ROUTINE STRUCTURE 6-5 
FIGURE 5 - DIAGNOSTIC IO INTERACE 9-3 
fILL_BUFfER 11•2 

GENERAL DIAGNOSTIC IO ROUTI~E 
GLOBAL DEFINES 7•1 
GLOBAL VARIABLES 8-1 
GLOBALS 5-3 
GO COMMAND 3•20 

HALT COMMAND 3•21 
HEX COMMAND 3-22 

CDO_IOl 

RUNNING TESTS 

BOLT 6•2 

INIT_RESTORE_fLAG TYPE: BOOLEAN 8•4 
INITIALIZE 5·4. 
INTERFACING A TEST ROUTINE TO BOLT 6-1 
INTERNAL FILES TO BOLT 5•4 
INTRODUCTION 1-1 
10 DESCRIPTOR FORMAT 9•6 
IO INTERFACE ROUTINES 9-2 
IO_EXCEPTION CZ> 7•4 
IO_f AILURE Cll 7•3 
IO_MAX_RETRY (3) _7•4 
IO_SUCCESS CO) 7-3 
IO_TIMEOUT (4) 1~4 

4-10 

(""~\ 

~) LENGTH COMMAND 3-23. 
L.INK COMMAND 3•24 

. LITERALS AND VALUES. j.;;.43 
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LOCK COMMAND 3-25 
LOCK_POSITIDN 
LOGICAL OP CO~MANO 3-25 

MAXIMUM COMMA~D 3-27 
MESSAGE 10•8 

oor COMMAND 3-23 
OOT TRACE 4-12 
OP COMMAND 3•29 
OPE~ATING INSTRUCTIONS 4-1 
OP£RATOR 1-4 
OPERATOR SENSITIV~ 1-4 

PATTErtN 11-3 
PCAP 1-4 

TYPE: FIXED 
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8-1 

PCAP TESTING USING LOGIC~L I/O COMMANDS 4-S 
PCAP TESTING USING PHYSICAL I/O COMMANDS 4-7 
PFILE 5-5 
POSITION_LOCKEO_ON 
PREDEFINED TESTS 4•2 
PRINTER COMMA~D 3-30 
PROGRAM STRUCTURE 5-1 
PROGRAM SWITCHES 4•11 

RC_ABORT_SECTION (5) 7-3 
RC_ABORT_TEST (4) 7•3 
RC_CONTINUE CO) 7-2 
RC_INPUT_PRESENT (3) 7•3 
RC_LOCK Cll 7-2 

TYPF.:: FIXED 

RC_TOO_MANY_ERRORS C2l 7-2 
RECORDS COMMAND 3-31 
RELATED DOCUMENTS 1-2 
REPEAT COMMAND 3-32 
REQUIRED FILES 4•1 
RESTART CO~MANO 3•33 
RETRY COMMAND 3-34 
RETRY OPS 9-5 
RETRY_OVERRIOE . TYPE: BOOLEAN 

SECTION 1-4 .. 

SECTION COMMAND 3-35 
SEND COMMAND 3-36 
SET_UP_OIO_OESCRIPTOR 9•8 
SIHPLE_IO 9-6 
STATEMENT 3•2 
SYNTAX ERROR 1-4 

TEACH COMMAND 3-37 
TEST 1-4 

12-1 
6-4 
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TEST ROUTINE EXAMPLE 
TEST ROUTINE STRUCTURE 
TEST SECTION FRAGMENT · 
TEST_OATA. 

12-1 
TYPE: <1024> BYTE 8-3 
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TE ST _D£SC 
TEST_EXT_RSLT 

TYPE: DIO_DESCRIPTOR 
TYPE: BIT C64) 8-2 

a-2 

TEST_UNIT 6•3 
TESTS 5-3 
Tf ILE 5•4 
TRACE COMMAND 3-3a 
TRACE DATA 3UFFERS 9-5 
TRACE DESCRIPTORS 9-5 

UNIT 1-4, 3-40 
USE_DEFAULT_OATA TYPE: 
USE_DEFAULT_LENGTH TYPE: 
USE_DEFAULT_RECOROS TYPE: 
UT 1LI TIES 5-3 
UTILITY PROCEDURE INTERFACE 11•1 

WAIT_FOR_INPUT 11-5 

XHN COMMAND 3-42 

BOOLEAN 
BOOLEAN 
BOOLEAN 

a-3 
8-4 
8•4 


